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[err] 2 1, 392, 850

2 in which C* is a carbon atomconstltutlng a centre of chlrallty Ais a
- rr] [in which general

formul ge: [err] is a [err] 15 (in whi ch general fornulae:- 20 R

IS a..@i ght-chain or branched al kyl radical with up to 5 carbon atons,

20 Ler is a hydrogen atomor an alkyl, cycloal kyl, alkenyl or

cycl ogl kenyl radical with up tlggzlg&c?r Pon atorrs or< a VI nyl, aylvi nyI

nNDNO- —[h O 'I' rl lﬂf\l S | mm:e P I P2N
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1, 392 850 in which ' 3 oor an [err]; R NH- :
(R 2>N-, aryl 4 f—%am"gf@} %5:;;3/ @g& SRS radi cal, or an al koxyNor =
ar al koxy* radica il carbon atom; or a cycI o- al koxy* radi cal
with up to 7 carbon atoms o_rr an aryl oxy*, R—OV— " RS-V-, [err], ~.
ROCOV-, [err], R—NI-I—C@F%“’,\-er_r] ra@qael-ir,- Vis a dival ent organlc .
radical with 1to 3 car bon ns;, 10 B % nis 0, lor2; _
10 [e$r] and [err], which ma,\be the sane or different, are eac:h hydrogen
atomor an-al kyl or al keffyF{radth cal wi &*up¥to 8 car bon at oms ;™ 5a vi nyl ,
allyl or propenyl radical, or*a cycl oalky: Or cycl oal kenyl radr cal with up
to 6 carbon atons, or a mno- .- di- or tri-halo-lower alkyl or aryl radical;
15 [err] and [ &7ETE ¥ ch ma?"b?me same or dlfferent are each
a hydrogen, nitro, 15 nltrlle [err] =N err]= NCO, RCONH, R OCO,
RCOO, R, RO, [err] @_me br m ne;. 1 odine, fluorine or _ :
trifluoromethyl radical; is a hy L.u;g,enﬂgitomor a radical R 20
vvlth t he proviso that the rreanl ngs marked *-are only available if X is not

.20 [err] radical); Zis_a QQC%_;_(;,_ SO radical; and B is a radical of

the general formula:- [err] 25 n whi ch [err] and [err], which may be

the same or different, are each a hydrogen, 25 halogen, R, RO, RS-,

RSO, [err], nitro, err] R-.CONH,'HOor R-CO- O radi-cal, R having the
meani ngs g[‘%@h‘%@f""ﬁ]‘l ' : o : -
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20 . R is a straight-chain or branched alkyl radical with up to 5 carbon atoms, .. 20

R, is 4 hydrogen atem or an alkyl, cycloalkyl, alkenyl or cycloalkenyl radical with';
up to 10 carbon atoms, or a vinyl, arylvinyl, mono-, di- or tri-halo-lower alkyl radlcaI L




vided that when two of [err] and [err] are hydrogen, the other cannot be a

hydr oxyl radical, and that [err] and [err] cannot all be hydrogen at once.

30 In the above general formilae, the arrow in the dival ent

| i nkage menber 30 [err] neans that the Irnkage of two atons by the

two free valencies of this linking nenber is not free to take place in @
|

either direction but only in.,the mapner indicated by the arrow. 35

Qur copendi ng Patent Appl:i catlon No. 48691%2 o(Serial No. 1392 849) cla

35 penicillin2canpounds—ag geref-ad—6 —wh-ch—B-1s
unsubstituted phenydr anFsNes %@gﬁ‘@g% afo?:;Ib&f &W’c‘ we%%grﬂ%hwmhme

i nvention i ncludes t S5 | i *def | %above
in either of the tvm;"é{ﬂbﬂh%m mm man%@ |ng§fromthe
chirality centre 40 C*, and al sO nixtures of the drasterorrers '
resulting therefrom ' A 40 Theterm" | oper al kyl " in _
this specrflca‘tlon nmeans a strar;gmmve.hal %@M@r anche ‘@‘F('y’l .radical with up
to 6 carbon atons. In connection with ofsh radi cal s, ®such as in "di-lower
al kyl am no" tk e,term"l ower al kyt,"” only relates to: the al kyl part of the
radical in queStion. . 4 (O )z Ry Cd— , - N . 1, 392, 850 -
4 Preferred radicals A.are the f®sll ow ng:-a,['err] 10 able are preferred 100
Preferred radicals B are the p-nitrophenyl, p-nethyl phenyl, p-chlorophenyl,
thienyl-(2), [err] Among the pefigillin S&ﬁ of the %entron t hose that
are pharmaceutically accept- 10 ‘abl e preferr

10 These preferred saa}m}s i nclude salts.of the acid carboxyl group, such as

sodi um pot assi um  TRORERL Uterk Al tilica il i 13 bR BEmATONI UM sal t's, ‘and

non-t oxi ¢ subgg stitut eéisagémggzu um saI ts W t h am nes, suc(l:‘h ha’g di - and 10
tri-lower alkylam nes, Rpp which nhiy erent,areea a rogmatomoran

N, N - di benzyl et hyl e} d ef?}{a‘;:d‘ﬁ-‘%( & 'P"Q]mggr ﬁ%@l{)ﬂ' 'ca 5

met hyl - and N-et hyi:rm%n 51;5@‘3, eari nam ne roapi et yl am né

N, N - bi S- 15 15 dehyHr adR.g i meehn&rmdiﬁeﬁmdaruedcb\mrydmgen, nitro, 15

al kyl pi peri dine. . (R V%@% Wﬁ&'&ﬁo* s
production of a perés g?ﬁ "®h P’gm?i‘ PIOPE T SF Rner al
formul al” gi ven above G{ga\f@d 5@@0@5@@115 are as defined below) or a salt.
t her eof , conp2 si ng t hﬂrhsmep&vm‘ that mameamngs marked ¥ iaje onlyraveilable iigX d@s neast i ve 20

i nternedi ate by reach rbo |c f the follow- 20 ing general
formula (V), a car box k%'gr ol | owi ng general fornula Va, or
a carboxylic acid sily ems ester of the general formula Vb or Vc:
[err] in an aqueous or anhydr s organi c solvent when a conpound of t he
general fornmula Vor Vaisr ted or in a@anhydrous I nerd,,0rgani c

' or

sol vent free of hydroxyl g mhen
1, 392, 850 -5

25 in which R, R@ and Rg, which may be the same or’ dxfferem, are each a hydrogen, 25
balogen, R—, R—O—, R—8—, R—S0—;, R—S0,—, nitro, (R);=N—,
R—CO—NH, HO or R—CO—O— radical, R havmg the meanings given-above, pro-
vided that when two of R;, Rg, and R, are hydrogen, the other cannot be a hydroxyl
radical, and that R,, R, and R, cannot all be hydrogen at once. , .

3 In the above general formulae, the arrow in the divalent linkage member - 30

Reer/
means that the lmkage of two atoms by the two free valencies of tlns linking member
is not free to mke place in either direction but only in the manner mdlcated by the
' arrow.

35 Our copending Patent Application No. 48699/72 (Serial No. 1392 849) claims 35
penicillin compounds of the general formula 1 in which B is unsubstituted phenyl, mono-
hydroxvphenyl or l,4-cyclohexadxenyl '

' The invention includes within its scope penicillin compounds as defined above in
, either of the two. possible R— and S— configurations resulting from the chzrahty centre - .
40 - C¥, and also mixtures of the diasteromers resulting therefrom. 40
: The term “lower alkyl ” in this specification means a stralght~cham or branched. '
alkvl radical with up to 6 carbon atoms. In connection with other radrcals, such as in

“di-lower alkylamino ” the term *lower alkyl” only relates to the ‘alkyl part of the
radical in question.
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a conpound of general fornmula Vb or Vc is reacted, at [err] to [err], with
either: (a) a conpound of one of the follow ng general fornulae VI to | X -

[err] (b) wth a reaction product produced by the reaction of a co d
of t_he general formula:- UJerr] with about 1 nol equival ent of thionyl
chl'gedide in an inert anhydrous organic solvent in 10 - the presence of at
| e 7pne nol equivalent of an organic base acting as an acid-acceptor -10

g:oa"tenperature wi thin t he rangggzsggc to + [err]; thﬁ sai d reagt ;OPu.r-t.her
mol - equi val e‘ﬁd!%@!"slaéé,’etbﬂfﬂli?wﬂlsbut 1 nol equival ent of the carboxylic
acid of general forgula V, or in theopres- ence of 0-1 nol equivalent of a
base, with about 1 | equival ent of ga conpound of t he general .
formula Va, Vbwsowe-YchM-at a téhﬂk?s&tu_}é'of [err] nto-¥ Y-err], whereby the 15
reactive internedi ate produced is of the general formul a: - [err] (c) dqonly
avaj l abl e for carboxylic acids of general fornula V] wth about 1 nol '

' equi valent of a carpodiimde in a dgl uent and in the esence of about 1

equi val entaigo-§ n- of a co nof the ge f | a M, whereby the
reactlve i nternedi.afe produced is 20 of the gefeéral rmul a: - "X, [err]
the said diluent being anhydrous and free of hydroxyl groups if a conpound

of the general for alll or IVis Yo be usedag stepqii); 25 - and
(i) reacting@hT%&ctlvelnt@KaﬁépAeWthG aap@'mmllanic acid of

the fol- |ow ng general fornula’ll silyl- omg”.
di-silyl-6-amnopenicillanic acid of the general formula Il of IV:- [err]
1, 392, 850 . o @ [err] in a solvent in the

pr es%nce of a base when &»a]lm nopeni ci | | ani ¢ aci dA s used, or in an

anhydrous sol vent ¥E%SY Mydroxyl groups V\H'é'ﬁ%“—é'brrpound of ‘the “general
formulae 11l or IV is used, at a tenperature in:the range of Lerr] to
produce t he Freferred radids iB cad: e np-gitdophienyl, cp-urpthylpﬂmﬂj ptcliﬁroﬂfeﬁ;&ent i nventi on;
5 [in whi®kwgéNeral fornulae Il to XI: A C, R.and Z are as defined *

above; B is-a radical of the fornula:- [err] 10 - [in which. [err]
"and.[err] are identigoei di fferadt raduc éc;el eadiagh. f rom hydrogen, 10
hal ogen, R-, RO, R SO, [err], nitro, [err]— ., R CONH, HO and R CO O

radicals, R being as defined agove] Me [err] is a cation of an n-val ent
al kaj i rre; ael :ggggahwpﬂle salta of e inpantion, tpse ghat 2t pharpacenticalla ricentr, .
These preferred salts include salts of the acid carboxyl group, such as sodium . 10
potassium, magnwum, -calcium, ‘aluminium and ammonium salts, and non-toxlc sub- :
stituted ammonium salts with amines, such as di- and tri-lower alk procaine, -
dibenzylamine, N,N’-dxbmylethylmedlaxmne, N-benzyl-ﬁ—phenylethylanune, N- . ,
15 methyl- and N-ethylmorpholine, 1-ephenamine, dehydroabietylamine, - N N’-bis- . 15 ..
' - dehydroabiétylethylenediamine and N-lower alkylpiperidine. C '
. This invention further provides a process for the production of a pemcxllm com-
pound which is a penicillin of the general formulal given above (in which the symbols = -
N - are as defined below) or a salt thereof, comprising the steps of:— - o
20 (i) producing a reactive intermediate by reacting a carboxylic acid of the follow- .20
ing general formula (V), a carboxylic acid salt of the following general formula Va,or
a carboxylic acid silyl or hemisilyl ester of the genmal formula Vb or Vc:

| . v
| A—-,Z_--NH—?H—-CO’OH
B
. nw : o d
| A-z-nn—<|:n-.coq“’ Me . A-Z- m—cln-ooo s-<re"_ Vb

8 /n va B Re 5

: 3 o A-2- Nn-cn-coo - ' o o

25 : : T - 1<R 0 : 25

. : : . Aoz~ NH-CH- R Vc - . s L

6

in an aqueous or anhydrous organic solvent when a compound of the general formu!a v
or Va is reacted, or in an anhydrous inert orgamc solvent free of hydroxyl groups when



15 [err] and [err] are the sanme or different |ower alkyl

radi cal s; 15 R can have any of the neanings given for R and can

al so be_a phenyl radical: [err] is a [err] or [err] radical; the groups

U which can be the same or different are [err] or -COO (lower alkyl) C
- U

radi cal s; and 20 Wis a hal ogen atonm.

20 In step (i) (a), the reactdi on by.which the reactive |nterned| ate-is .
produce is pres- ferably carried out at [e1r3§18§00 [err]. Here, and for the 5
subsequent. re

IV, it can be of a grﬁ‘ﬁ’%”@%# . formyla, ¥ VS TerEd e 1% Ctake3%taf® i n the
![oLes]ence Ff \QDOUt C{Q? mhp&ﬂ&'bﬁéﬁé&%ef&fawﬁélg&krm&h&%é’vﬁélx- COWDOUHd 0f25 U
e formula: -
[ [err] [in whi ch Uri 5. as defindanabove] . The reactl on carried out
in the presence or bs eqr-of/ basew 30y op alytactyryity is
present at the-chiral centrefed*, a pOSSI bl e r‘a.eé at\l-e'h 30 at this-
position can-he’ prevent ed by using no organi c-bases, or onl¥y weak organic
bases, (i.e. 6"'r‘gan| (o3 bases having pK6 values from4 to 14), for exanple.

N- met hyI nor phol i ne,

nor hollne NN- di et hyl anj 7._yridine or a
weak i norgani § base Aﬂﬂ E’ffa?nd P

The reactive inter %‘ d’eldn| S{,ﬁ?eél %i §ai) ﬁ{ S e(g (1 II) 5
35 g

carboxylic acid of . eraljformula V nodifie ' he ar boxyl group.
The reaction in step (ii) is prefer’ably carried ut at [erFr] to [err]. |t
is also preferably rrled out nan uepus sol vent at apvathlnthe
range 2-9, nore prg &’? PF?B‘F% 3‘°2“§‘°Bt° % cogapgung of (s geperal

6- am nopeni ci | | an| c aC| d | s used U

1,392,850 / 7 Inthe productlon
according to the invention, of the reactHQ'eN?ﬁ:ernedl ate by step Xi)(a),
fromthe carboxylic acid of general fornula V or\lyts_ salt of general
formula Va and the conpound of the general formulae VI, VII, VIII or IX
anhydrous, inert sotnhalmnlsmlcnqmmlentﬁmmyb@wnhesensmwmrsqsomhsoumtm

tetrahydrofur‘é’n-,' d it passence ofiat t?fa“’fg“m il 'tSf“b
boncent” cetone. SRR S LRI VT
phosphorl c acid trlwamadﬁtamqam lihe)cabGuyk ackifgenexil, fo ef,oﬂhd&p@@ho s
such as iso- opamteot) mmﬂm@fab&nma esmeqmﬁral@hef amméome not
excessive. HoW ver,relﬂ‘mﬁ‘t %eV‘P c%vﬁr t§ Fran lﬁ}%‘?f’ Il o&)‘ﬁ'doiﬁ‘n Fhereby 15
cactiye
silyl conpounds Vb “an \?c pre er ab y- on Y 0se Organi c solvents- are used
whi ch contain neither -NH nor -CH groups. fg® exanpl e di chl oronet hane,
chl orof orm tetrahydrofurane, di oxaffi&" “Erc’éf;h%l eLher, acgto- 10 nitrile,
benzene, acetone and di net hyl f or mam de. Isf it reacti o’h in step (i) (a)
according to the invention between the carboxyllc acid of general formula
V, the sal't of genegpl [dnlyr dvuilable \for arboafhslahgsl ofcgamu&dmnfvpememh: i adorul 2 Vb
or Vc with th@ conﬁ?uwém odf atcagbodijonirde the| presiyicy of abtup | mok eqpixalenhases
15 ar e ‘added,® &g‘gﬂﬁ? gﬁﬁ‘d ‘B’é@’é‘sx an"é‘c‘s}'LPP% red5iive intemedinfy 8‘°‘E}l5?ddﬁ)se
provi ded they are su oI entIy inert towards acylating agegfs and
provi ded t hat when the silyl conpounds Vb or ;\éﬁ)are used, they contain no
O H groups, preferably no OH or e reactants in the reactlon
of step (i) (a) are preferably r@acﬁet —c&i—(&ne anott}éf

O0—N=C

e v \
) _ U

the sald diluent bemg anhydrous and free of hydtoxyl groups 1f a compound of the
_ g;mderal formula III or IV is to be used in step (ii); _ _ :
25 . . : : .
‘(i) reacting the reactive mtermedlate with 6-aminopenicillanic acid of the fol- 2
lowing 'general formula II or s11y1- or dx—mlyl-ﬁ-a.tmnopemcdlamc acid of the general

formula I of IV:—
HZN* —cu’s\ ,cns I o L

.C!X)H

"\.



i n equi nol ecul ar anpbunts. However, it can have a considerabl e influence on
the purity 20 of the products or on the yield if one of the two
reactants is used in_a nore or less |ar 20 excess. \Wien convertin e
carboxylic acids of the general fornula /[:into the reactive internmedi ate by
any.of ,steps (i) (a), (b) and (c) it rﬁ”advrsable to work at as low a
tenpgfe™ ure as possible if optical activity present at the chirality centre

C* Ns¥O be 25 T OF ect ed ag’ggz’rggé racem sdtion. Il'enperature ~of [err]
to [ ef . St re . errt-ageots i f the
reactron t ot 80 mgrtr ng the carboeyl.ic acrdssof he general fornula V
into the f %Vbj&gg at the carboxyh p¥oHIE k@p;f&'sas short aswhossi bl e.
It can .be ad sab nal nt aitn conver®a on t d y onqyminute or a

few -m nutes. 30 ~f The reaction of st®p (i n carried out, ‘in

the presence of an N—ehﬁt’ oxy 30 conpound of gene aq%'ﬁ 'mul a” X,. Xa or «Xb
- can be carried out-in ex'ﬁctly the same way as expl ai ned*above fof, step (1)
(a) except that about one m)l eqU| ‘val ent of the said N hydroxy’ @npound is

~ added per S°’dfm @e@ Om@ﬁﬂmicam s Wed, oMp apr  ¥C.© 35
Wien the r 1 ‘E“ﬂ "c‘g!ﬁcstep(r) (b),

t he 535 st&g,iaeupgucnmcgm ound ’ot e-gener af sf ornul.a X
which is cbnwhld@eme@ilformmaealsdnvent such as acetone tetrahydrofuran .

di oxane, dic 0‘?%5’% %F‘@Y%form benzene, ethyl .acetate, diethyl

et her or.dine 'hy ﬁn t he presence of at |east one nol- equival ent
of an organi c base, such as triethylam ne, pyridine, quino- 40 - line,

N- net hyl nor phol 4e or N, N-dinethylaniline, into a reaciion product of (at

- 40.present) uy wntconstitt@@’on,1 by reagt) on wet h abgul, one nol equival ent
of thionyl chlowryde, at a tenperature of [err] to + [err]. This reaction
~product is reacted vmthout i solatioh, in the presence of a further nol

e e B R E RS R B
ﬁiJ

car boxyl i c acmdmv 1sQrcauMi5 ma€ll b hRilindbarfNjlecd@F@nOr Wi th up t.o

one %I 4mirgum watowsnt  of tfarltnev b(ases W th onr‘fg mol _equi‘val ent of é?e salt Va
©oor t silyl ﬁi’n‘ﬁ ©r difgr Jak: to + [dbr]. The
~reactive'int q{"rrggr_avf I HRCRSTE Gl SR & ﬁga?t'i?ﬁﬁ;wbptr onal ly after
renoval of tlﬂe@ytql»s zafwlebe' ' thﬁoba!mrwﬁue AN dreegoproeduced during the
reactr on a(meltﬁgl) ;aanéd out ;> 43 1787 i sol at ed by 50~ . evaporation of the
sol v¥ht. %%T‘lﬁ" %ﬁgd BUI’I fl ed by crystallisation. f#8m-an 50
inert sol wagtny o @M%@ ér@‘ind et %ﬁﬁé&awﬂp@ a sol ution,
for exanpl cempdandatoh ﬁiég aerabforimina &1, Tiiof IV amaﬁquaauanﬁgcdfmmr&ammrbonate
~sol u# on dt allewed tofake pl apreerse afabowrsnt mplcequipileatipfl ap N-inleoxy eact i ve
inte di £P8 ftﬁ‘é?f uced, according to step (i) (c) @f 55 2 the

process of the invention, by reacting thg carboxylic acid of the general
formula V, ‘55 in the presence of an N—,hydr oxy conpound of the gener al
formula X, with a carbodi- im dHO—SNJF%I e carbodiimdes include for

exanpl e di cycl ohexyl carbodiim de, diiso pyl - carbodiim de and

‘N-ethyl -N - 3-di net hyl am nopr opyl car bodi i m.de. They are generally used in an
aqueous sol vent or sgl-ment mxture, which can contain, for exarrple ' :

- acetone, 60 . o 4€trhhydrofuran, di oxaneg:é,nonrtr o
di nethylfornamde ‘h met hy hosphorlc aci 0 tria de tert. -butanol

.. i sopropanol or formc atid nethyl ester, |r¢"an anhydrous sol vent or

solvent. m xture which in addition to t he sol vent. nentioned can also conhtain
di chl or oneirhwehind U ie il defined ghove]. et hyl - acetate, ether, benzene t ol uene or .
t et r achl or o- ﬂﬁmaybecamedoutmdtepresmoeorabsenceofabase o _ a
ﬁ)c : én optical activity is present at the chirality centre C¥, a possible racetmsauon .30
at thxs position can be prevented by using no organic bases, or only weak organic bases, .
(i.e. organic bases having pK6 values from 4 to 14), for example N-methylmorpholine,
N-ethylmorpholine, N, ,N-dimethylaniline, pyridine or a weak inorganic base or a butfer, ' .
in step (i)(a), (b) and step (ii). -
35 The reactive intermediate produced in step. (1) is in'all cases, a carboxyllc acui of '35 -
: general formula V modified at the carbogyl group. S
The reaction ‘in step (ii) is preferably carried out at —50°C to 0°C. It is also
preferably carried out in an aqueous solvent at a pH within the range 2—9, more pre-
ferably within the range 2—3 or 6.5—8.5, when 6-ammopemcxllamc acid is used.

-



8 1,392,850 In the reaction in step
(I'l), according to the invention, of 6- an1nopen|C|IIan|c acid (formula I1)

_ anic acid is pre-
ferably enployed as a solution of its salt. mnth an acid or a base. Suitable
solvents for this purpose are, for exanple ‘water or a mixture of water ?gge

7 K4

one or nore water- 5 - m.sci bl e, organi ¢ sol vents, such as

t et rahydrof urag, di oxane,» acetaonit ri le, i § rsgpanol , 5 acetone, .

di et hyl f or namgld-eh—d-t-ma{-hy-l—gg-l— 11' : f ;) :

ani de.  Sui tabl e salt g;{ %ﬁ @%’é" ® bheth,
xylic aci eralform

sul phur| c adid and d erle i ydmus, inert soj-

6- ani nopeni ci | | ani c vests 6 mu&tnes $f|’tﬁbs§s%vuu§ yerHnﬁé’Q t he
abovenent i oneds sol veH@rsfombteﬂ!es qmsts; Bdetong, @cmer;le,amm mﬂ;fde or hexamshml-t abl es

for thespurpose, foP fqd triagg $yets waterRtjaleph

o e o pose. ! ey i I ST, A SR
and cal ci um éopF pouﬂ;zlsmsecwdaﬂcwvemx Gsed WHICH\@ftaid ReitXd 3 irdiBs, for
carbonate .or B&ffer eﬁmhﬁlfébmmath@c sofiir, tsa@a@ofsm d&sanésl—d@iyhyﬂamrpmol i nag

N-et hyl pi peridine, R Wmmﬁf‘d' “‘Ethy he tﬁ‘“dﬁtné'ﬂ%%twﬁ“%e citBoxylic

Chl or of orm or- di chl led)gfbggm :
sol vents for a sol ufqrmﬂalvboﬁvmmpﬁm famgénm&dmﬂﬂvnrvmlvbu‘gfmwswdl um

whilst, for 15 exafss|addeds pia |aarhamaredmebw¢rammmmv peper isafine,

N- et hyI mor phol i ne ‘a (:%%}ﬁ? m‘lﬁr g‘:ﬂ%?‘ _m?J, &%ﬂugg?éfe_ %;Em:gds Vb

formation. The salts
corrpl etely in %he reacqhmhqulaaammm ehed, it Jmhwt\hedaﬂsimble Wﬂﬁdﬁoetdﬂ&hd’lﬁﬂ@t ive
i nt er nedi at e ut caﬁqﬂ'eprs@%er oY e xfpmfm;p ti¢ mnvwseﬂnelapmetorgﬁsmge 20

excess.

suspensi on. ; WhmpéoﬁJe&fn %a%;g L&ds of the &ﬁ%”mé%% &l he
silyl corrpounds Of  GrteRfid @R dnG lof )?;lratb)Ca:ﬁQb it 14) ﬁ @%&rﬁas erafTU| ae
11 or LV, and_the mmtmvels |ppﬁ§1blpnia ca;nvay@r ralitym&elmef to teowar ds

silanyl radicis | ogatee %ﬁ@'o“ﬁ“ti —‘QFCEf%eng"Cs%‘F pr Eor t hod®
preferred are organkdis SOy gl 4 uﬁﬂvﬁ?m orths gified b thilabUNT iob 4 ko 'cas

hydroxyl groups, foshof4apaeitee. et o8 BerdayiEAbI® ko khAidain dln%‘@bﬂ@m ¥ine nth
acetonitril e, .benz-afegminutes.- ene, tetrachl oronethane, chl oro orm

di chl or onet hahe, di ge °“t’2'5 o prespaee pignsNygsdtenyi on 30
according to the inym%%fomgépéﬁﬁﬁﬂéﬁﬁ% Gt dn xpquly the syome -

CD:I

O

6- am nopeni ci | {1 anl CN&ledxy&ﬂﬂpdufiElsraﬂﬂiﬁ &ﬂﬁuléiv;%vt}

t hese bases ape Iy bases cnont aj n| ne%l&her -NH nor - éggﬁﬁs 35 :
general, the react| ] the
Cenet e 56 %@ SRy otk Rl
derivative 11 or Ifdrm,sbenmq mﬁﬂ adidte, dibthyli&thed @r @iiéthilEteBfhidel lin hEPrtsdn t he

reactants. It gan, ? molgeguigialen| FP%\@I wme b&ﬁ&esu@rveumhyme,tmdmee&mmant s-in

excess in order to tg)n &t t he40
desired penicilling oég,_lr;l ek, on’n_c’.;’o%cgé' ’f’ﬁ’ec jn rrpl e,
6- ami nopeni Ci | | ani eitxot Holgion,tin the QAs@ELTA beOr 1V
can be em 35, o &%@ l‘i'shm% ol Breiglfablﬁmlﬂnt %mOWMIm@mmdahMmtand

better Utl|lsatI0n£5 Broggm
oy e at e oo Cheie o e S i o TS T R hﬁii WPy up
of the reaction mn xgemeral fmmlalxbdamﬂlemropmﬁmltyhﬁmmvﬁn dfltherhyﬁedmbﬁﬂmd thecbayé

6- am nopeni ci kg ani cg%fﬁq fps C‘@ﬁ@aéﬁl rﬁﬂémf?gmdcmsh; lsﬂ?tthby ood
sol u- b|||ty|naqugg£? E IEH ‘W dBan i ¢ S0
aci d of*general 40 orbmzené Gdi’l Bxcd;gl tﬁfii’ G &ﬁ sate
fromthe penicilli rpdscbierred - he am)unt of the base added dur| ng
the reaction g st eﬁﬁée %%pﬁeﬁﬂ | latehéaY’ W\&@?ﬂﬂ?ﬁéﬂamma hetep i)t ofe

h B

intermedi ate, wit %gmgfﬁﬁjwm ‘;fcn 2% fV he 35
general. formul a || limiie. bleScarbatiifdided e{amﬁxal oﬁ :

mai nt enance of a pa@rhO@m@r mmmea- meya g nyst nment

is not 45 60 carh‘:{del "Bj‘ 0% W@eﬁ%@a %‘1 Ummﬂggme,of t(r’loe
absence of sufficiegq grql._ya 5 1 § is agfd | ¢
equi val ents of basesobene ogﬁme:rtaﬂn tyrse&qi Miﬂé&l to the solvent r;enuo::d ca:r:d:onhcﬁﬁﬁ -

dxcgll:romethane, chloroform, ethyl—acetate, ether, benzene, toluenq or tetrachloro-
methane, ,




a conmpound of the general formula Ill or IVis used, if a base is added at

all, whilst 1.5 to 2.5 nol equivalents of base are generally added when
6- an1nopen|C|IIanLc acid and an_anhydrous reaction nediumare used. The
anount of the acid added during the 50 = reaction-in step (ii) '
ac ing to the invention is also determned, for exanple, by the 50
de§l Ygd mmi nt enance of a particular pH or pH range. In general it is :
advarg dgeous to carry out the saigngggctlon between the reactive,.

of

“inte : : o
general fop miedh Fectign in gepa(I1), aaeting,to Wgniss possi bl'e. As

P -

a result, BaEyT emaeﬂé“uﬂ%m’ﬁiﬁﬁsm g m{%gb“‘a’ﬁ“ é’"c sl NPT 8dd and 55
‘optical acthis\utpse[Hre @ dxariile, tiaer 61 &naz&mr& yf GRE{MmE ohé orCibte b:etepr ot ect ed
agai-#st r awisile giganim solverlBy sv@vaeverahydquﬁnm slwaane deetpritrilenjyopsepen t hes

possi bi i t} ogrmagpidey %Wﬁi rﬁ@ '%R!‘P ng too | ow at
| over temﬁ%g%%g%??ém% Orterth a“d“i es.al °éd$:9"r§g tifae gianing.: As a
result of &L’ﬁcGﬁﬁlvthinyonhQﬂﬁfe&ﬂovkﬂﬁﬂbﬂemmolieﬁ&geisqiowb&&p a@s badact |- stpeed may

be 4@ gre &FWC ) rediums W% nost

cheni cal "dﬁaﬁl ig b“‘% %% FBger or higher.
t han t hos g;gege., -@&ylp: y’qc; _di

iM&l ues - ndi cat ed
in the ex Bﬁs a:ﬂlrteeth-mmﬁmedelﬂ&bfoyn wﬁﬂﬁd&éﬂm&l atkcparicalatly ahsblecase t o be

| dét ed, mmfon*e canpapydrouympdigsn whilst, figs i3 f th
ot s. IR e R G AR | v on

can be wor ddFBe dissol¥ed completely in the reaction, according to the- invention, with thel, 392, 850
9 to yiel dredctie ipgmedjatt, Ibutrran:ai  |preskst wftlytdm@lwedmelrmmm suspetsioe. nanner

conv?'@ntlo al. P“ﬁ ﬁ?lYPP‘me' Preinenesiels of - é‘bneréi '
forrrulalnl ES; "f}z cﬂ}ﬁz@f neg mhﬁgzble manner ;.-
met hods f Okent§ prdfe ﬁedca}a Qverdd Philt\@¥Wred & PRI gbiph bswalligi stry. 5
The 6 am mmﬂwﬁﬂsammm fuais,dléxmesdlah}ﬂeﬂxg ag¢niriledlenz-n t he process

of t#e B st ;ﬁ?’é‘?ﬁf\ljﬁ“ ﬁflm,'ﬁn ewﬁ%‘ﬁ‘ 33‘:13" gj}&%v\m pPdcessés: by
(] e

Sp||tt|ﬂgdj§lﬂmaﬁ}c Bl splitting
(see. Net h%dfﬁ%&aﬁﬁtoﬂﬁhmﬁlﬂmm& rman fenI egungsschrl ft No..

2,062, 925) . Thsme!alme mocomds) regctivan be3(§)bt ai ned

o ne i Bl ae%%% "bai‘i?;gzzz

-

O

%g

10 XI | [ erg e mulae X 11,
XV, XV, )6‘f/|the0desﬁé?i/lphmellh{1 @énigouriiSand to mcfehﬁ tW'Iylﬂch ple’, e}, X, Y, Z, C
andsgv ar e%@mﬂ‘giﬂ m&m compound of the penery _ﬁgfg?g?‘;g* he cog ounds of
t hed¢ener II@FEE zm; iy AV caseYescri bed
inthe in u\?E t&ﬁg&? Wolatiod & ffe gﬁ{h : i he conpounds of

t he gener ainy baminobenieilidic acid presewciad 24silysbecresoved i of itsipood soluer at ure (see J.

mad(thembﬂ@Y mre dmtmsepmg% p%g@gﬁz@ld of genemafg - t r ahedr on
17 (M962) & o8 A
conpound  Givedlos, e&me Y %“WM?“WE et hyl et hyl -

enedi am nepoipy dahwanmldnrmuht 1514 bhéVN Ntentmsl, tfquenmmyblsmewwxsd)rrpound
reac i on gpeigEcs “satl@ C\:‘Jﬁt?ﬂ ceo;’csﬂmm fng eyclic ur ea,
and eact @'ﬁ, é“’ ﬁfﬁuﬁﬁé v addedhhen COPENTi NG

Appl i cat i Qreomibun nsﬂsecS &b% adﬁddatm;wﬁnoiher 25
: to 2.5 mol equlvalents of base are generally added when 6-ammopen1cﬂ1amc acid and o
an anhydrous reaction medium are used. The amount of the acid added during the L
50 reaction in step (ii) according to the invention is also determined, for example, by the 50
: desired maintenance of a particular pH or pH range. In general it is advantageous to : . o
carry out the said reaction between the. réactive intermediate and 6-aminopenicillanic =~~~ LY
acid or its silyl derivative of general formula III or IV at temperatures which are as low :
as possible. As a result, purer products can be obtained, the yields can be unproved and .
55  optical activity present at the chirality centre C* can be protected against racemisation. - 58
' However, limits are here imposed by the possibilities not only of the solubility of the o
_ reactants being too low at lower temperatures, and of crystallisation of the solverit be-
' ginning. - As a result of excessively lowered reaction temperatures, the reaction speed -
may be so greatly reduced that the ylelds may even be lowered. As with most chemical L
60 reactions, the temperatures used: may be lower or higher than those indicated in-the 60 .
examples. However, if the values indicated in the examples aré considerably exceeded, o
side-reactions are to be expected which reduce the yreld and adversely mﬂuence the
purity of the products.
The crude products resultmg from the process of the mvmuon can be worked up



process for the production of penicillin conpounds of the general formula
I, in which the synbols are as defined above with reference to the process
according to the invention. The penicillin conpounds according to the

i nvention can al so be obtained fromthe carboxylic acids of the general -
formula V, their salts of the general fornula Va or their 30 siI‘§E§>ag?

conmpounds Vb and Vc and 6-am nopenl cillanic acid or the silylated

6- ami nopeni - . 30 cillanic. aci ds'(see the formulae I11 and |V)

the customary fethods of pep- :tide chem QS’S&?’{SSM E—Schr-oder—and—ik: 9
Lubke, The Pepti ds, mmwsmmpmud@osshnqunnersm@emaenerconvenw@}en%101128)
However the yreocess 1 nv.e ﬁ)giygz&s gnabgq&e Vibdkted RESE
Customry et hode. g5, Jum, s Peseite 0 sl BbA ol BNl 0 R
penici I'lin conpounds “Wasge tsqumb.mmw aéid Beticas t%starﬁlgvmmirml meepmessequ\mat i of

oty T @mgmmbgfﬁg?wmw SR, "

taken after 2% _our&® I '8 cdnl bl db@ined frod theleinino _
non-turbid tesg” 40 aadsofﬁxughﬁerilmorhhe di | atlon series. The nutrient medium 10

used was a full nediumof the follow -in i on: X1
40 Lab Lento (OXA D) . ﬂ_&f{?&é% g -Pept one (DI FCO

10 g Nad - : g D-( +)- dextrose

( MERCK) - 10 ¢ Buffer pH 7 '
1,000 by reaction #8h emmmfdheue@o@fqr@ul& %P%Yé\é&“?r"aééf ey k) *
Mnlrrumlnhlbltory concent,r N e, v N=7  R—X-N—Y—N= . :

1, 392, 850 5‘ai"&'N&_l”””qf‘c)[er T

1, 392, 850 ' & 11 The B ectrum of activity
of the peni cillin conpound<IBf the i nveRM on enconpassesibot h Gram negat i ve
and Gram positive bacteria. The partlcul ar advantage of t he peni- cillins .
according to the invention® THATMBbth in vitro a ’Ya'r'l‘r'FraI experinment's
they are active agai nst anpi oq~|—¢ﬂ n- “and carbenicill reS| stant bactera.of
the group Klebsiella- 5 bact er,. agai nst arrpl | i n- and
carbenicillin-resistant indole- i ti ve Pr oteus and 5 Providencia

bacteria, anpigilli C r L rekas Gl aG¥k@ COl i strain
and agai nst c4? beni 4 wfiﬁrﬁ"g‘&@a sﬁﬁ%ﬁéﬁ?@‘éﬁwﬁ&m@wwrma b
mar cescens bact er i aandIXMellgycineactadabe\d esemeinlmmwaw&mlsmhwwsd bot h' on

single and on repeated! °§°n ?fr \: F‘?‘H’mﬂfﬁ B‘%W 12 I¥d’ t he

i nvention are ,5t abl &t ‘b( 85?“ pam%a “g‘g PeIARFhs
show excel | ent tol efat onam Gﬂm& §en ﬁyh&ﬁl&' ;118 Masraadﬁea:frmmlﬂeb@eﬁﬁ 10
tremely high dosage ewddiatineity &»ﬂhﬂbz&irﬂd;hem,nhlwﬁmmmﬁﬁly oatpbuti Sreaction dfhibe case

of m ce when admi ni sli wphwmnsoa#mwwdvmam@mgﬂmwxcm
stated above, jshe | R % Appik t% 5&95}35’ §e§§1 NQNE%@B)% |nar2>_§
lC

nmedi ci ne of the Peniprdchst formula I, in whi¢K1€
present invention prdm/sryﬂilmsaae hﬁmmabomm:n&rer@ ﬂnsp:tocesxrac@m!iﬂgaomtm .

active 15 ingredient dhe mpgungs F‘H‘Caid ftGWtbF solid
or liquefied ggseoug; )@?cxg' ey an &g“lr pezﬁ Her a9
than a sol vent of a cﬂlﬁkh@ gigtal formulae ITT and IV by the customary methods of pep- .
N tide chexmstry (see E. Schroder, and K. Liibke, The Pepnds, Methods of Pepude Syn-
thesis, Vol. I, page 76—128). However the process of the invention has certain advan-
- tages over these customary methods. : :
-3 The chemotherapeutic activity of the penicillin compounds was tested. in vivo and . 35
. in vitro. The determination of the inhibitory values (MIC)* ir vitro (sec Table 1) was : '
. . carried out in a liguid medium in the test tube series dilution test, the readings being
- * - taken after 24 hours incubation at 37°C. The MIC is indicated by the non-turbid test’
: _ tube in the dilation series. The nutrient medium used was a full medium of the follow- )
40 ing composition: ' o o L 40

Lab Lemco (OXOID)
Pepélone (DIFCO)

o © D-( + )-dextrose (MERCK)
45 o Buffer pH 7.4 1,
' (The word DIFCO is a Reglstered Trade Mar]

45 .

St .
S
CWoo
E‘wwmoq

* Minimum inhibitory concentration



| ess than 200 (preferably | ess than 350) except
The i nvention further

surface active agent.

conposition containing as active 20

in the presence of a
provi des a pharnmaceuti cal
i ngredi ent a conmpound of the

invention in the formof a sterile or
g§5§ion al so provides a nedi canent
of - the invention either alone or

in
po

i nventi on al so provides a medi clament

I sotonl ¢ aqueous:: 20 sol

in adm xture with a dil
in the formof tablets (i

Gtron. T1he

in dosage unit formconprising a com

uent. The
ncl udi ng 25
ppositories

corrpr| sing 25 a corrpmmd of the Ln\mnu on either alone 'nr in adm xt ure.

with the diluent. "Medic
physi cal |y discrete cqgheyr
" Medi cament
physically discrete cqgh

i n dosage {un|:

e

Qle> PEI
Sfgraf”
ent= pOr

nt

' las ‘'used in this Specifi@atiorf
aém’ ni s'tration.
on neans

t Q8% & W b abk & of 9k dredb &l
SR QN PP PR € SORTH cat |

tions suitable Tor medi- 30

adm ni strati on each cdnt
times) or sub- 30 nuljti
conpound of the inventi

TN ng

dov

daiTy dose or a nurtrple. (u‘p
/nado aofortieth) of a daily (¢

IS $leES MEd ARt <Y otACns a

cal ;
to four

oggiof the
dally dose or,

for exanple, a half, - a quarter of a daily dose wijll depend on
whet her the gedi canmen adnmi ni stered once or, for ex4nple, twice,
three tines or four ti r@g%bvggy*@w\o‘,m‘, The S
phar meseueiscak conposi r @AG IR AR Py P tay, flor exanpl e,
35 tak‘é,ﬁﬂg% rmof 0|_ dels, pastes creans.sprays.fincluding
aer 0so, 'UNI ons, | solutions and enul si on® of t#the active

i ngredBe gul oaqueous or rpﬁ"aqweiﬁt?c@lﬁi% SO PAIART Ay anulfes -or powders.
The diH Eé@g Fo be usgd i & phar reEEUA AV E6MIESi ti ons % g. |granul at es)
adapt e g=g to be far dDIﬂtOCiab| AFEE N N |l esfand pills

i ncl udggﬂrgg | 1 ow ng: @M40 (@Rﬁ§@§q§%ﬁ%%n gs ed. st ar ch,
sugarsé @rg £ol , and SI|ICLC a id;'(b)”bindlnq agents, Ze. qg. carboxynethyl
ceIIng§h§ Eother c@l%ulos@ dgrivatives, alginates, gelatinfg and £
pol yvipys ol i donej ( rml stiuRTTRRITIY ghBcerolf; (d) -

di sint §g§'ai§i§r§ agentsy .9 g Qgarn- agar ,™ ci um&a nat & and|]sodi.um
bi-carb @pﬁg;, e) agenfs [Pk Terqrd-_45 grssorurtomnm ¢.g. paraffin;

£5) re§P i858 accel emﬁ §¢e d. %%8%@33 ﬁ?ﬁ&o% cofpounds; (g)
surfacg-SefEiys agents g. et |l aT'cold) yeero “nonost eafat e; (b)
adsor pgi 8Eh8riers, @F‘, aram na, Ka0||n and pentonite, (1) ]lubricants,
e.g. tala& g SEC um ndimagneglnq N stearate and gé)l pol yethylfene gl ycol s.

© The tafite s',gar ageg$, cg.apgulgsma nd Pid | gt Brored s AiTtchd phai meceut i cal
" COmpos: :g-ﬁﬁu,g- t gong f he—q—ﬁveﬁ-t-l-e-n—e-aﬁ—h-a*e—t— y coati ngs,
envel of §ﬁrﬁi~sprot tij & 'E SArart i ceSRMMNSR AL MR i n opacifiers. They

‘can be§§"’€ tituted|tHat ti@ ré\“Ea‘&}“’t he act ve ingr&dient only or -

: prefera -gglg‘rga parti ¢ullar part Jof the intestinal tract, posgibly over a
peri odvé‘g@ The cé¢atjings, erjvel opes and protective rratrl es may be -
nmade, Laysge e, of |pdl yneric {substances or waxes. 55 .. The
i ngredgent 2 | so b¢ nmde Rip ifn g crcoanc%%?gkat ed f%gl toggt her with one
55 or sé&lgrs E.,. the gbdve- m@nt ijored<ds KieNt's. aime dH uents o be used in
pharnaﬁey;” $E onpositifons -adagt ed to- be forned |nto supposift ori es can,
for exﬁ&%ﬁ uthe ugudl Jweter il uents, such
as polyet I@é gl ycolfs amdgg‘ §N k.0 mmg%glﬁ¢wa}%gh esflers [e.qg.
[err] - alTBRF W|tI§ ['érr] mw\',apﬂ m xt ures of |t hese
di | uents. . 60 The phar maceuti cél conpositions
which are. 0|ntnents astés crgans and gels can, for exanplé, contain the
usual diluents, e.g. anijml Gnd|vEIRESD ﬁ@ﬂ%ﬁﬁm?\m araf{ fins, starch,
tragacanth, cellul-ose|ddriva¥ivds® PO YRR 'ﬁ&'fjﬁy,cg'lzs cones, s
bentonites, silic acidg, t al Eand ' ese . :
subst ances. 65 Th?ipharﬁhﬁeQEKﬁ§<«@8ﬂﬂgihq ng whi ¢h are powders
and sprays can, for efanple. 6" ! o

o 2h 8 4
§dg = | nomenoroogongalidy
[y O




12 1, 392, 850

12 contain the usual diluents, e.g. lactose, talc, silicic acid, alumnium
hydroxide.  calciumsilicate and polyam de powder or mxtures of these
substances. Aerosol sprays 'can f or exarrpl e, contain the usual propellants,

e.g. chlorofluorohydrocarbons. The pharnaceuti cal conposition whi re.
solutions and enul sions can, for ,ex- 5 ~anple, contain the c ohary
diluents (wth, of course, t he above qggi*ﬁned exclusion 5 of solvenis
havi-ng a nmet+eettar—yweight—betow LUU exeegt—tn—the—presence—of—a—surface-
active agent), %ggg'ég‘%éthfé‘ g@ ;a%%%’i CIpPRaES;
speci Tic exanpl i laccordinp ¢ Bkt %{mtr xmedr.gﬁéy opyl

al cohol , ethyl @erdotveagainst n- ambdasberticillib-ecsizytt backee:0dt alie, Kepdielldenzoat e,

propyl ene §l ycoIAe"ai“Gt EC e@ C;frbdm #%rﬂrﬁpie mv: Proteuamdde obls
[for exarrpl e gr 1 teSI R% )qﬁgf fgf es

pol yethyl - .-10 e e sé’eﬁie %ﬁ§n and h a&ﬁmim xtures
t her eof . Fw pametidne Thd peadiﬂﬂnmacsérdxagtocmqmvehﬁmw Mbeomﬁomhla&dmﬂomems shoul d

be sterild0” andﬂwmen : ¢ -
conposi tions V\hltmnﬁg ' @j% ﬂ?ﬁﬁg?’ﬁh‘?tﬁ’@s’ﬂ’s HF2e Eh(gmm e dil u.ent S,
such as |iquid dil uekbgd a&wﬂ ﬂxé/\/ﬁﬁr&ﬁonﬁ NodhatedboC@b Ble. in DEGRYinaNere@lawcol ,
surface- 15 acmmenagmmsuo@l&@mpmmxmhmmdom sostearyl al cohols,

pol yoxyet Hyl ene so?rb?i’ F"rﬂdﬁ‘ae@ﬂ tical gomposit alnmgf\%“é@l | ul dde,

al umi ni um net ah ég"e“é{mt E:gﬁg 4&% W xture

t her eof . AI | t h mq ﬂaﬂﬁl ess gglegdegn,sthagﬁgﬁ o Psulfite bdd®e dglieNt i ON can
al so contain 20  The ingaptignUfi pewjdes tasphanmdcepticalsempaitipn/ @staging weddivea s :
perfumes &fd fl liltrfgw&wné w*em@n in ghg feranpfet fifrile oroPqronigrAgustical v FPus

oi 1) and sweet eff g"h@geem 46 obriaSAGHAREDAR) n d g BRI g e
conposi tions ac bftfe ih@ntiol @itHer WD b i inftark @ftddiMetONt al n 0.1 99. 5,
nore preferably frahe @w&mpxoa%%ootﬂestmgmamﬂuemlthgrf@m dnteblby (indidpit  of t he

total conpPdsiti fcmegmpnd gran ules), drag%%gﬁ iPBi W‘éﬂs@%ﬁ%’l cHFOmPHEE nver?di on,

the pharmaceut | PR i Inyeprion, 10 QoileRod hE

i nvention can alpsdiords GilitaBle ForOinkiih bahyntaetdbu@ mrmﬁunsks They
may al so ¢gnt ai mseduptharsabqftc ominr;ﬁo ﬁwﬁglm E‘é‘“&l ) y!edgl_-l I ue% in
t he medi caftrent s fonRERe tion¥d
et s

i nvention: 30 daily dofeUill baRthtlig &t&cﬂdm&;nte&doﬁcermlfacul ar

wei ght | es; thanxam luse:simeelmesorf@@mi%h@mﬁw di scret. e coherent _portions
const.i t ut iAg th%}: g5 mg% P?S""f’ﬁé‘s‘lf’r e‘é‘?’ %n SEmel i n d¥sage
unit formor no uﬁ)&m oot m@eaﬁv@fnaﬁe’ﬁ' hiwopgon.éqgé’a"ﬁset s,

(i ncluding | Ozeﬂﬂxﬁﬁts deqal I's,. dragees capsul es, supposi tories

and 35 ampla[eﬁradmdayed

rel ease offt he%‘i{gﬁn wﬂﬁ? %Ekiae;su S ﬁg‘%'flﬁ‘m gﬁ )eéiﬁdéﬁtnc' ud® a

protective envel md@it,a
physi cal | y di scamt polyvingll Edomf;t(cjl' Imalsmﬁﬂzigesgéx&d e(iaglbc;rodo(sle dismegratmg

admi ni str |on E (f Wamﬁé‘gﬂ? ors@orme, fehegehwemr@rn i's 1 25
e (d %Eu, T A e, e |

cillin cont a' ns lirhiBia, kaolin and bentonite; (1) lubricants, e.g. talc, calcmm
40 The product | mwemmwmdmnmwan laceut i cal conpositions and

medi ca- ts is 0'5?‘? P‘Hb "ﬁdm ‘?“hp comppsi-ex anm) €,
by m xi ng phea fgﬁ % e o
efﬂ’efelabﬁ

pharhaceut i cal ,ﬁu‘t,rpoﬁmyt e
conposi tion int gvet h@emdcbf cignexThe comings, emdhneeml)pmtecuve matrices may be made,
for example, of polymeric substances or waxes.
55 The ingredient can also be made up in microencapsulated form together with one 55
or several of the above-mentioned diluents,
The diluents to be used in pharmaceutical compositions adapted to be formed into
, suppositories can, for example, be the usual water-soluble or water-insoluble diluents,
such as polyethylene glycols and fats (e.g. cocoa oil and high esters [e.g. C,,-alcohol
60 with C,-fatty acid] ) or mixtures of these diluents. 60
- The pharmaceutical compositions which are ointments, pastes, creams and gels
can, for example, contain the usual diluents, e.g. animal and vegetable fats, waxes, paraf-
fins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites,
. silic acid, talc and zinc oxide or mixtures of these substances.
65 B The pharmaceutical compositions which are powders and sprays can, for example, 65

*



45 This invention further provides a nethod of conbating

(i ncludi ng prevention, 45 relief and cure of) the above-nentioned

di seases in non-human ani mals, which com prises admnistering to the

animal s a conmpound of the invention alone or Tn adm Xture with a dffuent or
in the formof a medicament according to the invention. It is envi saged

t hat t@ active penicillin conmpounds wi |l be adm ni stered per- 50

oral ly, parenterally (for exanple intranuscularly,slibcutaneously or

i nt ravem®us! y, pos- 50 sibly as a b¥a&8Shuous drip infusion) or |oca | y.
Final ly, the oeumemnds amens, dghEcbse ohib) Riliti ¥Ed) latulhiviRPbydRGidE Ulkiah St ered. to
ani mal s, for qili’cﬁﬂ)ahdipﬂyamldarpoﬁdﬁ atmmmr off (a6 @bstanbes.Obrosal sprasis laan, fomi mal {_sf eed.
Accor di ngl y t kt,mmavrem ﬁch‘a‘@ma ey deoedrhens- J‘eedstuff conprising a

nutriti b Tl % ith, Qﬂ% e i,
55 1n g neral.:?ﬁ’tve yaena o0 S0 Geilfi e pdohos SFDURhG Of frdm

25,000 to [erxcﬂxveu@mt)s/sdcg as)ioldaﬂd smmnghgen Isifiess; setificerempifsfofct | ve

results. , 9-"""‘ e eByliagetadss f r o4 hose -
dosage jat esi&{hfiﬁfozpm%m‘ﬁ %:? ARG | -é,fggy’?ﬁ?ﬁgnattﬁg and

body wei ght H estend I Erb '

I ndi vi dual reac oopareftcrstl lailrginistodvioms che sblnmtnblmdmﬂstmshbqld bngerily pul, of - ,
formul ati on |%ﬁ?’fl§$§?‘@ﬁ’@mact lve {gﬁg‘gedl ent Is a(i%: ni, stifresijahand t he m)de'
i n whi g the e prQgress

of the l Sea&@n&ra m&y %ﬁgﬁ: m?%:ﬁ d}fwg Thuggl t may
I n sone case eswk), Inﬁ f 6, al drrﬁrﬁum tamsidmxde rbembrite,ragd-agirmbdrum dosage
a1 o) e S e dmtpper | mL e t@%{*ﬂ%e Syseeded to

80 agents and preservatives as well as perfumes and flavourf

13 the de5|r ptf otlaﬂd%q,@ Elgrag:egw Biefits 1stere t can be

advi sabl e t o di Vihel @hiringswicil ndompsiziveraato rdmgdto uunuadmefetahltrrcaltwmns over the
course of thé‘J? 951‘}1‘5‘:%ﬂb‘b’é@m\ﬂ‘ﬁ'eﬁ5%d’IfF*l§w“}"FN@@‘F‘&P&W‘ﬁé"fﬁ?ent|on L
wi t houtysl i m ¢ s‘tﬁ’ei rﬂvaﬁfatﬁﬁtt HRimal P BRbGlbolsi i WAS25
det er mi ned lqﬁaamams“@aﬂo mgt o canatsoconaf’ k@mcdgxﬁm:&ad her e showed
an IR—spectermmundse’S ndyaigawmamhelumhs'tﬁmmmsofﬂmenve&omm-spectra of the :

pencillins wer e dieptd TP 10V éP%° @red inthe -
Bl .o S L TR Sy S e WL 0 |

structure. | mi&ad cul ating ¥he anal yti cal data the water content of the’
peni ci | | i ns was Thatierets qohesent pastions themﬂ amlto@;emnon

10 Exanpl e 1. be)‘( hﬁ%gTdJmLﬂ?{:Ef::‘ %nﬂ)% S é&@{ﬁi‘t‘?‘l azolidin - .2
- on - 3§ - ylges 15y Liiese AL it Telehte of Ak b g pargs by
wei ght of D[g&tareiu- Bén; 5ok By, e@hﬁmydapmedﬁaaivﬂﬁbeﬁrhﬂ:hmd&sﬂl percar b-

onyl ami no] - hmﬂq_héempdlmmwswé‘v Mﬂti n 4Q a vol une of

et hyene chlgge MARTELY eszégot*tt"@t; b e e
soluti ol was yl rmr pdol i ne
wer e added vmth'nhe gﬂdxﬁtﬁm cstﬂnerabo { enﬂﬁhelrlﬂmrnaiehwl,coapsmbmtanmmedﬁa 3.75 parts

by wei ght of meets[l R%Peblf‘nlx gtheactive 15 nparts by
vol une of net s ‘l}c eg s “Bdu&™"al | - at. once
20 Wi t lysvi gor S‘hﬁtxh\feﬁtioﬂ ﬂesna xtemsdeom ih® prefentidnh Ut €S 45t -

[err] and theehetmdbnumed) \nhetalhm-nsmioutdl mmseWMMao apwlslwlaqhohdnept at pH

2.5, of 4.7 1’““@5 ﬁ‘?"ﬁﬁ‘ﬁ@rﬂf&elw.. g algpejof i dmipre ot s by
ol ure. o so%%?ﬁd% ﬁimsé Rt e sy ve o e
m Xt ur spwas I’S?all]ﬂt ya(tfor Vin l;otnaﬂyj '

'eously or mtravenously, pos- - 50 _
sibly as a continuous drip infusion) or locally. ' : . e
* Finally, the compounds according to the invention may be administered to apimals, :
for propylactic or curative purposes mixed with the animals’ feed. Accordingly this in-
vention also provides an animal feedstuff compnsmg a nutmlous material and a com- o :
55 pound of the invention, 55 .,
. In general it has proved advantageous to admmlster amounts of from 25,000 to - : o
- 108 Umts/kg of body weight per day to achieve effective results. Nevertheless, it can at
times be necessary to. deviate from those dosage rates, and in particular to do-soas a
: function of the nature and body weight of the human or animal subject to be treated,
60 the individual reaction of this subject to the treatment, the type of formulation in which = 60
the active. 1ngredxent is administered and the mode in which the administration is carried
out, and the point in the progress of the disease or interval at which it is.to be adminis-
" tered. Thus it may in some case suffice to use less than the above-mentioned minimum
dosage rate, whilst other cases the upper limit mentioned must be exceeded to achleve-

@



25 further N nethyl norpholine. The m xture was stirred for 30 m nutes
w t hout cooling, 25 whilst the pH was naintained at 2.5. Thereafter, 40
parts by volume of water were added, the pH value was then adjusted to 7,
met hyl €ne chloride and tetrahydrofuran were str.ipped off on a rotary

evaporator, the solution was extracted once with 50 parts by vol une of e
ethyl acetate and the aqueous .,phase was covered wth fresh ethyl ace .

30 The m xture was acidifi‘ed with d||§£ hydrochloric acid to 1.5

under stirringnd 30 cooling with ice b3 hyl acetate was separated. 13

of f, the aqueous phabedesiad rewtsr Wbetreurgtmn:pmmc slmiidtdvedait hy be edyisablette dizidel t he

conbi ned - -or gagi-c phatiessin “é‘iﬁP wreiob e dayer. rr]
Ther eaf ter they were ﬁ%ﬁ% B :ifm e rh B L og, of
sodi um 2- et hyl Bexanoabsindesld hefeQRdwad Bh [R)spedtiufhiacofdspontlingetoatbiiatuctird Then X- 5

35 tiure was evaNMRapeds pfrla@pmolahd ret r@couie%me@%somolku@e sigrials mdecsﬂmblue
was di ssol ved i.n the® gﬁ‘SE‘ﬁ‘Pﬂfg‘rﬂ;ﬁ?s %? Aol 28 ofW&fE z{i}ﬁ’ﬁ'ﬁs“l"éwa kej%mt,é()d' um
salt of the pe,@,wl I I'ﬁg i pi St edwﬁ (?(fn ¢ PBUTOr nt  of -

absolute ether With shaking. It was flltered of f, thoroughly washed W th
absol ute et herl0and dizpasigherilesectperr] in a \égacuijm de55| cator. Yield: 84% 40 10
[err]-Lactam content;, 7 % :

20 Cal cul ated: C 433 e s 3’““@“&'8“%"‘ iszolidip - 2 - on - 12¥1) poonyl- ¢
N11.3 S 10.3 %IR bands at 3325, 3055, 3025, 3002, 2965, 2924, 2865,

1771, 1738, 1679, 1610, 1529, 1398 and ¢171 Lerr] 45 NMVR- si gnal s at

[err] =2.3-2.8 (5H), 4.4 (1H), 4. Sud@Eh v-Gond -t o 4H), 8.4 45
(3H) and 8.5 ppm (3H). B1) D- a-- [(é"'— ety yl - imdazolidin -
2 - on- 1- yl) - carbonylamno] -. phenyla ic acicon 0 [err] 14

1, 392, 850 14 16.6 parts by wei ght of

(D) C-phenyl glsyci ne wesepaiis ssoh&ghd of m-&&@-mahﬂsalpbopylumimmxmﬁ-om% ,-carb-

(vol unme/ vol une) - aque ’é}'i’] QIEIMSP i o Bt‘l'%eﬂql‘@le or
sodi um hydr oxi de sol} ?ﬁoﬁgﬁ lﬁg&f_j‘m@ﬁdﬁ @ﬁﬁ; 5
adding 2 N hydrochl wﬂﬁr HD wiigh€ oSt RAGIL a chIBRR A ed
out again 5 20 in& pﬁntml vpluﬂlevﬂ leﬁmhhxdelalso cooledto 40°C was added all at once

Chl or ocarbonyl - 3- met¥it) ¥ F&@%‘%’ig“d Sat { w@ tof
port i ons under cool idug Wikl :
si mul t aneous! y -addi ngrak .”g@‘lﬂ,uifgamz wed

further stirred, w tfhmm Neroalylnmgpholirie JThetdxetuﬁgav&imé fqrrénmmmeed vmbmt:@tm, at 25

7.5 thout addfelt caftst, e
i 10t SR B PR A .

evaporated on a r ot &yWolGMe prodity! sktate iqutdﬂepmelv@h Boéred with f&h . t he
resi due was ex¥ract eﬁemmswdﬁad pith dibreelyrdspdilagirgcid fo g Ry, Fu@semruan@fterm

unr eact ed C phenyl gl ‘Pﬁé" ‘;Fn"% depé’laf"d“fh‘é?é%.‘f"t“ haffg wﬁ%ﬁ%e was

acidi- fled to pHe Zpgated & 54 wfeﬁ"gé
conbi ned ‘et hyl acet ablgtidahf sdRm B HéasRe nwmér oﬂtﬁh@rmeﬂdmadreama theiik} , .
filtered, evap¥rat edureovagewp msi mwllﬁ to’ drynesy iomsuat thé kesidueowas disgpived in the 35

‘and the sodmm salt of the 111
acet one/ ni t r onet han i H"fji Wol solute i ﬁ"g
point=[err]. Yield: i—ﬁAleé ‘ﬁ,i;'?é‘é"’k
: Yield: 84 S
40 = p-Lactam content: 74%, o 40

Calculated: C 434 H 48 N 113 S 104 ¢,

Found: C434 HS54 N 113 S 103 9%

IR-bands at 3325, 3055, 3025, 3002, 2965, 29% 2865, 1771, 1738, 1679, 1610 1529

1398 and 1171 e, -

45 NMR-signals at = 2.3-2.8 (SH), 44 (1H), 4.5 (2H), 5.8 (1H) 6.15 (410), 84 45
(3H) and 8.5 ppm (3H). : .

'Bl) D -a-[(3- methylsulphonyl imidazolidin-2-on-1- yl) carbonylammo]-
phenylaoenc ac1d _

0
_ AN R
. CHg205~N_ W~CONH=CH-CoH



Found: C45.7 H4.5 N12.3 S 9.2 %20 | R-bands at 3345, 3600,
2300, 1731, 1652, 1538, 1210 and 1168 [err] (in Nujol). 20 NWVR-signals at
[err] = 1.2 (1H), 2.55 (5H). 4.6 (1H), 6.2 (4H) and 6.6 ppm (3H). 2) D L -

[err] - [(3 - nethylsul phonyl - imdazolidin- 2 - on -"1-.yl) - carbonyl -
agrmQ] - 4 - chloro - phenylacetic acid: 0 [err] 25 .~ This _
C b X.yllc acid was produced as described,in Exapple 1B 1 from 5.8 parts
2 ’WEI ght of 4- chI or o- C—phen¥ |8¥8' ne and 6. 8 parts by wei ght of
1- chiieteesa ,,._ p sul-nhdi mM-dazolid-2-0ne F\Rnaxtcl‘*"\y V\e|ght
of 1- chI or hé/m@t)’r Smmmmaztbisqlwd’éndﬂepawyu ng poi nt X

) aqueous dioxane thh addmon of a sufficient amount

[err]. X?gllgesgdl %Eé on The p! o 7.5 by b
30 Cal cul aiang’? DokbNarkibe d§ e s, C 40.8 H 3.7
Rl

C % 2 Nnld fidely rﬁwﬂedeom%ll- R%hhm&dbonalté-ﬂ lﬁﬂiﬂhd-z—iﬁ}ﬂwas1654 51540 ‘and

1168 [err 8 téuaanrlihe H_Lof asrzange 4.5 (1H), 6.1
(4H) and %ﬂl:%?%% -val gd&]‘ tant yl sul phonyl -

i mi dazol i &iim- hyaroxldé)ﬁblun nﬁ@d) ﬁrer ¢ - tkenyl - (2)
- aetic umrdvere'ﬁhdes, thamismreydas eyamtd ona SOty tamlfdhemgmhed I rmExarrpI el

B.1 from e G _ lE)eQi

wei ght of g 3¢ REE VA ﬁi‘%ﬁ’ ' igggdazol i d- 2- one.

40 Yi el d: é Iwag,a]gmam, @Q@B@XMg @[, eredS évid t@rt@ | culated: C 38.0
H 3158 Nr&@ys@lhsafﬁ:&adeton%nﬁmmnﬂane Melting p3iBt=250%¢.4. 8 N 10.8 S 1716 % 45
‘I R-bands g 3600 2; 3315, 1740, 1725, 1664, 1525 and 1170 [err] (in

Nuj ol ) . 1s at r=1.2 (1H), 2.4,—3.1(3H), 4.2 (1H), 6.07 (4H)
and 6. 67 @mé& C 45.7 m544 les S94 % 1, 392, 850.
%9) ir ] t-3C $.3 H #Bt N ; - mdazolrglm on\g—al- yl) -
carfonyl “ pis ?539 ﬁ’\'fgb ?&g a‘!‘hﬁ’f v’;g aci d W8s produced
7 as descri M 19 Bi 34%?{ (g an%é) "ﬂl i ght of (L+
) - C—phenyj)glngcu, ne .ar(el Gneaxynﬂpﬁoﬁylbynﬁ&eaogm af- ch-chl gooa:azw@nyl 5 ‘

met hyl sul phempb} 1 44 dilewol phehylacetinacid: Vel t | ng poi nt + 245C Cal cul at. ed C 45 7 H
4.4 N12.3 S 9.4 %Found: C44.9 H4.5 N11.9 S 9.4 %10
. The IR- and NVR-spectra are iddntical with those of the product from

Exanple 10 1, B.1. 5) ¥ M NPEMCOM [ (3 - net hyl sul phonyl i nidazolidin
-.2- on - 1-yl) - carbonylamnno]- 6 - dichl orophenyl acetic acid: [err]
15 - - This carboxylic acid wa produced as: descri bed in Exanple 1 B.
1 from7.7 parts ‘15 A

25 - This carboxylic acid was produced as descnbed in Example 1B 1 from 5.8 parts 25,

by weight of 4-chloro-C-phenylglycine and 6.8 parts by weight of 1-chlorocarbonyl-3-
methylsulphonyl-imidazolid-2-one.
6.8 parts by weight of l-chlorocarbonyl-.?o meﬂrylsulphonyl—m:dazohd-}one

Melting point x 190°C.

30 Yield:. 88 - ' 30
Calculated: C 416 H37 Cl94 N 112 S 85 % A
Found: . C408 H37 CI92 N111 S89 &

IR-bands.at 3700—2200, 3310, 1730, 1654, 1540 and 1168 cor—* (in Nujol). '
NMR-signals at r=1.1 (1H), 2.55 (4H), 4.5 (1H), 6.1 (4H) and 6.65 ppm (3H) '

. 35 3) DL-=»-[(3- methy]sulphonyl imidazolidin - 2 - on - 1 - - y1) - carbonylamino] - 35
@- tlnenyl 2)- acetic acid: . _

CHg50sN ) j\r-co\m-cu-oooa

This carbozxylic acid was produced as described in Example 1 B.1 from 5.5 parts by
: weight of ¢-thienyl-(2)-glycine and 6.8 parts by weight of l-chloro-carbonyl-S-meﬂlyl-
40 sulphonyl-imidazolid-2-one. _ _ 40

 Yield: 889 :
Melting point approx: 110°C, crude product
Calculated: C 380 H 3.8 N 121 S 184 ¢, o
Found: C382 H48 N 108 S 170 9%, .
45 IR-bands at 3600—2200, 3315, 1740, 1725, 1664, 1525 and 1170 cm"1 (m Nu)ol) ' - 45
NMR-signals at =12 (lH), 24—3.1 (3H), 42 (1H), 607 (4H) and 667 ppm
CGH).



by wei ght of 2,6-dichloro-C phenyl glycine and 6.8 parts by wei ght of

1- chl orocar bonyl - 3-net hyl sul phonyl -i m dazol i d-2-one. Ml ting point>260C
Yield: 69% 20 | R-bands_at_3400-2200. 3290, 1742, 1714, 1646, 1580,
1522, 1260, 1170, 1130, 783 20 and 763 [€rr].(in Nujol). NWMR-signals at
r=0.9 (1H), 2.4-2.65 (3H), 3.4 (1H), 5.8-6.2 (4H and 6.65 ppm (3H).

[err] - [(3 - acetyl - imdazolidin,- 2 - on - 1- yl)-- carbonylam

henyl - 25 ' acetic acid: :

85 [grr] This d&hrboxylic acid WM%HW
from5.0 parts by we)glit- of [l ntethyls@plpind A jrhiddzglicime2 anct 5: ) pearhosylmmqleu ght
of 1-chl or ocarbonyl - 3- Phegdscticacid dazol i d- 2- one. 30 Mel ting point=[err]
30 Yield: 69% Calculated: C55.0 H 4.9 NJ13.8 40 Found: - C(53.5) H
5.2 N 13.7 % IR bands at 3650-2250,°"33R06{ } cH-d®5 and 1252 [err] (in
Nujol). 35 NVR- si gnal s at [err]-lO(lH), 32'8(5H) 4.5 (1H), 6.2
(4H) and7'6ppm(3l—|) 357) DL - a- [(3 - a - imdazolidin - 2 -

on - 1-yl) -caJ;.bonyIa I 6 '
1,392, 850 Thi Sscar b%;}i‘!ﬂglcarbax@ca Qvﬁggﬁ js\%gc gg%ﬁgﬁ?ﬁ&i fih )3 partsl 5
from 6.2 parts by wesetit phfmy dhmmzwna G- phenyl gl ycine and 5.7 parts by
wei ght of 1-chloroc etyI -im dazol i d-2-one. Melting point 194C
5 Yield: 53% %ﬁ%ﬁ&‘{ 7%’%% 937 oy10.4 N 12.4 -% Found:
C49.6 H4.6 d 9 1202449% 5bam sgas 04- 2300, 3290, 1725, 1685,
1648 and 1252 foerr] (i [ThTR-cin NMBBegiaganaideticd wtle thode otﬂﬁpﬁd(c;t_ﬁ)m ERanfille ( 4H) 10

4.45 (1H), 6.2 (4H) laﬁd 7.55 ppm(3H) 10 '8) DL -[err]- [(3 - acetyl
- inidazolidin - E J’ [ 3y| 1&&98119815 -4 - 119 - carbonylamino]-
met hyl phenyl acet | c a @land’r oxylic acid was produceor

descri bed in Exanpl e 1 B 1 from5 4 parts ®y wei ght of

4-met hyl - G phenyl gl yci ne and 5.7 parts s%!’lhe'a&.t of 1-chl orocarbonyl-3- 15

acetyl -i mdazol i d-2-one. '

15 Yiel d! 42% | R-bands at 3600- 2200, 3310, 17 f‘712 1678, 1666 and 1256

[err] (in Nujol). NWR-signals at r= 1.0 (1H), 6(2H) 28(2H) 4.5 (1H),

6.2 (4H), 7.6 {83H) andmskaqu ®ld)wa(S|pmdmas(ﬂtsm£®rm amPEOlBlfrom parts 15

D L-[err}- [(3 - ac ylg;gm of 246 ylglyrine ang £.8 parts welg}lf: 7f 1-chlorocarbonyl-
car bonyl ami no] - E: %SHP%’HX/T‘ 1;?“ “acetic acid: -
: ' Melting point>260°C .
- Yield: 69%
20 - IR-bands at 3400—2200, 3290, 1742, 1714, 1646 1580 1522, 1260, 1170, 1130 783 20

and 763 cm™?* (in Nujol).
NMR-signals at r=0.9 (1H), 24—-265 (3H), 34 (lH), 5.8—6.2 (4H) and 6.65
ppm (3H).

6) L-a-[(3- aoctyl - imidazofidin - 2 - on - 1 - yl) - carbonylammo] - phenyl-
25 acetlc acid: - _ 25

e ;
ChgQ0- -CoNH-CH—Co0M

This carboxylic acid was produced as described in Example 1, B.1 from 5.0 parts
by weight of (L + )-C-phenylglycine and 5.7 parts by wexg;ht of 1-chlorocarbonyl-3- .
acetyl-imidazolid-2-one. _ _

30 Melting point=214°C : _ 30
. Yield: ~ 69%
- Calculated: C 550 H 49 N 13.8. %
Found: C(53.5) H52 N 137 9%
: IR-bands at 3650—2250, 3300, 1735, 1665 and 1252 cm™ (in Nu]ol)
« 35 NMResignals atr=10 (iH), 23—2.8 (SH), 4.5 (1H), 6.2 (4H) and 7.6 ppm (3H). 35

7) DL - a - [(3 - acetyl - imidazolidin - 2 -on - 1 - yl) - carbonylamino] -
chioro - phenylacenc ac1d

0‘3(:0 »é;«-co—m—é-m )

a



[err] This carboxylic acid was produced as described in Exanple 1 B.1 from
8.6 parts by weight of thienyl-(2)-acetic acid and 9.5 parts by wei ght of

1-chl or ocar bonyl - 3- 25 acetyl -imdazolid-2-one.

25 Melting point 197C Yield: 62% Calculated: C 46.3- H4.2 N 13.5 S 10.3
% Fqunpd: C47.1 H4.4 N13.8 S 9.7 %30 | R-bands at 3280,

30 ‘fQ' , 50- 2300, 1728, 1680, 1652, 1522, 1260 and 705 [err] "30 (in
Nulo = NVR-signals at r= 1.1 ( X 532(3H) 4.2 (1H), 6.2 (4H and
7. 6$-pm—é3l=l\ 1Dl ferr]- }’@Zssérpt\ll -——inmdazolidin - 2 -1n - 1 -

yl) - 'carbo'my ncacu&yv&prdiuoddlamﬂscr haixyzhﬂcetulcfrmﬁdpariserr] Thi s

car boxyl i &Y %F% enylglygioss end; o prets vy eightptt d-chlopeatd-f r oG/ 7 part s
by wei ght ®8f ‘“2‘%‘"81“’8 'BFE™C- phenyl gl ycine and 5.3 parts by weight of

1-chl or ocnahwimlgzo@cetyl -| m dazol i d "2-one. 17

1, 3%2, 850Y1e1d 53% - ) 17 Melting point:s= [err]
Yield: 74 Feéu ﬁ? %64%904 H324 %1 19.0 N 11.2 % Found: C 45.2
H 3.7 O TRitma o N7dol-sA00, %8b, 1725 mssﬁs 5200 aPO0RNEAD. 3302 4735, 1682,
1625, 152ﬁmmgna12 oanrn Y(2.55 (e 04.45. (1H), 62 M@amg eH)r = 0“7 (1H) .
'2327(3H) & . 6.2, (4H) and76'm

1- A or oc ﬁm‘;’\’, (#UF’ﬂ‘I’i’ﬁﬂﬂ?i“‘l?ﬁﬂ'azdl |Y&bn€‘"‘("2§l“m‘f‘ﬂrr‘] '16. 40parts by
.wei ght of 1 elng pchony i m dazol i done-(2) in dioxane were 10 boi | ed

for 3 days with 27 parts by ght of trlrrethylchl orosilane and 20 parts by

10 wei ght of triethylanmn Jq%‘ Ja, am ne hydrochl ori de whi-ch had

precipitated was fil tered ts by wei ght of phosgene were added

and the mixture was left to stand rni ght at roomtenperature Thereafter

it was evaporated to dryness and theuaproduct was recrystalli sed from

boi ling acetone. 15 Yield 70%

15 Mel ti g srepebpxyliq ams@md de®ribedl. iy ExdshplB: IlBI(ﬂomiL‘Bpai‘mN 12.4 S-14:1

% gun dzfi%r ?PHWYQY“TS““Q”MWC‘E@ 9f A1-chlorogarhgrpt-3s j gnals at r =
.2 (“EfﬂS ppm (3H). 20. " IR bands at 3010, 1807, 13721, 1360,

20 The sane pr oduct can al so

. 1165 984&idghd 47%42 err] 17 4556 _ he

- be advant & , f 1#h “ dighol i.d- 2-one and:

. excess p%%ﬁﬁ% 7} % @Zgﬁ;gﬁ%g )% ¢ @Bn%@%ﬁ Wridine. D
N- net hyl sul’phony! -1 m dazol'i d-2-one: [err] 25 -_ | nstructions 1.

25263 parhs Dy -wei Yt- eéylvemvanddiol- phoahl driylje- wmmotylaadigd «dr opweGe at room
tem per at uthienylo (&) gdis@@idi on of 43 parts by vvel ght of i m dazol | d-2-one’ in
400 parts by _

aasoo—é-comg-m

This carboxyhc acid was produced as described manmple 1 B.1 from 8.6 parts
. by weight of th:enyl-(Z)-acenc acid and 9.5 parts by weight of 1-clﬂor0carbonyl—3- -
25 acetyl-xmldazohd-z-one , - 25

Meltmg point 197°C
Yield: 629, :
Calculated: C 463 H 42 N 135 S 103 9
Found: C471 H44 N 138 S 9.7 9 - )
30 (IR-blsndsl)at 3280, 3080, 34502300, 1728, 1680, 1652 1522, 1260 and 705 cm—‘ 30
in Nujo
NMR-signals at 7= 1.1 (1H), 2.5—3.2 (3H), 4.2 (1H), 6.2 (4H) and 7.6 ppm (3H)

10) DL.w-[(3- acetyl-nmdazohdm 2-on-1-y1 carbon lamino 2,6-
dichloro - phenylacetic acid: _Y) Y - _

35 ' : CHg-00-N N-COMH-CH-COOH . - .35 .

Thls carboxyhc acid was produced as described in Example 1 B.1 from 6.7 parts
by weight of 2,6- dtdtloro-C-phmylglycme and 5.3 parts by weight of 1-chlorocarbonyl-
3-acetyl-imidazolid-2-one. , .



vol ume of dry tetrahydrofuran and the m xture was stirred for 1 hour at
30-[err] and then heated for 1 hour under reflux. Thereafter the sol vent

was_distilled off in vacuo 30 and the residue was kept for 1 hour at
[err], under an oil punp. The residue was re- 30 crystallised fromwarm
acetone. Yield: 25% Melting point= 193C. Calculated: C 29.3 H 4 | 17.1
S 19.5 %35 Found: .C29.0 H5 0 N17.2 S 19.6 %

35 I R-bapds at 325@ 3115, 1715 135@2@@ 1160 [err] NWMR-signals at17[err] =
2.4 (1H—6- —6- 2FH) 68 PP (3 TNSTTUCTToONS 2. 80 parts by

wei ght of netHal "‘ ri de, foll owed by 56 paits by weight of 40

triet hy—l/am necalxnie. addrd & 98N a9.0VRI 1ine,course of 30 mi.nutes to a

suspensi on ofFoﬂ@i 40 &“SE%H NflldnmAlazol |2d 2-one in 300 artés by

vqu f dry; | tenperature
x[:éxr] gﬁ%‘ ‘ft %@%ﬁ?%igf)’ﬂd}r? h?gb[err] t he

‘§o| vent Was tmpm-mﬁmdaml-%fethylﬁlﬂﬂw@uﬂmd&mo&qu :due whi ch-renai ned- was

tw ce e}.kracted with 150 parts by volume of chloroformat a time and the 45

crystal’s’ whi ch remai ned were recrysta | i sed from nethanol .

45 Yield: 49% According to the wmg -@ai nt and | R-spectrumthe pr oduct

‘agr ees with the N net hyI sul phonyl -| dazol i d- 2-one descri bed above. 18

1, 392, 850 2. Sodl um DL -
[orm] 1ol (3 somiEA SR L Ez@w*ﬁ%ﬁiﬁm‘% "crbony -
am no] - welght artﬁemyldnﬁﬁezy‘h@&mmﬂudx ﬁrfd]a which had precxpmméf kws penicillin
was produced fﬁ%sg{@@?,cmlmeuby Wﬂétmtme%rg%;%m hml:ifttﬁg wei ght of
DL - [err] - . g%;ﬁfﬂ;mm he“"t Sryngs yl) -

car bonyl - aninor. Yasjm orophenﬁ AC&tic aci d, 3.75 parts by weight of

'tetramashyl C Yliet 00y, m am di ni um chloride and 4.7 parts by wei ght ofs

6- am nopeni c f | myyr phol i ne, 2. 02 parts. by
e ot B sr%% Jhal il Y oo
10 [err] - LacthaRrSi I6/8%p: NI\/R—spectrum t he product
still c®ntai Maxﬂﬂmom tmv,hyzrslslso 1165, 984 and 742 cn!“ '

phonyl i m dazg ??lbﬂéé ?ﬁh&%d%éfm‘llcm%F Ith was,
however, re- g‘fg %F‘ﬁ% 5‘%{ &1 R PresET A RVRARSs sol ution of
‘the penicill D) VakdiyRulpibdyl-imidzolid-2-one: LH bands at 3310, 1760, 1722, 1670,
1605 and 1170 [err] (in Nujol) _ 15 NIVR-S|gnaIs at [err]: 2.53
(2H),. 2.67 (2H), 4.4 (1H), 4.5 (2H), 5.8 (H, 6.1 (4H), 6.65 (3H and
8.3-8.5 ppm (6H), (in methanol -[erclsf,]-s)o2 nple 3. SodiumD,L - a - [(3 -
net hyl sul phonyl - imdazolidin - 2 - on—t 1 - yl') - carbonyl--20

am no] th| enyl - (2) - methylpenicillin:

20 [err%S Thi- g |lll|n roduced .as, . descri Ie 1 Aftom7.0
parts by el g f”@;g%%i gm0l f 2 o -
1 - yl) - rofuranandthemmnnewassurredforlhourat30—40°Cand _

_ then heated for 1 hour under reflux. Thereafter the solvent was distilled off in vacuo '

30 and the residue was kept for 1 hour at 60°C, under an oil pump. The residue was re- 30

crystalhsed from warm acetone.

Yield: 25%
Melting: point= 193°C. _
L Calculated: C 293 H 49 N 171 S 195 9%
35 . Found: C290 H50 N 172 S 196 % . 35
- IR-bands at 3250, 3115, 1715, 1350 and 1160 cm™
NMR-signals at r=2.4 (1H),62 (2H), 6.5 (2H), and 6.8 ppm (GH).

Instructions 2. :
: 80 parts by weight of methanesulphochlonde followed by 56 parts by weight of
o 40 . . triethylamine, were added dropwise over the course of 30 minutes to a suspension of 43 40
e parts by weight of imidazolid-2-one in 300 parts by volume of dry tetrahydrofuran, in
_ ' such a way that the internal tempetature was 35—40°C. The mixture was stirred for
_ a further 2 hours at 45°C, the solvent was then stripped off i vacuo, the residue which
: remained was twice extracted with 150 parts by volume of chloroform at a time and the -
45 crystals which remained were recrystallised from methanol. . . 45
© Yield: 49%.
o According to the meltmg point and IR-spectrum the product agrees thh the N-
' methylsulphonyl—umdazohd-z-one described above. _



[err] -thienyl - (2) - acetic acid, 3.75 parts by wei ght of

t et ranet hyl chl or of or mam di ni um 25 chloride and 4.8 parts by wei ght of
6- am nopenci | | anic_acid 25 Yield: 38%
[err]-Lactam content: 68% | R-bands, at 3310, 1758, 1722, 1650, 1605.and 1170
[err]. NMR_sjgnals at [err] 2531(3H) 4.1-4.6 (3H), 5.8 (1H), 6.1 (4H),

6.7 (3H )~) and 8.25-8.5 ppm (6H).
30 The crude" product still cont ai ned about 30% of sodr um .
D, L-[err]-[43-nethyl sul - 1,392,850 18

phonyl -i mi dazol i di n- 2-on-1-yl ) - car bonwkawfien] -[err] -t hi enyl - (2) - acet ate,
whi ch was, how $odism, DrIermveiEﬂ eméslyylsiipheoyli - omeihzohd;nde-Matlr-om -irberile aqt)'eous
sol uti on. Exanpl e 4mingh-4-ch W’Bﬁﬂ“’t‘h-‘!z a - [(3 - nethyl sul phonyl -
i mdazolidin - 2- on - | - yI) rbonyI 35 ami no] - benzyl penicill
[err] This penicillin was prod % defé)rrbedsrnCHExarrplelAfromG SK
parts by weight. of L - [err] - %13 |mdazoI|d|n-—2-
on - 1 - yl) - carbonylam nol- 4 ny acdtit3acid, 3.75 parts Y=
ht of tetranethylchl oroforrrarri di ni,u chI orrd‘@ 40 and 4.7 parts by-
ght of 6-am nopenicillanic acid. '

1 392 850 S This penicillin was produoed as descnbeq in Ex@npl &|Ad fro@ 206 parwsrby- Lact am
content: 66% Cal Eﬂ&hé]w’e;a»‘- nlgmxl mum hdg-go%-lfyg onyl-  C 43.5
H55 NI11.5 cm“pmby I val ues,

a water content mefth toh laxﬁinhﬁafﬂﬁaﬁte content of 2% were
taken into account. IR- bands at 3310 1760 1722, 1665, 1602 and 1168 [err]

NMVR- si gnal ¥ at %‘E%ﬁmﬁé@%y“ 35-4.8 (3H), 5.8 (1H), 6.2 (4H), 6.7 (18H)

and 8.4 ppm (6H) to the NMR the product still contained 247 B ARRYIRL-5-

10 SodiumD. L - ﬁlﬁﬁyﬂxim u(oﬁyl—ca o@bﬁhﬂﬁlaowclaﬂddﬂkb WadllﬂweverZre— on - 1 -
yl) - carbonyl - 3 mgm e 2q ?%tll 1}Ilrpl‘-'ﬂtl wF@mrs}ltThrsl e
penicillinhas 1 “}’3 by1
wei ght of D, L - 665 3 s B Hé az}gﬁ (-%{)26@%1;[)S yl)

- carbonyl- 15 am no 2,6 - dich orophen acetrc aci d, 3 2 parts by

wei ght of tetra or o- (3 or mam dj l hI and 4, E s, by wei ght .
of 6-am noZOOenrc “éﬂf 'ﬁ i FE% 1 8'? il ¥ Ut ed
phenyl acetic acid wth the tet orof or rram di ni um chI oride vva%g
not carried out at [err], as in Ex A, but 20 . at [err].
20 Yield: 77%/[err]- Lactamconten EGl Calcul tgg C'38.5 H.4.0
12.2 N.10.0 S 8.7 . % Found: %% 12.6 N 10.5 S 9.3 %
25 | R-bands at 3310, 1764, 1720, 1678 P12, 1255 and 1167 [err]
(in Nujol) 25 NMR-signals at [err] 2529( , 3.8 (1H), 445(2H)
5.8 (1H), 6.15 (4|'|)Tm§pezmnmwaspmducedasdescnbedmﬁxamp1e1Af:ommpambywugh: :

' of D,L -« - [(3 - methylsulphonyl - imidazolidin - 2 - on - 1 - yl) - carbonylamino]-

o . e thxenyl (2) - acetic acid, 3.75 parts by weight of teu'amethylchloroformanudxmmn '
.25 chloride and 4.8 parts by wexght of 6-aminopenicillanic acid. _ - 25

Yield: 38% .

fS-Lactam -content: 68%,

IR-bands at 3310, 1758, 1722, 1650, 1605 and 1170 cm™, )

NMR-signals at 7=2. 5—3.1 (3H), 4.1—4.6 (3H), 5.8 (lH), 6. 1 (4H), 6.7 (31{) .
30 and 8.25—38.5 ppm (6H). . 30

The crude product still contained about 30%, of sodium D,L-a-[(B -methylsul- -
phonyl-imidazolidin-2-on-1-yl )-carbonylamino ] -a-thienyl-(2)-acetate, which was, how-
. ever, removable by fractional acidification of the aqueous solution.

. : ' Example 4. '
35 Sodium L -« - (3 methylsulphonyl mdazohdm 2-on-1-yl)- carbonyl- 35
amino] - benzylpemcllhn S

soz- u—com—cu—
- Wff‘%

Thls penicillin was produced as descnbed in Example 1 A from 6.8 parts. by welght
of L - « - [(3 - methylsulphonyl - imidazolidin - 2 - on ~ 1 - yI) - carbonylamino}-
40 phenylacetic acid, 3.75 parts by weight of tetrameﬂzylchlorofoxmam:dmmm chloride 40
and 4.7 parts by welght of 6-aminopenicillanic acxd.



(3H) and 8.3-8.6 ppm (6H). In calculating the analytical values, a content
of 62% of penicillin, 30% of sodium|[(3 - nethylsul phonyl - imdazolidin -
2 - on-1-vyl) - carbonylamno] - 2.6 - di- 30 chloro -
phenyl acet ate, 4.0% of sodi um 2- et hyl hexanoate and 3. 6% of water was
30 as the basis. These contents follow fromthe NVR-spectrum of the £r¥de
product. The penicillin can be obtained in the pure formby fractioka#
acidification of the aqueous 'sol ution of the crude product. Exanple 6. 35
A) Sodium lte- [err] - [(3 - acetyl - lLsafz,aiEZOIidin-- 2-on-1-yl)19
car bonyl am noJ - ﬁégzeﬁ yipeniciilTin: [err] This penicillin was produced as
descri-bed\iL1v Exa toNgey, O parts by wei ght of

L-[err]-(3- acetylW&doI(T.ddlh H—@‘h N-u1ls Scw&)o%yl am no] - phenyl aceti c aci d,

3.1 parts 48? el g ‘E‘}dv\q}:@tﬁf&ﬂ{t r%ﬁgﬁ &4a o/oofo g%?mﬂ sg#{‘an%glde asnd

4.3 parts b t -

[err]-Lactam contmq;ands {%% % 3 1845, 130 115%@5--1 1730, 1675, 1605, 1520
and 1258 [esr} (iNMReyjgodly at 526 (SH),MIVR—éthH),sﬁ&a(lI{)eﬁB](ﬁIB 64- (BH) BQISH)
4.5-4.8 (3H); 5. asimq)(ﬁ 22 (4), 7.5 (3H and 45 8.4 ppm (6H). 20

1,392,850 49 20 B

3-Acetyl -i m dazol deiuﬂr ﬁ-mng,l{ga.r,basy}gmpm& hc[nerz].oeol p@]})t-&arbc)ﬁyN\BI gh{ of
N-acetyl -i mi dazol i deménoP- 256 xdichlors 1 tenFpenidillin:s by wei ght of triethyl am ne and
150 parts by volume of dry benzene were initially taken and 27 parts 5

by wei ght of trinethylchlorosilane ip 40 RAgHtS by vol une of benzene were
added drop- 5 wise over the courseyof-oB- oomtenperature, with
stirring. Thereafter, the mixture was bmﬁg‘f agours under reflux with
exclusion of noisture, and after cooling e trie | am ne hydrochl ori de

whi ch had precipitated (22 parts by weight= 100% was filtered off and
carefully el uted w t’fhxsdpepxcﬂimnm udel exs lilesaritet dn Ednpled DA frbin 7.0 parts

obt ai ned weld t r eayeght ohDX e lseip luwléﬂ@lﬁn Badt-gDiy ’ght 015
phosgéne in 10 m‘i - zg‘}n M%r uﬁ tPar ni ght-

at [err]. Thereafte uclaaqu& @m.eghple resi due

was dried upder ashlopifdrmgni umld:londwmsaetmiyd;mlat kﬂ&‘@,ﬁﬂ’xﬂrﬁimplelA but
acet ofie/ penfane rﬁxﬂi’rg Yield: 81% 15 Melting point=[err] . 20
15 Cal cul ated: G;37- %yeH 3.7 O 18.6 N 14.7 % Found: C39.3 H4.3

ad 17.7 N 14.7 /p.LRmbﬁa;dﬁmatmls?,QB 1740, 1690, and 1660 [err]. "NVMR-signals
at [err]= 5.65- 6@1@4 6@16857 § %}ZSH)NZOO 8§87 % Accordi ng to the -

s e R e,

i m dazol one, vvh| G
C- phenyl gl yci ne a(lan
N- acetyl -i mi dazol | d-Iﬁcamél %1: ytlcal valuw,acoment of 62% of penicillin, 30A> ofsodmm
- [(3- methylsxﬂphon - imidazolidin - 2 - on - 1 - yl) - carbonylamino] - 2,6 - di-
-30 chloro - phenylacetate, 4.0%, of sodium 2-ethylhexanoate and 3.6%, of water was used 30
as the basis. These contents follow from the NMR-spectrum of the crude product. The
penicillin can be obtained in the pure form by fractional ac1d1ﬁcanon of the aqueous

solution of the crude product.
Example 6. ' g
35 A) Sodium L -e- [(3 acetyl - imidazolidin - 2 -on - 1 - y1) - carbonylammo]- 35
. : benzylpeniciilin:

w&"”‘@wﬂ?‘;ﬁ
| Coona

This penicillin was produced as described in Example 1 A from 5.0 parts by weight
_ of L-a-(3-acetylimidazolidin-2-on-1-yl)-carbonylamino] -phenylacetic acid, 3.1  parts :
40 by weight of tetramethylchloro-formanudlmum chloride and 4.3 parts by welght of 6- 40
aminopenicillanic acid.

- Yield: 74%,
p-Lactam content: 75%,
“IR-bands at 3305, 1765, 1730, 1675, 1605 1520 and 1258 cm—* (in Nujol). :
45 gI:AR-sxg(nglli)at T=2 —238 (SH), 4. 5-4 8'(3H), 5.8 (1H), 6.22 (4), 7.5 (3H) and 45
8.4 ppm .



25 23.6 parts by weight of acetyl chloride in 100 parts by vol une
of tetrahydro- 25 furan were added dropw se over the course of 60 m nutes,
at [err], to a suspension of 25.8 parts by wei ght of im dazolone-2 in 350

parts by volune of dry tetrahydrofuran. The m xture was stirred for 3 hours
at roomterrperature and dry air was subsequently bl own through t he-sol ution
for somp&yre; the solvent was then renmoved in vacuo and the resi- 30

due was _r rystalllsed from b0|I|ng| orrethane :

30 Yi el

%

Found: . CBM?S—BceqHuﬁd@oth-zz@x-Emmwmde | R- bands at 3230 1730 and 1640
[err]. - 35 NI\/R-S|gnaIs\a.r/[err]
= 6.2 (2H, 6.5 (2H), and76ppm(3|—|) Exanple-7. Sodium DL - a - [(3
acetylimdazolidin - 2 - on - cngydo)u’gr ~@ar bonyl am no] -4-

chl or obenzyl peni ¢i I 11 n: 40 . [err]

40 This peni Ci Iiolﬁnm@@pmwwmdeaQM%amrﬁ&a%%y%Mom_4 0 parts

by wei ght oOf triethylamine and 150partsbyvolumeofdrybenzenewetemma.llymkmand27parts ’M
D L-[err]- [(WV&F@@ trippthigichiorosilipgin A0 @arts]by dgope hl or ophenyl

acetic .acid, ;""z“% % ﬁﬁ°ﬁ?¥%ﬂgmf _- " . L@ﬁm um chl ori de

and 3. 25 parsling Yhe'Ws EBrHOREEN Kald n&eda&h '

1, 392, 850 100%,) was ﬁltered off and cardully eluted with dry bmzm&]l‘hé( ﬁ% err] Lact am
content® 899 ‘ISFQ*"B Y *dhd 1249 [err]

(in Nujol) t%\ " 58(1H) 6.2
(4H), 7.5 5 crymalised 38 |
5 Exanple 8. Sod|umDL a- [(3- acetyl - inmidazolidin - 2 - on - 1 - yl)
- car, bqosnyl :}%{Esléé L yl - benzylpenicillin: [err] 10 ¥ his -
peni ci €45 §e§culgggi NM4E le 1 Afrom3.2 parts by wei ght
10 of DL - &oun camat cmmbamm &ypz on - 1-yl) - o

car bonyl am riB;bamdsd,H?ﬂ%tlmHﬁ% 1 9 parts by wei ght of .

t et rangt hyl 1 745 E. t i ght .
oy o e S e et S o . o
15 | R-bands oaferﬁm&mdaraemxﬂaéx,mﬁ?z 1600, 1515 and 5 [err] (in Nujol)
NVR-signals at [err]=2.6-2.8 (4H), 4.4-4.8 (2H) 5.8 (1H),. 6.2 (4H), 7.5

(3H), 7.7 (5P Nepfgwiimidazolid-2:onci, (6H) Exanpl e 9. 20 ‘Sodium DL - a- [(3
- acetyl - im'dazol [ d| n2- on- a) - carbonylam no] - [err]- -20 '
thienyl - (2) met hyl penicil l'in: This penicillin was produced as .

described in ExarrplelAfromSp sx.by wei ght of DL - [err] T(3- -
acetyl - imidazolidin- 2 - on - 1 - yl) - carbonyl anino] . th| enyl -
' 25 23.6 parts by weight of acetyl chlondemlOOpartsbyvolumeofﬂeu'ahydro-_ 25
furan were added dropwise over the course of 60 minutes, at 0°C, to a suspension of 25.8 - .
parts by weight of imidazolone-2 in 350 parts by volume of dry tetrahydrofuran. The '
mixture was stirred for 3 hours at room temperature and dry air was siibsequently blown
through the solution for some time; the solvent was then removed in vacuo and the resi-: o
30 .. due was recrystallised from boiling nitromethane. : : o .30

Yield: 52%

. Melting point 188°C. .
Calculated: C 469 H 69 N 219 %
Found: C47.0 H62 N 225 9%

35  IR-bandsat3230,1730and 1640 cov. - S 35
NMR-signals at 7= 6.2 (2H), 6.5 (ZH), and 7.6 ppm (31-_1) :
Example 7. ' ' . )
Sodium D)L - - [(3 - acetylumdazohdm 2-on-1- yl) - carbonylamino] - 4- <
chlorobenzylpemcxllm _ R S
40 _ B ’&"Wﬂ'mﬂ C"s _ o _ 40 S

3

- This penicillin was produced as descnbed in Example 1 A from 4.0 parts by .
welght of D,L-o-[(3-acetylimidazolidin-2-on-1-yl)-carbonylamino]-4-chlorophenyl-
acetic acid, 2.2 parts by weight of terramethylchloroformamidinium chlonde and 3.25
parts by wexght of 6-ammopemcﬂlamc acid. . : .



25 (2) - acetic acid, 4.9 parts by wei ght of
t etramet hyl chl or of or mam di ni um chl oride and 25 6.5 parts by weight of
6-aminopenicillanic acid  VYield. 88%lerr]l-lactamcontent 87%}R-bandsat

NIVR-S|gnaIs at r—2532(3H) 4.0-4.5 (3H), 5.8 (111), 6.2 (4H
30 and 8.2-8.6 ppm (6H) Exanple 10.. Sodi umD, L - [err] - [(3 -
imdazolidin - 2 - on - 1 - yl) - carbor]él j.-no] - 2,6- dichloro -
benzyl peni ci 12 n- [err] This penicillin a8 droduces hed.in
Exanple 1 A from origd: aﬁ‘t/os b wei ght of DL - a - [(3 - acetyl -

imdazotidlwz-’e@ffﬂm i}%z/_ NoJ .20 2.6 -
TR 110, {6, 1736 iﬁ d]1259cni— kol
chl orophenyl acet i cNmP ]tg 3 y’%@g 5 (2H 5811(111{1;’,062 (t4H)’ 7.5
t et ramet.hyl clsl-or of(eHn&ﬁagig.n.sslwﬁ d;m)rl dé and °3 par by veig
6- am nopeni cill anic aC| d. The reaction of the substi tut ed 40

phenyl acetic aci doélg'd g e tegﬂ anet. hylln(l:lﬁ-l“’q’{gm%{nam | umrb%gldaon e as -

3302, 1760 1732, 1678, 1605, 1520, 1315 and 1261 [err] (in Nuj ol)ﬁ
3H)

5

carried out at/ 4 cillin
1, 392, 850 - - 22 Yi eI d: 29% [err]-Lactam
content: 66% | R-bands at 3310, 1765, -1732&5)1685 1615, 1520, 1265, 1100,
1028 and 805 [err] (in Nujol) 5cH . et r=2.7 (3H), 3.8 (1H),
4.3-4.6 (2H), 5.8 (1H), 6.2 (4H), 7. : and 8.2-8.6 ppm (6H).
According to the NMR-spectrum the crude™groductcmant ai ned 27% of sodi um ,
DL -[err]- [(3 - acetyl - imdazolidin - - on - 1- yl) - carbonyl ani no]
- 2,6 - dichgoro- phw&aaatm,pme&&dean&@mm £ 114 A 325l UlEE OV 10
fractional acidi fiéfaD,on «of [B - imida B8R 0S- &0 ULiyDN carbonylamino] - 4-

10 Exanple 11. sOdpgmmmylafegc ac}d 1.9 [parfsy-weightvf resrahplydohiptoforminidician @hlodi n - 2
- on 1 - yl) - cdfiesatgp asrshs peishs permcliapie add [ err] 15 2.9 parts
by wei ght of D [ ervidia:l (4§7et hyl sul phonyl -i m dazol i di n- 2- on- 1-yl ) car bonyl -

15 ami ng] - phidny| aqetdcamadohteht( t §3¢;, subst ance contai ned 1 nol of |sopropanois
and 1 nol of . [err]IRrb4n48he33(9ﬁ,yl§6(all]25y\k§r723 16005 35 w125 H1en30 (pel¥djed) by vol unme of
tetr ahydr of ur an.

la% e ft4cdd @)1 58 (B b2t bt *FDed Wi th
a solution, coole t(o errﬁ ) R arts by wei ght of
t et r amet hyI chl or of or mani di ni um chl ori deEkampRO.parts by vol une 20 of

di chl or onet P8ne. TSediumaPdere t K3 -raroptl v inaidagelalichr Hugpht 1 113) | extohylansiwed -@- 9 parl

by 20 weight of I\I—né‘t“ﬂi’}l O PREPIPRCliRr ¢ added fol | owed, after 3 ni nut es,

by a m Xture, cooled to [err], of 2.3 parts by weight of

6- ami nopeni ci I'l anic acid and 25 partd by \m)is)une of 997 strength aqueous

t et rahydr of uran, whi ch was adj us‘g‘é?i'tui B is B prox. 10% strength .

hydrochloric acid. Thereafter the tenpera al Tdwed to 25 ° “rise

to [err] and the pH of the m xture was ke at 2. §°‘H‘§7 appropriate addition

of N 25 nethyl morpnms|paﬁcunﬁwsbﬂrtm.adapshs&mm%&medmmh%a&my#&éx@r 1

hour, no further 2fdhL -tm-drt3aﬁcebhsmxdm1dineae$aan yi)O- daFbbdiladiina] t

2 5  The mi xXfure \é%g ﬁg’w ‘h% gigta by gyeight of tetramethylchlorofonnamdmmm chlonde and .25
ywe1 t of 6-aminopenicillanic ach

Yield: 889,
B-Lactam content: 879,
10 II\IRAjIli:nd;na:l 3302, 1726? 13:732 1678, 1605, 1520, 1315 and 1261 cm—1 (in Nu jol) . :
-signals at 7=2.5-—3.2 (3H .40--45 3H 5.8 lH 6.2 (4H ;
R e ah) (3H), (3H), 5.8 (1H), 6.2 (4H), 7.5 <3H) %

Sodium DL - (- - Example 10.
fum ~e- - acetyl - imidazolidin - 2 -on - 1-yl) - carbonylamino -
. ' . dichloro - benzylpemcﬂlm _ - v 1- 26
35 | Chsco-n}\rconn-cu—conn Sy o 35

g

: This penicillin was produoed as descnbed in Example 1.A from 6.5 parts by weight
of D L - a - [(3 - acetyl - imidazolidin - 2 - on - 1 - yl) - carbonylamino] - 2,6 - di-
chlorophcnylaceuc acid, 3.2 parts by weight of tetramethylchloroformamidinium. chloride
. _and 4.3 parts by welght of 6-aminopenicillanic acid. The reaction of the substituted
40 phlegylécetxc acid with the tetramethylchloroformamidinium chloride was carried out at 40



pH 7.0, the bulk of the tetrahydrofuran was renoved in vacua and the
remai ni ng aque- ous phase was extracted once by shakl ng vmth et her (the

mxture and aC|d|f|edtopH 1. 5 The organlc phase 30was separated off,
ith water and dried for 1 hour over [err] at [err]. The dryi ng

Jas: then renoved and the sodiumsalt of the.penicitlin was .
at ed with a solution of agglzggm 2- et hyI hexanoate in et her gont ai ni ng

. . . 9%
'35 NMR-si giislds 29%; =2 85 (5H), 4448(3H) 58(1H) 6. 15 (
6.3-6.7 (zg@l"‘““éa 3?3 é%pgm  foBho1sDisanl 1065 oo, dobans 508 b phowJ)

.i.m dazol i dNIﬁpol-) 2-"on - 1 - - carbonyl'am no] - phenyl- acetic aci d:
[err]34.5 PpBMRsi F@tﬁ(ﬁf), 38e(t1Hy,I“siﬂ-ﬁﬁdﬁyl,érfin{l@az@lzl(dlih -75 one- 15 car bonyl

| hI de wéD and o Ut ts b ht of
e e R B o) o 0 -lfa A 90l o SRk, DY ve 0Nt o

“of tetrachlpmylmn‘a Avwkich Jh&:demetme Wﬂa&fohalfa&dlﬁ&aﬁﬁdofftﬁd’ 4>-H0urs at
[err]to theacslettus'eqhtﬂomas then stripped of f and the resi due 45 -Was
thoroughly r k ,m a t was filtered

- off, 45 vva\‘,)? %i ,Jgu le_l’??’lly(iad ando ‘rhliecr&ys a Iﬁge{? oagn%m:%’ ‘opr opanol .

" Yield: 6.0 parts by wei ght Meltin p0| nt— [err] (re-solidifies, and then:)

(

melting point=[err] ( q‘%e C tapt of 1 nol of isopropanol
.and 1 nol of [err.]-vvag('e%a%é] %'ﬂ cou cﬁo the caI-cuI ated

anal ytical data. 6 : COONG. 50 -

1, 392, 850: : . .23 Cal cuI at ed C47.1 H6.3
- NO. Fs S 7.4 28k weight' of 6-'4? 31ethyi§m oZlenQathduSz én-Ry -Sl gn g s at

[err]Z 2. Gapb)phedy] ﬁ% Ol bkt ot iﬁloFof(lﬂ)bbopaﬁlchn pm(3H. 5

" 3- Et hyl suI ‘Kﬁg % ﬂlﬁ@P @H\Mblc ﬁi ragtcThe solu--
5 {err] Th (%u TﬁiﬁazolldanOne
and pkos- &hldr % A Rknad ﬁﬁoﬁg payy di neyg at: ”

[err]. Mel Wcl@ op N-mithylhepholine W@e added fcﬂah@uhfaﬂ:édmn@eﬁﬁy 9 mitug, 8 C 14.8 N

11 6 S 13¢ —5°°C, of 2.3 parts by weight of 6-aminop d 25partsdpy 1 H 3.8 O
.7 N 11. % "{%f"ét;_n }ggﬁgd%ﬁghr‘ f %2 6.65 (2H and
_ _8 4 =85 75 PR th 9t andl. bh)btwphﬁ&ylwu 15 25 -
“Thi's substa:ﬂasémmlmﬁ)tradﬂne hwlatxxdn lumhaﬁcfteamgm,t@fuﬁhernddd-azol i di n-2-one
and 15 et e thsg) Sé’lﬁig& i} wap ioft 34U ® eoyol uti on of
HA -had ceBg St gé;gny\@ﬁa (e e i dilcaiahON Wi th hot
‘benzane, aeoeéranemaﬂdeﬂ&t- came aidOddifiad toCHELI 16, THe @Ebdait p hagnd 30 y

~.recrystall ma@mmdfqﬁommlﬁrwﬁ(rmd ﬂnedcfeh 1 hayn ovsf Mg8OI %té”@h’ﬁhecoal ) 20

MBI ng pO ﬁg then removed and the sodium salt of the penicill mwasprectpna
20, Cal cul PEiR Pt i ahymeﬂfg“'fmeh@tanb‘mm&mmd |
Yield: 3.2 parts by weight : ' o
35 B-Lactam content: 81.9%, 3

NMR-signals at 7=2.4—2.85 (SH), 44—48 (3H), 5.8 (1H), 6.15 (4H), 63—67
(2H) and 8.3—8.8 ppm (9H).

D-a-[(3- ethylsulphonyl mndazohdm 2-0on-1- yl) carbonylammo] phenyl-
aoetlc acid: _

40 : _ CoMy ™ S0;~N N~ CO-NH-CH-COOH - : : 40

4.5 parts by weight of 3- eﬂlylsulmonyl-umdazohdm-Z—one- -mrbonyl chloride ~ . g
were added at about 0°C to a solution of 5.5 parts by weight of D-bis-trimethylsilgle-- -~ =~ .
aminophenyl-acetic acid in 40 parts by volume of tetrachloromethane. The mixture was = - e
then left to stand for 4 hours at 20°C; the solvent was then stripped off and the residue. -~ -~ .
45 was thoroughly worked with 1 N HCl in a mortar. The solid product was filtered oif .- 45
' washed with water, dried and recrysmlhsed from 1sopropanol _ -

Yteld 6.0 parts by welght
Meltmg point=102°C. (re-sohdxﬁes, and then: ) meltmg point= =211° (heatmg ‘bench). _
The content of 1 mol of- 1sopropanol and 1 mol of HZO was taken into account in T
50 the calculated analytical data. : _ . - - 30



Found: C33.1 H5 7 N16.3 S 17.7 %NWRsignals at [err]= 5.9-6.7

(6H) and 8.5-8.8 ppm (3H). Exanple 12. 25 SodiumD - [err] - [(3 -
et hyl sul phnnyl —Jmdazaolidin -2 - gon -1 = \1| \ car bony| am no] - 25
benzyl penicillin: [err] A solution of 8. 6 parts by wei ght of

D-bis-trinethylsilyl-[err]-am nophenyl acetic acid in dichloronetha
cooled to [err], a solution of 7.0 parts by weight of 3-ethyl- 30 {/»
sul phonyl -i 'dazol i di n- 2- one- 1-car bonyll3gﬂ5@r| de | n 15 parts by vol 29f

di chl oro- - 38—+ e "‘ “““ 6 -ivv oc wi-t-h—furttrer—cootTTgT—ad—t he

m xture was subsél_:“c'%%}%t § |ght at [err]. A sol ution of
5.0 parts\by wei JO dni kmnmlsgnéj;ep
parts by vol ume gsHYi ororret hane vva en a ed ané e mxtur vva

to stand for 1 haour at err]. This reaction mxture was 35 t hen

i ntroduced 8r opwiddishyisHipheny-imidasstidia2-gre-1-whomb ablerise] err| and adj usted to pH:
2.5 with 35 dilute hydrochloric acid, of 8.2 parts by wei ght of :

6- am nopeniigillanic acid in 85 part%ﬁﬁ(ﬂ’egﬁ’of 80% (vol une/ vol urre)
aqueous tetrahydrofuran and at the s dhe pH was kept at 2.5 by
appropriate addition of dilute NaOH The nixture was then stirred for a

further ‘hour at [ er trhis drudWal BaRtd frch BGabRApHRATI-RRSHRAR2-Gk afd Bhoky further

40 . - addltlongmﬁucﬂldm»tommﬁdlan&mwmmd@y&mhuhumthere necessary. The
pH was now.ad- 40 usted the volatile organic solvents were
renoved in macuo al plLin was isolated i n fohe
manner descri bedpbﬁdt q&ifé?; %}a}g% gug §é§38/}') parts by wei ght
[err]-Lactam conmm-sxgdiﬁ% n=5.524.1 (4H), 6.2—6.65 (2H) and 8.4—8.75 ppm (3H). :
1,392,850 24 Exanple 13. Sodium|[err]]
(3 - ethyl- sul pr‘lm*s“mmf”f’n“ﬁ‘ﬂ%dl“’d%?f‘e 2 - on-1- yl) - carbonylamno] -
p- chlorobenzylpenicillin: [err] 5 This penicillin was produced as

descrjbed in Exanple 11 from4.5 partqplsbsc.F ht 5 of [err][(3 - ethyl -
sul phonyl - imidazolidin - 2 - on - arbonyl am nol p- :

chl or Ophenytl acetic %"L» %b . gwg oObtathed yy I;'l&c;ll:ggmounts of dazohdm-z-one 15 -
tetranet hyl Ch| or Qﬁxﬂ&diﬁ& tHridE R CI30 . o I M&l&x Yof Y€1 Bt cediéd) ‘
N- met hyl nor phol i mheamd sﬁbs&nq@&%ﬂsohged\wlq’mnmfmﬁﬂmmbmme,p@mm dnﬂa:ﬂwb aci d.

However, the cougma wudg rprodeserndt cpornisalifationsfrom aqiene Evitherddisie plot 10
after 3 minutes "6 m nutes. _ 10 Yiel d:
4.4 parts lyg wei Mplting ,Q@,nﬂa.o@t 3300, 1765, 1725, 1670, 1600, 1500- 152020
1260, 1165, 1130 Nuzadl )H 5[7erN ]1% 3S- lgﬁt | sul phonyl - imdazolidin -
2 - on-1-yl henyl i '
2.0 y) ";‘&a@ag 2RGY iyind s £ S b B, Phenyl acet i ¢
Sufficient concentrated sodi um hydr oxigemgi®ohti on just to dissolve the acid
was added t25 a suﬁsqlmnsl]) oa- O3 Jemy&ﬂqbany&sumqazdﬂmght- o 1 - yl) - carbonylamino}- 25
p-chl oro-[ err] - am nbprésyrillisetic acid in 110 parts by vol une of 50%
(vol ume/ vol une) aqueous di oxane. D ute hadr ochl of i §320 acid was then
added with stirring until a pél-g@g- 15-08-MOCHR S 13.0 parts by 20
wei ght. of 3:ethyl suI phonyl -i m daonJdl n- fj - C r%ny.l chl ori de were then
added in _
* A solution of 8.6 parts by weight of D-bxs-trxmethylsdyl-auanunophenyla\.euc ac:d )
in dichloromethane was cooled to 0°C, a solution of 7.0 parts by weight of 3-ethyl-
30 sulphonyl-imidazolidin-2-one-1-carbonyl chioride in 15 parts by volume of dichloro- 30
, methane was then added dropwise with further cooling, and the mixture was subse-
. quently left to.stand overnight at 0°C, A solution of 5.0 parts by weight of tetramethyl-
chioroformamidinium chloride in 15 parts by volume of dichloromethane was then
added and the mixture was left to stand for 1 hour at 0°C. This regction mixture was
35 then introduced dropwise into a suspension, cooled to 0°C and adjusted to pH 2.5 with 35
s dilute hydrochloric acid, of 8.2 parts by weight of 6-aminopenicillanic acid in 85 parts

by volume of 809, (volume/volume) aqueous tetrahydrofuran and at the same time
the pH was kept at 2.5 by appropriate addition of dxlute NaOH. The mixture was then
C stirred for a further hour at 0°C and during stirring the pH was kept at 2.5 by further
40 “addition of dilute sodium hydroxide solution where necessary. The pH was now ad- .40
' justed to 7.0, the volatile organic solvents were removed in vacuo and the sodium salt
of the pemc:llm was isolated in the manner described in the preceding example

* Yield: 8.0 parts by welght
. B-Lactam content:. 58%.



portions at about [err] and the pH of the m xture was maintained at 7.5-8.0
by neans of dilute sodium hydroxide solution. Thereafter the m xture was
stirred further for as |long as an_occasi onal tion of sodium hydro
solution was still necessary to nain- 25 tain the pH'of 7.5-8.0. The
bul k of:_t he di oxane was then renoved in vacuo at pH 6.5, 25 about 200
parts (b ol ume of water were added, the m xture was ext ract ed once with
ether ™=2pgH 9.0 (the et her extract bei ng di scarded) and,covered with fresh
et her ,2dand the pH was brought to (38280 h stirring. The organic pi#dse was
t hen separ ated of f, washed, driedixangk ¢nnpl etely evapor at ed in vacuo The :
resi due was densmd[(/iedethyh fulphorD- imidazoligit R | omcet ¥) eqarbomdmdmi t pr th

‘anount . of benze¥sobsnrareiciling] eum et her was added 30 until.there is :
turbidity which (only just) digappears agaln and the m xture was left to

crystallise. Yield: 4.9%??05 b W&) : "point= [err] 35 .
5

NVR-signals at [err]=2.6 (4H), 4.6 ( (Aﬂ’a 6.3-6.7 (2H) and8488
ppm 35 IR-bands at 3300, 1720 0, 15‘299& 1350 and 1160 [erg
(Nujol). Exanple 14. If, in the rranné‘r described in Exanple-1A 0.02 nmol |
of : . 405 D This enicllin wa{s(paoducemda;chsddluphﬁmpie 1 fofi43qand bybelghe 2 - oHn - 1--
yl) - carbo Iod(ﬁ ﬂeﬂlyl éFulphonﬂ -didazotidii %gm@cetrml)a@ﬂ!ﬂmybmﬂq epr] - [(3 -

met hyl sul ph tg gk weight y, i no] S 4.
met hyl phenyl eVYPparts wx& mcrnemlh?govﬁgeandspﬁ %ﬁ

: -ddo{ﬂ dazolidin -~
2 - on0- 1 aﬁgt|3)mmutd§ﬂﬁtbﬁ&)6|nﬁﬂlt@.0] -4- n| t rophenyl acetito acid,
45 D - [err%{ - et hyl sul phonyl - |mdazoI|d|n- 2-_on- 1-yl) -
car bonyl ani R"f"nds%: 3 ?q%’g%nxé@c‘féobcxﬁs_s'szo ol F] 1m0 L |
net hyl sul pheg 3 ony am no] - thienyl
(2) - acetlc aC|d : : 1,392, 850
25 DL - [eml{3~ t[;i(lﬁlphombiwaml}ﬂlph@nw --1 -y d@zbmlﬁl@m] p2 chloggn - 1 - yI)
car bon‘?l am noj Ph"ﬂ ché’th sul phonyl - phenyl acetic acid, D - a - [(f:.’S
et hyl sul phonyl - imdazolidin - 1 - yl) -carbonylam no] - 4-
chl orophenyl acetic acid, 5 cz“f"s"aw'qf"e“' o [(3 - et hyl sul phonyl -
I mdazolidin=- 2 - on - 1- yl) carbon m noj - _ :
met hyl - phenyl acetic acid, D - . [err] - (&8 - et hyI suI phonyl - imdazolidin’-

2-on-1-yl) - carbonyl am no] - 4- nitrophenyl acetlc aC|d D- [err] -
[(3 - ethyl suI 1I lecepmt@a%é!hmd? idepsolutior just dlssxrf giesnyl amno] - 4-
cetxcacx ’ :

10 ﬁf % f of p-chloro-a-anunopD enylacet’c act
10 D gplerr ﬂcxd Wi en ad@ M e) aqaeé’%sf@?vb r%ﬂclfeg 513%‘1&&025' 1- Y£()
car bonyl am weight -of Beﬂiyl]sdptbﬁw-ﬁiﬁydzohdu(-ﬂ ne-lmmyi chlotidé dere Ben added in| -

et hyl sul pho Ozlltsea: Q?P‘Gﬁﬁf“:%gu:%ﬁgﬁm t}’,’?&ﬁ"ﬁiﬁl@% PEM no] - :4- 1_5- y

rret hyl sul ph esoluuonwas till necessary to main- -
-[ers] - [( masﬁroy 5=8.0 tHeA removed in at plg 85 pony| ggri.no] -
4 - chloro- axphemplmﬂeby ohaeiofl wakr we the rhikiBre-wag exedigréd oncd withdazol i din - 2
- on - 1 ykther.at @gr%ﬁq @gr ct beipg nd covered with fresh ether, and '
e pH was brought to th surrmg ic phase was then separated off, '
washed, dried and completely evaporated in vacuo The residue was dissolved in hot
- 30 ethyl acetate; thereafter the same amount of benzene and petroleum ether was added . 30

until there is turbidity which (only just) dxsappears again, and the mixture was left to
crystallise.

Yield: 4.9 pam by weight. . _
Melting point=: 168°C - ' o
35 NMR-signals at 7=2.6 (4H), 4. 6 (1H), 6.1 (4H), 6.3—6.7 (2H) and 8.4—38. 8 ppm 35

(3H). D
IR-bands at 3300, 1720, 1650, 1540, 1350 and 1160 coo™ (Nu)ol) : o : Sy

: ' Example 14. S S
) -, If, in the manner described in Example 1A, 0.02 mol of: . .
40 D -« - [(3 - methylsulphonyl - imidazolidin - 2 -on -~ 1 - yl) - carbonylammo] 4— 49

* chlorophenylacetic acid,
D-g- [(3 - methylsulphonyl ~ mdamhdm 2- on 1- yl) cmbonylarmno] 4-
. methylphenylacetic acid,
= ‘D - e~ [(3 - methylsulphonyl - imidazolidin - 2- on-1- yl) carbonylanuno] - 4-.
45 nitrophenylacetic acid, 45
. -a- [(3- methylslﬂphonyl imidazolidin - 2 - on 1-yl) - carbonylarmno] 4-
- hydroxyphenylacetic acid,
D - « - [(3 - methylsulphonyl - imidazolidin - 2 - on - 1 - yi) - carbonylammo]-
thienyl - (2) - acetic acid,



phenyl acetic acid, D - [err] - [(3- acetyl - imdazolidin- 2 - on - 1 -

yl) - carbonylamno] - 4 - nitro- 20 phenyl aceti c aci d,

20 D -[err]- [(3 - acetyl - imdazaolidin -2 er—1- yl) - carbonyl ani no]
- 4—hydroxy-—phenylacetic acid, D - [err] - [(3 - acetyl - imdazol 0 -
2-on-1-yl) - carbonylamno] - 4 - thienyl- (2)-acetic acid, "
25 25 DL - [err]-[(3 - acetyl - inidazolidin- 2 - on - 1 - Y -
carbonyl am no] - 4- nethyl sul phonyl FQJ} Iacetlc acid, D-[err] - [ (325
fornyl - imsdazolidin- 2 - on -- 1 -y caruu.. T 1#mino]CIY-0r o-
phenyl acetlr?'CTdLI ernfelhylsulﬁlﬁalﬁ’l mﬁ@#ﬂ‘ﬂ °Pn‘§1a§lf é%"or‘lly ] on -1 -
yl) -.carhonylam ﬂ'q];eﬂwlsdphomt- eﬂg%&getzl_%nacu dy1) Dcarbc{nmmi]nﬂ 4(3- forrryl
- |mdazoI|d|n -D2- e -dﬁﬁ-e‘& )' mEar onyl am no |tr%0

phenyl acet i aclgj 'Bl°f° Py oot | Eiidiydlidin -1 2mi eferz fvlén gasbonglamuno] - &, 9

car bonyl am éﬁyla& lacetlc acid, 35} %1) - carbbrylamint] - 4 (3 -
a

formyl” -im dazol |151Lg-- ( ethylsulphonlrl = '1135‘“ ‘“ca%'bony no] - [err] - thienyl-
(2)- acetic, agid, D]Dmmphel{ywqtl% ?“ﬁ{ g{dmd z ofi 71l dabol adppnylaming] = 45 b -
yl) - carbo yI amiho id, su phonyl ph nyl.ace D - [err]
- [(3 - fur@ : Edr xg‘?n 1 numd@ohdnbn ? b) ;bmg'l or?gl am no] -
4- 40 - an@@h n 4mta€1éa aCJ d h D - 2L r]1 1)[_(&rbonyﬂa:nmyl- 4- (2) -

i mdazolidin - 2 D -on- [(Sr °“y o am ngjE 1 th‘éh?il phechyl acet i €5
acid, D-[efd] - hdmLm dﬁzdl-lym ﬂcarbmzﬂim' _
car bonyl am no] - & c a&ijenyl acetic aci 5 Lqr rdemyl-[(S -
furoyl - (2) - i nb q3d-|naoetyl -Amidazoligin - -°9r3 ylsca r?, r?1] no] -

hydr oxyphenyl aceti c MYWD“‘ ek a%,hamL(zs on § UL QW - catb(ﬂﬁ'}a!mmil m4cra‘261"| dingg 2

-“on - ) cRrbsmic : r]-thlenyl - agpd, DL
-[err]- [(3% furPy $%§+WMmdznm 2 W bony am no] - 4-
50 met hy [ s uptitytaceric -apﬂbe%bglﬁt [ (‘2 ao(ﬁl Ea%oh}lanum{](-a- thivwrz oyl -

i midazolidin - 2 D on--{(3-ace M o]- 4 “chloro- phepymgtﬁqtlc 25
acid, b[er r2]5-(3 DI (2 '5(%\"2 mmdiﬂolzl @hRl- yla ~carppylpmin v

yl') - car bonyl"ami no] hm Enylacetl acet i ¢ achd, la Da-- cloro- [ (3. -
benzoyl - imi dazolp dlan K3 2fotmyjn lﬂudiz"h‘i}/“? -%Bath r?'l aﬁo]mm-o] 4 - n| jro-. 55

phenyl-acetic aci d Dph sz% yh anm@azmhMyhmmzl 4omethyly vy
car bonyl am ngj c a eny cetic acid, '
1-

beml -
i m dazolidin -' 2 DQ&, nmdazblcmw &m°ﬁ0]1 =y él‘?'}’(’nyLﬁllényl |
(2) - acetic aC| d, orphenylaceuc aci - -1 - y1) - carbonylamino] - -4- hydroxy-

60 DL - a - [(3-Db %rh et £ %" T on - 1 s
car bonyl am nsi ﬁé& form {1l phapyitin~ 2ptrenyll a8kt F“éh"%”f“ﬁ“‘%s % eactyed with
0.02 nol of trarret dor mani di ni u ch}l E,f dQarbddflalin®) 224 Nindthybf
6- am nopeni ci | | ani D,Iacuzd[(i-lfemTYb’r glf p [7i%C as are” obt ai ned i n4t he -
formof their 65 _W W ) umdazohdm 2-on-1-71)- carbonylamino] - 4- 40
° a 9 . -ciil?r?l(’;le-nylacenlc_a%l)s - imidazolidin -2 -on -1 -731) - carbonylarmnO] B
D -r:efh?(%henyﬁlfmcetllc- (2?; imidazolidin - 2 - on - 1 - 1) - carbonylan’uno] - 4- -
45_ D 1::?0[(%11 enmlc_ a(czx),d imidazolidin - 2 - on.- 1 - W) - Cafb"nylaml -4 |
| D }3{:3;2?1}613}:;&0 (aZC)1 ? imidazolidin - 2 - on - 1 - yl) - carbonylamino] - ‘e

: D, thl:,n ? l[(gz) fu?-ge;llc- a(czu)l - 1m1daz:hdm - 2 -on<1- yl) - carbonylaxmno] 4- _ 5'0 ;._
Sl D - I;:eth[y(lgul pb:ggylphﬁnnmczﬁfd;a 3 -on - 1- y1) - carbonylamino] - 4 - chloro-
D:- gl:e?(laacenc ggxlgoyl umdazohdm 2-on-1- yl) carbonylamino] - 4 . methyl-
; | 55 | D - pahfnﬁa;’ceuge::gl - imidazolidin - 2-on-1-7¥1) - carbonylammo] - 4 - nitro-
| pheriyzlgcetm;ll imidazolidin -2 -on-1- yi) - carbonylammo] - 4 - hydroxy-

cid, _ dhieayl-
D- ﬂhfn [y(lgcet:fe:zoyl umdazolidm 2-on- 1 yl) - carbonylamino] - .« - thieny. 0

: )
® DL(zuZ atc(esnc acu;oycir imidazolidin - 2 -on - 1 - y1) - carbonylamino] - 4 - methy!

id
.18 reactgi}mvrv?tlh g t(;t;.n;rrl:}‘l:e;;ctcijlti'lamt:thylchloroformam1d1mum chlonde and 0.022 mol of

' 6-aminopenicillanic acid, the following pemcﬂhns are obtained in the form of their
65  sadium salts:

55

- 65



26 1, 392, 850

26 D - [err] -[(3 - nethyl sul phonyl - inidazolidin - 2 - on - 1- yl)
_Carbony| am no] - 4- chloro - hpn7y| ]’\F\I"Iif"LLLLI’], D_- Ler rJ - L(3 -
met hyl sul phonyi - imdazolidin- 2 - on- 1-yl) - car bonyl am no] - 4-
met hyl—=benzyl penicillin, 5 D- [err] - [(3 - nethyl sul phonyl -
i mdazsdgein - 2 - on - 1 - yl) - carbonylamno] -.4- S nitro - .
benzylzgem cillin, D- [err] - [(3!1,392%'[ hyFsuI phonyl - im dazol i di 9 2 - on
- 1- ~yHr—=Tartonytanmr o — mu;\ —benzyt-pertett+n Lg £] - [(3
- et hyl suthngay(3 Gt %fgg dpifazoligin 1 2,590 = 17°91) Wﬁb‘”ﬂh@é{]"boﬁylam J] '
-[err]- 10p.y. (3. me clf unﬁd%%ohamErQUM' RQ'}lC'Jal-bbﬂ}iamm] 4- - \
10 D, L - [err]ned:ylE(:eBzylpemﬁnxh,yl sul phonyl - |mdazoI| in - on - 1 - yI)

- carbohyl am&o;l;o[ﬂ}-};gb\t appl| -pipéisiazpfidin - Bew&yllpe'ﬁlcqathmmmm] -4q - [(53 -
et hyl sul ph 3 NG n, )onyl gmino] - 4- -
chloro - bg)zlwdé,é;u (oh E%E[IS m‘ﬁz"hd’% t é’!aw gul phonyl

i nidazol i diM-e-2(3- mahylsulbhenyly-l ﬁmdazoﬁdin bany&ham ryt)] eaxéenylaxmno] -a- 15 M‘F hyI -
benzyPpeni % | thiewl- n]ég'il 1011111{ - et hyI sul phonyl i m daz?l idint® 2.- on
- 1. yl) f %ﬁ lm P pefeyrp | cPRORRIl  [err] - [(3 -
et hyl sul phcmy -[( lidinQMp = onl- 1 - yi)) carbbrfalr@by L 4 no]. - 4 20

3
shydr oxy- - benchiorq-chanzglpénicillin, : i
20 D13 [erM- @ -[I(B- cthly .hrm@mﬁﬁm 4nwuakowi)d|carbonylzmmobn4- 1-181) -

car bonyl amgiof {(9 -;,‘4 _m(l%ohdmneg hyl _piang,,lsl | Ly 9"5‘“@‘““]” 4] err] - [(3 |

et hyl suI phonyagitre - ﬁe]-ﬁ IP')L':J”{. n am no] - 4-:
met hyl sul plﬂ)ﬂ - [(3 be!hyl phenyl cuﬂldamh;imz& on-1- Er]) [ombm]ylam{néB 4- acet%/I -
i m d&Zol i di ydzexy -

~benzyl pem AT EplE Hope m?ﬁiiﬁh iy Yo ot S 1 2

~_carbony!| ampgo} = 85 eciaald menacrthlm )2 cafbiiylafuinof ¢ & acetyl -
imdazolidin mtﬂrl&ﬂplmyl'bmyl igillin, car bonyI am no] . 4- nitro- 30 .
benz?ﬁpem a-]gurr{(s alclzletyl-xmdazohdm 2 -on -1 -yl) - carbonylamino] - 4 - chloro- . = 25 .
: ici .
30 D - [ergd g {5 ace’z‘%ceﬁnydammm mzd%oh' Sp- caﬂ?mamo] 4 meiy) -
-car bonyl am N0Yenzy! dr oxy- benzyl penicilin, Dy err] [(3 - acetyl

w1 ma.dazol | @ ne - [P3--aceyl --imidazolidlih - 2 Cm-bbnwl)a-marhﬂwlan[!@ﬂ r-]4 = nitphj enyI (2)
rre’ih@? sle)nl ﬂ Izzzigﬁgﬁé“"’m unjdaz%uljn ]zerr]|1 [YDQB““";@EEL’]‘ hony’?ﬁl&wm idh - 2 -on

benzyl peni Did&i P¢3 -Dcetyl[.eirxﬁd]azohd;{xéa--mf-ar-rmj earhonyldmmjl—rum ﬂuenyl-z -on - 1--
yI) -_car bo 42aﬁm#bi]lpmmlﬂub ch ro- benzylpenicillin, - [(3 -
~formi i‘ﬁ’mﬁ ylp Jr‘f? 1 onyfy ) -cy @F@‘P%i’m% _ thyI- 40

benzyl pen' ® J o madagelidin - 2 - on - 1 gl - carbonylanuno] -4 chloro-
.40 D - [err] 1e:nuiyorrryl - |mdazoI|d|n- -

car bg@yl anPnog - I(M—Wt%“*‘%@ﬁzﬂp@mbr YIDrﬁaTb"I!!thl]“ér'r‘] me‘%g(l's - forrryl - ..
i mdazol i d (3 -myl jlmxda%h&m ano';qun-yh?rrkﬂ&]nylmlﬂo] qu ];]{,g.xy- .

benzyl peni Ci I]f penicillin, |
D -« - [(3 - formyl - imidazolidin -2 -on - 1 - yl) carbonylamino} - 4- hydroxy- '
" benzylpenicillin, - :
.45 D - - [(3 - formyl - imidazolidin - 2 on 1-yl)- carbonylammo] - « - thienyl- 45
' (2) - methylpenicillin, '
D,L - « - [(3 - formyl - imidazolidin - 2 -on -1 - yl) carbonylaxmno] "4 - methyl-
sulphonyl benzylpemcﬂm, :
D - « - [(3 - furoyl(2) - imidazolidin - 2 -on- 1 - yl) carbonylammo] 4 ‘chloro- : _
0 benzylpenicillin, 50
D -« - [(3 - furoyl(2) - imidazolidin - 2 - on - - 1-yl)- carbonylamino] - 4 - methyl- o
. benzylpenicillin, . S
D -« - [(3 - furoyl(2) - umdazohdm 2-on-1-y1)- carbonylammo] 4 - nitro- T S
S benzylpenicillin, _
5 = D-ea- [(3 furoyl(z) imidazolidin - 2 -on - 1 - ) - carbonylammo] 4- hydroxy- 55 .
. icillin, :
D-a- [(??enﬁmoyl(Z) imidazolidin - 2-on-1-yl)- - carbonylamino] - e - ﬂnenyl-
(2) - methylpenicillin,
DL -o [(3 - furoyl(2) - imidazolidin - 2 - on - 1 yl) - carbonylamino] - 4-

60 methylsulphonyl - benzylpenicillin, 60 :
D <w- [(3 - benzoyl - imidazolidin - 2 -on - 1 - yl) - carbonylammo] . 4 - chloro- :
bmzylpemcﬂlm,

ﬁ -~ a - [(3 - benzoyl - imidazolidin - 2-on - 1 - yl) carbonylannno] .4 - methyl-
.- benzylpenicillin, - S



45 -[err]- [(3 - fornyl - imdazolidin- 2 - on - 1- yl) -

carbonylam nol] - [err] -thienyl- 45 (2) - rrethyl penicillin, DL -

[err |—3 Rty H-tazot-ei-h 2——of——+——yl| ) - carbonylam no] -4
I

- met hyl - sul phonyl - benzylpenicillin, ‘D:-: Leﬁﬁ] -[(3 - furoyl (2) - ,p
imdazolidin - 2 - on - 1 - yl) - carbonylamno] -4 chloro- 50 ZL
benzyl penicillin,: : : o RS
50 D - [err]27 [(3. - furoyl(2) - i mdazgopgson - 2 - on - 1 -yl). 27

i dazol din é--u”?@”“mfeﬂ‘%%? L W~ Sl 3 W
benzyl peni oH 1 i n, D55 [(3 - ipftlazo}idin - ¢ 3 on - iuyl@ylu(rmnylannmh-dampvr n- 2 -

?n[i31_-fur®l(2aﬁb@lﬂ5¥_(§g§§ B dazg%droxyo-n 155371)5%%& el "V:.g{ﬁn#o]‘_[g{f]
W

thienyt- (2) - meph Dmnﬁzckldm& onl-(12 yl)-fddﬂﬁd&laﬁﬁiv] 4L Heg@zol i din -

ﬁ - oln -1 :’*Hyl) - Galp ybeazgipeaitillin. 4- 60 nmet hyl sul phog%l D-

enzy penlcl in, a -
[(3 - benzo(i/ im g chi B f‘§‘|) - carbonylamno] - 4 -

chl or o- beng I penpc %ﬁ%ﬁ 'ﬁ,ﬁmf 1002 m&;yLz og,mdg;oa,sbnﬁa A- - onl® 1
- yl) - carbonyl ani rphénylacede mtm,h | - benzyl peni CI I'1in,

1, 392, 850 D -(ﬁl-ygg - aan;gocarbonyl - ‘imidazolidin - 2 - on 9% [yl). Fzg‘aqnylammT](- 3- .
benzoyl - dazoj Y o] itro-
benzyl peni c[% l'in, D pheh[,(.gge{, ety ?‘T&mérb%g u}“dTmﬁ; cr?aézol lg Larsmémm 15

yl) - carbonyl am DG]u Hs-xhyﬂpﬁmymrbh@nzmﬁqamﬁdml-lzl-lom 15yl) - carbonﬁammcﬂerr] -

Egi?)e;]ylbenzgyl 2; IE@&E@&?‘%& gfg’ ‘T‘é?’%" din S ?rbonybg{?znolmyl[_err] -

i m dazol i di n - 2 pQn (3l plpeM 1= y€ a&hﬁﬁmm&&hmr £ on L iyl msaﬁblphonyp

benzyl penicillin. Emm?o hidylacetiO acid, , as described in Exanple 1A,

0. 02 nol of ;h - 13- phenylammocarbonyl mxdazohdm 2-99-b- yl)acarbc{n(lgnmo]-

met hyl ami nogar bony| “’iy yly) %%GB ¥ g;ﬁ\ no]

phenyl acetic aci dﬁ [Bhen m&ﬁb@%} nocar Eonyl b- oflmlda%)l I di npl - on -25.
yl) - carbony Ianw[cﬁ in;idaaaiﬂmmo neleyl feartbfiylamino]-phddylacedc acid, (3 -

d| net hyl am nocar bu um 131‘ 125'1 %‘wﬂﬂa@m' ¢n hﬁm‘éeﬂl onyl ani no] -

15 phenylacgdlca y -1 - 8‘&5 511?0|Id -

2-on-1-yl) - ey °£,‘£,p enyI acetrc aci f’%rr‘f% é o

pyrrotid - "1 - le-a-[(é-&ﬁlﬂ bnyl—nmdumlldinedl-dndkyi)-earb'bnﬁaMI—phdnylaceyd jcidy car.bonyl -

20 - am n [_(3 141@- l)-carbonylamnm - ylacetlc acid, ]
20 a§ % %“‘m’*@“‘ T T %7+ L
yl) - carbonyl am nag Beas b, ACT ¢ err (37

pheny! ani nocar bonpl-w- H(Brkdnbbéxylduymbonﬂ imidazolidinl- 2 -oy } }J - YI)CMIWW‘WHO] -
phenyl acetic acid,, Phenylacetic acid, -
D - @ - [(3 - methylsulphonyl - 4 - methyl - imidazolidin - 2-en -1 - yl) - carbonyl-
40 - amino] - phenylacetic acid or 40
' D -« - [(3 - methylsulphonyl -~ § - methyl - umdazohdm 2-on-1- yl) - carbonyl- :
: amino] - phenylacetic acid
is reacted with 0.02 mol of tetramethylclﬂoroformamldlmum chloride and subsequently
with 0.022 mol of 6-aminopenicillanic acid, the followmg penicillins are obtained in the
45 form of their sodium salts: 45
: - [(3 - methylaminocarbonyl - umdazohdm 2-on-1-yl)- carbonylammo]—'
benzylpemcnllm,
'D~a—[(3-anunocarbonyl-mudazohdm~2-on-l-yl -carbonylammo] -benzylpenicillin,
_ - [(3 - dimethylaminocarbonyl - imidazelidin - 2 - on - 1 - yl) - carbonylamino}-
50 benzylpemcxlhn, 50
D-w-[(3-i- propyloxycarbonyl nmdazohdm 2-on-1-yl). carbonylammo]-
benzylpenicillin, -
D-a- [(3 - pyrrolid - 1 - yl = carbonyl - imidazolidin - 2 - on - 1 - yl) carbonyl-
. _ amino] - benzylpenicillin,
5§ D -« - [(3 - piperidid - 1 - yl - carbonyl ~ imidazolidin - 2 - on - 1 - y1) - carbonyl- - 55
B amino] - benzylpenicillin, ' :
D - « - [(3 - phenylaminocarbonyl - imidazolidin - 2- on - 1 - yl) - carbonylamino]-
benzylpenicillin,
o D-a-[(3-phenoxycarbonyl—nmdazohdm—2—on l-yl)-carbonylanuno] -benzylpenicillin,
.60 . D-e-[(3-benzoyl-imidazolidin-2-on-1 -yl) ~carbonylamino ] -benzylpenicillin, 60
D-a-[ (3-furoyl(2)-imidazolidin-2-on-1-yl )-carbonylamino] -benzylpenicillin, :
D-a-{(3-butyryl-mudazohdm—2—0n-l-yl) ~carbonylaminoc]-benzylpenicillin, :
D - «'- [(2 - methylsulphonylamino - 4,5 ~ dihydro - imidazol - 1 - y1) - carbonyl-
amino] - benzylpemcxllm,



25 D- a- [(3 - phenoxycarbonyl - imdazolidin- 2 - on- 1- yl) -
car bonyl am no] - 25 phenyl acetic acid, D[err]- |

(3-benzoyl -i m dazol i di n-2-0n-1-yl) - carbonyl am no] - phenyl aceti c acid,
D[err]- [(3-fur oyl (2)-imdazolidin-2-on-1-yl )-car bonyl am no] -phenylTacetic
aci d,

e - butyryl -im dazolidi n-2-on-1-yl ) car bonyl am no] - phenyl acetic

, o [err] - [(2 - nethylsulphonylamno- 45--d4hydro-

i m dazd$ s 1s vl\ -_carbonyl - 30 aW%830 - phenyl acetic acid, D-[er]- |
(3-ethyl sul mxaqyj-cmymﬂgm,a Lidn@hAtidn-20n- Lyl bR RBb)MbeasRpendini phenyl acetic
acid, D[ermM=eif3 -(Oﬁnyl-m.ﬁd»hdmrﬁ-@alzm caxbo%ylﬂfgi glybemcnm bonﬂ;’l am noj \J
_pheny| aceti é - idi 2-on-1-y1)-carbonylanuno]-

(3 pi val oyl -1 e -nml‘,::t" y Fyeheny) b%@?F‘ﬁ‘ﬁY’n&]”‘mpHeﬁyl éft“fBT ic acgd 35
D-[err]- [(8-e -Q(M&&&Mﬁm%dazoﬁ&bpho&wl - yi) DiadRg@nkighn - 2 = on -
1 yl) - carb benzylpe@@lmﬁg(l am no]PEBhenyl acetic acid. "D - [err] - [(3 -
“cycl ohexyl o@car ?} g: thylsyipbonyl, bt lighin -2  on. - &/131) %@Pﬂonylw no] -

phenylsceti g agLds mlgﬁfjnlcg:llz Y | -
~imdazolidin _a:;n‘@:] -mauglpﬁdhﬂyl) - car bow(w o 7145 - g%"p% - L

phenylacetlc acid or 40

-[err]- [(3 t hyl sul-bho E“?"P"e thyl - |mdazoI|d|n-”2- on - 1 -
yI) - car bowjl_%fs_n%cog%l}iahrp‘x Q&’ ;1 ., is reacted with 0.02 nol of :
t et r anmet hyl ©hd-05-BrhavpRiithll-2ithiobil n@rpui@maﬂ asigpsequent |y with 0. 02gs nol of

6- am nopeni &d-[ mretyl-améthyl-biuteio}-phiehylagetia apenl CI 1lins are obt al ned in the 45
form of theiy*sH - ¥ *th‘“blmd")-?hen acetic acid, :

={imi OlIQIN- -on- - ureldo ~

.45 D - a - &Iﬁ Mlx@-o- i }aﬁéu%aadz"on"l' yl)'

. carbo 291 ani m}-(s- anydmmadn&us-m ixerdbj-ph ylacetic acid, 20

' (3 am nocar Bon 3I- mcarmnﬂ-Sme)dl- g—bz %mmeamm] benzyl penicilli n
Lol Lexod ‘5“@ iR 3. L AR din - 2 - on - 1 - yD)

car bonyl am (5-m lammocarbonyl-i— il ddic acid, ' o

50 D 25a - p(ﬂB(S-m«tmylanmoeqagohﬂ;ﬁ be- bmmdmpﬁaiymbmd lacﬂd,- 2 - on - 125 yI) -

car bonyl ami G](S- -Phgy CeH! cm pyrrolid'- 1 - yI

car bonyl - Jh-me-l ureid )*nyl o %ﬂg&% gam- no] '

benzyl peni CD[I 3'3(1so olidine-1,11 oxxde—Z—yl l)mu exiylaé:t‘::: 2dd, - carbonyl” .

i m da2®l i di D-e- 32(pymhdm-zlm-1-3l rbenyl()axr Trphenylackt a&iﬂltﬂo] * benzyl penlm I I in, D
e a-" mondemé)goumol of y ) |

- a- [(3 -Dph :’cﬁ

car bonyl am cted, with 0. Ef‘q%‘ ehiliing 2 |

(3 phenoxyc%ﬁjﬁ%}; dgiél | dlﬁn‘ A e -yl fncog?‘boniﬂ %‘%f%]o benzyl peni ci i n
D-a-(5- benzoyl-s-methyl-bmrexdo)-benzylpemcﬂlm, - 35

B _
D[err] [(3 Vs %f s mmdo IMWP%ar bonyl ani no] - benzyl penicillin

b err] [ DOV wwmsfgm%mﬁw i o]

- benzy? peni Db&-[&-hmldﬁo{' ickiy-2- }:n— -yl-mrbonyl)—thmurudo] -benzylpenicillin, 40

(3-butyryl - )zwﬂzaﬂw}g- - 1'%‘_ &%ﬂ nzyl.penl cillin, D-
[err] - [(ZD-a- ym%'_l. do) m' dazol - 1 - yl) -
car bonyl - apigi ].meth By 13 Ewdabmrendo) ylpemcﬂlm, §

1, 3924 50 D-m(S-methylannnocarbonyl- -methyi-bmrexdo) benzylpemcﬂlm, 28 D-[err ] [ 45 '
(3 et hyl sul I'ﬂz opyhid no] -benzyl penicillin,

Yb%thf-
z:;m%z"“r“..é%‘ M&ar bonyl am no]

-

Fey

N

Dlerr]- [ _
- benzg‘hpem D_g- 3L('ib' oixﬁﬁJ—i I-divxlde-z-yl-carbonyl)-urexdo] '
(3-pi ¥l o Ig 3d(&amiazodidme-21-dnxxde- j;l beln ool $Mﬂwl peni ci | I50n D, _
- -a- gmxxg B} in - - - -
£,|e;r]_ caE E)3D-a-5t in-2-on- -ylm )thloureld ! cﬂi:;m dazolidin 2 . on . L
Example 17. '_ ' . N .
', as described in Example 1A, 0.02 mol of ' _
35 D -« - {(3 - propionyl - imldazohdm -2-on-1- - yb) - carbonylammo] phenyl— 55
acetic acid, '
D-u-[(3-acctyl-4—methyl—mudazohdm—2—on—1-y1) carbonylammo]-phenylaoenc acid,
: © . D-o-[{3-acetyl-5-methyl-imidazolidin-2-on-1-yl)-carbonylamino] -phenylacetic acid,
60 D-a-{ (3-acetyl-1,3-diaza-cyclohexan-2-on-1-yl Jcarbonylamino]-phenylacetic acid, o
D-a-[ (3-n-propylsulphonyl-imidazolidin-2-on-1 -yl)-carbonylammo]-phenylacenc acid, 60

D - « - [(3.- ethylsulphonyl - 4 - methyl - mudazohdm 2-on- yl) carbonyl—
amino] - phenylacetxc acid, _



S onyl am no] - benzylpenicillin,
5D- [err] - [(3 - cyclohexyloxycarbonyl - |n1dazoI|d|n - 2-o0n-1-yl)
- car P\ A v - - : -
met hyl |n1dazoI|d|n - 2 - on 1- yI) -carbonyl- an1no] - benzylpen|C|L_
or 10- D- [err].- (3 - methylsul phonyl - 5 -nethyl - imdazolidi
--on - 1- yl) - carbonyl- 10 amno] - benzylpenicillin. Exampl e 16. .
described in anp[e 1A, -0.02 nol of 1392.8 3
: aci-d—15 9

D-[err]-(5-be# '
D-[err]-(5- @zoleS‘ma °ﬂ‘21$‘thH°Eiﬂ Pu 9‘Paéet°11c1acﬂ)d-°arb°nyl-

{
15 D ty org
D[erHarE!S gceﬁf’ﬁ 3 gﬁggkm I;&EJIIO bl'Eurel Q&Bﬂ%&n% aogle?f aC'rgmyB?‘Fe]”]

[ 3- (i m dazol i8i n- 2Dona 14 mahm}mn)d—ur,ial- diajacyslolenyn oz ebn €1a¢1)d, cafberybr r ] -

[3- (inidazolidin Prenglase ur ei ppenl yacetic acid, 20
D-[err]-(5-dimet hyﬁarg,,@,h af,lgm?s h&fP 8 ﬁ%‘}“' Fyilad: cérba‘ﬁ'h

20 D-[err]- (Bydi mephyd amnoc@fdpﬂﬁ)ﬂho t s hmkzag,dt,m m.%eudq,) - e acetic -
acid, D[err}o(5- rrett?}ﬂl@ﬂll-mwla}mc idet hyl - bi ur ei do) - phen Iacetlc acid, 10

D [err]-(5-nethyl sH pﬁlg '5' P@Wﬁ?‘!’h%ﬂrhﬁ“@ﬂ%ﬂ‘@?e?dw bh ylca@ewla@mabl

D-[err 5-nmet hyl a 5 I q%],B acetjc
D%err} ES met hgl ag mmo]nﬁ‘;g‘{m’ o &I@l?o- | urfgﬁgo% &ﬁe%yfd ce | 3 aC| d,
25 D-[err]- (ﬁfuro;ﬂ-(@) { 6--rre tpmply hmyé+ﬁie)11¢qbﬁennyidmmhnc2amd1 yl) - catb- 15

D- 5- f | |Ph?1¥ t
D%:;H E3 (:J;g%/hl(azcﬁnym @ r6|°9'01) %‘%ﬂﬁ?ﬂ‘gc elf”go b‘geﬁaf'i’acetlc

acid, D[err]-[3- D-e-| @3- n propylsulphonyl 5- methyl imidazolidin - 2 - on -'1 - yl) - carb-

(i sothiazoli&fne-1,1-%¥ lpcedaadiony| ) - t'hi our ei do] - phenyl acetic aci @p
30 Dlerr]-[ ¥ TG J |p f%?‘éﬂhﬁ‘ﬁdl"md”e%ﬂ"boﬁyl"ﬂ u’reV’do]@Whmbet iC
acid or D-a-[( 3 meﬂlylphenylsulphon 1 - imjdazolidin - Il nyl- .
D-[err]-[3- (%rrol [ dlamlﬂﬂepheiyl#&n: caponyl ) - t.hiourel do -phen);' acetl °Cacidis
reacted with uof[(%;e‘rygw hiphosy}|-gmighaotidim A2 diom - mmyt)maarbmd'hmanﬁ 0. 028
nol of 6-am nopeni g | 1. epicillins are obtained in
the form of their ?Ogbag E%ZZ) gnﬁhonﬁ I&Mz&np?m .1 - yl) - carbony. _l| . :
D-[err]-(5- benzoyl DS—&TE[ﬁerﬂmY‘liHeFdﬁﬂlylbﬁmﬂiyﬂoﬁﬁmLZl-loﬁ_LI]l, yl) - carbonylammo]- '
35 D-[err]- (¥ benz $1d,2- t hi bluredto) benzylpenl(:lllln D-[err]se
(5- acetyl - 5- et hyli% %yl"ﬁ@ﬂu -dmidpzo}idia - 2 - on - 1~ y1) - carbonylamino]-
D-[err]-(5-acetyl - ﬁnat.m(j 2ortn i O1.pi. a8l cptRhexR® D3 Y| Jaeny cw | |ggﬂm 0]- o
D-[err][3-(i dazol i chhmyl_lcemnadld,yl car bonyl) ur ei doj -benzyl peni c I in, 40
D-[err]-[3-(Fhi daz® e H32115 lami Johylh‘)thyﬂhmzmz‘é\dmo]l-beﬂ,i_ylvlpemrbﬂ 11185

40 D-[err]-(5-di mephy] Sfan . en Ricillin, |

D[er_E]erE]S ((ZII me!t hy%ﬁm@éﬁ% QR h% :f %Lﬂtl’ﬁl }é{l Fur ei 2 z%gg%}: pla [ l:i I1in

, D[err]- (néqnst hyIDs-u:ir pfﬁ@nymet&tlmmdmjbmﬂl -Ul3ei ditzheyliahaiayil- me.runc;llllym,.carb_ '
h

D-[err]-(5- yl sy 2‘3‘%’h| i.urei dg)-benzyl penicillin, 430
D-[err] - (5-methyl am ]bm°“$‘§c h "5 ﬁ‘&féﬁ"tﬁ’wll‘ﬁ%n%y?“pehlléhwwy-
45 D -a- [(3 methoxycarbonyl 5 - methyl - imidazolidin - 2 - on - 1 - y1) - carbonyl-
D-[err]- (5- hyl a Bh\fyslacawmeﬂhyl 2-t hi o- bi urei do) - benzyl peni CI I'1in,

D[err](5 furoy|(2 B%H%% ﬁqxga@f“}jb) Liedisacysichtat t 0 - 1 - y1) - carbonyl- 45
Y brogvidxidatboih Uk Eind e L hi g

D[err]-[3-(i sothl azodnylehniné—- 'maﬁ%m -2-y -capﬂgonydﬁgl Lyr g’lhdo] lBenzyl peni ci

I1in, 50 - -rg]n [(3 - 1 propyloxycarbonyl 5 - methyl - umdazohdm 2-on-1-yl)- carb-

[3(|soth|azoq|d|n5- “vlda]r py oureld(L{lr
-benzyl'penicillin, 500 ﬁsr.] r ! 1N ’{' ok cyaﬁheianw < 'b]()nW)c‘ﬁ'i”el dO]
-benzyl peniciltin &- -D- (érr Bulpt(omtr-npl |ddneﬁxy2- iditadoliyfih - Qabbomybl))tmreurel do]
- benzyl peni cid I'i n. phenylacetic acid,
. 5 D-a- [(3 methylsulphonyl 4,4 dimethyl - umdazohdm 2-on-1- yl) carb- 55
' onylamino] - phenylacetic acid, : .
D-a-[(3- methylsulphonyl 5,5 dimethyl - imidazolidin - 2 - on - 1 - yl) - carb- _
onylamino] - phenylacetic-acid, -
_ D-ea-[(3-formyl - 4,5 - dlmethyl imidazolidin - 2 - on - - 1 - y1) - carbonylamino]-
.60 phenylacetic acid, - 60
: D - - [(3 - formyl - 4,4 - dimethyl - imidazolidin - 2 - on - 1 yl) - carbonylammo]-
phenylacetic acid or
"‘D-e-[(3-formyl - 5,5 - dlmethyl umdazohdm 2-on-1-yl); catbonylammo]-
phenylacetic acid, '
65 is reacted with 0.02 mol of tetramethylchloroformamxdlmum chloride and 0. 022 molof 65




Exanple 17. If, as described in Exanple 1A, 0.02 nol of 55 D- [err]
- [(3 - proplonyl - |mdazoI|d|n - 2-on-1-yl) - carbonylam no] -

pﬂUIIyI = JJ a.L,CL‘I tc—&act d,

D-[err]-[(3-acetyl-4-net hyI _i ni dazol.i di n-2- on- 1- yl)-car bonyl ani noj - phenyl ac
etic g
D-[er A% - 5- et hyI -imdazolidin-2-on- 1 yI ) -car bonyl am no] phenyl ac
etic agl d; 1,392,850

. 30
RIS acef.;émﬂamc RN SR Y AR e o Pheny! acet

D-[err]- [(Saa-ms-qm;b hﬂMﬂMin—Z—dﬁLﬂﬁ Eﬂrﬂoﬂjlﬁn&]&&m}lpé{ﬁc)lmgarbonw am\-rd] phenyl

acetic aci dD-a E@él}a@yH- th 1 lgin-g-OEﬂ-thrwhmyl-bmylbemcdm hyl -
G g -ace! me -um 1n-.
|2 31 daZol i di E gs_a }5{%_ dl;zacsi ol _zéon_?_‘;l? oIt yamn_ lpeﬁigﬁ,’“‘?’l aceti ¢ %aci d,
-n-pro onyl-imidazolidin-2-on-1-yl ; i zyl
29 D - D-?f-a- 1 pfhsp 4 phbany 4 1;1 yl-or:.ﬂiﬂy'ﬁiw&m 2Lk daz fFe&hﬂBo -2 -.-Qn - 1- -

'yI) - car bonylamma}nmylpenltgﬂh!sn facetic acid, . D.-Terr] - (3 - ethyl sl phonyl
1, 30 g a?ac%ml(é_é? muq%;' ofpethyly- imidazolidin - 3at°'boﬂnylyﬁm°ﬁ"8?“3’1‘phe acetic
5 >

aC|d 5 D ggrmﬁag*#&cu&glhoaylon i 9y- cgi,lbgg,gcyclohexan =2
ani no

- on - 1 - vyl )amin - phenyl acetic aC|d ‘D - [err]-[(3 -
n - propyl sl?l-pzhoh I m@lsslphmﬂl-ahhcwam ~22on - pnyb) -1ca¢°ryl-) e bonyl -
am noj” - phg n fes ronyl s onyI 1,3 -

di azacycl ohex ‘;gg%‘,hﬂp { 'Lu?ylc)ll’ zl n <1 YB r%mpp -

phenyl acetiD -aci H3 - 1 propylsulphonyl 1,3 dxazacyclohexan 2 on-1-yl)- carbonyl- . 10

D - rr] [(asuno} suI i mdazgolidin - - - yl) -
" car bonyl ami 01%;}2?%‘ %“°%| g%"“d“’['eﬁf“[ CBYD “’“"EP‘B‘W! suI plﬁ‘?onyl - 4
- methyl - pm i f’&. hng-'# aaemylylummmbz myiﬁmna.}u phenyl acetic
.acid, 15 onyldrhino] [- benzyi propyl sul phonyl 5 - nethyl

-im %zol i dPn%;(t(L'loE::IZ’Yl alphony) - 5 = imi “@M’rmhoql) c4’pihenyl acet ic -
acid,”D - & = OV S Ul p |_ imiadohiaid™B3 D olidPn - 2 -
on -1- yl) D ind) Y 10; ' J|t‘)heny acetlcradeJDf- ;[anrrg?g [(3- n -
propyl sul phbnyd E(35n- pwmlhl}ﬂhonyl*rﬁrrda@:dl |ud1dazohdn2-2 o 1- ﬂ) cy¥-) - carb- 20
'*onyl no] .

;20 ' - P(:ﬁml %sjﬁglﬂlﬂ;%ﬁgﬁyrmx Pligia 3 51 g v 1) 2 ”’W‘am‘nﬂ' |

“car bonyl am poe- p( eny ﬁaﬁ,uphenympmlemdmlmuBm p yl)makhydyphenyl sul phonyl
- im dazol | d| ramino P- benzylpenicillin, - ){I - car-bonyl - phenyl acetic acid,
25 D -faey | -.cydioharylsulpipeyl o fraidsrp ’édeﬂp%oﬁe/'r ﬂ)mmnamph - on - 1

X 5
yl) .carb ¥l Ar310 i aﬁaaazsnaa,mﬂ D1~ yB —catbbtamish i €Nyl (2) -
. sul phonyl E)ﬂl rﬁaﬂg(l;sahdf;i{lﬁﬁ -4 Sll x carygonc;l am no]jl phenyl acetic

‘acid, D - aD- o[-(B3 fflrlmvlrm-mﬂhyl mmmgdm 2rmd&zaﬂ)| -gashonylagrino]-on . - 1 - yl)
in.

- car490ny| agi g ormyl 5- :g&th%ph err]?ﬁn %%mgc? P'Hyfarbmglamorrlsth |

i i dazol i di D -a 2-[(30-nform)i- 1,3yl ﬁlazacyeﬂliebﬁn-yi amhnQ] - ylphwmﬁtubp aci d D -
[err] - [(3-bf:toyl !cﬂhn13- dlazacyclohex n - 2- on ¥ : .
enzylpem - 45
D-a- [(3 methylarmnocarbonyl - 5 mcthyl - 1m1dazohdm 2-on- 1 - yl)-
carbonylamino] - benzylpenicillin, - .
D - & - [(3 - methylaminocarbonyl - 1,3 - diazacyclohexan -2 -on - 1 - yl) carbonyl—- .
. amino] - benzylpenicillin,
50 D -« - [(3 - i - propyloxycarbonyl - 4 - methyl - nmdazohdm 2 on-1- y)- 50
carbonylamino] - benzylpenicillin, o _
D - a- [(3 -i- propyloxycarbonyl - § - methyi nmdazohdm 2-on-1-yl)- . B
carbonylanuno] - benzylpenicillin, o
D -wa- [(3 - 1 - propyloxycarbonyl - 1,3 dJazacyclohexan 2- on-1-yl)- -carbonyl- .
55 amino] - benzZylpenicillin, 5 e
D -« - [(3 -~ methylsulphony] - 45 dnnethyl 1m1dazohd1n 2-on-1-yl)- carb- | - .
. onylamino] - benzylpenicillin, .
D - « - [(3 ~ methylsulphony! - 4,4 - dimethy! - umdazohdm 2-on-1-yl)- carb-
onylamino] - benzylpenicillin, o
60 D - o - [(3 - methylsulphonyl - 5,5 - dimethyl - mdazolxdm 2-on-1-l)- carb- 60
-onylamino] - benzylpenicillin, A
D -« - [(3 - formyl - 4,5 - dimethyl - umdazohdm 2- on 1- yl) carbonylammo]-
. benzylpenicillin, .
D - a - [(3-formyl - 4,4 - d1methyl mudazohdm 2 -on- 1 yl) carbonylammo]- ' »
benzylpenicillin or _ _ - 65

65



35 D-[err]- (3 - nethylam nocarbonyl - 4 - methyl - imdazolidin - 2
on - 1- yl) - carb- 35 onylamno] - phenylacetic acid, D-[err]- [(3 -

met ' Z on - 1 - yl) - carb-
onyl am no] - phenylacetic acid, D- a -- [(3 = mst hyl am nocar bonyl

di azacycl ohexan - 2 - on -1 - yI) - carb 40 onyl am no]@
phenyl aceti c aci d, . 40 D -
a - [(3 - sethoxycarbonyl - 4 - ‘et hy 1,392,850 dazolidin - 2 - on -1 - 3M) -

car bonyl - amTo Pien eI T2 DRxuep! bonylT - 5
- methyl .- ini djé)zo? s )ﬁ‘iﬁ‘?‘ ts,s ?il Bf{w’h ca%b(c))nn lam noJ pﬁenyl acetic
aci-d, 45\*’ . D- a-{(s[ g&m?xym&daﬂxmmemwmdmmm 2 m-alzﬂd}/cmbh@kan -2 -
on - yl) - car |- benzy:pEBicisim nq| henyl] acet i aC| (3

pr opyl oxyc rbon& - ’b""Yl' d%fz ‘H‘?/dﬁz P§'2 ‘- P yi)D q’f"}ﬁ car‘Jb
onyl am no] - pheﬁytmqéstﬁm é’m 1-19 -dm[z{cﬁddhmpuzowmxww&aﬂﬂm- -9 -

i<

met hyl - j-m dazol i ghimo]~ ba:zylpeoimnm --yl) - carb- 50 onyl am no] -
phenyl acefi C aci d, ' m 50 D -
[err]-[(3yg r cay bt iaaas E¥AM = yif- e - Jo-
yI) - carbe onylﬁgm,gd% i%he ‘E&%“‘““ _ i‘i&,{: [%%O?[?'gn- 7. hyl sul p%%nyl
- 4,5 - dlrrethyl |mdazoI|d|n- 2- on - - carb- onylamno] -
phenyl acetic acid, 55 . {2({,’ rret hyI sul phonyl - 4,4 -

di methyl. - i mi dazolidin - 2 Tha80)- mNH. - 55 onyl am no] -
phenyl acetic acid, D -[err]- [(3 thy ul 5,5 - dinethyl -
imdazolidin- 2 - on- 1- yl) - carb ny!| arrb@m - phenylacetic acid, D -
[err]-[(3 - fornmyl - 4,5 - dlrrethyl - |msdazolld|n- 2- on - 1 - yl) -
car bonyl am no] 60 phenyl acetic acid, _

60 D- a - [(3 - f'ﬁhxs’rpdmcﬂhnémdpmdtdmm bedmanmkzlzm freln moparﬁ-bymght 1 -

carbonyl a no] °pr? ~ i @ ~fy ponylaming]-. thyI
- ini dazolq}’dl n zlé‘.n}i#%’(‘;%a B mﬁ’%ﬁ, i%‘@fmhyl RPPHUEERR aci gE
is reacted wit hd% 82 nol ty arret oro or mam di nium chl ori de and

0. 022 nol of 6%ied: SV, 1, 392, 850

- 30 6- am dl _|1|l e obt ai ned
in the fompm of n'é?fi %Zg%ﬂ:@g%&lﬁ M?gﬁ 5 g&%\%qlidl 0

2-on-1-yl)- carbgmolmr(
D-[err]-[(3- acetyl 4rreth|-|mdazoll i n-2-on- 1-
onyl imidazolidin -2 -on -1 - yi) - carbonylammo]- B

carbonyl am no] - gn;@;e‘[ﬁ fceué : '
D-[err]-{(3- acetyl 'H’yfnylam dm%l i din-2-on-1- yI) car bonyl am no] - benzyl pe
nicillin, : 5 DJerr]-

[ (3- acetyl 1, 3-di azacycl ohexan- 2- on- 1iyl ) - eahHbonyl ami no] -benzyl penicillin,

D[err]- CHg30,~ N~CONH~CH-CoOM _

[ (3-n- propyl sul phonyl -i m dazol i di n- 2-on- 1-§[}) - car bonyl am no] - benzyl peni ci | |
in, D- [err] - [(3 - ethyl sul phonyl - 4 - thyl - imdazolidin - 2 - on
1 - yl) .- carbonyl- amno] - benzylpenicillin, 10 .D- a- [(3 -

et hyl sul pfzsnyl - 5msr&5&yﬁc acidi b PRdRld AidBcribed in Bimple IB. 1o 11, 3GaRboNylas |
10 ami no] - benzyl t off [-chlorpcaibonyl- -meuh}'laxlph@r(mendaamh-yl-osuhtmﬁmmphm byl,3 -.
di azacycl ohexan wright of %“‘4'(11‘““}"91?")‘5' »-glggrebonyl - amino] - benzyl penicillin,

Yield: 429,

o IR-bands at 3700--2200 3300 1740—-1660 1540—-—1500 1255 and 970 cm (in g
-30 Nujol). - 30
(Igll\_gt-sngmls at =13 (1H), 2.7 (4H), 4.7 (1H), 6.2 (4H), 6.6 (3H) and 7.7 ppm

~ - Example 19. '
. _A. Sodium D,L - -a-[(3 - methoxycarbonyl ltmdazohdm 2-on-1-yl)- carb-
35 .t onylammo] 4. chloro benzylpemcxllm 35

(R:3)
CHSCOOL ~CONM~ CH—&NHII
@ %C“a
&

- This pemc:llm was produced as described in Example 1A from 9 parts by wezght
of D,L - & -.[(3 - methoxycarbonyl - imidazolidin - 2 -on - 1 - y1) - carbonylammo]-



D- [err] - [(3 - nethylsul phonyl - 1,3 - diazacyclohexan - 2 - on - 1 -

yl) - carbonyl- 15 am no] - benzyl penicillin,

15 D- [err] - [ (3 - n_-—_propylsulphonyl - 1,3 - di azacyc| ohexan - 2 - _on..
-1 - yl) - carbonyl am no] - benzyl penicillin, D- [err] - [(3 - i -
propyl s@gnyl - 1,3 - diazacycl ohexan - 2- on -1 - yl) - carbonyl -

am noJ. Zyl peni CI I1in, 20 -[err]- (3 - 1, - propyl sul phonyl -

i mi dazol idif¥- 2 - on - 1-yl) - carbong’l am noj - * 20 benzylpenicillin, D
- [err] 32[(’{- i -—propyl sul phonyl O pethyl - jnidazolidin - 232 on -
- yl) - car bt- cmmpl-ghmﬂahnc-acihﬁmsy;baneay wéight bntetrﬁmthy{cmrbf]onmmicﬁxﬁm Poe .
pr opyl sul phony#ﬂOUdeﬁndﬁfrmWWﬂ mmmnmﬂnmcac@ -on - —yl) - caNed 25
onyl ami no] n|C|II|n h _

25 D - a - [( Eac@m Coﬂg@pydss/ul phonyl- - 4 - net hyl - imdazolidin - 2 - on -
1- yl) 3 car H-R-lmlx;c;slaamomdpsog 1176,1293, p130] 1670, 11605, 1520, 1320 and [246Bcn—(in - 5 .
propyl sul phonyfiuel)s - - caLb-

onyl ani no] - %}4 gii,;f:kﬁiﬁznggﬁg%ﬁ 6%5—-365 %ﬁ)\ssu 6?%%?1%6%%0@

i m dazol i din- -on - - carbonylamno]- =~ - 30 benzyl penl I [ n, D

- a % R hyzl -pf(énydushpkyhbmyl imidagolidinz-ad + dn Al1- yP) - cagbonyl- | - yI )
car bonyl1 am noj a’i‘nhl; E?z}&f%ﬂa@;qw A th’ aCB I E qufohe%yl sul phoni@ -
i m dazolidin. %vexgh I-chlorocar ;1 ﬁh 182 §e and 10.2 parts by oo

benzyl peni ci | |wh1@htofDL—«-(4—chlorophenyl?-glycmc o . :
35 D- a - 3-th|enl(2) suphonyl-|mdazoI|d|n-2-on-1-yI)-

carbonyl mno 7% .p II| [ - fornyl - 4 - methyl -

i m dazol ?dl n ]%ﬁ%edlz E% Hﬁlo) b ggr Eﬁbﬁ %}i nol- benzylpenicillin, %o
D-[err]- [(3 1Rbandsyti3760-2250, BESL/BY IsOandumdamdn1 (in Nujold - on - 1 - yI) -
car bonyl am no]NMR-mgnah@t beh@;(lﬁﬁbﬁlso(i‘*HD,lw (15),q1§r(r4}19 afd @20 ppO(3ER)| - 1,3 -

di azacycl ohexq.p E% omcarbon J?:tgéﬁm%,)fcarbonﬂ mm/okﬁgogé)] benzyl penicillin, D -
ar

[err]- [(3 - B not - imdazolidin - 2 - on - 1

48 car bonyl ami'no] - fenzyl penicillin, - o
45 D- a-- [(3 - nethylam nocar boftydco-« Goarrethyl - inmidazolidin - 22 on -
1 - yl)- carbonyl am no] - benzyl peni ci [err]- [(3 -

met hyl am nocar bo
am no] - benzy®

is carbdmi@ acid cthleritia: slpmldumans da@lbedom Exarfiple 6¥If1)mn-8 car bonyl -

by weightiof N-gghoxycarbonyl 73parts by .w b | -
RN - R e e e

benzyl peni ci | - [err] - [(3 - i - propyloxycarbonyl - 5 - met hyl -

i m dazol2bdi n Yxem - 1- yI ) - carbonyl am no]. - benzyl penicilltin, D»s[err]
I1(3 - i - i agyclohexan - 2 - on - 1-y|) -

car.bonyl- 55 Fomdatg % (i]i bgﬁ 3;%. II|n : ' .

55 D -[err]- [R-Bandssasivy 1737195008y aé5 - di net hyI -imdazolidin-- 2 - on

-1 - yBR® -caWRﬂwlsammb]—ﬂbﬁﬁzayﬁﬁémﬂﬁ)l n, D- [err} - [(3 - 30

et hyl sul phon t b _|mdazoI|d|n- 2-on-1-yl) - carb-

onyl am no] - ?enyyméfoﬁcargﬂgpm%d D-[err]- [(3 - methylsul phonyl -

55 - dinethyl - imdazolidin - 2 - on j’\% yl) - carb- 60 onylam no] -

benzylpenicillin : CH30C0-N. NH _ A

14.9 parts by weight of N—chlorocarbonyl-umdazohd-z-one were introduced into
. 70 parts by volume of ice-cold methanol and the mixture was stirred for 1 hour at reom . -
35 temperature and subsequently for 1 -hour at 40—50°C. After stnppmg off the excess 35
methanol, the product was recrystalhsed from acetoe. :

Yield: 55%
Melting' point=185°C | o _
.- .. Calculated: C 416 H 55 N 194 % . > : ' S _
40 Found: C418 H48 N 192 % - > 40

IR-bands at 3320, 1745 and 1670 cmr™, _ . .
Example 20.

' A - Sodium D,L ~a-[(3- méthoxycarbonyl 1m1dazohdm 2-on-1-yl)- carb-
~onylamino] - a - thienyl(2) - methylpenicillin:

. 45

CHSOCOU CONU-CH CONH‘O;\:sfq::Hz .. )



- car bonyl am no] - benzyl penicifllin, 6‘5 D- [err] - [(3 for nyl

di met hyl - inB3lazoli di n-2- on - yI19392,85@ar bonyl ani no] -

benzyl peni ci | Lin or " This penicillin was producedasdacnbed in Example 1A from 8.5 parts by weight

65 . 31 of DL-a-[(3- methoxycarbonyl imidazolidin, -30-2n830 y1) - carbonylamino]-

31 D- [err] - [(3 s "’%@5‘3’ deetic. &i di pase | weight 1of eraamethyighjqroformamidigiym. ¢
yl) ¥icarbonyl anin ?fPB%‘ﬁleFF‘FtF 6- igi mcm (3 - nethoxycarbonyl -
4 - nmethyl -‘ism dazgha.difgy 2 - on - 1- yl) - carbonyl am no] - 5
benzyl penicill Ln TB-Lactam cofdent: a67%, [ %3 - et hoxycar bonyl - - ethyl -

i m dazol i di n¢Z rgnbandslat -3310,)1723, 1% A73M 1670516185 H3P: BZ%MWMCKM in

and D - a - ['(3 - » djaza, 1 -
yl) - car bonyi& am 9@ 34@9%%3%#% F gxﬁé Ep%g%ﬁgs (lﬁ)’ 6%](7%3d| umio
DL - [err] - [(3 - zcdud product sflll congained 23%,-of PLL)-

a;;b;méﬁczzy'aimdz gé@ “@?%%wa&mwm ?%

- [(3 - nethyl sul phonyl - |mdazoI|d|n - 2-o0on-1-yl) - carbonylam noI
15 4 - réthyl B. phenyl &etmehosytiony3. iBidgatidis - Hyonyeli ght- carbonylamino]- 15
tetranet hyl chl or of or mEnfEH{2Imacetis a¢igh or i de and 5 0 parts by wei ght of

6- amihopenicillanic acid. Yield: 57%[err Lac ym content: 83% | R-bands- at
3320, 71765, 1727, 1674, 1605, 1515, 'G5 &xx{err] (in Nujol) 20
gnals at r=2.65 (2H), 2.83 (2H), 4. -_4. 3H), 5.8 (1H), 615(4H),
20- (3H), 7.7(3H) and83 8.6 ppm (6 B. DL - [err] - (3-

“sul phonyl - i mi dpg ORGP bl acd e Paiced v a SRRV A U ol
methyl - phenyl acet by weightChr eziyl.smemmmbm LGSR ahd 73 Gafl BAS
prodyted as d¥scri bﬁdgbtﬂfIEI(.aﬂpiluwl(ZBgﬁmﬁer om 11. 3 parts 25 by weight of

D- [err] - [(3 - fornyl - 4,5-' dimethyl - imdazolidin - 2- on - 1 gg )

1- cht-gr ocar bonyl - th Iphonyl -im dazolid-2-one and 9.1 parts by wei ght
of D/L-[err]-4- (rret b)ﬁ@' %E k) gé | g9 4220 | R-bands at 3700- 2200,
3300, 1740- 1660 1514&:1&,500 clgab mqg gi f egrgo ('/n 30 Nuj ol )

30 NVR-si gnal r IR-Bangs (tBFQO—ZQOOZ 77517 mISI)cm—B(IG and
7.7 ppm(3H). arrpg?ﬁ a2t 8‘819Lﬂ4m5—f éﬁm?zf (5, 6&@ gg’o%
i m dazolidin - -1 - yl') - carb- 3Bample 21 Onyl ami no] - 4 - chloro

- benzyl peni cillin: Sodium D -e- [(3 ethylsulphonyl imidazolidin - 2 - on - B5yl§e£ai'ﬂon§lhi®-

penicillin was produce*unzx f Dok i n Exarrpl e lﬁmrggﬂdg rt;i) | ght 2
- - - W o nypryl-it I?E)on

of DL a -. PQ?’ #aqéycal were disso, WmfglOpambyv tetrahydro

car bonyl am no] - solutxon was cooled to —30°C and a solution of 1.0 part by wclght of tetramethyl—

chloroformamidinium chloride in 30 parts by volume of dichloromethane, pre-cooled
' to —30°C, was then added all at once. Hereupon, some material precipitated. After the -
35 temperature had been allowed to rise to —25°C to —20°C, a clear solution formed. 35
This solution was left to stand for 15 minutes'at —25°C. Then this solution was added -~ .
all at once to a solution or suspension, maintained at 0°C to 5°C, of 2.3 parts by weight
of 6-aminopenicillanic acid in 25 parts by volume of 90, strength aqueous tetrahydro-
furan which had been adjusted to pH 2.5 by adding 10%, wt %, aqueous hydrochloric '
40 acid. Thereafter, the pH was kept at 2.5 by appropriate addition of 2 N aqueous sodium 40
hydroxide solution and the mixture was cooled with an ice-water mixture, as a result of
which the temperature was brought to 0°C, and kept there. After one hour the mixture
was worked up, though in order to maintain the pH of 2.5 it was still necessary to add
sodium hydroxide solutior, if only a little. Workmg up took place as described in
45 Example 11. - 45

Yield: 2.3 parts by weight.
The IR-spectrum of this penicillin was identical to that of the penicillin of
Example 11.
WHAT WE CLAIM IS:—
50 1. Compounds which are penicillins of the following gmeral formula or their 50

salts:~—
i A—Z—m—in—co-m—in-'—?f \ :

i




32 1, 392, 850

32 4 - chloro - phenylacetic acid, 4.85 parts by wei ght of

t et ramet hyl chl orof or mam di.

6- am nopenicillanic acid. Yiel d 80% err]-Lactam content: 85% 5

| R-bands at 3300, “Wﬂﬂ““ﬂ“@ 1730 1670, 1605, 1520, 1320 and
[err] (in 5 (Nu at [err]=2.57 (2H), 2.65 (2H), N,
(3H), 6.14 (4%, 67 16‘(3‘H) an 83869@91)),36@4) B. DL - [err] - [(3-33
met hoxycar bonyt——Tm olLUI"I = '
o nol”=" < ohorg RN e el TR

10 Thi s™ car boxyl i maﬁxadt(w&cakddupe G SelghtD 60 tetriineckby RAIF nﬂaﬁcﬂmtimom 10. 4 =
parts by wei ght ofchlrndﬂhhd)ﬁbmbmw%ht&-mmdlambmﬂyl -im dazol i d-2-one and

10. 2 parts. b 2 L-[err]- (4-chlorophenyl)-glycine. Yi el d: 61%]55
Cal cul at ed: %;jg,,ﬁ(gn ¢80 N 11.8 %

15 Found: . dandsl 24 3510 @739 1250, 30,1620, P10, Fishandm ik ﬁzs)an-zlzaﬂ 3280
3060 and 17¢ @304 ltélr] (| n oI NI\/R-SI nal s at [ L H)m

(4H), 4.5 (1 %{rﬁf Hp 4.4—4.6 2H), 5.8 (IH), 6'15 ) 10
" Ohi or ocar biohy - tﬁtorimk Zteéer&ke%reaeasudar,&t,edTisbsopﬁ,tbam c
acid chl.ori de was th q)d;uc aFcaflemL - liksholidin E2ardgal 21 6 Bl)f-r @olapiiol S ob

wei ght of N-net hoxtyenyk B brapttici agidcwhic lsélw@!mrrenw@le?bypmcn@‘alwﬂmﬂghpf t# tri-
net hyl chl or osi | an@9eems5olp4e8- by wej ght of triethylanine and 6.2 parts by

wei ght - of - pmSQGneB - & - [ (3 VinfektdxycabiSon1 - imidazolidin - 2 - 1) - carbonylamino}-
25 Melting point=[erk ﬂﬁ%&l([::g)l aieficlacid> 34. 8 Hol s On 17y% N 1% 6. ]% Found
C34.8 H3.4 d 17.1 N 13.6 %IR barods at 1820 1737, 1690 and 1260

[err]..-30 ..  NMRsignals at. [err(]é@.pmgl _(? i‘g ~and 6.1 ppm (3H)

30 D.: N-net hoxycar bonyl -i m dazolid one¥ 4.9 parts by weight of.
N- chl or ocar bonyl -i m dazol i d- 2-one were intro ed into 70 parts by vol une
of ice-cold methanol and the mxture was. stirred for 1 hour room 35

t enperature- and su se % 8 “C@tam ?g%rgr g of f
the excess b rret "‘%Fﬁ’ °§% ?er‘B’ﬂt 20
Yield: 55% Melting pornt—[err uated C416 H55 N 19.4 %40
Found: C 41. 8Yieldt 4738, N 19, -

40 | R-bands at 332%&}?‘)‘25 %ﬁﬁg&) ErL e 20. A Sodium D, i - [err] -
- [(3 - nethoxycar s t 37 795,17 1515%:161031& dm= (EAHey
onyl am no] -2§ err]?IMKmﬂﬂ)ﬂ €299 (IHBIMQOBI(BE)I 21 (1H)A&15 (4H) and 6.20 ppm . 25

43 [ errl Examp! le 21.
Sodium D-a- [(3 ethylmlphonyl nmdazohdm 2-on-1- yl) carbonylammo]-
. benzylpenicill _
30. 2.9 parts by wmght of D-a—[(3—ethy1sulphonyl-mndazohdm—2-on l-yl)-carbonyl— 30
.amino]-phenylacetic acid were dissolved in 30 parts by. volume of tetrahydrofuran, the . '
. solution was cooled to —30°C and a solution of 1.0 part by weight of “tetramethyl-
chloroformamidinjum chloride in 30 parts by volume of dichloromethane, pre-cooled
' . to —30°C, was then added all at once. Hereupon, some material precipitated. After the .
35 " temperature had been allowed to rise to —25°C to —20°C, a clear solution formed. 35
' This solution was left to stand for 15 minutes at —25°C. Then this solution was added .
all at once to a solution or suspension, maintained at 0°C to 5°C, of 2.3 parts by weight
- of 6-aminopenicillanic acid in 25 parts by volume of 90%, strmgth aqueous tetrahydro-
o furan which had been adjusted to pH 2.5 by adding 109, wt %, aqueous hydrochloric
40 acid. Thereafter, the pH was kept at 2.5 by appropriate addition of 2 N aqueous sodium 40
hydrozxide solution and the mixture was cooled with an ice-water mixture, as a result of '
which the temperature was brought to 0°C, and kept there. After one hour the mixture
was worked up, though in order to maintain the pH of 2.5 it was still necessary to add
' sodium hydroxide solutior, if only a litte. Workmg up took place as descnbed in
45 Example 11. - 45

, - Yield: 23 parts by weight.
: The IR-spectrum of this pemcﬂlm was 1dent1cal to that of the penicillin of
Example 11.
: - WHAT WE CLAIM IS:—
.50 1 Compounds whlch are penicillins of the followmg general formula or their 50
- salts— :

2-NH- o \/cﬂs
- . -c”;j"—?’ Pt



33 1, 392, 850

33 This penicillin was produced as descrrbed in Exarrple 1A from8.5 parts
~mdazolidin - 2 - on - 1

-~} - carbonylamno]- a - th| en 1°(h2)- acetic acrd 5.1 parts by wei ght - of

LS T e e

5 [errg-lact a contenf' B7% 1 R bangs 670, 1610,
1520:~2£326 465 2 {-,. (3, 4.1
(1H), 41T4m Q,' , '“»M83855ppm H)
10 According. tp, % he? m rﬁgm Q’product still contai 23%of

~ DL-a+ [(3 - net oxycarbony imdazolidin -~ZF=~ea - 1 - yl) .
~carbonylam no] - [err]- ,nle (2) - acetr c acid, which.is however '
renmovabl e by fractional aer cation of” & aqueous sol uti on. 15 . B
' ?? [(3 - rrethoxycarbony - |mdazoI|d|n--2- on -1 - yI)
carbonyl am no] - 15 [err]g,= nyl (2) = ;rc acid: [err] ‘Wis gdrboxylic
aci d was produced as descrr gjfn Exarrp “T¥from8.8 parts i ght of

1- chl orocar bonyl - 3--met hoxycar bonyl -i m-dazot+da=2- ere and 7.3 parts by 20

vverght of D, L-[err]-thiemny. gl yci Ne.g,-x
~26-Yi el d: 73% Cal culated:. 64420 H 4. 0 BFEe._S 9.8 WFound:  C 44.1
H4.0 N1270 S 9.9 0/‘E)IR— bands at 3700- 2200, 32@@“ 1115_h_ (40-1640, 1515
and 1015 [err] (im-bpjok) 25 srgnal,,s alr, Er.r..] =070 (157 2.5-3.1
w{3H)., 4.2 (1H, 6. 1 and 6 . 25 ( Exanpl e 21. Sodi um D
-a - [(3=-et hyI suI p‘henyl i m dazol idin -—&s.on - 1- yl) - _
car bonyl am nov% |C|II|n 30 2.9 parts by V\er ght of .
Dlerr]- [(3 llhyFsu f.. i m dazol i di n-2-on-1-yl)-carbonyl - 30 . ™.

am no] - phenyt-aceti © acr dovveresdl ssolved.in "Se-{parts by N¥b| une of _
tetrahydrofuran tfle so !ér tionlwas cqol edné %erﬂ agd allsolution of 1.Q
part by wei ght¥g—Sat¢ WE o Adistlio or erif o de in 30 parts by
vol une -of di chl or oget hane, pre-cool-ed to [err] = was«t hen added all at- once.
Her eupon, sone material precipitated. After the 35 ‘tenperature had
been al | owed. tN—Ri s&-tAy[ €77 =~$Q—tRrr], a cl qa.l;sgp].&g.i on formed. 35 This
sol uti®on was Ett t@ stand Er 15 minutes at [[err]. Then this sol 4dion was
added al | onc a sol TtTon or. suspensf gr—mai nt ai Mélat [err] to
[err], -of %3%3 by wei ght of 6-am nopeni cr |l ani.c acidin 25 parts by
vol une of 90%'s ngt h- agueous tetrahydro- furan which had ‘been adj usted to
pH 2.5 by addi ng 10% wt aqueous Rydrochl ord ce40..... acid. Thereafter,

the pH was.kept at 2.5 g.appro Pd-do e.addrtr.on:rc.pf 2 N aqueous sodi um 40
hydr oxi de sol 1 Gt i on and e om Xt u&e wasé cool eltk Wi t Fan-+ae- wat-er. m.xture, as

a result of which the t ergrature brought to [err], and k_ept t here.
After one hour the m xtfy S wor up, theuah, in order to maintain the

pH of 2.5 it was still ¢essary to quspdr umhydroxr de sol utron -if only
alittle. W)rkrng uptook place as descrrbedrn B,

. e Lo : : S
15 : —{ )’ '-. -o-n-c- : em( )_1__»_ M 15
o e 3 or 4 <‘; §re s
c . - S o
' } " . .
. <% ) =c-——c-, T o :
(r} ey L
< —.or QO—Q—éc _ raamu; B L
GOorl ¢ ¢/ O0orl ’ . _— Ce .

(in which ge‘iiém}wfonnulae ~— ' o
: - R is a straight-chain or branched alkyl mdxcal wnh up tof carbon atoms, el
20 R, is a hydrogen atom or an alkyl, cycloalkyl, alkenyl or cycloalkenyl radical with - .~ 20-
up to 10 carbon atoms, or a vinyl, aryl-vinyl, mono-, di- or tri-halo- lower alkyl radical, . -
- or an H;N—, R—NH—, (R);=N—, ary}-NH—, or aryl- lower alkylamino rad:cal.-..._ R

—o a—t':—a

or an alkoxy,* or aralkoxy* radi up to 8 carbon atoms, or a cycloalkoxy® radical . -
with up to 7 carbon atoms, or an aryloxy,**R—0—V—, R—8—V-—, NextC~-V—, .~ = = =
25 R—0—CO—V—, HgN—CO—V— R——NH—CO—V—-, R)z=N—CO—Vee—, ~ "~ 25 . =
H\M"év«w: S .

R
AT v

agn g, .
e S
"Ry



45 Exampl e 11. -

45 Yield: 2.3 parts by weight The IR spectrum of this penicillin was
identical to that of the penicillin of Exanple-11. \I\HA]'_\AE("IAII\/IIQ- 50

1. Conpounds which are pegicillins. of the fellovvr ng gener al forrrula or
their 50 séT‘t*s*»- [err] 3

1, 392, 850 :

produced as descr.rQQed in Exarrpl e 1A from

- [(3 - 2 - - s \ b
[err]-thieny| (2) -acetrc acid, art s wer ght oﬁ. CHg e
tetramethyl c Jor mam di ni um c OI’I denﬁ w0y partsR wei'ght . of

6- am nopeni ci | | anic acid. 5 Y| eld: 72% T
5 [err}=kagctam content: 67% IR Db s at 331 12_2_3,,- 1£50, 1730, 1670, 1610,
1520, 1320 and 1265 [err] (|nNu ars at [e§8]=2.5-3.2 (3H), 4.1
(1H), 4.4-4.6 (2H), 5.8 (1H, 5(7H) 10 - and 8.3-8.55 ppm (6H)

10 According *o the NI\/R—spectrurn t he cruderproduct str II cofftai-ned 23% of
DL- a - [(3 - Mefhoxycarbonyl -. dazol i (gl - 2=-—onbdxl - yl) -
carbonylamno] - [err]- .thienyl (2) - acettc acid, whi cK”i s however

renovabl e by fract iﬁ ; aci di ficati on=0f_t he aqueous sol ution. 15 - cosm Bt
DL- [err]- [(35-methoxysarkeebrghi Addwifl 1 3 c@bdomds Y1) _~carbonyl aminol-5
15 a - thienyk2) - aoesbd.@eid: [err] Thiscarboxylic act dwas“Produced as
described in Exarrpl e 1B an fli%d?h“% 'w;?arlressamorv@‘ﬁ‘gmmfmh a hydrogen atom or df™— -~
1- Chlh?r O?arDbEnyl ] Hg{)ﬁ?ﬁ ﬁ radical havmg up to6 carl I:-:::)%so or amw::zo
wei ght o err m s »d

20 Yield: 73960%al culatEgE ol chmayéi a2 @ e e ol FOMAREeD, nitro, C
44.1 H-4.0 N 12. 0m‘1'$,9RB MH@)MNM%WW 0-1049- 1640,

1515 and 1015 [err] %{!‘) 150g5: chlorine, bNWs‘P‘Q‘Ffaﬂ@ﬂm E[@ﬂ@}oﬂﬁmg radica);
2.5-3.1.(3H), lgr 2 ( s,sfa ﬁék&m aca? R; PPM 25 (3H) .  Exanpl e 21.
qallb i n:

10

SodiumD - a - mehxﬁﬂgﬁiaﬁﬂchd diape oxﬂyzavaxlagl@ it XXis notYdn) -
car bonyl am no] be .9 parts by weight of

D-[err]-[(3-ethylsulp ﬁg ol | Pl;gr"‘ "ﬁ%—a&h 1- yI) .carbonyl - 30

am noj - phenyl acetic acla were cdrs&of &5 30 parts by vol une of :
tetrahydrofuran, the sol utroﬁr_} was cooled to.[err] and a solution of 1.0
part by wei ght-Qf tetramethyl’- chl or of 6rmass dirmi-um-chl ori.de in 30 parts by

0

vol une of di cRPor oférhane -gool ed-to [ekgdr, wasothen add¥d gl | at onceo
Her eupon, sone materi al p?eec pitated. After the 35 t enper at'ure..had

been allowed to rise to [err]' to [err], a clear solution forned. 35 Thi s

solution was |eft tQnsiaBR,f leﬁi,mvliléﬂ ﬂiy &l thé Qe Jor diFRRA, Srb'ea%hSQJyHFogeﬂ,” was
added halogen, R—, ""R—S8—, R—S0—, R—80,—, nitro, (R).=N,
e Reer CO—NH, HO or R—CO—-O— radical, R havmg the meaning given above, pro-
— vided that when two of R;, Ry and R, are hydrogen, the other cannot be hydroxyl, and .
< that all three of Ry, Rs and R, cannot at once be hydrogen] ; and in which above general 25
formulae the arrow in the dwalent lmkage'"xﬁ?tﬁberw Dt

o/

means that thwﬁnkagﬁﬂqutwo atoms by the two free valencies of this linking member is
not free to take place ifi*either direction but only in the manner indicate by the arrow.

~n 0 2. Compounds according to Claim 1 in which Ais 30
%"‘3&"9 \-a—.. . N
. T ey
R U ° ’ o CHS_%_N\—/N-
3. Compounds according to Claim 1 in which A is : -Mﬁ“#ﬁ-x«m - .
) : T
0

X
C’fs‘-‘“z“soz"‘{_}f‘

L L L R



all at once to a solution or suspension, maintained at [err] to [err], of
2.3 parts by weight of 6-amnopenicillanic acid in 25 parts by vol une of
00% Strcngth aGHeouUs tet r:.\h\/rlr o-_furan which had heen ad| ust ed to pH 2.5 by
addi ng 10% wt % aqueous hydr ochl oric 40 acid. Thereafter, =the pH was
kepj—at 2.5 by appropriate addition of 2 N aqueous sodi um 40 hydroxide

sol ;and the m xture was cooled with an Imumt ~as a result
of h the terrperature was brqlggmsoto [er l lm“mnﬁm A ter one
hour : v s wor-kedunr—titotgh— orter® td mili ntain t-he--p-l—l of .

it was st EUREER A i dA8r oxi de sol uti on, |fonIyaI|ttIe
Wor ki ng up took pl ace as descri bed ion 45 - Exanpl e 11. o

45°Yield: 2.3 parts by weight T e | -spectrum of this penicillin was
identical to that of the peni ci T m—of Exarrple 11. WHAT WE CLAIMIS:- 50
1. Corrpounds whi ch-are penicillins of the fol I ow ng general ‘formula or-

t heir . %é.]oglgcunds[agqoyd]ngtoClggxlmwhxchAls

'34-in _WhICh C* is a carbon atomcongtituting a centre of chi alle'ﬂl Ais a
radi'cal of one of the general fornullge:- 5 [err] [in which ge%fe/ :
formulae:- [err] (in which gené?‘afP N drmulae:- Ris a straight-chain or:
branched al kyl radical with up to 5 carbon atons; 20 . [err] isa
hydrigen at arCéifipodis adceifihg @iz Piakvkich A isal kenyl or cycl oaI kenyl radical with
20 up to 10 carbon atoms, or a vi nyI aryl -vinyl, m)no- di- or tri-h_aI'Q-

| ower al kyl radical, or an [err]; R-NH- lerr], a'ryl ' or aryl- | ower
al kylamno radical... or an alk or aral koxy*: radl cal ‘W th up to-8
carbon atons, or a cycI oal koxy* radical wth up to 7 carbon-atons, or-an

aryl oxy, * R' p’(%mpouﬁis%ccyrdmg[t@élﬁtlnl lgathhAB O COV-, [err], R NH_' O V- _’. [ err],

25 35 B I 392 850 - y

35 [err] radical; 5 Vis a di vaI ent organi ¢ radical with 1 to 3
carbon at ons; _ _ . .5nis 0, 1, or 2; [err] and
[err] which may be the sane orQTqrc?e nt are each a hydrogen atomor an.

al kyl or al kerg radi cal having up to 8 carbon atons, or a vinyl, allyl or
pr.openyl r adf Compgundsgeeording fo Glaim 1m whieh-A 8y | oal kenyl radical having up to 6
carbon atons, or a nono-, di- 10 g or tri-hal ogeno-lower alkyl or aryl
r adjgcal ; NJKN 10 [err] and [er rlb wh| ch
.may be the same or di fferent. a@'g%lohJa hydr ogen, nitro, _

9. Compounds accordmg to Claxm lin wlnch A is
O

" 10. Compounds according to Claim 1in which Ais - -

LN
%I/-CH-OCQ—N\-—-’N_

15 11. Compounds according to Claim 1inwhich Als == T
,CﬂsNH-co-@.' ' : , L
" 12. Compounds according to Claim 1 in Wthh Ais
“HNCO-N -
13. Compounds accordmg to any of Claims 1 to 12 in whlch Bis p-mtrophmyl

20 - 14. Compounds according to any of Claims 1 to 12 in which B is p-methylphenyl. . -~ 20
15. Compounds according to any of Claims I to 12 in which B is p~chlorophenyl. o



nitrile, [err] = N, [err] = NCO, RCONH, ROCO, RCOO, R RQ
[err], chlorine, bromne, iodine, fluorine or trifluoronethyl radical; and
15 Gis a hydrogen ataomaor a radical R;

.15 W|th t he proviso That The meani ngs rrarked * ‘are only avail abl e B X
is not an [err] CO or - radical; and Bis ar
of the generalformﬂmmﬂl E"g“lch [err] and [err], which may be| K
sanme or dlffergnt *are elac rogen, hag 89, R, RO, RS, O 37
[err], nitro, - TTal travimg—the
meani ng gi ven; above, w0 8 [err] are

hydr ogen,* the\e(her cannot be hydroxyl, and 25 that all three of

[err] and [err] cannot at once be hydrog '@’l n whi ch above general 25
formul ae the arrow in the. dival ent Ilnkage member ierr means that the
linkage of two atoms byl% Remgowsis bcerding wlswsaf Chaignsdito {ip ghich Bigi ng menber is
not free to take place in either direction but only in the manner indicate

by the arrow. 30 2. Conpounds a to daimlin which Ais
30 [err] 3. Corrf)\trnds accordlngto Caimlin ich Ais 0 [err] 36
1,392,850 5 dsaccord to any of Claims 138 17 in WHRHBGE BEAyIAER0T di g 5
todaimlin WmchAusO:o l.ﬁagrpfau p&é‘eﬁﬁg ditg,ﬁx!)vﬁoﬂlm‘hsllhewhlch
Ais [err] 5 - R—C:ﬁ?gueg ounds accordln ?ﬂﬁlglml}lanF%ff"EAl

5 0 [err] 8. .Conpoungds“dc¥ gs?ph idir enomy 1 s e

Compounds accor di ng‘{j Salg?’n’z’ﬂ i V\hlth(élg] 'E'Ierr] 15

Conmpounds according to Caiml in which Ais

15 [err]..12. Conpounds according to C & m1 in whi /,_\Eis [err] 13.
Conpounds accd®ding to any of O affsEe R FENTIR* BRI B i's p-nitrophenyl.
20 14. Conpounds according to any - dai %6 12 in which Bis
p-met hyl phenyl. 20 15. Conpounds according go any of Claims 1 to 12 in
which B is p-chl orophenYI

10

@ - [(3 - Methylsulphonyl - imidazolidin - 2 - on - 1 - yl) - carbonylamino]-
o - thumyl ) - merhylpemcﬂlm of the formula:—

BRsar e

: 22. a - [(3 - Methylsulphonyl - imidazolidin - 2 on-1- yl) mrbonylammo]— ‘
15 2,6 - dichloro - benzylpemcxﬂmoftheformula — 15 .

%%?‘U-Oogt-m—comg—:{ﬁ ;;5

23 a- [(3 -Acetyl - imidazolidin - 2 Zon - 1 - y1) - carbonylamine] - 4 - chloro-

benzylpmlcﬂhnofmeformula —
. (o]
A s,
Cg CO —U CONH=CH-CONH
: Oy
Coon
20 24, a-[(3~ Acetyl mdazohdm 2 on-1- y1) - carbonylamino] - 4 - methyl- 20

: 'benzylpen:mﬂm of the formula:—

N
€O~} CONH~GH-CONN s
- o:'- m‘r?"a

CHg



1, 392,850 16. Conpounds according to any of Clains 1 to 12 in which Bis

[err] 17. Conpounds according to any of Claims 1 to 12 in which Bis [err]
18. Corrpoundq according to any of dains 1 to 12 in vvhlchj is

thr enyl| - 19. Conpounds accor di ng to any preceding claim in "

whi c Wil “IM““ figur atr on. 20. [err] - [(3 - Methylsul phonyl -
|md -1 - yl) - carbonylamno]- 4 - chloro - - '
-benz‘yl penl CI Bk n *of "the forrrul q;gzgsgrr] 21 [err] {(3 - Met h)é[;sul phonyl -

i m-dazot Iw;f- : d&‘; za u;{rly]lzam ot ] = ;qlwllbt:l[_yr (2) -

met hyl penic¥?-1 % f'AP? ! T8rrry 2“’[’?9?‘?‘]““" ‘[°( t hyl sul phonyl -
‘i ni dazol R%ﬂ thef"m@‘r'f -carbonylanino]- 15 2,6 Mdichloro -
benzylpen|C|II|n of thefarrrula- ' . 15 [err]

23, [err] - [(3 - Acet di on - 1 - yl) -carbonyl-am no]
- 4 - chloro- benzyl pen'?%“{_r n'gaf&%ﬁm a:- [err] 20. 24,
[err] - [(3 - Acetyl -imdazoli 1 - yl) - carbonylamno] - 4
- methyl- 20 benzyl penicillin of the forrrul a:- [err] 1, 392,850
38 .25. [errPp6.-af —Acétyle{nynidazohdmdaml-ildylr) - carBonylamino]- - 216 - dlyli)"‘" '
cardonyl &R0 Mﬁ]‘mﬁﬁlhf@ﬂ‘}‘?—(Z) - methyl penicillin of the f8rnula:- 0
[err] 26. [err] [(3 - Acetyl - imdazolidin- 2 - on.- 1 - yl)-
carbonylamno] - 2,6 - di- ,?/ chlo enzyl penicillin of the
formul a: - ' S "“C%"‘C“‘Q?N“Ifb i) 5 [err] 27. [err] - [(3
- Et hyl sul phonyl - im dazolidin. fj - i”a yl).  carbonyl ami no] - 4-
chl or o- benzyl penicillin of the fornula - 0 [err] 10 - 28. [err] -
- [ (3 - For my27. i -nj(d aAiylsalplionyl 2 imidawolidinl - 2 - yh ) 1 @Br.tmbydyhnﬁmp] - 4- :
10 chl or#- dﬂoye‘rwlvp«e%ﬂlepﬂtbqfnmﬁa-t-he formula:--0 [err] 29. a -.[(3 - Fornyl
- imdazolidin - 2 - on - oyI)-carbonyIamno] - 4- rrethyl -

benzyl penicillin of the r r] - [(3 - Fornyl - .
i mdazolidin - 2 - Oﬁm (é ;?3{)] -[err]- thienyl (2) -
CooH’ : '

rrethyl penicillin of the formula: -

10 28. « - [(3 - Formyl - imidazolidin - 2 ~on - 1 - yi) - carbonylammo] -4 10 .
' chloro - benzylpenicillin of the formula:—

m-@rc«'%"""_?fﬁx

29. ¢ - [(3 - Formyl - umdazohdm 2-on-1-yl)- carbonylammo} 4-
methyl - benzylpemcxllm of the formula:—

15

HCO- N/LN-COM'CH M‘I_—( o . 15
:Q\:% o
C"a o -
30, - - {(3 - Formyl - u'mdazohdm 2-0on-1-y1) - carbonylammo] -
thlmyl (2) - methylpenicillin of the formula —_—
3L e-[(3- Methylsu.lphonyl imidazolidin - 2 -on - 1 - yl) carbonylammo]- .
20 4- methyl benzylpmmllmofthe formula — _ . 20 .'
cussoz—NJ\N coun—cu—couw ety )
%% |
_ coon



[err] 31. [err] - [(3 - Methylsul phonyl - imdazolidin- 2 - on - 1 - yl)

- carbonylamno]- 4 - nethyl - benzylpenicillin of the formula:-

20 [err],,, 39 1392 8580 1 -

39 32. - [(3 - Methoxycarbonyl - i-midazolidin - 2 - on - 1- yl) - .

car bonyl am no] “mmm “lmmﬁn l.penicillin of the formula:- [err] ?@,\

[err] -. [(3 - I\/gu ni dazolidin - 2 - on - 1 - yl) - X
car bonyl am no] 35 5+ Yerr] °- { hi enyl (2,)392;1!50hy| penicillin of the " 39
formul a: -

_ TV 3% 105 _accor dl ng
to any preceding cl m;&ﬁﬂf’@&% Mmm?ﬁ'm&tmﬁﬁe_ alcr d“car blwlgp %ﬁm‘ﬁ

conpound of the“general for a I W th sodium potassium rragnesr um

cal cium .al uminium or unsubstituted substituted amonium 10 '
35. Conpounds according to clai m by db{ Sbco- a_&ﬁr EE’@ pre specifically -
ment i oned’ 10 .ot her than those accdr drfig to one nms 22 to 33. 36. A
process for thé production of a corrpound his e"hl cillin of the
general formul M.,gl ven in claim1l in whichathe syrrbol s are as defined

bel ow, or a salt there i Si N he st eps oquci ng
a reactive inter rrediaattgg' e ZP w&m@“a& & ot~ ’f%e%f”f‘%wg
general formula (V), a car oxyI I c acid salt-of the follow ng general

formula Va, or a.carboxylic acid SI I yI a)r hem SI I yI ester of the general

formula Vb or Vc: V [err] in ana Qr an anrc sol vent when a
conpound of the general formula \)éJI n an anhydrous
inert organic solvent free of hydroxyl grou S Wn c?rrpound of general
formula Vb or Vc is reacted, at [err] to + [err], WI 1 either: 25 . (a)
a conpound of one of tgeéomlog\n rgg ge neral foi E ae tomhsofﬂmac‘d 1

25 40 p of a compound of the general for mm, otassium, magnesium.

40 [err] Uwth abowmamﬁm:&ww asdiiruraf e i n an1ner

anhydr ous orgdfli ¢ sol véﬁtcmmlmﬂﬁeim damdfwmxateéusmbmsmnﬁw@qnmmbént ofo
an organi c base acti FI’@" 'I'g* & ﬁﬁmdam grrﬁghrature Wi tflalen th
el chkich e b S, o

range [err] to + [erfg,.]mﬂatl , or a salt d
Wi t hout prior i sol atcomptisingtht I&epspr.esence of a furt her nol equi val ent o'f a -
base, 10 wi t H3about(i)l prestciegp ?khoyllaemlofbﬂle | 15

fornula V, or in thm cac%% W ohhe Q{i?fa‘%ﬁ& 5"“ ¢ P about
1 nol equival ent of oun eneral rtornmu % or Vov at a

tenperature of [err] to + [err], Wnereby the r*eactive |ntermed| ate. produced
is of the general formula:- [err] ( cA—f-oNF-GR-= P88 e for carboxyllc acids -
of general formula V] with about 1 nol equi valjent of a carbodiimde in a
diluent and in the presence of about 1 nol equrvalent.

n (+)
(—z —un—cn-ooo"') Va

R o
: ) . * / v
20 o _ A—-—_Z—-NH—CIH—-CO-—O——Si—Ru 20

Ry - Ve

in‘an aqueous or anhydrous organic solvent when a compound of the general formula V
or Va is reacted, or in an anhydrous inert organic solvent free of hydroxyl groups when
: a compound of general formula Vb or Vc is reacted, at —70°C 10 +30°C, with either: '
25 (a) a compound of one of the followmg general formulae VI to IX:— .25



of a compound of the general fornula X, whereby the reactive internediate
produced is of the general formula:- [err] the said diluent being anhydrous
and free of hydroxyl _groups rt“a,connound of .the general formula Il _or IV
is to be used in step (|| —and (ii) reacting the reactive -i nternedi ate

or L& trrmmltllltrlrtr BB wopen i1 ani ¢ acid of the general fL?Lu”}’;a '2'5

or
v rr] oA 1,392,850 ’ 1’3.92’850

L1,
41 ter S A :
acid is (sgd, or |nRa _+)anh drous sol ent free of h Ql,r,oxyl groups when a
. corrpoundIof)tNl‘rtC er ol ag 111 o@,}[,ﬂr | apen t ure in the
"range of @?r]"to +‘i rr] to produc ? srred pe crIIrn
-conpound of any preceding claim [in ich general formula Il to Xlla: A
C*, Rand Z are as defined above; B is.a radical of the formula:- [ert]: 10
[ n whiclf [ e, an (+ferr] ‘are identigal or di4ferent radicals selected
from hydrioged, ¥®,halagen, B, RO, s RSDS [err], nitro [err] =
N, R CO|NH, Wand R co 0 Hadi cal s, RO!a\lely'r‘_\'g_tHe meani mgs gryen in claim
1]; [err]Lis aWcation of .an n-valent |al kalii netal or al kalrne earth netal
or an 15 al uni ni um cat i on; :

15 [err] and [err] are the sane or different |ower al kyI radrcals [err]

ng have‘igmulr@}”eamg? gw “%&‘i/@'n for R % canﬂgwﬁa‘gbe a phen%tamr?aglic c_al;

i
dif?erent are [err] or. -COO (Iovver 20 ' al kyI) radgcals; and

20 Wis a hal ogen ator‘rj 37. A process @ccording to claim36.in whi ch t he
reaction in step (i)(a) is car %—% Od; in the presence of about 1 nol

equi val ent of an N-hydroxy con% d the formula:- x UJferr] in which U
is as defined in claim36. 38. A proces;s ‘according to claim36 in which an

opti cal actrvrti present at the chrralrty centre C* i s protected agai nst
possi bl e itk aows grganic solveqt iy in step (i)

prdpdro
(ooor (e L e LT T T

of 16 weakea fring dsolation He tiei pildenko sfea therhér el uB)QIen a baepcessygof ~cl ai m 38
i.n whi chthheb ke? ee‘nvaientfé ?MO{MWMV@H“@? presence of

N-net hyl @57’ Wfé*“%ém pyri-

reactive mtermedrate produced is of the general formula:—

15 _ A-Z—NH—CH-C : u : -
N an XI: : 15
. . - =C
. é O-—N: \u ’ )

(c). [only available for carboxyhc acids of general formula V] with about 1 mol
‘equivalent of a carbodiimide in a diluent and in the presence of about 1 mol equivalent
of a compound of the general formula X, whereby the reactive intermediate produced

s of the general formula:— L
_. o o |
20 A=~Z—NH~CH—-C . R _ - - .20
| | N / o
B O—N=C
N\
L]

the said diluent’ belng amhydrous and free of hydroxyl groups if a compound of the
general formuia IIIorIVrsmbeusedmstep (ii);

(u) reacting the reactive intermediate with 6-aminopenicillanic acid of the following e
25 general formula IT or silyl- or dr-srlyl-ﬁ-ammopemcxllamc acid of the general formula 25 . .
. IIIorIV—_ SR

o | 5'\ o
H N~ -'CH

C(X)H



di ne, a weak inorganic base, or a buffer. 35 40. A process
according to any of claims 36 to 39 in which the reaction in step 35
(i)(a)dscarried.out—at lerr]l to [ s according to any of
clalns 36 to 40—+n~mthh-Lhe~LeaaL|on in step (ii) is carried out at rr

rocess according to any of clains 36 to 40 in which/ ke
react|on in stepﬁ

0 IIPIIHIIIHIIIIHIIWIHI carvied out al ‘a pHw thin the rar

1,392,850 41 : A2 A3 N -pr-oce55—accor-ct
to cIa|n142 in which the 5eact|on in step (|@g IS carrlgd out at a pH
within the #&ﬂge Zwuﬂmeglﬁ%/ﬁ?process accor i-nooebdl $si-n which the
said pHis within th -Hme’F":StoS R 45. HLgeegfor the
preparation of the niciflin. qppou”ﬁs referred td in ai m grg 36,
substantially as herei nbetor-@g&scri bed or specificallycessifoRyfied. 46
Conpounds produced by the proceds of any of clains 36 to 45. 4. A

phar maceuti ca] .conposition containing as an active ingredient a conmpound
according.to any gfa Glvedti® b ﬁ@m&&fqrmé&wsaﬂmLﬁan@cv&mhs wed; 6 inGhnOr

| i quefi ed gaseousarb@drous solvedli freeanfithydivxyl groupsl wheot aicogpwnind lof the |gengral frngildeuent.
ot her than a_ sol vEAer BY isy 14| CEmpegEF hibe ragpe pbs30iCant P06 R REAYE Hen ¢ heg
presence of sur ﬁ ; ymrA maceut i cal conposition

cont ai niing as an.zsctA,\(p,kmr glagﬁnad&mpound according to any of clains 1
to 35 and 46 in the Bisamdiil ofthstoenild:-e- Or i sotoni c aqueous: sol ution. 15

49. A conposition accorging to claim47-or 48 containing fromo0.5 to 95% of
15 active ingredient, wei ght 5 A phar macegpty cal &pnpoq{ﬂson accordi ng
to claim47 or. 48 s nttally asshereinbefore&-/described o pecifically
exenplified. 51 A medkganent in dosage unit form conprising a conpound
according to any 20 of clains 1 to 35 or 47 either alone or in
admi xture wigh a di | geRhich R1,Rsmd&am identich0 orodiffereAt samichilsCseleohsd tfromrhytidagenf or mof
tablets, pills, dhngBSRﬂﬁi | ResSQt= sBpSOposi pitse i (RB.) |S|ng a
conpound accor di ng @Féﬁ'n%o ro“éSal%f“b&‘f“g@Ff'ﬁsé’f“gﬁPmé“B‘

admi xture with a &’ Wm xsfa?:cm& et ﬁan?n@tﬂka@aeaﬂwmme Cdradl ek LorOdn 52
substanti al iy as hempiuvabetiare des- 25 cribed or specifically
exenplified. . Rn,RuananaretbcsameOtdlffererk Nadiggldyod of ‘iﬂgtl ng
bacterial infection g g% %ﬁ%ﬁﬁé?"gﬁ@ﬂb teri ng to
the aninal s. an acti vg, ROy AR gﬁ ;2&y _
ei ther al on@0or |ﬂ&ﬁ¢ﬂﬁkﬂgmﬂimnth a dlluent or |n the formof a nedlcanéﬂt
according to claim SWISQEMPMB@ A net, hod cordl ng to

claim54 in which tha Ak %ﬁh‘%ﬁ %\Uﬂ
parenteral ly at zﬁiﬁg % %E 3y wer fope ay

met hod according to claimb55 subst ant i aI | y as herei nbefore desctX bed or

to .

spe- cifically exenplified. 57. An ani nal feedstlﬁff conprising a nutritious -

materi al angsa conpound of any 35 %&I 1 to 35 and 47. 25
35 For the Appl i cants, CARPMAELS & RAN adE):Lartered Pat ent Agents, :
. CO-CHp - A N\ '
HO,—N< Xa or . _@N/N Xb
. . in which U is as defined in claim 36.

38. A process according to claim 36 in which an optical activity present at the
chirality centre C* is protected against possible racemization by carrying out the reac-
30 tion in step (i)(a) or (b) either in the absence of any organic base or in the presence 30
t of a weak organic base as hereinbefore defined.
39. The process of claim 38 in which the reaction in step (i)(a) is carried out in
the presence of N-methylmorpholine, N-ethylmorpholine, N,N-dimethylaniline, . pyri-
. dine, a weak inorganic base, or a buffer. :
35 40. A process according 1o any of claims 36 to 39 in which the reaction instep . 35
(i)(a) is.carried out at ~50°C 10 0°C.
41. A process according to any of claims 36 to 40 in which the reaction in step
(ii) is carried out at —50°C to 0°C.
42. A process according to any of claims 36 to 40 in which the reaction in step
40 (ii) is carried out at a pH within the range 20 9. _ - 40
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Stationery Ofice by the Courier Press, Leam ngton Spa, 1975. Published by
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43. A process according to claim 42 in which the reaction in step (ii) is carried out
at a pH within the range 2 to 3. \J
.5, 44. Aprocess according to claim 42 xnwhxchthesaxdpﬂlswxdlmtherange65 to
5 - 45. A process for the preparation of the pemcxlhn compounds referred to in claim 5
: 36, subsmntlally as hereinbefore described or specifically exemplified. _ oo
46, Compounds produced by the > process of any of claims 36 to 45. -
47. A pharmaceutical composition containing as an active ingredient-a compound ;
according to any of claims 1 to 35 or 46 in admixture with a solid or liquefied gaseous = ="
10 diluent or in admixture with a liquid diluent other than & solvent of molecular weight ~ 10
less than 200 except in the presence of a surface-active agent. . -
48. A pharmaceutical composition containing as an active ingredient a cmnpound ,
aclcordmg to any of claims 1 to 35 and 46 in the form of a sterile or isotonic aqueous '
solution. :
15 49. A composition accurdmg to claim 47 or 48 conmmng from 05 095% of - 15
active ingredient, by weight. : '
50. A pharmaceutical composition accordmg to clalm 47 or 48 substanually as
hereinbefore described or specifically exemplified. .
"~ 51. A medicament in dosage unit form comprising a compound accordmg to any - :
20 of claims 1 to 35 or 47 either alone or in admixture with a diluent. . 20 -.i
52. A medicament in the form of tablets, pills, dragees, capsules, ampoules or sup- !
positories comprising a compound according to any of claims 1 to 35 or 47, either alone
or in admixture with a diluent. S
- .53. A medicament according to claim 51 or 52, submnally as heremhefore des- .. PR
25 cribed or specifically exemplified. 25 T
" 54, A method of combating bacterial infection in non—human anunals which com- oy
prises administering to the animals an active compound according to any of claims 1 - :
35 or 47 either alone or in admixture with a diluent or in the form of a mechcament : t 2
according to claim 51, 52 or 53. U f
.30 55. Amethodaccordmghodmmﬁmwhxchtheacuvecompoundxsadmxmsm'ed 30 A
o -orally or parenterally at 25,000 to 1,000,000 U /kg of body weight per day. - . : :
56. A method aocordmgtoclaunSS subsmnuallyasherembefore descnbedorspe- '
cifically exemplified.

o :57. An animal feedstuff comprising a nutritious mauenal and a compound of any .
35 - of claims 1 to 35 and 47. . 35
For the Applicants, - ' '
- CARPMAELS & RANSFORD,
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