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dy ‘cor por at e- Gt)MEEd%mé?g/f%éﬁt% I8 Gernmany, of Lever kUS&@ip! ny,
.do

hereby decl P Tofxat eo a patent y be
g”r'anted to us, and @g nggi ?‘?70 ng %iﬁgf% to be
partlcul arly:- descrl bed i psan j 5, oy nEx t@EbanEyy : 5 The present -
invention relates to the wemawdms 6f6 BI8r 31X 320 mse&t B42 n corrpounds to 5

jajgrdup of penicillin co 5t3lﬁer3 366887 t 0 t he use of these
‘tonpqunds in human and v %( Yt4 g;gesﬁlgll c agents in :
poul try and -manmal s, and 5@55 se fsdéf 7463 sdlséll y@Ssgaméo 3$3 @140Wt h- pronoting -
agent's in ani mal s. ~The pests &2 bi7n62s cazpoasn 38 #BX s9Xlesabd7e as t herapeuti ¢

‘ageht s inpoultry and na 8 728 72Ynﬁﬁlls766a?ﬁij ?h7H%a KA KB KMe treat nent of
nhf. ectjous ill nesse Q@rgﬁﬁf‘og]?tsi%g all 10 Gram negative bacteria
aind espeC|aIIy A up of the
nven § EggéR S&IL@RLPB)%I&I%?C&%%%

entetobacterla pseu |y and parentetally.

Ant.'l,bapt eri.al agent S, “such as anpi CI I1'in (British Patemt Specification
878,\949) have proved V@ﬂ))/NEWfEf@{ICﬁéJINIS, THEIR PRORBOTION, ANIETHERS caused by
Gﬂ%m posi tive and ‘15 Gr am negat M@Iﬁaﬁ"eﬂsﬁ/?mever they are not able
ta ,b(onbat i-nf ecti ong W, BATER A %ﬁ:\?@é&%‘iﬂscﬁﬂ X 0B Eorpoltfe PRGESS 1 @ OF
1 tt gygroup of . KI ebsme} aia% bOBBEhBT ofMeviMusdn GerBny; @@Edrdby W&lase thelinkeatien;
Pn @)t eus for which we pray that a patent may be granted to us, and the method by which it is to
K . be performed, to be particularly described in and by the following statement:—
Z i ? - I - The present invention relates to the productnon of certain penicillin compounds, to 5
: ;i. . ‘1 ' : o a group of penicillin compounds selected therefrom, and to the use of these compounds
; g ' .- in human and veterinary medicine, as therapeutic agents in poultry and mammals, and
'. ! i .. asfeedstuff additives and as growth-promoting agents in animals.
_. i i : E The penicillin compounds are valuable as therapeutic agents in poultry and mam-
_ t| ,.'f - 10 mals, and in man, in the treatment of infectious illnesses caused by Gram-positive and 10

e . Gram-negative bacteria and especially of those caused by bacteria from the group of
Pyt l _.'35 . : the enterobacteria and pseudomonades. They can be used orally and parenterally.
" t o ' - Antibacterial agents, such as ampicillin (British Patent Specification 873,049)
AT o have proved very effective in the therapy of infections caused by Gram-positive and
DR RS 15 Gram-negative bacteria. However they are not able to combat infections which are 15

‘ ) caused, for example, by bacteria of the group of Klebsiella-Aerobacter or by indole-

positive strains of Proteus.
Carbenicillin (U.S. Patent No. 3,142,673 and British Patent Specification No.

\ 1,004,670) is only effective in man in thc case of infections by Klebsiella-Aerobacter if _
20 ~ given in a continuous high dosage, such as is only achieved by infusion. 20
R The penicillin compounds of the invention may be regarded as methylpenicillins '

- which are substituted in the methyl group by a radical B and an acyl-biurcido radical,
- of which the carbonyl group in the acyl group can be rcplaced by a —-SOg-—-_ roup
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Carbenicillin (U S Patent No. 3,142,673 and British Patent Specification
No. 1, 004 670) i's onIy effective in man in the case of infections by

Kl -ebs ) ; .

is only achleved by - |nfu5|on _ 20 The penrcrllln conpounds of the
‘invention may be regarded as nethylpenrcrllans whi ch are subs%bgéhed in the

et .hyl grQup by a.radical :B and an acyl'-bi urcido radical, of t he
car nyI graup in the acyl group can belsﬁrsmaced by a [err] gr 25 2
(E i S =0="S or N-é -(e-Biureido )-acetamido-penicillanic ¢ c% are described in British Patent Speci-

25: . 1 392, 849  fcations Nos. 1,265,67C. and 1,292,969, but none of e 5-{c-bi rc:do)-acctamtdo- x
6- (a Bkgr ei do) acm:ai!mﬁtoacmﬂesaibhd el dirdali ial she@r pateale p@sckshr@ dayil RadicBrontdies h

Ratent Specis- fi citregamaompithe urtidragmbwiields loeagd igBoS-pasifen.nor i e of t he ,
6- (;d- bi ur ei 50) acg 0@3"%’] nci’;pdgm‘?a | PO ?ﬁsq?eﬁf‘,‘ihasc"‘a@&drsl"b*%‘ﬂ ax Benellps FE40S ¢ hése
I ca

patignts possess an ac Gl hae nitrogen atom of the biureido

radl cal which is |ocat ed in the 5-position. Th| s i nventi on now provides- _
penl Ciliin conpounds which are permzemul-%r adjg," %}ol | owi ng general formula
[or . tJhelr salts:- [err[ in which C is constltutlngacentre :
df [chirality; 10 - Ais a radical ofcobrhe general forrrul a: -

&10 [err] [err] [err] c[!err] 3 '

1"392 849 . 3 [err] [err] (in which R
fi.sia straight-chain g]r bjg%‘[ﬁb@g@c f%;}‘f" Hf&%fi*\ﬂhfyh up to 5 carbon atoms;,
,[err] IS an al kyl; cycl oal kyl, enyl-or cycl oal kenyl ‘radical with up’t
219, car bon 10 - atons, or Ya"vl nyl, aryl vi n% i- or

fri-hal o-1 ower -al kyl, [eﬂi-l’c]-'u/\ 5:_ K'T NH- AryI-Iovver -
-al'kykam no radical, or an al y* or aral koxy* radllzgal ith up to 8 carbon

'-.atoms -or a.cycl oaI koxy* radical with up to 7 carbon atons, or an aryloxy*,
_'R OV RSV [err] ROCOV-, [err] RNH-CO V-, [err] radical; [err] ecan
‘all - $0"be a hydrogen. atom \Q{aeq/Y(\,]s -Co- 20 V |&—d§-dN-v-A’I-diﬁt— organic radl cal

}M hil to. 3 carben atons; No’ I o 20 R, R,
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L 14, L o)
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0.

L - O S
X isa—:i-— or—%—or—y}— radical; -
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nis 0, 1 or 2; [err] which may be the sane or different, are each a
hydrogen atom or an aIkyI or al kenyl radical with up to 8 carbon atoms, or

mnth'up to 6 carbon atons, or a nono-" di- or 1 . 25 trr-halo-
Iomen al kyl . radical or an aryl radical; ) \*
2577 4 ' ' : 1, 392, 849

4. [eed]” whi chy ey be the sane or di fferepigygag € each a hydrogen, nitro, 3
nltrllgz [errt i re-—i-oth : P

trrfhuoronethyl r adi cal G is one of phe wadi cals nentioned

above r R -and. can alsﬁ.%f_h egen; the neam ked * not being
iliable when X is [érr &p @ -CO or -SO radicafloosris a radical of

thexfornula - [err] 10 . [err] which may be t-he same or different,

ate each a hydroggmmdhalogen 10 R, R O-, RS, RSO, RSO-, nitro,

(‘R)2>N— R -CO-NH Kisar R-CO-O rad| cal; R being as defi ned above. .

tmﬁpdunds of -t he general fornul mhrch B;is [err] 15 (where

[grn] are identi cal di fferent als sé%ect%d from hydrggen, hal ogen
15, Rq RO, RS, J%Ealﬁ JerrLabLb Jerte Hcand R Q6> (dadicals, R
;ber‘ as defrned ab o4 ovi ded| t hatf mhen tjwo| off [err] are g ogen the

'othe cannot be hydrogen and thd¥ [ef¥] can®otRi @ the same conpound all be

ihydrdgen) are claimed in our .copendi ng Patent 20 . . Application hb
-4@700/72 (Serial No. ‘1 392 850)

The term". l.oner -al kyl s intended tojbe understoodseyn psesent i .
iSpeC|f|cat|oﬁ .as nean#ﬁ& straight- Ghébnxnagbrancheéngky éﬂp with up
as '

1o 6icarbon. at ons. nection w t hlot her) groups "d & di -1 ower
jalkylanlno ", the ternt" omer aIkyI" onPy ref@rs to-the aIkyI part of the
@roup in dquestion. - The arrow in the di val ent |inking group
125 neans that the- I|nkage of tyf A o5 by the two.fre aIenC|es of this
group hust take place as i ndecat+8Zby -t he arrom1 ? ntion a@cludes'
: hign its scope penrcrllrn coRoundg as definéd @bov =2 which

r'hrralrty centre C* is in eioker the R or the®S- cU¥hbiguration, and
5 im x- 30 tures of the diastereoners resulting:fromthe tmo p055|ble
‘dd ﬁrguratrons quf@maed radicals A are the follow ng: -

b — R is a straight-chain or branched alkyl radical with up to 5 carbon atoms;

) . R, is an alkyl, cycloalkyl, alkenyl or cycloalkenyl radical with up to 10 carbon
10 atoms, or a vinyl, arylvinyl, mono-, di- or tri-halo-lower alkyl, H,N—, R—NH—, 10
-+ . (R)eN—, Aryl-NH—, Aryl-lower alkylamino radical, or an alkoxy* or aralkoxy*
radical with up to.8 carbon atoms, or a cycloalkoxy* radical with up to 7 carbon atoms,
or an aryloxy¥, R—O—V, R—$—V, N=C—V—, R—0—CO—V—,
H,,N—-CO-—V——, R—-NH—CO—V— '

* 15 (R)2>N—CO—V—r, '_ &@-Wn_’ ' 'ﬁg(‘?ﬂe)ﬂ.—. 15
ﬁ;;-(c"z)n ) P“q(c"&!)ﬁ— ’?ag
R Re W
2_( mi',y ©oor R,
s’ . S _ .o
 radical; - |
: R1 can also be a hydrogen atom when X is —-CO : : S
20 Vis 61 (itvalgnt organic radical with 1 to 3 carbon atoms, : ' 20
- nis or '

R, and R,, whxch may be the same or different, are each a hydrogen atom or an
atkyl or alkeny! radical with up to 8 carbon atoms, or 4 vinyl, allyl or propenyl radical,
- or a cycloalkyl or cycloalkenyl radical with up to 6 carbon atoms, or.a mono-, di- or
25 tri-halo- lower alkyl radical or an aryl radical; 25




1, 392, 849
5 [err] The chirality centre C* is preferably in the R-- configuration.
Anong the peni- cillin conpounds.ofithe |nvontionrhat are-salts—of

peni¢illins of the general fornula I, those that are phar maceulﬁ/l{ly

accept able are preferred. O the corrpounds ,of the invention th e salts,
those that -are non-toxic and 5 phar mac?y'klrsg?al | y acceptable ar eferrqd -

such--aS—seditm—aet-as

These i nchudle salts of the acid car boxy2@rdln — such--as—sedih —potassitm |
rmagnesi um cal ci.um Rakymmxy%amdmﬁmmm @adiffegn, arckathonhydagéng nitro, g
substi’t ut ed arrrronnmtha, SBDISNw 1(R).2H-RE0 Fore®O-adHY iR~ QGO B4-6Re1O+ -

al’kyl,ani nes, prockim ""E‘T‘b %‘y‘rs&ﬂrT‘néh"”P(N b’&‘i“lf)“érfﬂ’il’i‘eet‘ih‘ﬂ“"en?%otf‘g?ﬁ“’r'i‘ézthy’[ err] 10

-phenyl e¢hyl am nc, |t @NGaihShAV IR LRROLE R andlcaf RRE BRI dRGen; the - 5 '
dehydr oabi, e? g,gqagg?,ﬁ%ﬁﬁ hfxllnb\d bellbgszs:ald@ﬁaydd’noaia&swﬂé]ﬁyl enedi aﬁ\% ?lne eI\I—I cwer :
allkyl' pi peri d| ne ThéZislVdEQ—l—(Dﬂ-—ﬁOHhélBalprOVI des a process for the

hoductlon of a conpbiaageditiotte fosmpigenicillin of thé general formula |
gnvbn above (in which the symbols are as defined bel ow), or a salt thereof,
00 whi ch process a 6-am eni ci | I an| cHoaghd dergvativ ft 15 '
glgner.al formul .- @‘Q aa@ dr U Ui
,15r brr] or ‘a product of the condensatlon of such a derivative vmth a
‘carbonyl compound, tRg Rsandj‘ipwmduczty Yeakd s Dmﬁfg@nereaﬂadﬁb‘rmg%f
‘or «ditsi 1yl deri vaﬂ‘mé‘-%ﬂ:bt ] ﬁg‘r &1y (= gierBrCPorYHl
-2q Terr] respect| né?ﬁn b‘}lﬁnﬁﬁf gqg of the general forrrul a:
er] 25 . in an a ous Or aqueous soIvent in the presence of a
base,! when a conpound of the, .25 gener al formula Il or Ill is reacted, or
fnan anhydrous sol vent fr of hydroxyl \@oups W th or thout a base,
when ia conpound of the g I formul a | i's reacted’ ‘at a tenperature
of - [érr] to + 50C [in whi clfageneral formulae Il to |V [err_] whi ch can be

tfne sane or dlfferent are each an al kyl group with 30 up to 6 carbon y
é.t oms - (where B,,Rgand R, are 1dent1cal or dxﬁ'erent radicals selected from hydrogen, halogen, 30 15

Tepr]y [in whi ch [%ﬁr@g cg—ila;;m % %%%f’fs v ihGt GRLh de

fivdragen, 5 RGBT e %ﬁioﬁém et RohilR, R R, (R
2 o " cannot in the same Qonjpdtidd] allHS hyd:@gen R ax@@la: -m mchomﬂmg Ratei ng as

el -.f ned abog®]; am@pl\MmosN» 48&0(11 eralszé3?9r85mo (I wer . al k di.cal].

164 1 1) £
G)u( f%c:opendl ng Pat %pxtneann a stra t—c iain orllirlangeﬁg %’ !EE?ER ?b%l Eﬁm clains .

nection with other groups, such as “ di-lower alxylammo ”, the term “ lower alkyl ” only

~_refers to the alkyl part of the group in question.
25 ' The arrow in the divalent linking group S : : 25

o’

means that the linkage of two atoins by the two free valencies of this group must take . -
placc as indicated by the arrow.
) The invention includes within its scope penicillin compounds as defined above in
30 which the chirality centre C* is in either the R or the S— configuration, and also mix- 30
ot . tures of the diastereomers resulting from the two possible conﬁgurauons
R W " Preferred radicals A are the followmg —
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ot her processes for the production of these penicillin conpounds. The
carbonyl conpounds nmay, for exanple, be acetone (see British Patent Speci
fi cati on Nos. 938 321 and 962 719 _Lf a conpound-of the general—formH-a—

gNy is used as the starting material for 15 t he synthes of the
penr ¢illin compounds according to the invention, and is reacte 15 with
a. corrpound of the general - forrrul aVl, ViI, VIll, IXor X the ction can

be'scarried oyt, for exanple, "in a.m xt un@oxfie wat er . and_an_or gani c_sol vert
whrch Js mstrbtewitir watrer;7=Sych as acetone, tetrahydro&uran ‘di oxane,
‘acetorditrile, dimethylfornani de)Ldr met hyl sul phoxi de_or i sipropanol . During
-t he teaction, the pH of “sBePedcting mixture 20 { sksippeferably kept at
froni2M to 9.0 by addition of a base or the use of a buffer solution. 20

T’hesre‘actron accordr tothe in ntro S ver referap‘y rred out
at dpH of from 4., e gigh e e irhrs‘;&m ol il o carry

-OU} ‘the reacti.on a\t\é{e ﬁd‘rmécEm?caSlGh babR@kekeddoedf Or exanple in chl or of orm
orf’. net hyl eng chl or i def tha dohlpctuhd} ddbd tnvepriorofhat ge edler dibsk \yhat ereiroptopicand ne, S

(dijetthyl ami ne or pratm a%isrfrcepﬂ@e aFpgrclpesdle Thosp inc Relyfe galfp of ghs acid Gartopl pe
ONn=-10X)

Carniied out in.a- s 2 =141 Bz s\ e g Tl o SR ch as
(et he‘r 25 chloro 1’£Hun &ned:&h vkide, N,Eaﬂlbﬁﬂyléﬂhy&uédﬂhiuﬂ,e N-beoymgt |

net hyl ket ogg, et Ipy nylah@ingibeg Nommethen zeinl ;e Lmrherpholtue,r Sunbcremep,rckuydt‘@biwlrr t htd
m xtare vi gor ous| ymand%boblk yrtahret}'tsﬂ“a'tedlrme 1“5‘"?8!19'?6' ¥ 2. 0,t9.3.0, by
adaing  base or s/ A ARSI UTAET R A o P et

f OI’ mala IV or Vi Si)o:lb%e al @&lt oﬁtnfi\‘aﬁxéhr}ﬁ o-peBibilladit acid derivativd@f pleOCESS
of' the i nvepi on gﬁdral rongact ed W th a conpound of t he general -fornul a \/¥5

30 . VHL, VLI, I X or X, the reagtion rust be carried out in an
'anhydr ous sol vent free ‘of  hydr oxyl gtrouqas«u b es of suitable solvents:
“a@reinet hyl ene chl. orirde, chloroform begze N ahydr of uran, acetone and
'-plt mef hyI f or mami de.” The addition of a base i 5. comot necessary, but it can in
-sorre ‘cases inprove the yield and puri t}/ of the products. B The base,
.gf;.agded, shoul d gem@roeibqtyf&ef-‘etdt'hewn sugh ¢ iderfvgtivg Rithes, “ﬁ’ﬁ%“’é’?"%’r P8i ne or
35 % triet hyl ami fd prgducclindipe Bneears) f4mie which as a result of 'steric '
?hg nﬁrance is difficult to acylate;, such asgdicycl ohexyl am ne. The available -
-¢h0i ¢e of usable bases is therefore \ﬁeii"y—ﬁ de. As with nost chem cal

'r;eabtr ons, higher or |ower tenperaturd$ e i ndigat ed 40 - in
1 he arrpl es- can be used. However, -if t YeSsgi ven in the Exanples are
si g'm fi--~ 40 candy . exceeded, si de-reactions. vackl i ncreasi ngly take place,

ctt reduce t-he yi verse nf|.uence th urrt t he products,,
gjp the. ot hehand, “éi‘g'égrﬁ“ag “’f“b‘ﬁéfr%ﬂsa’rdéjaé‘[at“ﬁﬁfﬁ‘é é?la%/'ﬁ‘r"fés reduce the 2
sbeeg of reaction so greatly that reductions in yj eI d can arise. Reaction
te(rp ratures in the rﬁn&e ofs[e,rr] are. thereforeeclﬂpme- M. ferred, a
terrpFr ature of [err§ Perh Ccul arli/}{epr ef er r edw Ny Yo 45 The
ries\te ants can. be reac’?‘ﬂad 0 z@not i n equiol ecul Eﬁﬁnt s¥s |t may

{fer ‘be advisable to use one G'F the t wo reac,té,m\ls in exc&&, in order to
f*aér li tate the purification, or pure preparatr orf, "of? t he desir.ed. penicil‘l | n .
and to i ncrease the vyi eI d. For, exa r eact ant ~of the general - '

formyl ae I1. or || FEREHYPs EHRIFRAC "H""éﬂ‘f“’&ﬁ‘&é"'é’%m%ﬁ‘m of 0.1 to 0.3 nol
-equi. val ent and as a resallz aysmell-R1 NEFLO@- g]‘ dg@m&%gf the 50
reac‘g ants of the general fornul ae VI, |VIl, VIIl, IXorf Xin the aqueous
sel vant mi x- ture can be agchieved. Th e¥5Hess - of the rl’e‘g( ants of the
engrial formulae™l'l or. |7 Ykan easily be'renoved, beca of their good

' "_Alrty in aqueous mneral acid, when wor k- |

R’-‘I:;")-Y-N—Z 0 x—N-Y?n=z. _ -
r .
N—q, | _— S \‘Q{
~ IX ' ' - "X
' 25 ' in an anhydrous or aqueous solvent in the presence of a base, when a compound of the 25

general forraula II or III is reacted, or in an anhydrous solvent free of hydroxyl
groups, with or without a base, when a compound of the general formula IV or V is
. reacted, at a temperature of —50° to + 50°C. [in which general formulae II o IV: -
- R:o’ Ry and R,., which can be the same or different, are each an alkyl groap with
30 up to 6 carbon atoms; . 30




ing up the reaction mxture. On the other hand however, it is also possible

w th advan- 55 tage to enploy the reactants of the general fornulae
v M M I X or . X in an ex-. 55 cess of _for exanple 0 1 to 1 0 nol
eqw val ent . By doi ng this, the reactants, for exanple of the general
formulae I'l or Ill, are nore economically used a_nd t he deconpos{A\ of the
reactants of the general formulae VI, WVIl, VI1IIl, I X or X whi kes pl ace
as \a/5| de® reactlon in aqueous sol vents l,Bﬁszsaanensat ed. Since e conpougds
of . the generat V] or X adoed 11 excess are
‘rapiidl’y converted ’gi' %’1’% B‘Gban ‘7“’a “ﬁnm)%" . |
1, 392, Q_;lQ ' : ﬂ7\, 7 neutral ¢ nmpounds, -
”'gch can easily b@F-e'rmved Rt@purlty oLf_j‘t he pen| ling is eby

Iy inpaired. The anount of @,he bases L?sed i's detgrm nerd for exanpl e,
by ‘the desired main-_ te e of t |cu nt and
.adj lElSt ment ISS nOthaﬁ; 4 IE%A nall % “may mee oyg]&emnx,hﬁcg%aﬁgeﬁ

bécause of the abg wﬁt_§ﬂbu Q)k Rmmu%&caqf[{ M @F defified asow‘éhandjl | uent
ol tequi val ents of. D¥ds halegenpridé e any added: when the conpounds of the

Z*-f‘gener al. formulae |1 or 111 are used, " whi lﬁé N@i ther no base at all, or,
(pfxef‘erably "1 nol equival ent of base is ad am%gﬁl 1§he conpounds of the
gene-r al fornul ae hdtat vV are used. 10° he wor ki ng up of the

Ir eaction batiches f orOurhepentimpiPaot w\pﬂlcﬂfoutheM;i W7@|(B¢nah§0 1392 850)laipesc or di g
¢ ‘t he i nventi on, ot oesfse%fw@wp@aftoem%weﬂ Vojuioleiog { effecte cgtpl n the
manner general I'y kn }5%‘?5@’@@5@?%3 O Firar ééce y8h sec F?l Ns 61 ¥he general
formula | and t hel I 18 2ldnfpordbs BR phdetaCioGRRY B dr el id ﬂecﬁdilyhc&uh'[n@fﬁ{a&nﬂﬁﬂner .
‘met hods f orissuch thasyathesisnofehs poviliar enﬂmm«m accdrling 1o the mvennon,Tahé ltvmmdunds 1Of
‘the ‘general for mpitk 4 fompaysd °é§“€$ﬁf&¥’t ﬂhﬁi:e‘rli[:a‘f%l’ i1 °f e I Fe9E! §r§aglb1: 5
accoyding to the e %’1‘!&“ gk Q'qc i% BT @ﬁt&b e Chndobidttdon of the
aSYMTEt ric centr ednlnﬂb %r fsa mé)@\é: kbaction) dhel}E ﬁ'mc—m mig)rﬁmuﬁﬂ’ L-=
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advcrsely influence the purity of the products. On the o excessively lowered
: reaction temperatures reduce the specd of reaction so gread v, that reductions in yield
' . can arise. Reaction temperatures in the range of —20°C to + 50°C are therefore pre- 45
45 ferred, a temperature of 0°C to + 20°C being particularly preferred.
' The reactants can be reacted with one another in equimolecular amounts. It may
however be advisable to use one of the two reactants in excess in order to facilitate the
purification, or pure preparation, of the desired penicillin and to increase the yield. For
- example, the reactants of the general formulae II or III can be employed in an excess
- 50 of 0.1 to 0.3 mol equivalent and as a result a smailer degree of decomposition of the 50
' reactants of the general formulae VI, VII, VIII, I¥ or X in the aqueous solvent mix-
ture can be achieved. The excess of the reactants of the general formulae II or III can
_ easily be removed, because of their good solubility in aqueous mineral acid, when work-
_ ing up the reaction mixture. On the other hand however, it is also possﬂ)Ie with advan- - 55
T8 tage to employ the reactants of the general formulae VI, VII, VIII, IX or X in an ex-
" cess of, for example, 0.1 to 1.0 mol equivalent. By doing dus, the reactants, for example
of the general formulae IT or I11, are more cconomically used and the decomposntnon of
the reactants of the general formulae VI, VII, V11, IX or X, which takes place as a
' side reaction in aqueous solvents, is compunsated Since the compounds of the general 60
. 60 formulae VI, VII, VIII, IX or X added in excess are rapidly converted, in water, into
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used as the starting material in the present invention is illustrated in
nore det all I n the fol l ow ng exarrpl es. 35 The chem)t herapeutic
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the test tube series dilution test, the reading bei ng taken aftex>Z24 hours
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NATC
: not possible or:meaningful because of the absence of siifi n, ¥
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for the s 1
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:},t 3?2 849 35 he chemotherapeunc activity cf the new penicillin ¢p :
tt£| el
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i'bi r n | medium of the following composition: - |
{b tory é’B centysiaen Sl P OnOID) 10 g

-Peptone (DIFCO) ' 10 g
. - NaCl - 3g
: : D(+ ) Dextrose (MERCK) : 10 g . :
45 (The word DIFCO is a Registered Trade Mark) _ 45

hY

#) 1 mol of penicillin contains 5,9514 x 10° Units (U}
. The numbers here allocated to the penicillin compounds correspond to the numbers
of the Examples in which the preparaticn of the particular penicillin compound is
described. -
50 The spectrum of action of the penicillin compounds of the invention encompasses 50
" " both Gram-negative and Gram-positive bacteria. The particular advantage of the peni- '
cillin compounds according to the invention is that both in vitro and in animal experi-
ments they are active against amptcxlhn— and carbenicillin-resistant bacteria of the
group Klebsiella-Aerobacter, agamst ampiciliin- and carbenicillin-resistant indole-posi-
55 . tive Proteus and Providencia bacteria, ampicillin- and carbenicillin-resistant Escherichia 55
" coli strains, and against ampicillin- and carhem'"ﬂlm-re..astant Pseudomonas aeruginosa
and Serratia marcescens bacteria.
’ The concentrations required for destruction are reached in the serum after paren-
T teral administration. The results of animal experiments for some of the penicillin com-
- . 60 .. pounds according 1o the inivention are summarised in Table 3. ' 69
: The generally excellent action is achieved both on single and on repeated adminis- '
tration. The penicillin compounds according to the invention are stable to stomach acid.
Some of the penicillin compounds show excellent toleration, which is made parncularly
clear by the extremely high dosage which is tolerated, thhout complications, in the




in Um Penicillin Type of bacteria No. 4

Carbenicillin Pseudononas Bonn 16 - 32
200—aerugi-nesa \al-ter 7 100 E
41t - 25 - _ 100 E 27 500. R,
12.5F - 100 V 10 818 25 _ X000 V 10
797 : 12.5 V 10 887 '
12\5/ - 8 1-00— - 139\7‘3&%{1 900 - ' 1')8'5
50 A case of mice when adfpfhisgred mtrxvem'lsiv into d@5f:thbﬂjg tad| (Tgble 4).
-60c Table 1 giveyp ! %ms of minimum inki bnj_t)@oco Bﬁxaﬁst(grpcmcﬂlm No. 4
62 i (see Example 4a) mfo:%pmson with ca;bemuuT
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T 63 - - __TABLEi z. 16 _ 400 69 y
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Penicillin Type of bacteria No. 4 Carbenicillin
Serratia 2 1.6 12.5
mercescens 3 12.5 4004
1.6 \‘ 12.5 6 1.6 12.5 7
1.6 100 9 - <08 61§C/
<0.8: - .6 K ' 8 6 ovi denci a
930 . 9 <0. 8 1,392 869 933 _ 9
12 5 Lo 3. 945 TABLE 1 ‘('mt.ﬁgdﬁ. 3 Bacillus
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1.6 ;L QJO' - =400 1200824 ‘
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1 6 G . <0. 4 1.6 605inU
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i ngredi ent a conpound of the invention in the formof a sterile or isotonic
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tions of the nedi canent physically discrete and coherent. The preferred

daily dose for adm nistration to human subjects of the nmedi caments of the
6—000—+-6—90-000-000—unr-ts of active jingredient The

N
|WVUHLIUH —S—ovuo—ouo—+6 oo

pr OdUGtI on of the above-nentioned phar maceut i cal conposi tions an di ca-
40 . ¢« ments is carried out by any nmethod known in the art, f xanpl e,
by'nQ)(l ng the active 40 - i ngr edi ent(s) wi'th the dlluent(s) ((Y orma
phar rraceutl caB _conposi ti on (e 9. a granu- 8% and then formng the 13
corrposwl on.into the—m e—g—t-abet-sy-—FHat-s—+Rvent i on further
proovi des -a met hod o omz&I'ng (including prevention, relief and cure of)
the abo e- ment i oned| di seé‘gg & Nhog- hymay ani gal's, whighicom 45 :

el &hi ffal § a~conpound" of tfe Tnyention alone or in
or in the formof a nmedi cangnt according to.
-these active caonpounfls will be '

admxiure 45 with ja di
the invention. "It i :

agm ni'st er ed perora:l| n- terally (f & exanpl e intfamuscul arly,
i nt‘raperl toneal ly of, |ipl par tf cgl ay, ¢ty a\ﬁeno;us#y gang | ntravenously by’
con)tl fjuous drip), . rj y for locally. 50 In _general it has

prO\(ed advant ageous tae .aplm nister amounts of from 25,000}jto .50 1,000, 000
Lu/kg c?f body wei ght} pgrs 0 gchizseve eff ect ioveor esuld s| Neverthel ess, it
¢an at times be necsaryc'ito—dew a'tﬂe Trom those dosage’ r ht eg,

' wei é‘u ‘%Eg]he

e nature and body.
t he i ndivi dual reactﬁ'ﬁm

humam or ani.mal subj e{ to be treated,

t .
sut}j ett to the treat mng| e tyspeooof*foqsrml atj og i® whith 5t§"r§"5ac tive
i'ngredient is admini e§ed and the node in which the adn ni $t¥&tg brg
carried 55 out and t eé’pm nt 1n the progress of the dis aségm E.Etsserval at
which:it is to be a 'I‘E'S-"‘tﬂed’ Fhug i mayg nesqae gc;ases"’s:uEf?i €& to use
Iéss than the above- mgnt ed m ni num dosage rat®, il st oé@g-ﬁ:aﬁes the
upper.‘linit nmentioned i theEc'ggig Bd
re.s,ul ts. Were larger{a ﬁdrgnlgtgeg it, can befad isdlHd-gst o
di; yl dé 60 t hese. i fif o¥ i viPdual “admi rrr*st::n at:;l' ohs & ggﬁl cour se
Gf the day. 6@ Fingl 1§} “tihe i nvent| on provides an ani ngl ’é@ég ﬂ]gf
A sing a perg ci CONF T : nt i orgrd® 5
nutr')ltlous mat erg al | o Edampl es Whl h:ioINI ow idl ust nat e_tﬁéﬁ;ﬁ@ﬁiion
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tHe éxanpl es agree (wihjt pat i charstructure ?he* p05| i off PoF stHE i gnal s
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Under the heading: " Activity in animal experinments ", "A" means that the

par- ticular penicillin, when used subcutaneously in mce against
PScuuuuunaa aet ugl rose—~—F—41—is—mpre—active than carhenicillin, " B .
deth les that it is nore active agai nst Kl ebsiella 63 than. carbenicillin, "

C "'denotes that. it is nore active. agai nst KlebsiellTa 15 63 txen

cep‘hal othinygnd " D" denotes that it i 339084 active against Kl siellaﬁ3'
than(w 15 cepharextrn. The rTgures (o) guoted— I The actTvitiesagainst
certain bacteria are mni muminhibitory concentrations in the.test tube
series dilution test after 24 hours incubation. Exanple 1.. 20 - A
gdlum\p- a- [(3 - acetyl - imdazolidin- 2- on-1- yl) -

rnbonyl am no] - 20 benzyl penicilli n: [err] 17.5 parts by weight of |
arrplpl I lin were suspended in 80% (vol ume/ vol une): .aqueous tetrahydrof uran
(MQ ‘parts by volune) and sufTgremt TrIetnyram ne (ppprox] 25 . 6.3
pétts by vol urre) was add§d drppWi se whilst stirring,jat [efr] just to _
prloduce a - 25 clear gol ut| on ‘andBt & gBvega HEa) ue & |from7.5 to 8.2

? dss_ el ectrode). The mgxturp wag wolcedwt Owi] egr].na d 78 parts by wei ght
?’0 13 jacet vl -im dazol'i di n1>2 onk- 1- carboyl “chiorfde were added gradually in
.pﬂrtl.ons over the course®of 3p rin tfés,,_,wﬁ;lél the Jik- t ¢ was stirred and
kﬁpt. at a pH-val ue of frq;n? to|8 By sinultaneous addition|of t#i- 30
zethyl ‘ami ne. The m xture #as st i n-ed—for—10-ninutes fered andg - -
sqbsequently furt her -3 30f sfjirped at room tenperpture yntilgno further
addi-tli on of triethylam ng was éecet sary te maintain p pHgval ue of 7-8. 150
parts by vol ume of water gwere| Eyw éto%ed aFFd the tetr hydlcoturar‘évvas | ar gel y
rempved in a rotary evap@rato*ﬁtt"‘ro'omterfperature The regi du aqueous
sl ution was extracted o by &haki idg with ethyl acktatg |coveed with 35
’é50 parts by vol une of f h peflyl |acetate and acidified tq pH&E1.5-2.0
W, thidilute 35 hydrochlprl c acid whilst being cooled witth i ¢®. The -
‘orgari c phase was separake€d off,| wgshed twice with.5D partg by §ol ume of
:%@teif at a time and dl‘le&EOI‘ 1 thoyrgover an- hydroup [eg ]l in &

=~ =

;-,.1_,--; l.gerator. After filt oh, |abgu8 45 parts by vo] une®fi a 18 nol ar

tgelution of sodi um 2-et hgl g Kalj(')ate%i n et her contaihi ng*hgt harl were
’é\ddedtothe 40 = ﬁot—-uj’lonct the penicillin. The mXtyre vls now
é:ent;entrated on a rot&rygeyappr4tof 40 until it{hadag oil

fhanegt by

se, Bith .

nt aihed 10% by
forg 30 mi nut es,

he |&tter was
45 thgdr ous
soff-¥m salt of

bst @Qe Yi el d:
N.r.: 2.8 S 5.8
Cw8.6 H(6.2) -

), 285 (2H),

'~cqnsr,stency and was di—ssg;l,@ed i alsufficient anmount
' g!;o'rous shaking, .and.thg %ol ut-fon{was rapi dly added
qprous stirfing, to’ 50?2 Par t s-{by vol wre of et ger_whi
I me of methanol® The gre- ci §iE4t® \8is &l Boved ol &
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Ig;lal,n suspended in et herf:ﬁl 1terel |off @nd wgshgd Wi
'ét h¢r ~After drying over,:[’err] i § |ayvaguem destcoat
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1, 392, 849 o _ _ 18 The product showed
only one antibiotically active spot in the el ectropherogram Activity in

all B X SW=Tala A aal-n a Q

aga_'l._;r'].;':_st_ Prot. norg. 932: 6 5° Activity against Psdm arug. . 25

5 Act-% vity against Kl ebs. 63: 25 B) 3-Acetyl-imidazolidin- 2-one@gr bonyl
c.hI@gg de: 20 parts by weight of N-acetyl-im dazolid- 2-one m xed th 25 |
parts: by vei ght 10 of triethylam A¢%9%#8 150 parts by volune of dryls

benzene wer e=fTTST Taken and 27 parts tABLEYs Wei ght -of B | S

trln’et hyl chiorosilane in 40 parts by vol une of benzene were added drop-
wiise at. Toom tenpera 1= —30—FA-Fit - jrring. The
mi, Xt.uf e™has subsequent pahidai! dd £.0[, ohBnthosHoss Mpdasn imeftheixein 8i sk ur e bei ng
ekdludad,” and the trij- elWbyl ari ne _hydr aehthidof wigevihimgrkepr eci pi t af ed (22
p:asrit;,(s._; by wei ght = 10047 vas TifTtered 15 = 4 gfof after cooling} and
careful ly rinsed with dry bengene.- The benzen€ sol ution thus 15 obtained
Was | treat ed with a s¢lution éff 17 parts by wed.Bt of phosgene i 50 parts
_byL;v!_qe;J ume of benzene @t [€rr] and.Teft to stand overnight at [err] '
Fherenfter the sol venks wast stove, fipeitivendch dlsn relaietio edbetin dumassiod UeleTRss dr i ed
under’ an oi | punp. midicinambthe ppicilicompoutds ¢ iF“f“!‘)‘riﬂ“falcetonxta./Ipen ane moxture. 20
YU B e g B e ) s i s

20 Cal cul at ea: C 3? t,%[fj ilgagznix Wﬁalﬁqui i ; :

5
PO Cal ! i thethan a%olvdn©biicholecul 89.3 H
. 3 Cl 17.7 N 141;92 thawt200/{preferably less than 350) excéﬂtﬁi:ihaagll;snébf ﬂﬁlgéeea@gﬂvg?ﬁﬂ.ﬁgO
and 1660 [err] NWMR:Ssi ihentipn fprther rogdes @ pharmageyticalrrgmposit Bnf achi
Accor di ng tog)t__he_ I\Ng‘ ¢t foprRyne e Mo rBRIteR ! e Py g §f'ﬁ%?§§9{%ﬁquofl :
N-acetyl - 25 i m dd26k daneson\ith RviBRUEYAIaRAes doQke dnitii6id Qinprising of -
react lon with anpi dubdl b the ifeaid lefthed Agne ofih addhismpetwith aidiliedtaz ol | d- 2- one, 30
28: 6 :parts by wei ght The asetiyl alschporileed inﬁdii?@"tggr the forn olopeblte (cluding

e

tet rahydrofuran 3bzees H‘W&SHF’B@’ §?’5‘6?7e‘flm}ﬁ Blﬁufr" S
AR Cre O B
S‘o-_t!ls. pensi on -05 25. 8'%@? e A MedOh thidlsgedi D ok thiticaldigatet @hdsit Vol UNE

10

g ‘dfg’ t et r ahydr of Ysaehs sitable S6 hedidaiPadiintiidtiod. Wakdistmient pctiofagy ud: feoul’ $s at
FODMt enper at ure, dsey inothis Sperificaigl seans ohysi yms_qs%ncotlﬁﬂp jors feitable f%gﬁe‘gﬁ for

prif | .
$ ':.. ‘t i‘nEy t SOl v@ fm. tgatlpl‘h? ; i g (.i?.l y ?m@ i;& to. T txx.nexj.o St

R i i %gﬁ ! h Skt Was 20

: g?gyst al lised fr Ongﬂgﬁ?m p fx ﬁ’e &?g%?&?lir,ofsm exam)| c;%:g half, a third, ‘cr):na-lquarter of; 35

73
Viiehdl ' 529 MBI t i gl ek Wi [depehd ok @hehet Eeabdickekis o bd hdigsterdd dte @ font %6

i[:g;’mqﬁi 4o G AT 0 chnpledvichiug s singini dpcient 3230, L7 3&1_% 1640
4I®‘ LX mpl e ‘225 AT ﬁ%q ormggfc(fin_nneri:gngg% sms,ﬁrgx,%@ayﬁﬂmﬁnﬁm sg,eisl ons: 25
g la ’ suspensions, solutions and emulsions of the active ingredient in aquecus or non-aqueous '

diluents, syrups, granules or powders. : .
~ The diluents to be used in pharmaceutical compositions (e.g. granulates) adapted
to be formed into tablets, dragees, capsules and pills include the following:
30 (a) fillers and extenders, e.g. starch, sugars, mannitol, and silicic acid; “(b) binding 30
. agents, e.g. carboxymethyl cellulose and other cellulose derivatives, alginates, gelatine _
and ‘polyvinyl pyrrolidone; (c) moisturizing agents, e.g. glycerol; (d) disintegrating
agents, e.g. agar-agar, calcium carbonate and sodium bicarbonate; (e). agents for re-
tarding dissolution e.g. paraffin; (f) resorption accelerators, e.g. quaternary ammonium .
35 ' compounds; (g) surface active agents, e.g. cetyl alcohol, glycerol monostearate; (h) 35
' adsorptive carriers, e.g. kaolin and bentonite; (i) lubricants, e.g. tale, calcium and
" magnesium stearate and solid polyethylene glycols.
.. ¢+ . The tablets, dragees, capsules and pills formed from the pharmaceutical composi-
- -tions of the invention can have the customary coatings, envelopes' and protective
40  ‘matrices, which may contain opacifiers. They can be so constituted that they release 40
i, "~ . the active ingredient only or preferably in a particular part of the intestinal tract, pos-
S .. - sibly over a period of time. The coatings, envelopes and protective matrices may be
’ . made, for example; of polymeric substances or waxes.
../} "The ingredient can also be made up in microencapsulated form together with one
. S - or.several of the above-mentioned diluents.  * _ 45
. 2% ““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. Ci,-alcohol
_ J."  with Cy-fatty acid]) or miixtures of these diluents.

50. . The pharmaceutical compositions which are ointments, pastes, creams and gels can, 50

“* for example, contain the usual diluents, e.g. animal and vegetable fats, waxes, paraffins,

starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites, silicic

- acid, talc and zinc oxide or mixtures of these substances. .

- .7 "The pharmaceutical compositions which are powders and sprays can, for example,

S5. . contain the usual diluents, e.g. lactose, talc, silicic acid, aluminium hydroxide, calcium = - 55




A) Sodium D - a - [(3 - nethylam nocarbonyl - imdazolidin- 2 - on - 1 -
yl )- carbonyl am no] -benzylpenicillin: . OIll.- [err] 19
473-_952’ 849 19 This pnni cillin

wa_-js_;aipr oduced as described in Exanple | A from6.5 parts by wei ght of"
.3.-_.('-N- nethyl -. N-trinethylsilyl-anino-carbonyl)im dazol i'd- 2- one- 1- €arbonyl
chloride ‘and 14 parts by weight of ampicillin. Yield: 27%5 ; :

. [,e:r_,irf] -Lactgn content: . 83% Cal cul at ed:1,39£8466. 5 H4.9 N 14, 5.6 16Wt
% Found: —-'-—6—4-6—6""1#";‘5"6*‘"1&1-“121—@*‘“3‘—5‘ W R ands g 333 1765, .
1rzz. 2672 ang IR MRS e et AORee Sy
4";‘ i55_:; (eﬁ), 5.85 ﬁ he é‘za c co :sf( r;él-él:ich' are solutfosd Bnd cBukibns(c3ty)foraexd 8.5 ppm

iy !3H)'=;. o ample, contain the. customary diluents (with, of course, the above-mentignedexdgior y i n
‘ani gl expér i menvkpivBs Byiad mlccﬂ@t‘st‘éﬂlﬁ, oyt %Hor%;(c?fé? Hheopprese sf/%gl.;fa%; 6 3
yiVel .",: i 1 ag gen as NS, A1FSOL ; n VISINCES; ecLiC exaniples O
Activity aoal nst SAQEITG Tl Al ‘%?%Hf? UL et ckia, Vel ter
39 't ACt 1 Vipdyy laagﬁﬂoﬂsg_cnzﬁgc @, prépyt g'yﬁlyclag 1,3-butylene glycol, dimethylform-

3

1518) 3 - (N - emidayils Hoxampie gromtl hyd al,| gikerol, enibpoiafolybsisdhyl, poisewiidazol | di n

=P frone -10L car bemiykoluand Gty eeid esfersiof forvtolonmizamesisigolot 7. art wei git
ol Mt g B i 5 Rt i ol B4, G
: ‘Of b,énzene and 1 B%ﬁg ﬁham(acmﬁil:ﬂ _Emﬂ;sititnfsl\ﬁ{idﬂ)’dr@-@ﬁsﬁéﬂsmﬁ&aﬁ' le@tdite the usaD
-,'-d.r opw se over t haih@ns) st aOiquiBQiltantsd g S, Ediyl dicohplapromyiehy/slyeeli ?tface@ﬂive

‘tri‘met hyl cHi or o- agits dap ethawylared dnyceghpehels ag?{gé%%hﬁ he St pdaprbimesithe 15
“excl usion of noi ﬂqg?zgs@i%?@;ﬁﬂ%efn‘}lﬂ‘ﬁm@ s o OTERTS JERE nd&F ref I ux
T‘_bf' 24 hours. It W ﬁngheﬁha&%ﬁuﬁgn cdnfpBsidichd Bkbih@R e ifverdias b A1y comiight of
p-hpS-_ge_ne in 20 Padl(tu‘éiné)ygemmahm&cﬁfvawm.as'BbﬁnmEis xid Qaveuringgdditght (e.25 t o

“st g;n:dhl n a2¢ ef ri gepemon ggméreuﬁa_ s oil) sl swyestoping REeps 668 faFsh g@ gff in vacut
‘and ‘the residue yas el COEPOSIEiPnS 5 .‘“g*gg X K@‘@g Liepapded in a
éL 1 .gvol une: vol u%m ‘ g?mr,f(_ap%fr%’é%?er?g tggigfﬁént aﬁ%gglﬁ itl §?led%{)1@?, t he
filtrate was evapor &f fuib® ol yapasd anthe ilvaribgshchhermastisUopesiies avd dry
fethel and 3yain fictiteerssawiring Fibe fuvintipmean alsi eruagother shemcHBieIAS € ool €@ i n
Aice for approx. ompgunds. ThROLMEH L (PN Blusghy ehcomapuadsof i et thbse ma0

1l tlered off and .;ggg tﬁ:i a‘m icaments of the present 1011 1Y a bse m
e A b atlth g’ﬁa‘f‘rﬁac 1 R¥AfaFickk BF the Qr&dny A&, The
Fem - solid nass Wa& MEdi@tlendNfey ndlideO bolveyisl 0P molbaibo rvatiginglets Ohanh200NVRRIS pect r um
‘;ﬁl_hgj-s_ubstamCe t hdiwembt ai ned consisted of a 3:1 mixture of . . . 30

S e i _ € q1 §] I accerding myen-,

% ﬁ% 2?1:,]8' ma'zgc'ar lgi{?nng;\ghe?hﬁciﬁgyg? \E:A!Et oﬁﬁg” not) m y%ﬁ%f&i%&, :ﬁydjf’ the’fo ovﬂﬁy 35

LAT el - tablets (ircludﬁng lozenges and granules), pilis, ¢rggees, capsules, suppositories and

3 (N et hyl - N-tr aduldy |Somb Bt @Bt T6ime @dalp @0 adc upiorl dataykd dense 3t GRectye darb- = 35
AR ; 35 gredient.. Some, such as capsules, include a protective envelope which renders the por- 35
ot tions of the medicament physically discrete and coherent.
I "._ P o The preferred daily dose for administration to human subjects of the medicaments

Vk of the invention is 500,060 to 90,000,000 units of active ingredien..

[ .
l

t
FN
HER

s

F
t . _ The production of the above-mentioned pharmaceutical compositions and medica-
_ 40 ments is carried out by any method known in the art, for example, by mixing the active 40
N R " ingredient(s) with the diluent(s) to form a pharmaceutical composition {¢.g. a granu-
R 3F late) and then forming the composition into the medicament (e.g. tablets). _
IR . “Fhis invention further provides a method of combating (including prevention,
P ' relief and cure of) the above-mentioned diseases in non-human animals, which com- -
o 45 - prises administering to the animals a compound of the invention alone or in admixture 45
VL : with a diluent or in the form of a medicament according to the invention.
: ' It is envisagcd that these active compounds wiil be administered perorally, paren-
v terally - (for example intramuscularly, intraperitoneally or, in particular, intravenously,
b . and intravenously by continuous drip), rectally or iocally.
A 50 - ¢ ' In general it has proved advantageous to administer amounts of from 25,000 to 50
RS .- ..1,000,000 U fkg of body weight per day to achieve effective results, Nevertheless, it can
i *. -at times be necessary to deviate from those dosage rates, and in particular to do so as
a. function -of the nature and body weight of the human or animal subject to be treated,
‘the :individual reaction of this subject to the treatment, the typc of formulation in which
35 .- the active ingredient is administered and the mode in which the administration is carried 55
‘" outyand the point in the progress of the disease or interval at which it is to be adminis-
..~ tered. Thus it may in some cases suffice to use less than the above-mentioned minimum
. dosage rate, whilst other cases the upper limit mentioned must be exceeded to achieve
. the desired results: Where larger amounts are administered it can be advisable to divide
60 . these into several individual administrations over the course of the day. 60
o Finally, the invention provides an animal feedstuff comprising a penicillin com-
pound according to the invention and a nutritious material.
* - The Examples which follow illustrate the invention without limiting it. -
.- The a-aminobenzylpenicillin used in the Examples contained about 14°%/ of water ' '
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onyl chloride (NVR-signals at 6.0, 7.0 and 9.7 ppm which could be reacted
vmth arrpl- cillin to give the correspondl ng pen|C|II|n (Exanpl e 2A) O

under icooling with ice, to a solution of 20 Jparts by weight of a

by vvenght “of N-chlor ocar bonyI| m dazol i‘done-2 were added in portlogg 40
aqueg)us met hyl - anmine solution in 50 partszgy wei ght of tetrahyd uran -

whi ¢h' had bedh adj usted to a:pH val'ue -of 1,89 4% th concentrated hvdr achl or¥c
aci d;''and at the S@Eashjdisus ae-dithop@zpEenRAlnS [2onifafe Hﬁislﬂtlateﬂe@pdaiﬁca'ixbﬂTNot aneous

addlthon of triet hyﬁ@m&]ecanlﬁherpba«fdtcgmallyhél mx- 45-.  ture was further
stirred, until the HFS& '&d Ha: & [ soppiciltiey iy jte ‘FdrFPﬁ’EFE“ég'améWEn 45
wi t hout \éddlt on o enfy E% Nl Hﬁfég‘ '? Wb T Sﬁtﬁlﬁxptcn% .
addi.ng HA art thedés@ibé F QS ArPIR. pRe6rurh Cirtchd ik Sroveafell0.  ThE pr Oduct

wa$ filtered of f, ri nTisdNMREspecaa Mtxttrécerdccbmﬂmt)érsolam and dr pighald ihdiged if r om
meft.hahol . i el d 72%%9!6? ﬁsjeop\vﬂlrﬁw{rw; stgygture; the positiop jof thi signaly.is sicndn . 9 H

-values.

6" 1?‘ N 29. 4 éO 00 calculati the ana%cal data, the water content i3 taken into account. 50 Found
j— 7 'H 6. N ndeYhe %admg ctivity in animal expcrxmente », “ A means that the par-
l,{ 92 :849. ncula" penicillin, when used subcutaneously in mxéOagélBt [Psendtanoads aﬂﬁﬁ@qsa 1728
ang! 1645 [err] NVRE 9 %e agtive thag by qﬂgm n‘ggs ﬁ?ny rhavaltzs g ‘?‘(;“E’g?a sH) and
7 2 p;bm (3H) 15 Exa &%uﬁﬁ)ﬁ i te at it L"tdfé ﬁﬁzb e{ g oli dlf'
2 Lion - 1°- hafeaqulgony ? penl crl

5 [er r] This pem CI FI The figass U ool) qadedais ﬂdeaﬁrﬁtiequmstraerﬁxmﬁtbx& dre ﬁ:tm‘:m:r?. 8

par‘ t's;yby wei ght of infibitoryrganergiearions ig gheteshiyibe serics gilutioy tshtialirr4 howps incupgtin.. 1 -

car bonyl chloride and 17.5 parts by wei gfgam&fe anpicillin. 10 Yi el d:
9% . ., 20 A) Sodium D -w- [(3 - acetyl - umdazohdm 2-on-1-yl)- carbonylammog 20
10, Lenr]-Lact am conf esthzylpeBdfiia:Cal cul ated: C 48.8 H4.4 N 12.9 S5 9 w
% F0und © - C48.6 ‘H(6.7) N11.0 "S 5.5 _w % IR 'bands at 3300, 1775
1[7,40 11667, 1605 and 1262 cm1. 15 o .N ignals at r=2.3-2.8 (5H), 4.
(1H '45(2H) 5.8 (1H), 6.15 (311) k4H), 8.4'(3H).and 8.5
pm( H) . The product. only showggone CF cog“ﬂj') tive spot in the

e]mct opherogram Activity in animal exper| ment§ B and C. Activity
al al nst' E. coli 183/58:. 4 20 Act|V|ty agai nst Protam’rmrg 932: 8

é‘t I Vity aga| nst Psdm. aerug. Walter: 16 Activit y against Kiebsiella K.
j . 17.5 parts by weight of ampicillin were suspended in 80% (volume/volume)
" aqueous tetralydrofuran (140 parts by volume) and sufficient triethylamine (approx.

25 6.3 parts by volume) was added dropwise whilst stirring, at 20°C, just to produce a 25
o clear solution and to give a pH value of from 7.5 to 8.2 (glass electrode). The mixture
was cooled to 0°C and 7.6 parts by weight of 3-acetyl-imidazolidin-2-one-1-carbonyl
. chloride were added gradually in portions over the course of 30 minutes, while the mix-
ture was stirred and kept at a pH value of from 7 to 8 by simuitaneous addition of tri-

30 © - ethylamine. The mixture was stirred for 10 minutes at 0°C and subsequently further 30
: stirred at room temperature until no further addition of tricthylamine was necessary to
maintain a pH value of 7—8. 150 parts by volume of water were now added and the
" tetrahydrofuran was largely removed in a rotary evaporator at room temperature. The
_ residual aqueous solution was extracted-once by shaking with ethyl acetate, covered with

35 '250 parts by volume of fresh ethyl acetate and acidified to pH 1.5—2.0 with dilute 35
- hydrochloric acid whilst being cooled with ice. The _organic phase was separated off,
Con : : washed twice with 50 parts by volume of water at a time and dried for 1 hour over an-
AR - . hydrous MgSO, in a refrigerator. After filtration, about 45 parts by volume of a 1 molar
A : " solution of sodium 2-ethyl-hexanoate in ether containing methanol were added to the

: 40 - .solution of the penicillin. The mixture was now concentrated on 2 rotary evaporator 40
G * . - -untl it had an oily consistency and was dissolved in a sufficient amount of methanol by
M - -+" - - -vigorous shaking, and the solution was rapidly added dropwise, with vigorous stirring,
U SR . 10 500 parts'by volume of ether which contained 10%, by volume of methanol. The pre-
’ N c1p1tate was allowed to settle for 30 minutes, the solution was decanted from the pre-

45 . cipitate, and the latter was again suspcnded in ether, filtered off and washed with an- 45
- " hydrous ether. After drying over P.O; in a vacuum desiccator, the sodium salt of the

kR pemcxlhn was obtamed in the form of a white solid substance.

Y

1 95%
. 'g-lactam content: 849, : -
S0 - Calculated: C 483 H 49 N 12.8 558 wt/ ’ ' 50
Found: C 486 H(6.2) N 11.7 S 5.6 wt %. -
" NMR-signals at r=2.3—2.7 (5H), 4.3 (1H), 4.5 ( H), 5.8 (lH), 6.15 (4H), 7.5

" (3H), 8.4 (3H) and 8.45 ppm (3H).




B) 3- Met hoxycarbonyl -im dazol i di n-2-one-1-carbonyl chloride [err] 25
This carbam c acid chl or| de was produced as descrl bed in Exanple 1 B from 8

6.2 parts by weight of phosgene. Yield: 72% Meiting p0| nt= [er
30830 ‘Cal culated:. C34.8 H3.4-Cd 17.2 N13.6 W %
34.8! H 3 4s d 17.1 N 13.6" w % IR bamoat 1820, 1737, 1690 and 1261@

'wel--g“ht of tr|- rret hyI chI orosHane, 9 parts by vei ght of tri et hne and
nd: C

[EI’T] NNR-qullal S

N rret h oxy carb ony caj%m 1 ﬁovz‘gxgg éggaxrllr&%mcahy P Eve sﬁo‘? r) the g&ctmphcrogram

[err v, Acuv1tyagam‘stE col: 183/58 3 35 14.9 parts by weight of
. N-chl orocar bony| Aktiviglagabkt Rlet2nap@3erse i ntroduced into 70 parts by vol ung

@f ite-col & net h ity against é’nr%w _: \BS stirred for 1 hour at room
t efper at ur e ‘and SqBriE gerin Fiep ficuf:.at” 40-50C. After the excess

nfet hanol had bee@)sT;rAcaQagldQ,{ofldm.QJage-f. ogg&hm recrystallised from

\apet one. 40 - Yield: 55% Melting poil nt =lerr] -

. Cal culated: C.41.6 H 5.5 *N:19.4 " vit % " Found: ‘C 41. 8 H4.8 N
?;»1 ‘W % | R-bands at3320, 1745 _anddgngJ%[] 21 -

1, ‘392 849 ' | " 21 Exanpl e 4 A) Sodium D
l';-aal[(S- mathylsulphonyl - imdazolidin - 2 - on - 1- - carb-
conylam no] bcnz %I ﬁ@g’i@ﬂ bl g al\fé?t}’l lmgazohd— -one %nx:%i “pust s | 5) i vva
'produced adddesc ; L%E' %gz it of

';31 met hyl - sut phoma,,selé hrggl;u@pgﬁc %) V‘E“r\g;“ ‘,ﬂll_hls @‘::,3, amgn@arts by

.wei ght of anpi ci |vas Bubsedielyboiled>00 26 Hoes i dei_amtxa:msmmbanga:ciu@d,%ﬁ&e tri-
Cal cul ated; C 42th71amme becsochhrlﬁlelwfgth pBcib@atgl (24tpamg by weight=100%,) was filiered

'10° F d 15 C offpaiter cqling a Gnns ry é%,
-i728?u2670 1605,‘,011? 2ehr st nﬁi’f’#(f S °P§\g’§§“ et o ﬁ@ﬁ ﬁ%ﬁ, 435

( 1H)| 4.5 (2H), Swa8sitipgdll off ; Beifd.ard (hé IdidueGra® bried er arBo.Hpu(n’ﬂl—Dt wanelcrBab ppm

Nl

(3H) 15 Adisqd\fmtrymtwemtmulrms)qgerl ments: A B, Cand D
15 Apt I Vi txoagal RS G4. 81(g}ol dféﬁgzp%lm 384 Act ivity aga| nst E. coli 183/ 58
‘144 _ . Calculated: C 377 H 3.7 Cl 186 N 147 wt %. : -

‘Found: - "C 393 H43 Cl17.7 N 147 wt %.
_IR-bands at 1798, 1740, 1690 and 1660 cm—.
: NMR-ﬂgnals at 7="5.65—46.3 (4H) and 7.45 ppm (3H)
25 - According to the NMR-spectrum, the product still contained 5—10%, of N-acetyl- 25
nmdazohdone, which however does not mterfere in the reaction with ampicillin .
(Example 1A).

'_C) N-acetyl—mndazolxd-z-one

o0~ )\m

30 - 23 6 parts by weight of acetyl chloride in 100 parts by volume of tetrahydrofu;an 30
" were -added dropwise over the course of 60 minutes to 2 suspension of 25.8 parts by
weight of imidazol-2-one in 350 parts by volume of dry tetrahydrofuran, at 0°C. The
" mixture was stizred for 3 hours at room temperature, dry air was subsequently blown
Lo o through the solution for some time, the solvent was then removed #n vacxo and the
I 35 residie was recrystallised from boiling nitromethane. 35

o o Yield: .52%; . Melting point=188°C
R - .Calculated: C 469 H 69 N 219 wt %.
tyo - "Found:© .C 470 H 62 N 225 wt %,
A .~ IR-bands at 3230, 1730 and 1640 cm—.
40 NMR-sxgnals at7=6.2 (ZH), 6.5 (2H) and 7.6 ppm (3H). - _ 40

L " Example 2.
__A). Sodmm D - a - [(3 - methylaminocarbonyl - imidazolidin - 2-on- 1. yl)-
carbonylammo] - benzylpenicillin:

S . o) ® . .
- C%—m-—co-@-couu-cu—conn—;—rk "
. N
. Rt d e |
d; CooNa ' _ -




Activity against Proteus 1017: 1.6 Activity against Psdn. aerug. Walter:
4-16 20 Activity against Klebsiella K 10: 4-16
20 B):- 1-Chl or ocar bonyt—3—+ethy-stpheonyl-inidazolid-2-one: [err] 16.4
parts,; by wei ght of 1-methylsul phonyl-im dazolid-2-onc in dioxane were
boiled for 3 days with 27 parts by wei ght of trimethylchlorosilangeand 20
parts: by. 25 wei ght of triethylamnne. The triethylam ne hyd{ogtloride
wi thy precipifated was filtered 25 off, L#92848rts by vei ght of phoSgene w e
added: t-0' the filtrat crhavdnitiie wad pbdbe® a%&trfb&fﬁ:ﬁﬁﬁn{é@ ﬁ@gmﬁ)gs:g&lt@}twegmt room
tepperature. |t weef 3t(Nemetes)-dpuimathgslyl-onigrgrtess)-andhzdiie-dne $icitb@yl chloride
recrystallised frdif bbPaF Ry ddeeiameicilis el d:  70% Melting point= [err] 30
lcul ated:  C 26.48gq:Hz391 G 15.7 N 12.4 S 14.1 w % o
30 Found: - 5 C P/Lidtamfomedt: §3,15.3 N 12.0 S 14.1 w% NVR-signals ag
r =5, 6-6.2 (4H) diattused hisf 3H)49 | R-Handss.at w340, 1807, 1721, 1360,
1165, , 984 and 742 %ﬁt\t %ﬁﬁ%ﬁ%@@rﬁ Y T34 arsk be manufact ured -
Successtul |y fromNyREE SULBROSH o83 44 (! IEPERS! g (%iégf%)aaﬁ),e%ﬁess
phosigene. i n1oet hyl@HR, scil(SH) 48 5.5 ppm (3H). _ _ 0
AL rethyl.sul phonyl -Activiyan glimal eeromats: OBJCwHOUCt i ons | 63 parts by weight o
metthanesul phochi orfHEY iesinst Bdeletd3 F8ppif se at roomtem 40 perature to
‘a‘lsuspensi on of 438 ?’fzg!gj P;%T”ag]ﬁfi%;lmﬁ'_%zgazol i done-2 in 400 parts by 40
vol:une of diuy tet rfaménlghﬁdg{mgb; sthe M XTure was stirred for | hodr at g
ferik]: and then heated under refl ux for 1 hour. Thereafter the solvent was
dijstilled off in Beda dmfthsg;#*{esmmeréylmls-mparmﬂmmaatuzmdm-pumpcmr 1
tHiour fat [err] The regﬁﬁa’ﬁ WYY o crystal lised from warm acetone. _
1,392, 849 o . o 22 Yield: 25% Melting point
[lerr] Calculated: C29.3 H4.9 NI1%d.SA95 w % Found: C 29.0
H 50 N17.2 S 19.6 w % |R bands atj 3250, 3115, 1715, 1350 and 1160
[err]i 5 NWR-signals at [err] 2.4 (1H), ¥ (2H), 6.5 (2H) and 6.8 ppm
tBH):. - 5 Instructions 2 . 80 parts by weight of -
et hd@nesul phochl ori dé fuspedsipwetl 7.b padGbypaighs obN-mvtiyhinoaibohylidtdtanime wer e

‘ddded dropw@e ovet 1%“1*@“&5‘%%@"0% be%@gﬂmlﬁultzé’sﬂs byhieight of stigtylaimirg, wat geaged 20
il

Sushension of 43 Al S; Bym i ok °°§ﬁ; ' “ﬁﬁ%ﬁ‘f&%l@??ﬂﬁ?@bﬂfﬁ?{%@%vol une
o o b e e oL

\‘f\}ag[ err] The m xbydrdcblotidervens asedsdfl and @itlsell @ith Benbdat,tahe e ﬁltﬂﬁﬁlﬂa‘s ﬁéatati%th] t he
s \}qnt was 2% hen gtﬂaﬁ" Prevreight of phaseengdn 0 party &y rawhekd dengtriecFherngnmievedicitas 25

<

59'1 - n a tog ove L S % ff in vacuo and the residue
C‘)ﬂi’ acted twce W\:J)EF 'ﬁ Pfﬁ ﬂfi&vm‘g Eéﬂigsiggfn\;gﬁ gu?;:rlm e gﬁ 1:1 (volume:volume)

_!_Z'a:;‘-j_ p b _ - mixture of benzene and pentane and filtered off, the filtrate was evaporated to dryness
RERINE ' and the residue was suspended in dry ether and again filtered off. The filtrate thus

O } _ 30 obtained was cooled in ice for approx. 1 hour, the precipitate which formed was again 30
b : _ filtered “off and the resulting solution was evaporated to dryness. The semi-solid mass

! ! LI I was dried under an oil pump. :

ST ' According to the NMR-spectrum the substance thus obtained consisted of a 3:1

N mixture of I-methylaminocarbonyl-imidazolid-2-one (NMR-signals at 6.1, 6.5 and
SR _3‘5 7.15 =) and 3—(N-methyl—N—trimethylsilylam_ino-carbonyl)-imidazolidin-z-one-1-ca_rb- 35
oy onyl chloride (NMR-signals at 6.0, 7.0 and 9.7 ppm) which could be reacted with ampi-

SRS . ciliin to give the corresponding penicillin (Example 2A). : .

o A ' - C) N—(mcthylamix;ocarbonyl)—imidazoli_din—?.—one:
'  CHg=co-N "\H

40 14.9 parts by weight of N-chlorocarbonylimidazolidone-2 were added in portions, 40
under cooling with ice, to a solution of 20 parts by weight of 2 50 wt %, aquecus methyl-
amine solution in 50 parts by weight of _tetrahydrofuran which had been adjusted to a
pH value of 8.5 with concentrated hydrochloric acid, and at the same time a pH value -
of 8.5 was maintzined by simultaneous addition of tricthylamine. Thereafter the mix-
45 ture was further stirred until the pH value had not changed further in 15 minutes, even 45
: - without addition of triethylamine. A pH value of 6.5 was established by adding HCl
and the tetrahydrofuran was stripped off in wacuo. The product was filtered off, rinsed
with a little ice-water and recrystailised from methanol. . :

, - Yield: 72% Melting point=198°C. _ : _
50 Calculated: C 419 H 63 N 294 wt %, - _ . _ 50
: “Found: C 417 H6S5 N 302 wt %, - :




at a time, and the crystals which remained were recrystallised from
nmet hanol . Yield: 49% The product agrees, according to nelting point and
| R-spectrum 15 with the s ' i

above. 15 Exanple 5. A) Sodium D - a - | -
am'npbcar bonyl - imdazolidin .. 2 - on - 1 - yl) - carbonyl- ; -
,be%;-ylpen-icillin: [err] 20 : ~16.2 parts-by weight of cillinin
170, parts By volume of nethyl ene chl orilf¥2,880 were stirred with 10 part® by

- weight of trrethyfanmne 200, 20, Dakleay Wei ght of an- hydrous sodi um

‘sul phate for 90 -ﬁnf&lﬂ%g%@iigg%{aﬂﬁapqm;,we@mm @aftaed 7.2 ppmHX-ur e was
filtered and the solulion thus obtai neg vvals 3treat ed, at [err] with a

" suspension of 11 parts by weight of  Exampe 2.~ . carbonviaminol- :
3:lagi nocar bonyl - ismxg{%#r filic:i%g??‘l'?iﬁ%%‘l“f‘l%a%%‘ﬁ%}ﬁd‘“drﬁ SP7 Ba W RSt 25 by
vol e of net hyl ene rde. The m xture was stirred for .1 hour at [err]

.-iqhda='1 hour 25 at roomtenperature afd pouged i nto_200 parts by vol une of

watier, the pH was ad- adj ust edaf@-cr@ndow -ﬁ@'ggygv%ngschl oride was stripped
_,_ggf i n vacuo. The aqueous sol ution thus o%i n s &xtracted once with
100 parts by 'vol ume of ethyl acetate, covewed with®380 parts by vol ume of
“fresh ethyl acetate and adljbusted to H:q 1.5-2. 9 vm"rpt&r}lﬁo e i Iﬁ%t ]
“hydrochl oric acid, ViFhid pepiciliootas m W{ﬁ EYBOCA Tl EXHIPE g: gﬁf’ ic
iwas'fela- 30 ti v‘@flﬁé/' E?’ifyr‘;@“ngfc’gg"_r% agoldin -4 h%%?gc'ectaéb?i; and consi st'S\é\G 0
‘thei slightiy cont® oYt P8 R d of the penicillin, was filtered off and
washed wi t hygwat eryieldhes79r gani ¢ ‘phase was now separated fromthe water,
59& le.and after addi'ti on of sodi um
WY

h
f

‘mashed once with fvhbem emgngdr BEE ov 1d
g; é@i‘ﬂ /he formof its 35

"2-et hyl hexanoat ed%fﬁéhigqg@i 'ﬁ(@éf

~sodi um salt, as dgb{lheesdnNi7ix#740] R67A605 and 1262 can. o
35 itel d: 25% [ er NMR.AhIAE £On8.ens :(51!(%{%)04((&}1(:414.51(%; 5.8 (1), §.15 KpHD, 0N 1519
IS'5.8 Wt % Foune3 (4H),8.4 CH)5ng8.5pp8 ()N 13.7 S 5 6 0% o

IIR- bainds_ a,t/*3300, Alﬁg-@& p;q—d;F .@nlylsems.oaga%?gggﬁ éﬁ;ﬁ spot 1 thé"@lect(%phéggram_ N

A0 NWR-si gnal's at \bEsY 82508 TRk sd. 4 (1F), 4.5 (211), 5.8 (1H), 6.2 (4b),
1844 (.3H) amgh 8.5 RN agathst Pidendrd. 082:p8Ni Ci | | in-acid-obtained in 37%yi el
ashoved a , 8-1 act ativinagenst Pofm. 8896 Malteractdrdi ng to anal ysis and spectra had
e ‘correct st rucheivey agaigst Kiebsigig i §°i n ani mal experinents: B, C and D.
ACthvity agai nst Eg £ MethohBborfiiimflaABEih-¥lohet 1Byl Schiofieot eus 1017: 4

Ac‘tﬂw ty agai nst dm aerug. |ter: 32 Activity against Klebsiella 63:
.16 !SG B) 3-‘Am nocarbonyl -i m dazol i di n- Zj’\onef - car bonyl chloride:

25 This carbamic acid chloride was produced as described in Example 1 B from 8 25

t
L - '
AR - ' rts by weight of N-methoxycarbonyl-imidazolid-2-one, 9.7 parts by weight of tri-
I . glacﬂxylc%lorosgilane, 9 parts b;sr weight of triethylamine and 6.2 parts by weight of "
} phosgene. S _
gyt Yield: ' 72%; Melting point=129°C |
Wb 30 Calculatcd:_/ C 34.8 %{%’.4 Cl 172 N 13.6 wt %. _ 30
v "+ Found: C348 H34 Cl 171 N 136 wt %.
B ’ IR-bands at 1820, 1737, 1690 and 1260 cmx—.
NMR-signals at r= 5.7—6.3 (4H) and 6.1 ppm (3H).

C) N-methoxycarbonyl-imidazolid-2-one

o o
o _ A . _ _ 35
35 o o . caso-co-u\)__}m : .

19 | ight of Nchloro introduced into
14.9 parts by weight of N-chlorocarbonyl-m\!dazohd 2-one were introduce
70 parts bg volun¥e of ice-cold methanol and the mixture was stirred for 1 hour at roor(xil
temperature and subsequently for 1 hour at 40—50°C. After _the excess methanol ha
- been stripped off, the residue was recrystallised from acetone.

40 Yield: 55% Melting point=185°C
- Calcutated: C 41.6 H 5.5 N 194 wt %.
Found: C41.8 H48 N 192 wt %
IR-bands at 3320, 1745 and 1670 cm™.




1, 392, 849 23 The m xture of 7.7 parts
by wei ght of N-am nocar bonyl -imdazolid-2-one, 16.3 parts by weight of.
tri n'et hy| chl orosi | ane, 15 paf S by YAed ght of tri-et h\l| amne and 100 nar'r s by

vol ue of  benzene was converted, in the manner described in Exanpl

fi r;tqu into the silyl conpound and subsequently, with 6 parts b nei ght. of.
phosgene, 5 into the carbam c aci ride.

5 Yield: 112-}6—pa-r-{—s—lay-—we4—g-h{———L-R—ba-nds—:—1éét§9Q P ,—é¥95—zé-nd
1600 [err] . O N,am_naqcar onyl oFy2enp n parts -
by . wei ght of N-chlg g}%g %ﬁi 315‘65"?”’6ﬁém‘d9681|’dé“r§a8?ed é’f) c"“bIO pH =
8.5 and\rpoomterrperature parts by volune of 25% strength aqueous

S(D| utton of [err] in 80% ° (voI urre/volourre) aqueous tetrahydrofuran After
st i fopl ng of f - the tetrahydrof UI‘CQ.I]SOI acg“ cﬂ_ >t which precipitated
s'filtered off and washed With a Yield after drying

ovér ferr] in a desiccator: 62% 15 200C. 15
Ca'lcuated C37.2 H5.4 N32.6 w % ound - 0377 H5 3 N233.2
W % | R-bangls at 334%is Rl v Poduckd 49 deskbbd 1@%@91’[%&]5%‘@&;," her 12%
of it he product WEmlgbtbﬁaﬂ-mah}“-&Jf»lbﬁyMrﬁlMo]f&d-Lﬁxﬁtl&aﬂﬁnyl BfforidB il 3 Parts

ol pl tation, evaporsighipf pepigilipness, by extracting it by boiling with several
portlons of 20 a i ngggﬁtl ng poi nt= 199C, | R-bands as for the main
am)unt) Exanpl e @-1afthm tUgyeD - a - [(3 - dinmethylam nocarbonyl - -

i ni dazol i di w0- 2 -Calmﬂated 1G4 )H mrmcm)sl esrrl(rm]wr%benzyl pem cillin: [err}o
COONa’ Thi s peni ci I Huﬂeﬁ‘* %-Exanple | A from7.1

parts by wei ght oT‘I i%f(géé Il%lr@ o}fg{ 131331 %%%8@@%1&)38&%2(\(%?0ny|

chloride and 13 p%rﬁggg mﬁ;nd@fs
[err]:Lact a#% cont eﬁmﬁmtyﬁﬂa%mal experiments: A, B CandD - 15
30 Cal cul ated: C F“‘Qﬂyaﬁlfﬁfﬂwlﬁ\d\iﬂ 632-5545 w % Found: C 48.1 H

5.7 ‘N.14.0 S 6. Ct':}]%';%““l c%’d a1‘3”290 1760, 1722, 1662, 1600 and 1260
gerr] | VR i gnal s adscd 7‘% Wi 4_4dH) . 4.53 (2H), 5.8 (1H), 6.2
AH): 7.0 380 . Actﬁwﬁkl)agau&!d&sz(elﬂﬂﬂ)o :arRd-18. 5 ppm (3H). 20
:‘35 Act|V|ty|n angm perlrrents B, Cand D Activity agalnst E. coli .
83/ 68:- 4 Acti vi t? ad& W‘W’é’ﬂ%‘hﬂwmlﬂl‘ﬁudﬂﬂ‘?‘@ﬂﬁr agai nst Psdm aerug
V\alft.er 32 40 Activity against Kl ebsiella K 10: 16

3 Di 1ret hyI am nocar bonyI -ime dazol i di §- 2- one- 1- carbonyl chl ori de
: : S GBS oo

~ 16.4 parts by weight of I-methylsulphonyl-imidazolid-2-one in dioxane were
boiled for 3 days with 27 parts by weight of trimethylchlorosilane and 20 parts by
25 weight of triethylamine. The triethylamine hydrochloride with precipitated was filtered 25
off, 11 parts by weight of phosgene were added to the filtrate and the mixture was left
. 1] stand overnight at room temperature. It was then evaporated to dryness and the
residue 1ecrysralhsed from boiling acetone.

. Yield: 70%, Meltmg point=178°C,
.30 Calculated: C 265 H 3.1 Cl 157 N 124 S 141 wt %. 30
. Found: C272 H34 Ci153 N 120 S 141 wt %.
“15 - NMR-signals at 7 = 5.6—6.2 (4H) and 6.6 ppm (3H).
St _ IR-bands at 3010, 1807, 1721, 1360, 1165, 984 and 742 cm—.
I . The same prcduct can also be manufactu:ed successfully from 1-methylsulphonyl-
L 35 imidazolid-2-one and excess phosgene in methylene chloride. . 35

C) N-methylsulphonyl-imidazolid-2-one:

.\ . Oia;soe—l.{b‘lﬂ

Instructions 1
63 parts by weight of methanesulphochloride were added dropwise at room tem-
40 perature to a suspension of 43 parts by weight of imidazolidone-2 in 400 parts by 40
volume of dry tetrahydrofuran and the mixture was stirred for 1 hour at 30—~40°C and
then heated under reflux for 1 hour. Thereafter the solvent was distilled off in vacuo
~ and the residue was kept under an oil pump for 1 hour at 60°C. The residue was re-
. crystallised from warm acetone..




[err] 24 1, 392, 849
24 This carbam c acid chloride was produced as descrl bed in Exanple 1 B
from6 parts hy weight of 4-di

Cryst al line substance. Yield: 93% Calculated: C 38.3 H 4.6 ' 16. 2 N
19 1. w % 5 Found: C38.8 HS50 4 16.4 N(17.3) w R- bands
930, 1800, 1758, 1720 and 1675 cm % N- di et hyl ai nocar | - 22
|mdazol i"d-22 one: [err] A mixture of 50°F%s by volume ef—a-59 wt %
éaqueous di et hyl amdnezgspl bliel@B pdift 193°C and 70 parts by vol une of
tetfahydrof uran mlsur;ad; us;th; tI®4 H2B 1t § B.5Nwydr o- ~ 10 chloric aci d
éfagugﬁp;stbgrm?ﬁ‘ %ﬂl ?i ﬁg g %ﬁc}&&rﬁsda"fo%r d- 2-one were added
e > g5 W b.Bppee3rgnd the pH val ue sas

i’ nt ai ned % ous addr 1’on furtkz%gral di mgﬂt, h$3|§m ne soI ution. The
mxture was furthﬂrm&“b;tsrzred until the pH was constant grofuran
Was ‘then stri pped ON partschyt wrigh f m?‘@@FSHltB ‘%tggm yogt

chl oti de and rep "'fégf "td Rty lé?}fﬁ?@ @@oo Glmﬁé

. s¢bution: ﬂhﬁ bg epciaiot S0l

E WS QR dfineinkaperaie: sol 315t—-|40‘t(; T(!h: il over10
504 and fl | ter e wad Whret chErSﬁxIrﬂlenthowas 1E¢at gsoamdvabmn strm i;f
rretnﬁst al lised f npneddve whiderempite r:? @ﬂ”fﬁ ‘&‘C%}X&}Ergrséﬂpg‘é %‘3 \(/’Ié’r :

_ . 0 & CTYS in werer )
"EIGGIS‘ ' V\f 6 A) ONIE:l tef ﬁqtn;,cpu qﬁl"/ g ?he r du es acco ﬁéﬁn omt 4§~s&cmhh 6 4 N
o ‘the N-meth, lqulphonylnmdazo al&we % IR barids
_at 32:30 1 8 1I and 16% [err] ExarrpIeIY A) Sodlum D- a- [(3-1 -
ko 0X - - Egynple
ca Py ycar bony | m dazolidjn 2 1¥1m) - 2051 1 - y1) - carbonyl-

rbonyl ami no] - r%gl 1 1C -anuuocarbonyl umdazol :
25 [err] This peni cit ;E%A%qupr%%ced as described in Exanple 1 A from 6.3
‘parts by weight of 3-(i-propyl oxycar onyl )-| m dazol I di n-2-one- 1-carbonyl

‘¢hl:ori de and 10.9 parts by wei ht of ' Yield: 62%
3'0 [err] Lactam content: 85% gﬁ‘“ C"éﬂg \a{& 1 N 11.9 S (:5 5
w. % Found: C49.2 H6.2. N 11.6 6; Wiool ~ | R-bands at 3300

17'65{ 1665, 1600 and 1260 []err] 35 ' NR—sr naI S at ' =2.3-2.8
'f .= 5
; "':-;:(il H'" 4.5 (2H), 4.5-5. ) ( H)

¥ il b P e A e

g é’l. :;nSt . C.Ol ' 0 sulphate for 90 minutes at room temperature Thereafter the mixture
' - was filtered and the solution thus obtained was treated, at 0°C, with a suspension of 11
parts by weight of 3-ammocarbonyl-umcrazohdm-z-one-1-carbonyl chloride in 30 parts

25 by volume of methylene chloride. The mixture was stirred for 1 hour at 0°Cand 1 hour = 25
: at room temperature and poured into 200 parts by volume of water, the pH was ad-
justed to 7 and the methylene chloride was stripped off in vacuo. The aqueous solution
thus obtained was extracted once with-100 parts by volume of cthyl acetate, covered
with 300 parts by volume of fresh ethyl acetate and adjusted to pH=1.5—2.0 with-

30 dilute hydrochloric acid, whilst cooling with ice. The precipitate formed which was rela- 0
’ tively sparingly soluble in ethyl acetate and consisted of the slightiy contaminated {ree
acid of the penicillin, was filicred off and washed with water. The organic phase was
now separated from the water, washed once with water and dried over MgSO,, and
after addition of sodium 2-cthylhexanoate the penicillin was '\btamed in the form of its

35 sodium sals, as descnbed in Example 1A. ' 35

Yield: 25%
B-Lactam content: 76%
Calculated: C 455 H 47 N 152 S 58 wt %.
Found: C 456 H60 N 13.7 S 5.6 wt %.
40 IR-bands at 3300, 1760, 1725, 1670 and 1275 coa—. ' 40
NMR-signals at r= 2328 (SH), 4.4 (1H), 4.5 (2H), 5.8 (1H), 6.2 (4H), 8.4
(3H) and 8.5 ppm (3H).
The free penicillin-acid obtained in 379%, yield showed a 8-lactam content of 65%
and according to analysis and spectra had the correct structure '
45 Activity in animal experiments: B, Cand D. : - . 45
Activity against E. coli 183/58: 4 : '
Activity against Proteus 1017: 4
Activity against Psdm. aerug. Walter: 32
Activity against Klebszella 63: 16 :

. 50 B) 3-Ammocarbonyl-lmldazohdm-Z-one-1-carbonyl chioride: - o ; ._ - 50

HzM'CO i('\‘l ~CoCL
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Activity against Proteus norg. 932: 4 40 Activity against Psdm
aer ug. V\alter 8 40 Activity

agar nst—Kebstett+a—K—16—4B)

Dy
3- (i (-Propyl oxycar bonyl ) -i m dazol i di n- 2- one-.1- car bonyl chl ori de: [e%r]- 25

1,392, 849 o 25 Thi's carbani i d
chl‘@rr"l de was produced as described in Ex S 1 Bfromll parts wei ghg3

of N-i-propy
met hy| chl or osi | anc aride Tnx e to§ ”ﬁypaweb thzlglufof phmg@meonymcday@rddm%sléﬁi on

fr.om acet one/ pent. ZAES b55“’“8h’ °f fhyjichigroggar ? Bitt of (iertyiamy [err]

5 According to thi{%é ’ﬁ;%m mdg,@é; %;ﬁf ¥ %Eggag’l st ed

(q

of :65% of eng pro criid‘eartl ng “however ~di'd not 5
|nterfere with the ﬁr%eacltlléon to give the penrcr I I | n Cal cul ated for 65% of
end 'pr oduct and 3 P L ” C 43.7 HS5.5,

4 3..H55d 1Q;1N_mm;,&a,5onymm%0haaogands at 3220, 1820, 1760, 1740,
1 95 and 1685 [err] NVR- si gnal s at r 4.85, 6.1 and 8.6 ppm (end product

.a dat T = 4.9, 6.4 and 8.7 pm(startlng rrat°er|al) 15 @)
\'Ni (i (propyl oxycarbonyl)-im dazol | d- 2- on#ésn- CO'N b
=15 [.err] 14.9 parts by vvel ght of N-chl orocarbonyl i m dazolid-2-one in 100

‘partsi bv volggne of i 207 qRANGy B WOONRAELE RNy ¥R Déned v aRANCLE 10
warmed to [err] quHé%s:henrr ﬁmmAEIhI&fanBé w20 pgrro byf villne: &cﬂsryerste,ngthheuemem due

was recrystalli sed"lrI 1& \4 8% Qﬂ@lumelvoluwe#q!gus%h" w[as m dg)érmf 6C .
20 | R-bands at 33 ‘F gggg

5.746.75 (5Hs andf”ﬁﬁ% o i}?‘bg‘;ﬁ o gl%orﬁ d“ﬁ“e [(3 15
'yrrolrdyl -N-carbon -|mdazoI|d|n-2-on-1-yI) 25

_car bonyl am nol - 3:7if4lliir§4 N 326 wt %.

i S[err] Thi s pengadsgka %%% ﬁgdbedln ExarrplelAfrom8
parts by weight of SAbNEbe Baal &@JO%%? i bR 3 iR O BE mhinGRLbony |
cgl qrr de anadpl3.2 cf.p&itioﬁ, bypomdgbtdqméss,aﬁmx&achhg 19.by 30iling Wide beSléral §dofions of 20
-err] - Lact am corrtean{mlypyeigst PTG iR Gands § fdrgheomaiin®ug). N 13.8 w %
ynd: . C49.3 H(7.1) N13.4 w %kxalmlglb@nds at 3290, 1760, 1720,
.16 5,: 1600 and 12%3 3aHikm D - « - [(3 - dimethylaminocarbonyl - imidazolidin - 2 - on - 1 - yI)-
: N wrbonVIammo] bcnzyloemc.lhn

: - Q
.25 RN A o
| y o /N co-§ _N- ceNH CH- conn—ﬂ )<‘C’f3 :. 25

~ This pemcﬂlm was produccd as qcs"nbed in Example 1 A from 7.1 parts by
SRR -weight of 3-dimethylaminocarbonyl-imidazolidin-2-one-1-carbonyl chloride and 13
R i parts by weight of ampicillin.

N . Yield: 76%, T o
A 30 B-Lactam content: 939, : 30
o _ Calculated: C 472 H 5.1 N 146 S 5.5 wt 9. o

Found: C481 HS57 N 140 S 61 wt 9.
L ' IR-bands at 3290, 1760, 1722, 1662, 1600 and 1260 cm—.
oo IMR-signals at r= =2.4-275 (SH), 4.4 (1H), 4.53 (2H), 5.8 (1H), 6.2 (4H), 7.0
R A 35 - (6H),8.43 (3H) and 8.5 ppm (3H). ' 35
ik Activity in animal experiments: B, Cand D -
R . Activity against E. coli 183/58: 4

o0 Activity against Profeus 1017: 16

AT ~ Activity against Psdm. aerug. Walter: 32 .

- 40 Activity against Klebsiella K 10: 16 . _ 40

B) 3-Dimethylaminocarbonyl-imidazolidin-2-one-i-carbonyl chloride:

fa ' .
_ - _>n-co-§ W-coct
. : . Chg

T SN N 2 T e T e



35 NVR-signals at r=2.4-2.8 (5H), 44(IH) 4.55 (2H), 5.8 (1H), 6.2
(4H.),.6.3.- . 3566(4H), 7.9-8.3 (4H), 8.45 (3H and 8.5 ppm_(3H).
4 AC'['.I vity aga| nst Prot eus 1017: 32 40 o Act|V|ty aga| i nst Pst au.
V\alter 32 40 Activity ai nst

Kl ebs'l ella K 10: 8 B) 3- (Pyrrolldyl N-cg%wgnyl)-imdazolidi n-2 -one-
1-'carbonyl -%4hl oride [err][. 2

24

1,392,849 " This"carbamic acxd cnlonde was preduccd as desgsbed hn Exaﬁmhbalhfmm écid

chi. ori de was pr ogartséu “alshtcbéé‘cﬁ*imgéﬂamwcm@m}p\P’éﬂawh@l‘ﬁ'?o@wallzleM‘P@FC by wei ght

of N-(Mrol I d, 1Y'§fdca5}?'|)" m dazol i done-2, 13.6 parts by wei ght of

t f iymet hyl chl oros fd §3.36 Wpalkt 10y 2We gm @ sphosgene.

R’ecryst al lisati omfrmom acedsgnaf siohen.164 N(17.3) Wi el d: 1st fraction of 5.
|'t!i-ng .poi nt = 15Eindsat 2§39, 1800, 1758, 1720 and 1675 crn™. 5 2nd fraction of

mb,Hlng point=1 25% . Calculated: C44.0 H4.9 d
14:5, N 17.1 Wt%g Neftmpentondogh il e, 2 P 81 09 Te5E O Tl T :

] R ‘Pands at “1795, 1755, .1725 and 1660, [err]

5‘1b:G)é ‘N-(pyrrolidyl-N-car bonyl)-im _bdi“&pne 0 [err]q This substance
IWas ,qroduced as described in Exanpl e % C from N-chl orocar bonyl -

i dazol i done-2 and pyrroli.dine. 15 Yield: 56% Melting point=155C

15 Cal cul ated: C 52 A3mikture of sD! pards B Wohum¥of FOIWE 2/, aqueous@irkelhyBminkl sdlufdn N 22. 6
w; % | R-bahds atanazm@answmhm&@g jratiySrbfuramnehs 2gjRGedoumpH = S\WR: §INyhaths at 10
[dl’ rJ'= 6. 0-6. 8 (g.\:zy weight 2 N- chlorocarbonyl-imidazolid-2-one werc added

ereto whxlst stL}Srmg an s.oo.lmg with ice and pHyvalu tai
Exanpl e 9. by multaneo addl ion of fun.h ithy amine so aﬁ %l mi tf rtrper

(3:-i"piperidyl  -idbdunif as” coi)sml &d?of::ra was Eh stripped off lahd the
car bonyl amlﬁlo] - rhﬁuiyispanrated Iwdizh Mdfmcd thloridh sl pemedly Edmaedvas adghakact ur edsi n
fW'

t'he” manner ' descr ihedr 1 @%’ggﬁs %Z W@@tﬁd 50‘%%15 C’Egor rrf%%‘%gbgrystzg‘ t of 3-
(pi.peridyl - N-car p‘ %?g nd 7.6 °
pa!rts by wei ght 0o e?olnm 11 n. a: d /to ° rr]*=tact am content: 94%
;,Cal cml ated: 'C 5Y1eﬁi BB% Meldﬂg]meF_. 1%°6.2 W % _ B
20 Calculated: C.45.9 H 64 N 268 wt %. N 20
.- Found: C 459 H 68 N 27.1 wt %.

IR-bands at 3280, 1740, 1715 and 1660 cm—,

— Example 7.
A) Sodium D -« - [(3 - i - propyloxycarbonyl - imidazolidin - 2 - on - 1 yb)-

25 . carbonylamino] - benzylpemcﬂlm : 25

0
- R
) %\cn -0 A )

-Co "N N~CONH-CH _CONHIr
ey
3 CH3

Lo . This penicillin was p*oduced as descnbed in Example 1 A from €.3 parts by weight
b of 3-( 1-propyloxycarbonyl)—1m1dazohdm—2—onc—1~carbony1 chloride and 10.9 paris by
' _ weight of amp1c1111n .

S 30 Yield: 62%, : : : 30
A : pB-Lactam content: 85%, . :
T Calculated: C 49.1 H 51 N 119 S 55 wt %. -
T _ : Found: C492 H62 N 116 S 56 wt %.
R "~ IR-bands at 3300, 1765, 1665, 1600 and 1260 cm2.
R 35 NMR-signals at r= 2328 (5H), 43 (1H), 45 (2H), 4.5—5. 1 (lH), 5.8 (1H), 35
"' : 6.1 (4H), 8.4 (6H) and 8.6 ppm (6H).
Activity in animal experiments: B, Cand D.
Activity against E. coli 183/58: <1
. Activity against Proteus morg. 932: 4 : - :
40 Activity against Psdm. aerug. Walter: 8 ' o L - 40
Activity against Klebsiella K 10: 4 : . .

B) 3-(i(Propyloxycarbonyl)-imidazolidin-2-one-1-carbonyl chloride:

o .

CH

N )L~

o _CH-0-co-N] J-coct
3

B L R AL S I GV T e I i Y WS E.':l.-'!."l‘.l L SR T B R R RS R S T CS LA He Sl o

A YR e e S T eyt



30 Found: C50.7 H(6.8) N13.5 S57 W %
30 I R-bands at 3295, 3050, 1765, 1725, 1667, 1608 and 1265 [err]

6.3-°6.6 (4H) and 8.1-8.5 ppm (12H). Activity in animal experinepts: B and
C 35 Activity against E. coli 183/58: 4 '
35 aetivi ty against Pr oteus 1017: 32 Activity against Psdm aeriqg. Walter:
32 Attivity2figai nst Kl ebsiella K 10: 4 2,849 25

3- (Pi peridyl-N-car b%xlcarbamamz}@dﬂdd s ProdiB@-a} e R@ Y ExafiPle QI B €6mA140

40: [err] Thi s carphedByCwenht 6 N-hbopyldatecathonsl-piiddslidet-2a33. Tpse by be;ghtlohtrExarrpI e |
B from\;S 7 partmebylcmgosgmamﬂwtﬂmmht d phosgdng ar bonyl )-i m dazol i done- 2,

31 7 pafts by WeLRgc mﬁ t“%rg:}?thone Qar03| | ane and 8.4 parts by weight - of

| hosgene ' 27 Yi ld Y la:)xf::sbywel t. Agzltmg int = 98—102°C. 1,392, 849 '
27 ReCf yst al"l | sat | OAcd xrd& a&enﬁméﬁ& and Wle@hdlysis,1hd subgtacd dofited bt 65eh t i ng

i|o!Q| nt= 117C. 27. 5ﬂ/onarpdudfxqtam¢ 350/90bsrtarmg|matwgl, ptncmhoweﬁmld:now&wcltswﬂf !hactlon 5
iCal'cul at ed: C46"3“‘°H°5’V4‘h°@1=m°£!3“7 N 16.2 w

.5 Folnd:- of 9 - bands at 3060, 1793,
;‘{-i?’;LO 1659 tend 1%@]]3 :ﬁ(,% Qﬁ%&%a%% %ﬁ%éo&ﬁtf -i mi dazol i d- 2-one 19
,[.efr Fouhthi &%%%smmae%ialggsm;%ﬁns described in Exanple 6 C
fro N-chl orocar sat s A eri.di

{Recrystal | isati o%?m '0?%%5? 8@?%‘? Ef"dB'Bgngfé‘ﬁtaT rrg‘hg&“ﬁf‘is k% ,
Calcul ated: C 54 N 21: 3 w % Found: C55.2 H7.8
‘N;20: 3wt 1% C) N-(1(propyloxycarbonyl)-imidazolid 2-one 15 | R-bands at 3230,

:1710; 1675 and 1640 [err] NMR-signals atr =6.Q-7.0 (8H) and 8.0-8.6 ppm
(6H). Exanple 10. A) Sodium D - aCh{ 3 - pHenyl anm nocar bonyl -
{mdazolidin - 2 - on - | - yl)- 20 . A0 bonyl ami no] -
:benZyIpen|C|II|n ' 20 [err] This

penicillin vas pr Odq@@%&%@@%ﬁ{&&?%@&@@hﬁoﬁd Porfe!i0 W0%patts H¥cludacbY
"Ye' ght of 3-(pheny i-pfpaeiCad 100 pirs by Woldiae of diskeiit-vérOnEmat ©30HDRY B howrk.or i de :

;an d fl After stripping off the solvent, the residue was recrystallised from acetone.

20 Yield: 67% Melting point=86°C _ : : .20
IR-bands at 3320, 1764 and 1670 cm—™. _ :
NMR-signals at r=5.05 (1H), 5.7—6.75 (5H) and 8.75 ppm (6H).

Example 8.
A) Sodium D -« - {(3 - pyrrolidyl - N carbonyl - imidazolidin - 2 - on - 1 - yl)-
25 carbonylamino] - benz;lpmxcﬂhn _ 25

- ! ® |
' -co-r(L -CO-NH-CH-CON Cig
. C“: Cy HW%

COONa,

This pcmcxlhn was produced as descnbed in Example 1 A from 8 parts by weight
of 3-pyrrohdyl-N—carbonyl-umdazohdm-z-one-l-carbonyl chloride and 13.2 parts by
T weight of ampicillin. _ '
30 Yield: 829%, ' . 30
. © B-Lactam content: 959, ’ : '
Calculated: C 49.2 H 53 N 13.8 wt %.
Found: C 493 H(7.1) N 134 wt %,.
IR-bands at 3290, 1760, 1720, 1655, 1600 and 1250 cm™, . '
35 NMR-signals at 7= —2.4-28 (SH), 44 (1H), 4.55 (2H), 5.8 (1H), 6.2 (4H), 6.3— 35
- 6.6 (4H), 7.9--8.3 (4H), 8.45 (3H) and 8.5 ppm (3H). :
Activity in animal experiments: A, Band C '
‘Activity against E. coli 183/58: 4
Acnvny against Proteus 1017: 32 _ : . - . :
40 Activity against Psdm. aerug. Walter: 32 - ' : 40
S Activity against Klebsiella K 10: 8 :

B) 3- (Pyrrohdyl-N-carbonyl)-imidazolidin-Z—one— 1-carbonyl-chloride

oy
Qoo




parts by weight of anmpicillin. 25 Yield: 54%
25 [err]-Lactamcontent: 86% Calculated: C50.9 H4.9 N13.2 S50 w
0 .

1782,: 1720, 1678 and 1598 cm[err] 30  'NMR-signals at r=2.3-3Q (1CQH),
4.4 (1H),.4.5 (24, 5.8 (1H), 6.1 (4H, 8.4 30 (3H) and 8. m (H).
AC'[\L)/I ty | n ani mal experinents: B and C Activity against E. colM"183/58: 4

Acti.vity agagnst Proteus nmorg. 932: 4 3psga849 AcCtivi ty agal nst Kl ebsiel bga K
10: 8-

(g am vocer pSlaphas s e e ﬁ%ﬁs; TRTRE
‘carbam,¢; acid chI I i niffin 15. 0
part$ by ‘wei ght oa‘cc-tb:hepiﬂenyl am nocar bony -| m dazol i d- 2- one, parts by
wei ght of 48 tri rreth | chl orosil ane and 7.2 arts by wei ght of phosgene..
40 ‘Recryst aPl i sat g f L@ﬁﬂ;’@ﬁ%@?ﬂﬁ %5 }Qzéﬂ;d 5o12% Mel ting point=
[Err‘] A further pfspp,hdgb LAt %'y wel gh% vas considerably |ess
bute | R-bands at GadBredl76%4.01HLES i’JSQQsaNdeBQ& Yerr] 28

.1,i392, 849 : Found: C441 HS53 (150 N 168 w¥%. 0

N—’phqnyl anifocar bBARdS A R5AGES H125 2004659 @) 10.2 parts by wei ght of 10
iapitline were firsgyigt (bREMERN-Laroryi L 2QdRRHal2SonPY VOl ume of 80%.

(\/ol une/ vol une) aqueous tetrahydrofuran at pH = 8 and 14.9 parts by wei ght
i6f 5+ N-chl orocar bonyl -i m dazol i d- 2-onegwere added in portions at room
tqrrperature whilst 5 stirring and kee@p h‘@‘-pH value at 7-8 by

si:nul-t aneous addi tion of triethylam ne: The \mi xture was further stirred
until. the pH.was constant, 80 parts by volune of water were added, the

t et rghydr of uran was Thissu wm‘;freducrd\aamnbedxh@xmlwm@frauljl*{}sltl@ctarbmyB 5 and
atter: standing f dpidgplidoposgndiprrdiinf.ce bagh the product which had

pr eti.pi t'at q_? was vl 56%, fMélﬁgﬂ%ﬁtOUS"Clt was washed with ice water and 15

dried over Terr] Caldulted/ AQISPN (ESAICCALRD. wr 2h). Yield: 91% Melting
point=[err] Recr y?smnat | i s& sbn Hrm Mctorve jgave a product” al so nelting at

ferrli inavyieldl ﬁ\?gﬂofég %7@}1 o 4 N20.5 w % 15
qun% - . C 59. ﬂg’%ﬁ%t 1) &% m _HH?
73{5 4 R— bandsypat 3275 3090, 1735--1715, %13 4,616 and 1600 [err] Exanpl e 2bl.

Sodl um D - [e&‘)r]Sodm{n(E e -pt(en(pipy@t bNnydarbenyl +rinddezaidindi 2 on-21 -yipn - 1 -
yq ,) carb-.. carbonylamino] - benzylpenicillin _

i—

_;!‘ . . i ®

‘,i .il :' ' ’ - CN—CO—L/N CONH-CH - CONH—I]/

5 _ . This pemc:llm was manufactured in the manner described in Example 1 A from
Vi _ 25 - 3.0 parts by weight of 3-( pxpendyl-N-carbonyl)-.nndazohdm-2~o'1c-1-carbonyl chloride 25
and 7.6 parts by weight of ampicillin. _

; i " Yield: 929,

b - B-Lactam content: 94%,

o : . Calculated: C-51.0 H 54 N 13.7 S 52 wt
b 30 Found: C 50.7 H(6.8) N 135 .8 5.7 wt
. IR-bands at 3295, 3050, 1765, 1725, 1667, 1603 and

NMR-signals at r=2.3—-2.7 (SH), 4.3 (1H), 4.65

Al , ' 6.6 (4H) and 8.1—8.5 ppm (12H). .

L - Activity in animal experiments: Band C ) - : :

o .35 Activity against E. coli 183/58: 4 _ o : 35

' Activity against Proteus 1017: 32 : h . ' b

Activity against Psdm. aerug. Walter: 32
Activity against Klebsiella K 10: 4

,,/ |

1265 cm—.
(2H), 5.8 (1H), 6.2 (4H), 6.3—

B) 3-(Piperidyl-N-carbonyl)-imidazolidin-2-one-1-carbonyl chloride
' . j’\ .
O Jreoa
This carbamic acid chloride was produced as described in Example 1 B from 15.7

parts by weight of N-(piperidyl-N-carbonyl)-imidazolidone-2, 21.7 parts by weight of
trimethylchlorosilane and 8.4 parts by weight of phosgene.




onyl ami no] - benzylpenicillin [err] This penicillin was produced as
described in Exarrple I A from5 parts by wei ght of

vver ght of arrpr cillin. i el d: 42% 25 . -lactamcontent: 88 o
(det ér ni ned from the anal ytical Craig distribution 25 chro gr am
Cai\oulated Cb53.7 H4.3 N11.6 S 53 w % Found: C5 H( 5. 8)

N- 11 1S SSH W % IR— bands at 3300, 39949 1775, 1740 (shoul der) 167Q7
1600 and 1198f®er f NVRESignats—at 1 =2. d—z 9 (1I0H, & 3 (IH, 45
(2 5.8 (1 3 s °“ mpceronereleh_ .5 ppm (311). Activity in
( 0 mclun pp y

ani mal \9xper| rrent S: Bzaau ,@gquzvd /col i 183/ 58: < 1 Activity
_"agal nst Pr ot nor gist B38on: 8 35 - Actr Vi t 1‘ngar nst Psdm aerug. Walter: 16

85 ACLI ity agar eghs§ dp-f ol 0Cl wt %o 5
3t Phenoxycar bony g%g 6{?&%@%% igﬁgﬁgfyl Wtehi ori de: 0 [err] "rhis
-Oarbamc acid chl oride was roﬂuce as described in Exanple 1 B from 11 40
‘p',arts by wei ght of) I\N-r(h@trmxmdmﬂmwyhnidmmmier done-2, 11.7 parts by wei ght
L t4i- - 40 nethyl chlorosjlane and 5.3 parts by wei ght of phosgene.

IR crysallisation from acetone/ pent ane.-.Yi elp 21% Melting point approx.:
“4300€ I'R-bands at 1780, 1758, 1682 and(ﬂﬁgwrnbrr] 29

11392, 849 29 © )

N phenoxycal‘bonyl - nndaasa&tahd-vas ﬁﬂﬁmec{a@ﬁés}nbl@mhﬁkﬁﬁl&Gdl’bbm/\mcm%caﬂfonﬁi)d' uno
“phendl ate were dr@sbt@é@-onwnd_ﬂﬁerp@ets by vol ume of 80% (vol une/ vol une)

;t bt rahydr of uran sol ution s adj usted to pH=8. 14.9 5 parts by
WEr ght of N-chl o?gg %Qﬁéﬂmgg‘é’;ﬁ g-one were now i ntroduced whil st
dstirs 5 ring anCtakﬁBﬁd ngc 5oe ya}quascq,ns%ant at 8 by simultaneous

‘addi ti on of 18ri etlfvyrlldam neC STheHnY&tUrmwva& Yurther stirred until the pH1i5
t enai ned constantI & gg_%ﬁgg R‘a:_ |et am ne. 100 parts by
‘\ol ufre. of wat er Were ﬁnav‘\?aéda ft "was stripped off in

wacuo the resi due was adjusted to pH Em]q@levuoth sodr um hydr oxi de 10
fsol-ution, and theAxoSadiumo® was X t-irhatledinvdatbbnybt linyiHazalgigt a2 e .on FHe- yij-gani ¢ . _
isblution wadd 10 wasHEMVRA \Retzseenidllt ed over [err] and evaporated and he
f"rﬁ?@lue was dried under an oil punp af, [errel for 1 hour and recrystallised

“ m acet Oie ' o . O—N -C0~NJ\N-C0NH cn—counorrx

CQONa,

i-‘,‘f*. ’r‘ 3 | This - pemcﬂln was produced as described in Example 1 A from 2.4 parts by .
Nkl welght of 3-(phenylaminocarbonyl )-imidazolidin-2-one-1-carbonyl chlonde and 4.4
' parts by weight of ampxcﬂlm

SR 25 Yleld_a 54%, . ' : : 25
. {-! _ _B-Lactam content: 86%, ‘ -

B Calculated: - C 509 H 4.9 N 132 S 50 wt %.

TEA : Found: . C513 HS55 N122 S52 wt%.

SRR IR-bands at 3390, 3290, 1782, 1720, 1678 and 1598 cm—. .
LR 30 NMR-signals at = 2.3—3.0 (IOH), 44 (1H), 4.5 (ZH), 58 (lH), 6.1 (4H), 8.4 30
Ty ~ (3H) and 8.5 ppm (H). '
IR Activity in animal experiments: Band C

: Activity against E. coli 183/58: 4
Actmty against Profeus morg. 932: 4 :
B ctxvxty against Klebsiella K 10: 8 . ' s 35

B),.. _-_3-(Phenylamrr_mcarbonyl)-mudazolidin-z-one-l-carbonyl chloride

Q—Nﬂ- (o1] -&E}I-COCL

L Thls carbamic acid chloride was produced as described in Example 1 B from 15.0
S parts by weight of N-phenylaminocarbonyl-imidazolid-2-one, 15.8 parts by weight of
40_ g trimethylchlorosilane and 7.2 parts by weight of phosgene. 40

Recrystallisation from acctone/pentane. :
- Yield: 12% Melting point= 198—200°C '

: A further precipitate of 8.3 parts by weight was considerably less pure..
' .IR-bands at 3240 1785 1715, 1690 and 1598 e,




Yield: 56% Melting point=182C Calculated: C58.3 H4.9 N13.6 w % 15

Found: C585 H51 N 13.6 wt%
Exarrple 12 A) SodlumD -a - [(3- benzoyl - |mdazoI|d|n- 2 - od - 1 -
yl) - ‘carbonyl am no] - benzylpenicillin: [err] This penicillin w@groduced

asidescribed in Exanple | A from5.5 parts by wei ght of
3- benzoyl - igi dazol i di n- 2- one- 1- car bonyli3edgseri de-and 10.1 parts by wei gist

of anpi ci f I n et 2% tam content: 89% _ .
25 Cal cul at ed: 9"‘}?“"“#!“’3‘”2‘“"?&“’&64%"’1%2L°%§ % Found: 'C49.2 H5.3 -
'Ni10.8 S 5.2 Wt % | R-bands at 3220, 3050, 1755 1725 and 1667 [err]

NVR-'si ghal s at r=2.2-2.8 (10H), 4.4 @ﬂ;,n_m% (2H), 5.85 (1H), .6:_05 (4H),
30-.7 8.4 (3H and 8.5 ppm (3H). B)

3i Beénzoyl -i m dazol i g Npres P GreibhiCR aBBMAIer it Qhtkddoed hed EX0MHartsTh al@anbani ¢

.agi.f. chlori de Wasomr(@amwebhax&) dmmndne@dromrﬂmpﬁlﬁ ahd BH pa;mbmws afts by

Wgilght of N benszrméblgzlomddm id-grqee W rtls :‘w“am‘iﬁt 3
1 —I

 thi met hyl chl or o- ﬁgng:tlurcwasf spn 3 u 1, an volg,ﬁp’éf

35 Yield: 100% MELEeAGhORY m, Bszas idjeb 1o a 14.0
CNe1E 1w % Foumlfter standm@f& QhouHmélanéhce Eﬁth mepraduct\wm@ ihd pwtipiaredWRbands at
3060! 1768, 100725 Shded1@l Xt warwabedppith ice water and\figied gyeg Refdsdn & vacpyss ?‘]Sme 5 (51
and 6.0 ppm (4H) o, Melting mt 164°C 40 ©)

N“ benzoyl -i m dazo cc%y &tion f acetonc gave a product also meltmg at 164°C, in a yield of

1,,392 849 7s° 30 8.6 parts by wei ght of
-i'm dazol i d oneCalwéaI@@ §a§‘8{z§%§4v$@%§ Bf6°/ ry tetrahydro- furan were g
treated wi Tts %}% Lol e in 30 parts by vol ume
‘of tetrahydrofuré\Lgands%tr3 nd éou%sse G%tgégdocglt "5-10C, and the

mxture was subsequently stirred for Exheple diat [err] The salvent was -
stripped of f, the)r SedidneDwas B3 - phakeerrbonylhy midprolidinr & - o7 - - &h1¥8r o8 m and
agueous [err] sol ut fgRmie) - bemypenEliRs  the 5 chl or of orm was separated of f,
-the yater was again extracted with ch oroformand t he conbined organic -

.plﬁases vver? washed with water, r| eq Ver CH%L an aporated. The residue
‘e recrystallised from et hyl eraté e/—et %?)% Mel ting 20
-fp.olﬁn‘t =169- 70C A .

Th:s penicillin was produced as described in Examplc 1'A from 5 parts by we:ght
i of 3-phenoxycarbonyl-imidazoli dm—Z-one-l-caxbonyl chloride and 8.1 parts by weight -
i ;5 of ampxcxlhn _

A -  Yield: 42% S . o
) 25 - B-Lactam content: 88%, (detennined from the analytical Craig distribution - 25
AR chromatogram)

SR Calculated: C 53.7 H 43 N 116 S 53 wt %.

R A Found: ‘C 53.5 H(58) N 111 S 54 wt %. -

LI ' IR-bands at 3300, 3050, 1775, 1740 (shoulder), 1670, 1600 and 1198 cm—. _
ERENRA 30 NMR-signals at r=2.3-—2.9 (10H), 4.3 (IH), 4.5 (2H), 5.8 (1H), 6.05 (4H), 8.4 30
A _ (3H) and 8.5 ppm (3H). _
SR SRR - Activity in animal experiments: Band C

o - Activity against E. coli 183/58: <1
- Activity against Prot. morg. 932: 8 R " _
o 35 Activity against Psdm. aerug. Walter: 16 _ 35
S . Activity against Klebsiella K 10: . 4 : : .

L ; '\ ' B) ".3_-:15hcn0)":ycarbqnyl-inﬁdazolidin-z-one-l-carbonyl chloride:

0
Q—oco—r(}y-coa

.. - " 'This carbamic acid chlorlde was produced as descnbed in Example 1 B from 11
40 . parts by weight of N-phenoxycarbonyl-imidazolidone-2, 11.7 parts by weight of tri- 40
< methylchloros:lane and 5.3 parts by weight of phosgene Recrystallisation from acctone/

pentane.

Yield: 21%, . -Meliing point approx. 1306C
-JR-bands at 1780, 1758, 1682 and 1594 cm.

B T T UL I Attt haiaiaints ~ - ook e A



10 Calculated: C63.2 H5.3 N 14.8 w 9% Found: C63.0 HS5.3
N 14.8 w % I|R-bands at 3190, 3110, 1742, 1718 and 1655 cr-1.

155 . A) Sodium D - a [(3 - furoyl(2) - imidazolidin - 24 0n - 1 -
-yl ) -‘_ carbonyl - 15 am no] - benzyi penicillin [err] O This penigkllin was
prmgyced as described in Exanple 1 A frP 2 parts by weight of

3-f.Uf oyl (2) 3‘:’m_da,zm_u_dm-.2_ hf—eH—de—a-ﬁd——l-Z——l—-p-a-H—e—by—mﬂ—g
of 20 .. anpi-ci€) -phenoxycahbonyl-umdazol:d-2-one

20 Y|3eld 90% [err]-Lactam content: 7%CaICLdated C 50.0 H44 N 11.6
S'5.3 |

_ % 25 Found: @ Jdl H4.9 N11.1 S 6.1 w %
§ -5'%:-.‘1 R-bands at 3300 1770 (shoul der) 9&3 4870, 1605 and 1260 [err]
5NIVR-S|gnaIs at r=2.2 (1H, 2.3--2.8 (6H), 3.4 (IH, 4.35 (1H), 4.55
5.8 (1 6.1 rtst&wﬂ'gh cg nanp,h.,@l@: 1s@ in 120@)rts by vqume of
gggjr oyl (2§_:_|)m daspcﬁ Halﬁu;m@o H)d Q?l JanQ: ’{ tﬂgs ad;uste to pH=38. 149
5 hlorocar JORY, -Fx%n

; Dn Were now introduced whilst Stlr .
Opfrerer] 30°  E andmh Db HanciR S eRtyAmmaescr i Bed

il n Exarrpl elBf rnm ixture wz% rﬂi&r skifredOdhtiVVEhe G rexﬁﬂpmed constant even without addition
Na[ urayl (2) -i m daef oti¢delainingn €00 311§ bp aeltree ¢ywawe htnowfadfﬂedi n!rettelnryﬂsdrofuran

cht dfosi | ang1 and- ‘Basq;; {E By ‘%Hg;'t@ﬁw & @ P % B ﬁ’xagr?w frog?o
benzéne d: Qsa’d?t ,WR& fe grl rated and the Eiéﬂ!’ﬁi id di ﬁ 44 H
'2 9:iCl 14.6 N ahbitd umly\ﬁt 664C for 1 hour and recr)stalllsed from acetone. 35 FOUﬂd C
450 "H3.6 d -13.4 N11.5 w % |Rbands at 3150, 3100, 1800, 1745

-1715; 1650, 1620 T B nals at r= 2.3 (1H), 2.5 (I1H),

(ZH) and 5. & ppmégﬁf ?%%'ggg ghomﬁ-ﬁ aéol i d- 2-ene 40 - _ 15
40 Thi s substancelmsdsmezhopﬂdomsodemul b 1698, FE8ATBI7End 3163 cfnf—ﬂm

im dazol | d- 2- one and furane a-carboxylic acid chI oride. Instead of Stl rring
‘at «10CC, the m Xt pre.wa tirr ﬂ %@Z ?E’famplehlér 3 hours at 3040C.

Recryst al l'isati ol %Z)" ‘:ﬂén Kig:rTEI[e( 0y zohdm - on - 1 - yl} - cartonylamino]-

1,392, 849 7

31-Yiel d: 53% Mel ting

= [err Calclated C53 N(m56 W %
= | l() -u @—co—u% - CONH-CH- oomﬂe o o
d ty
. " COONa.

- : This penicillin was produced as described in Example 1 A from 5.5 parts by weight
S of 3-benzoyl-imidazolidin-2-one-1 -carbonyl chloride and 10.1 parts by weight of

ampxcﬂhn
l Yield: - 92%,
- 25 B-Lactam content: 89, ' : 25
o " . Calculated: C 49.2 H 52 N 108 S 49 wt%
' Found: C492 HS53 N 108 S 52 wt %.
it } : : gﬁﬁnds atl3220 3050, 1755, 1725 and 1667 cm—.
T : -signals at v= 2228 (IOH) 44 (1H), 4.55 (2H), 5.85 (IH) 6.05 (4H)
‘[‘, A 30 84(3H)and 8.5 ppm (3H). ’ ’ ’ ’ o
j, .!_k , P ' B) 3 Benzoyl—1m1dazohdm—2—one—l-carbonyl chloride:
% o - o _ ' : Q—co \_IN CoCL
i ] . .. " This carbamxc acid chloride was produced as described in Example 1 B from 4.8
o parts by weight of N-benzoyl-imidazolid-2-one, 4.4 parts by weight of trimethylchloro-
35 - sxlane and 2.8 parts by welght of phosgene _ 35
- Xield:: '100%, Melting point=153—4°C |
._."Calculated C3522 H36 Cl 140 N 111 wt %.
oo Found: . ~ C 512 H44 Cl'13.2 N 111 wt %.
- .+ IR-bands at 3060,.1768, 1725 and 1672 co—. . o
40 o "NMR-signals at = 2.5 "(5H) and 6.0 ppm (4H) o 40

_. C) N-bmzoyl-xmldazohd—z-one

- o .
O—co-nu H




Found: C51.2 H4.5 N15.3 w % IR bands at 3245, 3120, 1740, 1622,
1560, 1257 and 1240 [err] 5 NVR-signals at [err]=2.25 (1H), 2.6 (1H),

benzylpenrcrllrn [err] 10 - This penicillin: was produce
desgrlbed in Exanple 1 Afrom6.0 parts by wei ght . 10 of
3-n- butyrylggl m dazol i di n- 2- one- 1- car bongbz,sh! ori de and 11 3 parts by wepght

" Td:ibutyryl - immidazolidin - 2 - on- 1 - yl) - carbonyl - amd& =

C50,5 H5.3 N128 15
ht o hi 30 b I
Found ., C 50. 15f Bftyliote ngévh flib’fo TPt s BSBAOLS 2l 08 Sbrure 065, 1760,

of arrpr ci I Im—rret u I J'UU% e rﬁ* 53[721[9 Z(Zc())rxg[ineﬂ}() p:u‘ts‘%)y volume of dry tetral'\bsll culat ed:
7305 ]\.680 1603sub§c2xﬁgﬂ}amd-ecﬂ.ﬂ)8@ hpes #t] 16ND/RFhS isgdve ai\&s atxppcd:@ﬁ&hQreﬂd 55%9 , 4.4

ki mixtgre rm apd 4qu atlQO pso for ¥§ e 5
Eéll)r ang g X2H, nfls}ﬁ h “GQH) setgra%e% o ,q% 'az:r %?a]se?giﬁj cm?a-.gii t{? d’xloroform ¢ 8.5
3 ntButyryl - i %p d ég egixﬁr asé.lsl tv‘edt&ﬁ f %d Bg;ath x@ dxlxe over MgSO; and evaporalcd :
. i e1 15€ (e, et érl
?20 [err] This carbam c aC| | ori de vvas produced as described in Exanple 1

,Bif rom 10. 8 par t ¥ieldby36f&i| @thmfpm -| mi dazol i d-2-one, 11.4 par L@
.{by, wei ght ¢ tri GERYARd EHbd gEns g%&g]d parts by weight of phosgen
e \Mis tw ce reciﬁ/ggnﬂialtS% 1116, 374220718 and 165 %xt—one/ pent ane.

W Y! el d: 65%. mn-mgtglspouuz-—zi)@ﬁ)cm C1H)as. eCEH)(3114&6Bpm kEHD.4 d 14.9 N
:11.8f wt % Found: C40.2 HA4.8 CI 14 N 11.7 w % |R-bands at

'-3060 1792,.1722,,.1G8 Pe E | 0 (4
71 2n, B4 (oh §°€>1 ;ﬂ pem?;%° @501,“( mdazoﬂxr\éR $L90215 ) - abinfts 0 (413).

‘N n- butyryl -im dazolid- This substance was produce as
‘described in Exanple 12 C fr d/‘ﬁz\ol | ggne- 2 and n- butyryl chloride.
'Instead of stirring at [err] i Xi-19ene- GneeH “for a further 35 hour
at roomterrperarure and an hour at 50C cry tw ce from net hanol .
35Yre|d 36% Melting point=96C Cal cul ated: C53ZJ®Q H7.7 N18.0 w %
Fround C53.5 ,II—Ih7 6. N 18.3 w. % Icli?- ands1 atAf3200 31%0 £fvéL1Z40 1662
15 edhyas descri VA
: g{] 2 %‘ga)z [;(;I{ZI] 940f MWﬁaﬁlﬁcﬁ%‘fﬂ%ﬁ dtgtrbotl? ﬁlx? H'ag' d 1 r?s%ﬁmght of( 2H)
11,392,849 | 32 Exanpl &
f1,5‘ 1f, ‘as descr¥isdd 0% Exanple | A 0.05 nol of:-

B-Lactam content: 97%,

Calculated: C 500 H 44 N 116 S 53 wt %.

Found:. C499 H49 N 111 S 61 wt%. ,

25 IR-bands at 3300, 1770 (shoulder), 1740, 1670, 1605 and 126¢ cm—. - 25
NMR-signals at 7=2.2 (1H), 2.3--2.8 (6H), 3.4 (1H), 4. 35 (1H), 4.5 (2H), 5.8
(1H), 6.1 (4H), 8.45 (3H) and 8.5 ppm (3H).

B) l3-Furoyl(2)-nmdazohdm—?.—one—1—carb0'1yl chloride

°
_ [;]-co-éu-m'

S 30 o " This carbamic acid chloride was produced as described in nxample 1B from 9 30
Tob s ' parts by weight of N-furoyl(2)-imidazolid-2-one, 8.7 parts by. weight of tnmethyl-
IR chloromlane and 6.0 parts by weight of phosgene.

i'i

1 Recrystalhsanon from benzene. .

P . Yield: 55% Melting point=119°C o

B - - “Calculated: C 445 H 29 C 146 N 115 wt% 35
Cy? . ‘Found: C 450 H36 Cl134 N 115 wt %. . o

. " IR-bands at 3150, 3100, 1800, 1745, 1715, 165G, 1620 and 1255 cm™.

. NMR-sxgnals att=2.3 (lH), 2.5 (lH), 34 (1H) and 5.9 ppm (4H).

o ____'-.‘C) N

-furoyl(Z)-xmdazohd -2-one

_ | This substancc was produced as described in Example 12C from imidazolid-2-one
and furane-a-carboxylic acid chioride. Instead of stirring at 10°C, the mixture was
_stlrrcd for a further 3 bours at 30—40°C. Recrystallisation from nitromethane.




3-acetyl -i mdazolidin-2-one-1-carbonyl chloride,
3-met hyl am nocal - bonyl -i m dazol i di n- 2- one- 1- carbonyl chloride, 5
3 nEt hOXVCar hOI"IV| -| m d97n| I {"II n ') Fa¥aVal 1 car hC“y: bh: Gi.i dU,

5 3-'fret hyl sul phonyl -1 m dazol i di n- 2- one- 1-car bonyl chloride, - @

:3--afi nocar bonyl -i m dazol i di n- 2- one- 1- car bonyl chl ori de,

-3- - phenoxycar bonvl -i m dazol i di n- 2- one- 1- car bonyl chl ori de,

3- f*{ﬁoyl (2) -i m dazol i di n- 2- one- 1- car bonﬂgz% oride or 10 31
3-et:tyl - sul Bitonyl -i m dazolidin-2-one- —Carbonyl—cht-oride

110, ar & reacted W {iaa0. 5, nhicltiag peina= 1@44-6%C. p- met hyl benzyi penicillin,
a-amno: p- net hoxthlemeﬂl p@rﬁ3él IH A3 %j?% nﬁt zfa met hyl t hi o- benzyl penicillin,
15 . a-amino- fg r°>§ f 4 O 1557 and 1240 c>.
J¢5l .a- am no- R-chl o éj.l 1|;-i) 2@(1}(1), B®5 PHH)L 6.0 (2Mbeand Wl4pemi @HDI in, S
atani.no-a-thi enyl ethyl pem ¢iI'1in or '

' a—an‘n no- a- t hi enyl(3) met hyd: peni CI| | i n, Bxgpuple 14. | gwi Lilins
arle abtained in tHe f (g‘i‘f el ¢ -4 2‘7“&1?{6{ ’tdgzd“}m 2- % - - Qﬁwﬂﬁ [
-(3 ‘agetyl - i mi dazol i dfH® ﬁ’z“i 11}n car bonyl ani nol

rret hyl benzyl peniciilin, a- -
(3J acetyl -im dazolidin-2-o0on 01 ) caj_@%uarmm)ij:(s '3
-p= et hoxybenzyl penicillin, a- ?‘L‘) e \f<0*3
(3 acetyl -i m dazol i di n-2-on-1-yl) - car bonyl al no]
-p .met hyl t hi obenzyl penicillin, a- (3- acetyl-lmdazolldln 2-on-1-yl

)-icar bonyl agpno]- - p- hd bt &l‘oﬁ@d@d gl dedciittd irBxample 1 A from 6.0 parts by weight 10
a- I[(S acetvl -im daZGl-d-ldit}ﬁyl-Zmﬂm :yz-))neelaubmwsl!leblmlmandpu—%mf@r‘ﬂ’bé‘ﬁ&*&?l°6en| cill

1 n, . 25 aln{n(@nacetyl -i m dazol i di n-2-on-1- yI ) - car bonyl am no]
= p-= fi robenzyl penl ?% 1& /[ (3-acetyl -imdazolidin-2-on- 1 yI ) - car bonyI am no]j

-=a—th| enyl (2)-me 9350, A
(3 acetyl -i nisdazo Gaﬂhlﬂc:ﬂ «m5cﬂs ym)iacamti@ﬂylsam nat -/a t hi enyI (3 15
)E: rrethylpenlmllllfourd- C{ 60 |Wt1’ lidin- 2- on- 1
3.yl); - carbonyla sats t°,3 Zyzfm@j Cslslz?gm), 625 (4H), 7.1
' 0 aysr [(3 - rreth |s4(3H ,élg’oppm2(3H)on - - yl)
a)r bonyl am no] th| obenz I penl CI I'1jn, de a- [(3 - 20
?OXycar baoy! - B)mﬁaﬁm’dmﬂaz -2-oggy1-carongl %‘ﬁf car bonyl ani no]  p-
.Hyd oxybenzyl penicillin, 35 a- [(3 - et hgxycar bonyl - imdazolidin - 2
- 0N - | yl) - car bonyl am no] _aﬁg {orobenzypeni cillin,
[err](S - met hoxycar bonyl - i mdazol OB-Q?T’ CRZ Z—EQ{%n - yl) -
car onyl am no] - p - n| tro- benz Ipem ci | yearhanwlo -
(i o) s P RSP g by T o hmeny! (2
-1 rmt hyl penicilli rEhlomsfl(ane and 7.0 parts b t of phosgene. It was twice recrystalli
4bi a*; [ (3. -297et hQda phﬁ;n,y_l -m azthdln- 2 -on-1-yl) - 25
:qar’ bé)nyl am nol -- thl eny I - met hyl. penl gl I1in, a - [(3 - met hyl sul phonyl -
|.ll9n,dazol idin - -Yi gy)g bo fgllﬁrqlrgo]m oy
t\hyl benzyl pen| Ci 402 H 4 (31 E{—B N 1%t Mlﬁul phonyl - im-dazolidin
21 -Lon - 1°- vyl )IR.baﬁcarammng;hm m% , 1686[and 1220 cm—45 %0 .
. 30 - NMR-slgnals atr=6.0 (4H :

7.1 (2H), 8. 4 (2H) and 9.0 ppm (3H).
- O N—n—_butyryl-umdazohd—z-one )

0 N o
e s msqsacuecooﬂ

..: [ S Thls substance was produce as described in Evample 12 C from imidazolidone-2
4 ' ' .. ‘and. n-butyxyl chloride. Instead of stirring at 10°C, the mixture was stirred for a further
35 . hour at room temy perature and an hour at 50°C. Recrystalhse twice from mcthanol 35

-":-.""YleId 369, Melting point=96°C
" Calculated: C 539 H 7.7 N 18.0 wt %.
Found: C 53.5 Hl7zi(6} 1?621831 Igﬁtz% .
. . - -IR-bands at 3200, 3120, an cm—, :
4 NMR-sigoals atr=6.15 (2H), 6.5 (2H), 7.2 (2H), 8.4 (2H), and 9.1 ppm (BH) .4




met hoxybenzyl penicillin, a - [(3 - nethylsul phonyl - imdazolidin - 2 - on

- 1 - yl) - carbonylam nol - nethylthiobenzylpenicillin, a - [(3 -
hgyd;t-iéxybenzyl penicillin, a - [(3 - methylsul phonyl - inidazolidipgs,2 - on
=1 yl) - carbonylam no - P- chl orobenzyl penicillin, a- -

meUI sul phonyl - imdazolidin- 2 - on - 1 - yl) - carbonyla ] - -
nitro benz\82penicillin, 55 a - [(392,848r et hyl sul phonyl - i m dazoli3din

s, 20-.0n - 1 - yl) - car bonyl am noJ- Example 15.. 20 thienyl (2) -

‘met hyI peni cillin, arf g Gedcribed i Elidpieull RbOS Yo of—L M dazolidin - 2 - on - 1 -

vyl ) rbonyl ani-mo lnm@zolttiinrzecm VAL {c8ponyl m:uyl penl Ci I lin,a- [(3 - '

am nocar bo 3o ey ‘E}F’lbtﬂy}amd"‘ l‘d“‘t?rqn‘x‘ 1-cy b"“Y’X d)"n &car bony! anino] - p-, 60
&Ypenl , 3

onyl midazolidin-2-one- 1-carbonyl chl

rh3t hyl benz E’Hﬂpbon lmzl'xz%h:quZ—onI:’- -c(;ur ’?I:V}i chloride,

60:d.- [(3 - net ymaaaamag Fed@RYIdin=2-4n8A1 1 eliddide, 2 - on - 1 - yl) -
.CIaI’ bonyl am noj - - 31phbnm¢amoh\tbemz blpbm-mcHI—qampnvach.or[de,( 3 - net hyl am nocar bonyl

‘ I. m dazol idjl n - rQ}l mld< Olldll nc-l- q) %&1 é) . ]
st oxybentyi penf b e s STERERTACRR) w0
g, 39 49 a—am-no-p-metbylbenzylpcmcxllm, ‘ . 33 a - [(3 -
-_'rTeI: Hy: arrP ng;ar bfmym;nggmnhu;%zmgzynbmnmiﬁ,Z - ﬁnl- I - yl) - carbonylam no] - p‘-
..n*Et yl thio nzy ﬁé‘ﬁ“ prugLaeenalinget hyl am nocar bonyl - i m dazol i di
i2 -"on - 1-7 sy d (ﬁ %&mﬁﬂgﬁ’? » hydroxvbenzyl penicillin, 5 :
'[(3 = met hyl am NQERRHES M fo-tenzyipt gQlidin -2 - on - 1- yl) - carbonyl am no]'

P p- i chl OI’ObenZy&-pﬂiﬂo-mtﬁlénlymz\—mcthylifcn.(:lam ornet hyI am nocar bonyl - imdazolidin
2. on -0k - Ir-mm("eahlﬁw}(ﬁz] @?ﬁ?l”m*ﬂ %l enz§r§ icillin, a - [(3.5

ined eir So saltS

' foll 20
_mat hyI aminocar bo I éfrﬁﬁ' gei Tyl ﬁ pmind)pmibylbeiiz @gﬁgﬂgpyl amno] < a-
10 cé -umdaﬁc'ﬂl dﬁe'nﬂrl}:cﬁr oh¥lamino ] -p-methoxybenzylpenicillin,

10 a, - 1(3 - i nethr[y3 mhmﬁ:ﬂ&d&diﬂy}w- -1 J¥tagkRrOdnigh] fp-me ’lthlolﬂanVIpelilf‘lllm,y|) -

‘car bonyl anj no] - atid- Zdldlﬁ'étﬂhsll- Eefrhopyldniipp] P[ roxyb L‘gsgr bonyl -

' a-} 3- ; -2-on 1>y

T dasol o - 2l e wgg@z dﬁm SR TRERRISy pen 41 112,
15 - [ (3o (RIBAAMmAL S RaayE on1l o=thiényH(2 Phethy] il ) -
'-:gtz,&r bonyl am noj - e-P(3~acer@dtifidazolidin-2-bb-1gK)yda fHeahibdyl(B)-methylpepiciBing

":qm‘nocar bogﬁl - #ﬁiﬁazg;h?f;ﬁbmylz lmlde??hdm 12- oryﬂ ¥) careuiapingdT Rofred- p -
T I obenz i m pocar hon 30
i1l - yl) - car h&’ﬂ}&me pcm£91 mdbadiaflT 3¢ %{? qﬁy%#éxyh@kzy pen?-m |1in,

a-[(3 - mctho‘:ycarbouyi imidazolidin - 2 - on ~ 1 - vl) - carbonylamino] - p-
hydroxybenzylpenicillin,
35 @ - [(3 - methoxycarbonyl - imidazolidin - 2 - on - 1 - yi) - carbonylamino] - p- 35

chlorobenzylpenicillin,
a - [(3 - methoxycarbonyl - imidazolidin - 2 - on - 1 - y1) - carbonylamino] - p - nitro-

benzylpenicillin,
« ~ [(3 - methoxycarbonyl - imidazolidin - 2 - on - 1 - y1) - carbonylamino] - o~
40 thienyl{2) - methylpenicillia, 4C
. a- {0 - mc.thoxycaroonyl - imidazolidin - 2 -on - 1- yl) - carbonylamino] - «-
thienyl(3) ~ methylpenicillin,
‘@ - [(3 - methylsulphonyl - imidazolidin - 2 - on - 1 - y1) ~ carbonylammo] - p-
_ methylbenzylpenicillin, : :
T 45 a - [(3 - methylsulphonyl + imidazolidin - 2 - on - 1 - yl) - carbonylamino] - p- 45
borge . methoxybenzylpenicillin,

- [(3 - methylsulphonyl - imidazolidin - 2 ~ on - 1 ~ y1) - carbonylamino]} -
methylthiobenzylpenicillin,
a - [(3 - methylsulphonyl - imidazolidin - 2-on-1- yi) - carbonylamino] -

o 50 hydroxybenzylpenicillin, . 50
P e - [(3 - methylsulphonyl - imidazolidin - 2 -on - 1 - yl) carbonylamino] -
- chlorobenzylpenicillin,
@ - [(3 - methylsulphonyl - imidazolidin - 2 - on - 1 1) - carbonylammo] - p - nitro-
B benzylpenicillin,
i 55 e - [(3 - methylsulphonyl - imidazolidin - 2 on - 1 - yl) - carbonylamino] - a- 55
i ' thienyl(2) - methylpenicillin,
B . @~ [(3 - methylsulphony! - imidazolidin - 2 - on - 1 - y1) - carbonylamino] - o-
S . thienyl(3) - methylpeniciilin, " .
RE : a - [(3 - aminocarbonyl - imidazolidin - 2 - on - 1 - yl) - carbonylamino] -
60 methylbenzylpenicillin, - 60
« - [(3 ~ methylaminocarbonyl - xm1dazol1dm 2-on-1- yl) carbonylamino] - p- '
methylbenzylpenicillin,

a - [(3 - methylaminocarbonyl - imidazolidin - 2 - on - 1 - y1) - carbonylammo] - p-
methoxybenzylpenicillin,




a - [(3 - am nocarbonyl - imdazolidin- 2 - on - 1 - yl) - carbonyl am noj

T R Y R I TR B TR BT ORI TR TR TE LT TN S D T T e Bt e e g

- p - chloro- benzylpenicillin, - [(3 - am nocarbonyl - imdazolidin - 2 -
1(3 S ani nocar bonyl .- imdazolidin - 2 - on - 1-yl) - carbonyl am no] - a
- thi enyl - 25 (2) -nmethylpenicillin, a [(3 - am nocarbonyl -
i mdazolidin - 2 - on - 1-yl) - carboniaamno] - a - thienyl- (
met hyl peniciBiin_a - [(3 - phenaxycarbao Pinmidazolidin - 2 - on -_ 133
yI ) - carbonyl am roj [(3 3@thy1am1?oca;;ﬁnyl pmxdamtdhy«l Deaizyl pEhi cirbdnylampine] -
30 a - [(3 - phenoxy nzyipep zol i di _
car bonyl Yam nol- p% y fpent E’i“TiaV 1"{’}‘“ ag : °"[’(€1" ) Dﬁaél?%%fﬂlﬁ?]b'dﬁyl -
i m dazoliding- 2 -0 3 nilet.hyla n carbo@yﬁf bﬂ&h‘é&lﬁm 1] on b1 = yl) - carbonylamino] - p- 5
met hyl t hi obenzyl peni mldrbhemzylpaﬁczllm, [(3 - phenoxycarbonyl - - _
imidazolidin - 2 = '0H3 bfe?ml}’le ? lca’lbmé’br mv‘mlam-rhjon 1 - yl) - carbonylamino] -35 p -
hygr\oxybenzyl pcni gj | )E},lm §rbo XNGARr bpnyl 1 %Sn ARzl Lm?_gﬂ 2 - on
11 - yl) - ygar bony ) ~efBylpentd ,Qro enzyl eni ci | 10
phenaxycar bonyl . - oa-rri(damuwlmmocmbanyl ﬂmda-/olﬂ.m- Yidn-1cd) bml;olnﬁmm:q]fa-m .
pr ' :ni trobenzyl peni c 3%3) meﬂl! @;Cﬂ“ dérﬁ gnoxycgr b§nyl hm dazolidin -
: -,_=.-t bn -1 wvl) *t | y2 - ‘t‘ﬂll1 YECHP -t hy‘faﬁé'ﬁ”(‘,‘}“}" * a -
113 - phenomscar bNy[(3 = ate @3@ ﬁ&hm‘zam% z_qm -1 ély Mlobnylandid] DN heds: N no}
a- . th| enyl (3) - net hylypeniehitillnn, 45 furoyl (2 I m dazol i
2 - on-1-yly -[ég:%megwm rigpjdazolign - 21ven hml; carbonylammo] -5 methyl-
bénzyl penicillin, TEARGC N (2) Jni dazol i diyn 3 _yl)
_.Cal’ bonyl ani %] p : H%(E}hm)&mm IE%L uzl dazohr]!l ?- o - [1( 3yl) } car&)gykzr&x%w] %
imdazolidin - 2 «-0Rs3- anunocyxiwny} xﬂﬁahﬂmyl-amoﬂol yl)pcarbdf@hxh:yd»]t fpo::lﬂoﬁﬁ
benzyl penicillin, a- b?(f&?emﬂﬂlm Oi Y)’ i m dazolidin - Qn._- -
“carbany! ani noj | bm} IEOHOORE N 1Y ﬁﬁ?—!ﬁ”clqﬂ“ﬁ 1yl - Ca“i"’(@“‘f“t?r]oi’l‘(
jmdazolidins 2 4. q 3 = aminge 4'53 -,ﬁ,%ﬂ,ﬁmxtgnbmi | pcarboﬁ,mngmb%nmén 1 25
benicillin, 55 __(2)2 methlp and{luﬁoy(Z - imdazolidin - - on - -yl ,
-¢ar bgnyl ami no] - p-{(hi zxmmis;shqwlll ~imidazoli§8 - peon clH’l) ﬂcarl&nbﬂaf‘flﬁﬁ’?. « -fiigngly | (2) -
cigfidazolidin - 2 - 0 'miml" [ car | am a -.thie
et f,:"yl peni Ciqgl i n, [(gn tﬁlﬂ?‘@%é - "?f?éézo T | n 0 - Wy carq% 1&%}1{;/]' ) -
taribonyl am no] - = [( L @HM bonﬁd- imidazolidin - 2 1T6d hyll p@[)l Clcdd)dnﬁlamlf'éﬂ--
el hy,i sul phonyl - i mmamuhqxzhemylpe &illin,on -1- yl) - carbonyl am no] -
- fret. hyl benzyl penici I ﬁ n P"‘“‘B"lé;‘*zﬂ%%‘mx‘[lhn Fﬂﬁﬂ@fﬂ/’r 2 - Pi-dfaz 3D dF‘ﬁb"UY‘?‘“““’]Gn -1 -
yl )' e 'car bonYSISam ngz] {Ek pﬁ%ﬁi arbon;l - imidazolidin - 2 - on - 1 - yl) - carbonylaminc]- 35
AT p - hydroxybenzylpenicillin,
! !_-r?-; : @ - [(3 ~ phenoxycarbonyl - imidazolidin - 2 ~ on - 1 - yl) - carbonylamino]-
RARE: {t’ p - chlorobenzy!renicillin,
KoL @ -~ [(3 - phenoxycarbonyl - imidazclidin - 2 ~ on ~ 1 - yl) ~ carbonylamino]-
b .40 - p - nitrobenzylpenicillin, . - 40
} . e - [(3 - phenoxycarbonyl - imidazolidin - 2 ~ on -~ 1 - vl) - carbenylamino}-
A « - thienyl(2) - methylpenicillin,
N a - [(3 - phenoxycarbonyl - imidazolidin -~ 2 -on- 1.9~ carbonylanﬁno]-
AT . @ - thienyl(3) - methylpenicillin, '
A : 45 a4 [(3 - furoyl(2) - imidazolidin - 2 -on - 1 - y1) - carbonylamino] - p - methyl- 45
TR benzylpenicillin,
. A : a - [(3 - furoyl(2) - imidazolidin - 2 -~ on - 1 - yl) - carbonylamine] - p - methoxy- .
. . benzylpenicillin,
o -§'= e [(3 - furoyl(2) - imidazolidin - 2 - on = 1 - y1) - carbonylamino] - p ~ methylthio- '
AT 50 benzylpenicillin, : 50
S : « - [(3 - furoyi(2) - imidazolidin - 2 - on ~ 1 - yl) - carbonylamino] - p - hydroxy-
Y : benzylpenicillin,
crt : e - [(3 - furoyl(2) - imidazolidin - 2 - on - 1 - yI) - carbonylamino] - p - chlorobenzyl-
penicillin,
" 55 o - [(3 - furoyl(2) - imidazolidin -2 -on -1 -y1) - carbo1y1ammo] - p - nitrobenzyl- 55
R ' penicillin, °.
SR : a - [(3 - furoyl(2) - imidazolidin -2 -on -~ 1 - yl} - carbonylammo] -a- thxenyl(Z)-
A - methylpenicillin,
. - a~-[(3 - furoyl(2) - imidazolidin - 2-on -1 - yl) carbonylamino} - « - thxenyl(3)-
60 methylpenicillin, 60
_a - [(3 - ethylsulphonyl - imidazolidin - 2 - on - 1- yl) carbonylammo] -p- methyl-
benzylpenicillin,
. @ - [(3 - ethylsulphonyl - imidazolidin - 2 - on - 1 yl) - carbonylamino] - p - meth-
oxybenzylpen1c11hn, .

e e i e



oxybenzyl penicillin, 1, 392, 849

34 34 a - [(3 - ethylsul phonyl - imd idin - -

car gOI’]Vl anm I"I(ﬂ == net Ey| -yf hi nbenz\al.!zgln:qu!ﬁpl Li E OI:Ill::) - n+yL\)'| : [ P |

i i aZO|IdI n-2-on-1 y|) i Carbojny| émﬁloj” Ty TV CTITy T S morry T —

: - p - hydroxy-

E)grtzyl pFn|C|II|n 5 a - [(3 - ethylsul phonyl - |mdaz)c/)I|d| 92 - on
-1 - yl) - carbonylamnol - p - chi Or? 5 benzylpenicillin, a- [(3j

et P?/I suLp’henlyl - imdazolidin - 2 - 392849 1y . carbomyl-ami-he {h 5 34

“nitt'o- benzyl Peni,Gi[3 | Aayisdiphonfi(-midastidiy} 5ubphion] - - carvopriaguned |- oMyl 2

1-- yI) - car bonyI almolibﬁ}ylpemalh-n, t hi enyl - 10 £ )} b PdFH B On_ B
met hyI gsnl cilling-{(33- ethylsulphoqyl-lmldazohdxn 2-on - 1-yl) - carbonylaniino] - p - hydroxy-

10 or & - [(3. - etqﬁg

| 1 —imldbof@g OB L 8 N1 = yIf- carlfdBylami Iom-

- dai - bonyl a nol - ﬂlg% IIPnat ﬁyl penicill |¥1¥ Ex Byaml 01? py-lc)! >

P

descri bed in Exaapl[es 1 ciylsuDh@S -ripidazslidia - 25 on-1-yl)- Cafb°“yla“‘“°

1 chl or ocar bonyl -1, lsndlm%&'lllﬁyl -.3-.a ety

45 :1-chl orsﬁar bo#yILS 'g:‘cy BETh 7|migane ‘{xl}'l | Ol’ll C-afjbfréyéamm]-a-thmyx— 10
1 chI' orocarnonyl o1, tITE eihyikul nmthm@mxbowl-our-eh yl) - carbonylamino]-

;‘.;N-'(I sot hi azol i di ne- &.., :edyloxl-daemﬂpap!cdl@ar bonyl ) - N-net hyl - carbam c acid

‘chi ofide, 1-chl orocar bonyl - 3- p- net hoxyg)e oyl-imidazolidone(2), 20

_éoclhl.gm)car bonﬁl 3- ffEtsIﬁY r%lé ﬁ%‘: flf ;&,foftm dazol i done- (2),
20 fy or gar OR Vi BRI 2 etyﬁuﬂaat hyl -i mi dazol i done-(2), 15
¢hl orocar bonyl -1_cﬂrofdi&tr%y 1-13-dife¢ #ﬂﬂ%a 1- chl or ocar bonyl -

1,3-di aza- 4-thi a-le;:hl@tocﬂhmmiﬁzh
1-chl or ocar bonyl -Iir( ol lgi -vl— - - lcarbagnc acid chloride,
roc%g: 3- = are reac2tned

-\é\ll5t Phg ngl | O{M (r)]g lr_@m-oed b 1%;;11223;;311)%“1 4-m§dtgy}-mudazohdone-(2),
1 rbdn{lFBsm pluingl SAmethyl-imitdzeli
salts:- Da-(5- adeil tocagbon-= lefqVeshri-methy %} gizct;'éﬁ‘@%oilltlh?hr S|‘}Ogl_um
igg gz EXLSUI Pgon ch 1{25‘“ ﬂ?&% 'ﬁﬂ? _ f ongfy‘j’.penl cillin, D a- ' -
iy ycarbon d W JidiB4,d0 ) - benzyl penicillin, 30 C¥a-
[ i sot h| azol i mﬁoh. ?m@mmecamymmrmmwthyn sdesHBI-ur ei do] '

(
- geniyl penicilli ri}-w(S-a®f%"l]E)5l-<%ﬂn i’%’g %:Etg 3 Q¥kind, i dazo
i wlsulpk /]-Diureic 1141
N ,14'“; rrg?hl yI_) % ﬁfh X y1p£lcr11&[(3 - et hyl sul phonall
b - Yio GiF: M}mam 1 1-digfide-2- rl-carbyty ;-&nﬁmtbo benzalmmrdlm>-

enfzy penicilin, ]Da..[(ﬁ(p-mct(x@:ybeni@hh‘r}dawﬂ Hemylhyl)- CaSOODVI%'E P?“r‘ﬁgg" zolidin

2l on - 1 - yI1)> ﬂ[ﬁa{mcthmu—p‘l% 4 - methyl-lml ifpy 2 Be S}q;fnlz)penlm Tin,

35 1D a- (3-net

(1,3 - d,( az hﬁl %HSE’%W&] =§W l 5 ﬁ' %)iazl@lﬁ‘&zyi P& Tl §1 i GarboR}i- & -

ar ony! - 8 - "R - vehd vh:i‘@tﬁ -one- 4,4 - dioxide- 1- yl - ¥
(al‘ Ony ' D-a-(3-methyl -5- mcthylsuiphonyl bxurexdo)-benzylnemc;.\lm,

R D - a - (1,3 - diaza - 4 - thia - cyclohexan - 2 - one - 4,4 - dioxide - 1 - yl - carbonyl-

N o amino) - benzylpenicillin or

' D-a-{4- t‘ma-lmldazohdm-z-onc-4 4~ dmmde—1—y1-carbony1amino)-benzylpcnicillin_

&

40 - Example 17.
i If, as descnbed in Example 1 A, 0.05 mol of:—-
Py, ’\I-benzoyl-N methy1-carbamoy11socyanate,
A ' N-benzoyl-N-methyl-carbamoylisothiocyanate,
Lol : N-acctv1-\I-me1.hyl-carbamoyhsocyanate, ‘ ) L
A 45 N-acctyl-N-metiwI -carbamoylisothiocyanate, ’ 4
T - imidazolid-2-on-1-yl-carbonylisocyanatc,
e _ imidazolid-2-on-1-yt-carbonylisothiocyanate, -
Ty : pyrrolid-2-on-1-yl-carbonylisocyanate, _
T e pyrollid-2-one-1 -yl-carbonylisothiocyanate, o
R 50 - 1,3 3-tr1m°thyl—ureldo-l—carbonyhsocyanate, : . 50
o 1,3,3-trimethyl-ureido-1 -carbonylisothiocyanate,
i N~methy1sulphonyl—N-mcthyl -carbamoylisocyanate,
N-methylsulphonyl- -N-methyl-carbamoylisothiocyanate,
' 1,3-dimethylureido-1-carbonylisocyanate,
55 1,3-dimethylureido- 1-carbonylisothiocyanate, : 55
_ N furoyl (2)-N-methylcarbamoylisocyanate,
. ' :‘ . N- furoyl(2)-N-m;r.hylcarbamoyhsothmcyanate,
HERRERCI isothiazolidine-1,1-dioxide-2-yl-carbonylisocyanate or
AN isothiazolidine-1,1-dioxide-2-yl-carbonylisothiocyanate _ _
K 60 are reacted with 0.05 mol of ampicillin, the following penicillins are obtained in the
form of their sodium salts:—
D-a-(5-benzoyl-S-methyl-biurcido) -benzylpenicillin,
D-a-(5-benzoyl-5-methyl- -2-thio-biureido )-benzylpenicillin,

60

s




anmno) - benzylpenicillin or D-a

(4 t hi a-i m dazol i di n- 2- one- 4, 4- di oxi de- 1-yl - car bonyl am no) - benzyl penicillin
J /|n Evamla 17

40 If as described in Exanple 1 A 0.05 nol of:- LY
N- behzoyl N- net hyl - car banoyl i socyanat e, ' . ‘
x@zolyl ‘l-\j_l\l-gget hyl - car banoyl i sot hi ocyana$9é3849 i 35
~N-acetv METNY 15 CRE DARPY L SAGHRARRY BersPenicillin -
N acet Lyl = N- met hylpgas-bain -ﬁﬂuﬁiﬂt 2ihid Gy -Q:cr:::/.yléc;ucﬂlm,
‘45 i m dazol i d- 2- Are-13- yhidzadrdbehgd 1-gioespernyh)twcido] -benzylpenicilia,

i m dazgj d- 2 on- P‘?‘IB cbgg 233 lp W lgoamdo]-benzylpemcdlin, '
o -2~ -vl-carboniyl)-ureidé ]-benzylpenicillin, 5.
Ryt ol id- 2- n 1 A _é?@ (g % gf' nyl) thioureido]-benzylpenicillin, : .
-1

Fﬁyl‘ ol'li d-2-one- 1'])/ plets Tl in&@ﬁbbﬁyﬂﬁ-}ﬁ&ﬂh wyreidd]-benzylpenicillin,
1;3,'3-trimet hyl - lD-GJ(d—(h}eﬂJyl&whbm’hy-{mch gl tivettiside ) -benzylpenicillin,

50 1,3, 3-trj et h)lPadﬁé}c i lm, .
‘Ny'rret' hy| sul H’nonyID“RT-( Tl ‘\y/lf:‘?[ 3'2;@&5 ?‘%ﬁg‘“’gﬁmmpﬁzﬁ‘xn’ -0

Ny et hyl sul phonylbﬁ(@m b m B e BNy L L@.gqt d}xmtlyn.ﬁnﬁi‘)ébgznzylpemcillm,
11 3=dirmet hyl ur ei dmu-J(S&vaﬁxb@wlmemyb aﬂrdb)emeB!"nl'llhn,

?"1- 8-di et hy ur e| M(Séw%@r) T’%‘b - BB »ﬂzyipvmmllm, |
55 N fur oyl g { %%Y r eido icillin or . 15
.5“ N- et hyl >c/ar bam) 7 t‘ ;;)1 met ch%’xi5 )ﬁéﬁ ony!) 1Uf§réyjnz£Epemcﬂlm

‘i'sot hi azol i di ne-1, 1-di oxi de 2-yl -car boli:;alrapk:omyanate or

~i"$ot hi azol i di ne-1, 1-Iﬂ|a0d@smiéed2n?$amhr1b‘bﬁ ﬂnSl(thTocyanat e 60 ~are

rﬁaﬂ)gd Wi t O]c 8?}%%“?:50&3 _i’é(j?‘f? yl_% ggrygl ng penicillins are obtai m)ed
nth _5_ zbh -one,
(5-benzoyl - 5- met hy. hi&i’dlchﬂb@iyﬁilac)etybﬁﬂﬂy ap@ﬂ:mah-monl;, _

P-at ((5- benzoyl - 5- BthiordcaiBortyh3- yipdnhohy mm? | :
RN 39(2 849 y 1- cgl?rocarbonm;l 3-31?5%19}1?;‘1- 4-methy] 1mga§g}?j’ ..-grlxe! l in, 35 D-3 2_ 95

( 54 cetyl - 5 ITE ¢ hy{ %ﬂ}fg nyl- "L ’lo -S-meth l—xr::xc!azohd-éfne
;(5 agetyl - 5- met hy “{% Ds-ufemg. ofyp?é,ggi; 45ac::?:;x’r%::naln+gfg"ne, D a -
3 i,m dazol i di n 21+ dmwiﬂJWyrbaWMﬂyﬂPIleéﬁ %ﬁ’%é 2f8nicillin, Da- [3-

i'nd. dazol | dizp gﬁﬂ’gﬂ g %SZP‘XSL‘]IIP_E}ED :lﬁﬁa C_yzf‘ TBenicillin, 5 30
3 3- (pyrrolldh:iado ﬁﬁ;@lr_--pn rﬁaé’, i t@ﬁ-dt@xhaz"wl&ﬁﬂaﬁél peni cillin,
51 a- [3- .(pyrro rétarbo3-kpypyl h&@lnyinct)wl-.mlﬂtzowbprdo] - benzyl peni ci | lin,

D-iat [ 5-di net hyl aIFrM@@carbtmh l-pBGPWBﬁ vl &Ifﬁﬁe‘rlﬂ‘gj"lg %81 penicillin,

Da ('5 net hyl sul plr °Ps HFpenicilin, D a( 35
Hlmet hyl sul p'ﬁonyl ;’i Y gj’éﬁlp “gg {p,?gzgyzgidu-éna, 10 ( )
D a-.(5 met hyl sul p afofyEs 1oh&y1txﬁphmybinuﬂa¢ld€2)onbenzyI penicillin
I
I

[

.,g) (D-Sa- (ﬁ net hyl &nhimr@caépprb'b Pryflienl{ lw%@xlbmgﬂ@ih%-oyc,benzyl peni-ci |
al net y m no meshyii- 21z o) - b |

(Da (5 furo (2) - ﬁfgﬁ qﬁnﬁfgﬁ& dx %T ) - benzyl peni ci

, i : 1- chlorocaroonyl- —methylammocarbonyl 4-methy1—1n1dazohd -2-0ne,
-.' S - 1-chlorocarbonyl-3-methylaminocarbonyl-3- -methyl-imidazolid-2-one,
o  1-chlorocarbonyl-3-methylaminocarbonyl-1,3-diaza-cyclohexan-2-one,
P 45 . 1l-chlorocarbonyl-3-methoxycarbonyl-- 1—mclhvl imidazolid-2-one, ' - 45
b * 1-chlorocarbonyl-3-methoxycarbonyl- -5-methyl-imidazolid-2-one, '
S : -l-chlorocarbonyl -3-methoxycarbonyl-1,3- diazacyclohexan-2-one, .

1-chlorocarbonyl-3-i-propyloxycarbonyl-4-methyl-imidazolid-2-one, :
“1-chlorocarbonyl-3-i-propyloxycarbonyl-5-methyl- -imidazolid-2-one,

v . S0 . 1-chlorocarbonyl-3-i-propyloxycarbonyl-1,3-diazacyclohexan-2-one, : 50
- * - 1-chlorocarbonyl-3-methyisulphonyl-4,5-dimethyl-imidazolid-2-one, .
h ) " 1-chlorocarbonyl-3-methylsulphonyl-4,4- dimethyl-imidazolid-2-one, or
S . " ‘1-chlorocarbonyl-3-methylsulphenyl-5,5- dimethyl-imidazolid-2-one
L. - are yeacted with 0.05 mod of amplcﬂlin, the following penicillins are obtained in the

'U

in
I, 40

-lml

55 . form of their sodium salts:-— 55
:. Dep[(3-propionyl-imidazelidin-2-on- -yl)-caroonylammo]-benzylpemcxlhn,
- .+ + Dagt[(3-acetyl-4-methyl-imidazolidin-2-on-1 -yl)-carbonvlammo]-benzylpcmcxllm,
- Deg- [ (3-acetyl-5-methyl-imidazolidin-2-on-1 -yl)-carbonylammo]-benzylpf.mcﬂhn,
D-e-[ (3-acetyl-1,3-diaza-cyclohexan-2-on- 1-yl)-carbonylamino] -benzylpenicillin, €0

60 . D -a—[(3-n—propylsu‘phonyl-mudazol1dm-Z-on— -yl)-carbonylammo}-bcn/ylpemc:llm,
. D - a - [3 - ethylsulphonyl - 4 - methyl - imidazolidin - 2 - on - 1 - y1) - carbonyl-
amino] - benzyipenicillin,
D.- «- [(3 - ethylsulphonyl - § - methyl - imidazolidin - 2 - on - 1- yl) - carbonyl-
ammo] benzylpemcxllm, :

B e e T R T < “'.'-,zr"_.;'.jl';‘-i] q IR By COUN TV IS I B ATEID K 0 SR 61 S SRR H I I R S S




D-a-(5-furoyl (2)-5-methyl-2-thio-biureido )-benzylpenicillin, 15
D-a-[3-(isothiazolidine-1, 1-di oxi de-2-yl -carbonyl ) -ureido]-benzylpenicillin

15 N A [2 inn+h| 97n|lr~|| Be-

Ul' LT I.IULLulu

1, 1- dl oxi de- 2-yl - car bonyl ) - t hi ourei do] - benzyl pem CI 1 n. Exa 18. If,
as described in Exanple 1 A 0.05 nol of: &
1- gh) or ocar bonyl - 3- pr opi onyl -i ni dazol i d- 2- one 20 .

1ch{ orocar b¥hyl - 3- acetyl - 4-mt hyl - i mi dazb#9?#42- one. 36
20. 1-¢hl orocar borlyl_ "3-ﬁsetcy,kt- dphomd hy 3 --i dzdl ag@lohedan2- DN6Y - 1 - yl) - carbonyl-

1- chl or ocar bony! - amao 11? @c'mhllbma cycl ohexan- 2: one

1-chl og gcar bonyl - 'r’f% IF ey L nfigg 7 SPiichesn ofe on - 1 - 31) - carbonyl- :
1-chl orocar onyl ;ﬁﬁ}g M,,hcégn?,&hxim | fadiagRl b o 0Ny - ZBonyl- 5
1- chl or ocar onyI 3- eﬁamyjauhz@ipemln-&rre hyl -i m dazol i d- 2- one,

25:1-chl or ocar bori?FaS-[étmelnsqpblpkﬂndnw L38dlet4aazm0bsl@¢ohew&ri—-zd)omrbonyl-
& Chl orocar bonyl lg ﬁﬁvﬁ%h nyi dzgl%mc-yf Onhei(a A algonglammo]-
rchllorocar gonyl g’j‘e }fﬁ Bhd P §mcf" i'laza- cyc?o’hexﬁ e}
. 14chf orocar bonyl 8= b qr(s)py §xui>,m@wh--l4&ndmzmwaidma@r&oﬁp, cadth)
14 phl or ocar bonyl - 3- pny[tmmpyl-wm!ﬁwnylhrl m dazol i d- 2- on
:'301 1-chl or ocar bon‘?l‘ﬂ?,y (i3 P%%@H‘P nysl' methybt h‘y‘liaz?lﬂ\‘"da?z'o‘rnl gt 2elpnearb-
;{I

1< ¢hl or ocarggony! -3- 2 ﬁﬁfﬁ rf#&a,xl AP 3 Gord 01 - car 15

10

o -

:1- chl-or ocar bony! - 3- Bnyfi y,, -rret | -1 m dazol 1 d- 2- one ,
"1-chl'or ocar bony! -I3- a- (bp lsmbp*mmh?dyl{ii ﬂmt:tlull-mmacﬂadzro-llder&bﬂﬂ) - 8-
-1 cht or ocar bony! - YOS O Cgﬁ’

| _
.35 1-chl or ogar bo T” 3N ﬁuﬁéj p%%? 'i" }3}2} fﬁ;ﬂ'z%%rfo (ﬁmﬁd xnr:g(,mﬂ 20

“1- chl-or ocar bonyl - 3- éﬁym ¥ nyl -1m

i chl or ocar bonyl| -I3- tzrhl[é’:‘lylcyc(oﬁle)ﬁylslmhpiyl driyidazolididazelon e 1 Zs'bne:arbonylan‘m}- :
-¢hl.or ocar bonyl - -1 m daz 2-0ne,
.I-chl or ocarggonyl - ﬁé?é» A rrl:@ F.%/Hll’*ﬂ"‘?rﬂ‘ aé{?‘gﬁ’?“g‘“z Zori8 - 131 - carbonylamin)- 25
‘40" 1+ chl or ocar bomyd.{ &-foRyI% meﬂlwﬁmﬁlia&ihaﬁyzcdnqhﬁ)ﬁaa%ogylﬁﬂﬂﬁb]-blnz?ﬂﬂbrﬁl:lilmgar bonyl -
3~ met -hyl ami nocar bbmft&fﬁsnmhy:thyl-mdzlaﬂxdilmZebna-ﬁh@;bonyla'nm]-bemylpcmcﬂhn,
/47 ghl or ocar bonvl. %ﬂ 4“—}%9%?3941@“ a‘?_]%‘r ﬁfg“ﬁ‘g& 5
,1 Ll orocar:@onyl E;g ;[ﬁ?&%?ﬂ "1, "% Bl a4 10
Ghl or ocarbonyl 18- rucﬂvxrrst-hﬁékhylnhﬁtamkmdﬂo@ne,yl) carb-
45 1 chl or ocar bo?%l a@;anﬁtomelxmmeﬂmﬂmyl -5-nmet hyl -i m dazol i d- 2- one,
ﬁh}orocar bonyl ma ?{(ﬂi %’3 gzb%a;ﬂ&l@ﬁ adigrd y E1CABIHNZ 20mks; 1) - carb-
11 hf or ocargony! -3 1 g I I 1zl i4d- - 0ng, 1_ 35
1r :chl or ocar:ﬁonyl 3 hm ]op,yl[r on¥ éh Kﬁ%mkdm azo |dy§) one, ny
1 cipl or ocar bony| -IB- &- p(bpyéthnxmbxbbnw memglsﬂnmazlaznxyd aheﬂand)Z—aaﬂpeqyl—
SOlchIorocarbo Ii”!!ml 3§Eﬂ1 51 ) -4, 5-di e%/amlm aa d- 2-on
1—cfﬁ| or ocargonyl - e - 2 13 - QP RYPESTR- da2Br ila YD Ry 49
l:or ocar bonyl 153 t[ xsu;rr rbo'é 1540 iy NYikridasBli@ia Z - o= B- Apecas-e
rea ted with 0.05 nm@lanﬁnoamnmlﬂehmrmp, the foll-ow ng penicill | ns are obt ai ned
‘in the 55 1?0\;* (6% - i -rvgrwloxcy§g ; nyim s apethyl - imfglazolifiig n2 o on - 1 - y1) - carb-
p' oriyl -imi d@zol i g ’?[Q‘éf‘ L ettt DAY R HARENZY RENY Gif L. 43
onylammo] bmzylpemcnllm,
: D - & - [(3 - methylsulphonyl - 4,5 - dimethyl - 1m1dazolldm 2-o0n-1-yl) - carb-
-7 onylamine] - benzylpenicillin,
4 D - e [(3 - methylsulphonyl - 4,4 - dimethyl - imidazolidin - 2 - on - 1 - y1) - carb-
: _t : 0 . ony!ammo] benzylpenicillin or 30

- D« e+ [(3 - methylsulphonyl - 5,5 - dimethyl - 1m1dazolldm 2-on-1-yl) -carb-
| onyiammo] benzylpenicillin.

"D

o Example 19. :
__'A)".;- i Sodnum D-a-[(2- mcthylsulphonylamxno imidazolin(2) - 1 - yl) carbonyl- ]
o ammo] benz;lpemcxlhn 55

‘55

| ogmew

¢
)\N ~C0-NH- CH-CONH —J———r f<(}13

e e e e e e e e e s veea v e e Y ey e eergy e o ne b Ak




D-a-[(3-acetyl -4-net hyl -i m dazol i di n-2-on-1-yl)-carbonyl am no] - benzyl peni ci

l1in, D-a-[(3-acetyl-5-nmethyl-imdazolidin-2-on-1-yl )-carbonyl am no]
-benzyl peni cillin D a-f{3- acetyleir3-di aza-cyetohexan—2
on- 1y yl)-carbonyl am no] -benzyl penicillin, 60

D-a- [ (3-n- propyl sul phonyl -i m dazol i di n- 2-on- 1-yl ) - €ar bonyl am&- benzyl peni .

ciklin,
i m dazolidin_-

a- (3 - et

60 D- a - [3 - ethylsul phonyl - 4 - | - -

2 - on -1 -Ryl.) - ﬁalr bonydgy ey np_]_-_'-_ benzyl penicillin,

?II sul-nhonvl
-7 )

D3z

TTetTTry T g aZortoarn

Carbonyl - am no] - EhwaeG ey prdeed ssdeseribedy Erampic 1 A fiom 4.8 part by weigh
1,392, 849 am
et hyl SL}I’JphonyI

Di

vy
Fal

(3 -

of 1-chloroc

nyl-2-methylstiphonylamino- ,S-dihydroimidazolg 6arB _9 pa__rts[ l(1y3 )

i f icillin.
ethyl - ‘f%‘_t? ﬂ?pécién- cyclohexan - 2 - on - 1 - yl) - carbonyl-
amiino] - - benzyl pevidgi 1388m, D - a - [(3 - methyl sul phonyl - 1,3 - diaza -

n -

cyclohexan 5 2 - @hactan cant 1%5;%87%5?%&-1 2-,amno] - benzylpenicillin™5
2.9 '
. 0]

"éé‘i’%’ﬂ: ' ¥ 425 ’?ﬁ@ﬁ 455 (Sf; 5AREUAT.o—C5 (M), -
in, D -1 -

1 -

ylgé:; _;.-carbonyl- 6.95 }%?Tgbfl ')-ambﬁflé pnlL Cl | -a- [ (

priopy! sul phony!l - Adivily agaidlét @zali C 1By:.Cl®ohexan - 2 - on - 1 - yl) - carbonylg
@.a;rhi.gg]' I beWzy| peAétity 4geinst Pac@ vulg. 1017: 36 a [(- 3 - i - propyl sul phonyl !
dimitddzol idin - 2 - - ' n 10 B
l. be‘n;y | Belni_ ICInl | I ﬁ, ?) 0P_Chlol;l(-,cérbo}()lq)z-mc(ﬁ%fsgg@wﬁm&lg}-axhgtgoxmzdazole: : :

10 D'- a - [(3 - i - propylsul phonyl cp-dp-wmethyl - imidazolidin- 2 - on -

1 -;:yl) - carb- onylanino] - benzyl peni CIEIL\{J.—Q‘(;D -a- [(3-1i -

priopyl sul phonyl - 5 - methyl --im dazoli di

- on-1-yl) - carb-

onyl am no] - benzylpenicillin, 15 . D- a- [(3 - n - propylsul phonyl

4 .~ et hyl
benzyl'peni ci|lin, whght o phosgng wercrreacted jp apfyrzsey diprone e 60—5/0°C.pdhieppiulting
ini dazol i di b - 2 srudgprodugt howeyes, on f-“é&‘lﬂgﬁ"g%w‘& n%i‘?%e ﬁﬁq‘ :

- i m'dazod.p @itk by wkight 612-(N-thethylylphonyl-igdop-inidazoline ards8.¢

A

[ ¢(3-phenyl sul phof§F™1i dazol i di n- 2- on-gaMpie ko.car bonyl ani no] -

-t-".h.‘-"?};.‘yl (2). - sul phonyl~- inidaZblidin - 2 Aon 91 g\s) - carbonyl ani no]
25 1." - benzylpenicillin, _ oM
25! b - - '
a[ (8~ or ny! 28- net hy| D sl G pect TR i 8074 (valyme/ . . 20
n[ F i 4 t Q’ lee) ac;?e%?;et‘lﬂa yd?oﬁ%iu? GOII;)aX!) @y \%%uxﬁ‘x xﬁiﬁ“ﬁcﬁé&m&@ﬁﬁxyﬁém Cl le'
Ei " g the adied.drop sise at 30°C, whilst stirring, just to produce a clear solution and to-
LE a7 ((3-fornyl - 5- @Eg BY -r%m::a_ﬁfh@ iehir8 obebitenl 7.y kid LA Honitcavdcholbegxmg| peni ci
L iiny D-a- [(3- f emampbe doldl 1i08Q andoyrolutidne arforBylgimidazoifiin-y-con ylghiPhio]
-'pengyl peni @81 1 i n idel22 parcy Wygreightioln isiyatarohiese dEbReAy By Tolt) “RACIGI TR
il d?20| idin - .2 At ﬂﬁ{ﬁa@e L cth&P L oft )sE}lre s keptat~7.5 to 8.0 by 2 "%ﬂ't addition
ek 2 < .of triethylamine. The ‘nlixture tred® For a further 30 minut b& Mhekatter,
. er.lzyl peni ci | 11N, po further addition of triethylamine was necessary to maintain the pH value of 7.5 to
30 T ' 8.0. After addition of water (60 -parts by volume) the pH was adjusted to 6.5 with
b 30 dilute hydrochloric acid and the tetrahydrofuran was largely removed in a rotary
R evaporator. The aqueous sclution which remained was once extracted by shaking with
B ether (the ether extract was discarded) and was subsequently covered with a2 1:1 mix-
S * ture ‘(vol:vol) of ether and ethyl acetate and the pH was adjusted to 1—2 by means of
: -dilute hydrochloric acid whilst stirring and cooling with ice. The organic phase was then
i 35 separated off, washed with water, dried for about one hour over magnesium sulphate at
. .. 0°C and, after filtration, diluted with about half its volume of ether. The sodium salt
i ~ was then precipitated by adding an approx. 1 molar solution of sodium 2-ethythexanoate
o in-ether containing methanol. The precipitate was initialiy oily but could be converted
s @0 _'into ‘an-'amorphous solid substance after decanting off the supernatant solution and tri-
1

RN
.

a5

20 am no] -

wz_}'r‘ﬁewrgm-whm

. turation with ether. :

5 .'_Yiei('i:‘"?-_-. 0.9 parts By weight (crude product)
- : B-Lactam content: 77% -

i~ According to the NMR-spectrum, the substance contained 3.5 mols of H,O and

© 0.3 ‘mol of sodium 2-cthylhexanoate per mol. This was taken into account in the cal-

culated values of the analytical data: ,

Calculated: C 45.1 H 54 N 112 S 51 wt %,

Found: C452 HS53 N 110 S 53 wt %. ' o
NMR-signals at r=1.0 (1H), 2.4—2.8 (5H), 43—4.6 (3H), 5.8 (1H), 6.1—6.3

(4H) and 8.3—8.5 ppm (6H)

pArts i no] -
Pifin, o2

Ipenzyt peni ci | | i nSod@n D-o-[ (3-fofthyl-infidazol[d{r32-on- pyl)-carbinbiyhipbletryiyivatighiony | - -
iym dazolidin - 2 - on - 1 - yl) - carbonyl-
Ue'nzyl penicillin, D- & - [(3 -o%c,&ohexylfsul pl hony, q% i mdazolidin- 2 -

.- yl) - carbonyl ani no] - - a [(3 -

25

35

45



D- a- [(3 - nethylam nocarbonyl - 5 - nethyl - imdazolidin- 2 - on - 1
- yl) - carb- onylam no] -bcnzylpenicillin, D- - [(3 -

onyl, am no] - benzyl-penicillin, 35 D- a- [(3 - nethoxycar bonyl - 4
- methyl - imdazolidin- 2 - on- 1- yl) - car-boriyl- 35 AN no]
beUI pen| cillin, D-a - [(3 - nethoxycarbonyl -.5 - nethyl ﬁﬁ dazolidin
- 2.~ on - s - yI) - carbonyl D - amflpg]zgq,g benzyl pen|C|II| - a h43
- ITEt hoxy c arbotyt lUllU)\olll —2-=—om =1yt )——Ccarbonyt-
40 ﬁt@v‘“g ?b’zméﬁ Bin,

40 D - - - Adkivity BBLiRP¥ d;;n,xy onyl - 4 - methyl - inidazolidin - 2 -
Qn, - 1M yI ) .. muhhtya@ﬂz)stlimsnﬁ]lm 32enzyl penicillin, D -

gr opyl oxycabbonyl - The-3-fepmrjmidazolidin-Hepedtaippnyl chigride o in the P"’é‘!c}w“ °fcar b- 5
onyl'am no] - benz‘?’lsﬁ‘é‘l‘ﬁ"(‘,'i‘l"‘is aingdgs follows: . 5 - [(3 - i - propyl oxycar bonyl

=313 - di azacycIl@mﬁnm,daz%hdm_gjaqe 1 - yl) - carb- - 45 onyl am no -
Ibenzyl penicillin, D-a- [(3 - nethyl sulogho - 4,5 - dinethyl -

;lmdazolldln- 2 - on 1-yl) - -carb awi no] - benzylpenicillin, D

@+ [ (3 - nethylsul phonyl - 4, 4 - dimetthyl - imdazolidin - 2 - on.- 1 -

) - carb- 50 Iﬁmﬂioﬁaﬁhﬁ%e (X B¥s BE Retphe) lw'a@su%ndcd in tetrahydrofuran (100

D - a -1p (3 -parrebhydisnd) plooiy heid-aceticacid Ahyeitid1y10 parts by deight) wabiadded 2 - 19N

- 1 - yl) -carb- atony fampw%re whilse ptirgibeorad iteerepftdr the mEiXwreptas sticgd apgpe san@odi um D
-.a - [(2 - rnet qggﬁ]&f‘pm@ﬁg E gt e PRRPEREBFFH(2) Biert! ofyPy=ied Bt BBty - 55
;anno] - benzyl penic .

55 [err] 37  Yield: 6.4 parts by weight 1, 392, 849

37 This peddcill Mrlmsmpr odieeth8ds descr| bed in Exarrpl e 1 Afromd4.8 par¥s

by weight of 1- clﬁ 't‘lbtﬁdar l‘\;:oﬁ;ri g&@g y% " "nyI ani no- 4, 5- di hydr oi ni dazol e
4d 5.8

and: 9 parts by wg'hg,g&ﬁsa@;mkgl( pn;%g«,%) [.err]-Lactam
content: 96% .

‘5 | R=bands at 306@01m¢nﬂ@ml%mm¢0mzmorf®rr] NMVR-si gnal s at r=2. 3--2 9
_(5H) 4.45 (1H), 4.55 (2H), 5.8 (1H), 5.9-6.5 4H) 6.95 (3H), 8.4 (3H). and
VB 5 ppm (3My. Activity against E.- col i\(CN\_J ' , Activity 20
ag |nst Prot. vulg. 1017: 16 '

;.yl

‘1 ! 1- C, hl or ocar boriyl - 2- et hyl sul phonyl ani no 4, 5 di hydr oi mdazole: [err]
B4 harts by wei ght Aplixp ot Nefviyl-saptidingt oot ({5AGht B Wegi), megezn (403, 0

p FT s by - part" by volume) and triethylamine (11.8 parts by velume) was boiled under reflun

T _ and at the same time a solution of trimethylehiorosilane (8.5 parts by weight) in

benzene. (20 parts by volume) was added dropwise. Therzafter the mixrare was boiled _
- 25 for a further 5 hours and then left 10 stand overnight at room temperature and the pre~ 25
cipitate present was filtered off and washed with benzene. The combined benzene solu-
tions, on standing overnight, formed further amounts of precipit=te which were filtered
off. A solution of phosgene (15.6 parts by weight) in dichloromethane (30 parts by
Sy volume) was then added dropwise to the filtrate and the mixture was subsequently left
RATLN 30 to stand overnight in a refrigerator. It was then completely evaporated to dryness in a 30
gy rotary’ evaporator. The residue, a mass which did not crystallise throughout to give a '
' : sc:hd was used, at it was, for the reaction with ampiciliin.

L o : Example 21
by Sodmm D—a—[(3-p1valoyl mndazohdm-z-on- -yl)—carbonylanuno]-benzylpcmcxllm

IR ' ' CCONa

. Thls pemc:ﬂm was produccd as described in Example 20 from amp1c1111n (9.8
' parts by weight) and 3-pivaloyl-imidazolidin-2-one-1 -carbonyl chloride (4.9 parts by

_ _wcxght)

o chld 8 6 parts by WCIbllt ' g ' '
Ce 40 B—Lactam content: 97.8%. : : _ 40
R . “Calcilated:  C 503 H 56 N 122 S 56 wt %. .
T Found: C506 HS9 N 116 S 56 wt %.
NMR-signals at r=2.4—2.8 (SH), 4.3—4.7 (3H), 5.8 (IH), 6.0—6.4 (4H) and
: - . 83—89ppm (15H). -
45 Activity against E. coli C 165: 4 : - 45
: Activity against Prot. morg. 932: <1 :
- . Activity against Psdm. F 41: 4
Activity against Klebs. K 10: 8




wei ght of phosgene were reacted in anhydrous dioxane at [err] The resulting
~crude product however, on reaction with anpicillin, gave the

(3-fornyl -imdazolidin-2-on- 1-yl)-carbonyl ani no] -benzyl penicilhn: 0
[err] 20 - D- a- am nobenzyl penicillin (5.7 parts by wei/ was
sugpgnded in 80% (volume/ 20 vol ume) aqueous tetrahydrofuran 0 parts by
vol'une) and sufficient triethylani ne wad,3%9%#4h added dropwi se at [err] 39

whi | st stirring, N%loﬁqm%gg&{gg_oge clear solution and to ‘give a pH val ue of

‘the i xture of between 7.5 and 2 (glass clectrodc). The m xture was then
cool ed&;t‘o [err] and a sol ution of 3-fornyl -i dazol I di n-2-one- 1-car bonyl
chl ot - 25 ide (2.2 parts byCWén% tetrahydrofuran (20 parts

by vol urre) was added dropvm se. sarre tinme of the mxture

1 ht

et 2 g R %ﬁ{ﬂiﬁ ‘°a‘?véiu%c ﬂ*“?ﬁi@*& °“§;%} %‘[‘E@"ﬁ, s
t mix /1 5

furt her addition fie ‘tdsldeha ealrﬂrlaeurwam mﬁ&esm y'xeﬂﬂolaﬂ’?ﬁ: (’&7&8Ipﬁrti$]pelo]ﬂ1hie)/a| ue of

7.5 ﬁo 8.0. After wad@bﬂ:qumﬂy@ﬂdo@tatrmmse %lispaw!mﬁ 1o Wat pnd the rrpwms

ddjusted 1o 6.5 VbR et T U T, A M
teffghydrofwan WS BRGSOV Dapothuds AR rea B0 wEVARRL Moo 1HE 10
-agueous sol ution Kéuk,Ghodc@) R S eh mmmﬁeeo@@wda&mﬁhdmdshakpﬂ@by\AvaEht)et her

(the et her extracwaa/\bshedlpsqyascd,ed)lt amd Wims as atospg weninkde to diselr el subktidoc a 1: 1
-m.x:-iture(vol : voI‘f‘”W”#éTVFFéPCC&‘HH’SETW‘F““&Eet ate and the pH was adjusted to
142 .by means of  di lpili6 AWELB6- 2540 b1 Mlbdst stirring and cooling with

ice. The or gani ¢ phaseoM@s of iaReaskhiosala @b6sl pafsfoy werREd atlbitkdnd (Wodaas , dried
f.or _about one houby whare) vagaidel drirpvdsel quérakecoate ofa&loerm% baihiog mafxxteafN-

filtration, dilut @“"‘w‘gﬂm Z-Pm (fl7ﬁ rtse/) fPIENt bfboeenef 100 ?’E o

vas’ then preci pi t gl Ofouitie deod L ot Uity o & ﬁmm

' 2-et hyl hexapbat e ieret die e The QR kN OGhiREa Qblutio RREpHIERE! (95 pats®y Waight) 20
i n| tirally oily butin bmuhd(@epacs)hy/mmmd anchth@ nanuxamas lefs te ghidthveruiplstaance

mitefape 1 t @frﬁl 14} rated in vag
\?\:7: ﬁq e?ﬁg?nt ' ng Otﬁﬁ V] yﬁ;éélsx ue ‘was fﬁxe ?nﬁfdeggagfover W é‘ e y1e§@2i2 2 parts bytwﬂell; on

The product ted in this f; th
’40nYQ eld: 0.9 parts Pr ; V\vglsb ¥ %rljdoerm;‘)"rloémga}lm[ err]-Lactamcontent: 77%

‘Acdo¥ di ng t@the NI\/R—spectrum the subgxeamde2Zont ai ned 3.5 nols of [err] 25

“and 0. 3 ol of soﬂ?‘\_q:} ?ggﬁhe(ﬁ‘ém t%’b - 70 - sERbesyIha gnidaanidin -1 41t ®- account
i n ‘t'he. cal - wh Wéﬁ“ﬂ‘é"% ‘C‘é’r‘?al ytical data

451Calculated €C45.1 Hb5.4 N11.2 & @t % nd C45.2 H.

53 "tN'11.0 S 5.3 w % NFePaOSWgWa% "r°°‘i‘ °<('1*Fg|:r‘ra<§§28(5H) 4.3-4.6
‘ 58(1H) 6163(4H)and83 .

d ACTT vi ty against F.
C'Ol ¥ C 165 8 Acti Vi tryis3@mkims twaPpfliuced @ Bescrid@? in §}.amplc 20 from ampicillin (9.8
‘ P J . 30 parts by weight) and 3- (ethoxv-carbony!-trlmethylsﬂylarnmosulphonyl\-1 midazolidin-~2~ 20

one-1-carbonyl chioride (8.0 parts by welght)

T ' Yield: 2.8 parts by weight

R ' B-Lactam content:  76.8%, e _ :
. - NMR-signals at 7= 2,4—2.7 (SH), 6.3—6.7 (3H), 5.8 (1H), 5.85-6.4 (6H), 8.3— -
S 35 8.6 (6H) and 8.6—8.95 ppm (3H). ' 35

The 3-(edloxy-carbonyl-trimctb_ylsilylaminomﬂphonyl)-imidazolidin—2~one-1—carb-
onyl chloride used in the manufacture of this penicillin was obtained as follows:
P 3 - (Ethoxy - carbonyl - mmethylsxlylammosulphonyl) - imidazolidin - 2 - one - 1-
F carbonyl chloride : ,

S | o : o ' 40 . ' .
. : Hs0-CO~ - :
P 40 ' o _C25°°°'|‘s°e'\ ’ca' _ 40
' - SilcHgy

B B A mizture of thc internal salt of ethyl(carboxymﬂphamoyl)tncthylammomum
Lol hydroxide (G. M. Atkins, Jr., E. M. Burgers, J. Amer. Chem. Soc. 90, 4744 (1968))
(12.5 parts by weight) and imidazolidin-2-one (4.0 parts by wc1ght) was warmed in a
- bath at 100°C. for 2 hours, the resulting thick oil was dissolved in dichloromethane (€0

45 parts by volume), tricthylamine (10.9 parts by volume) was added, this solution was 45
B then heated to the boil and at the same time a solution of ttxmeﬂlylchlorosnlanc (15.8
parts by weight) in benzene (30 parts by volume) was added dropwxsc Thereafter the
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[ [ ; I Vi [ K 10: 32 5
[ agai nst Psdm F 41: 8 Activity against Klebs. K _
?ﬁgl \?T]Egr rrgl -im dazol i di n-2-one-1-carbonyl chloride used in the production

-5 this penicillin was obtai ned—as—fol+ews: — :
ﬁltfor‘f‘rryl -im dgzol i din-2-one: | mdazolidin-2-one (8.6 parts bnyEI ght) was
Sus.ggnded I n tetrahydrofuran (100 10 o __pﬁggswgg \éggg(rjre),l (r:oom
?glrr.p;!?;ﬂjlf‘g pint : anhyqu deﬁ( igdp?hnrnn%/fl\g?if?ﬁp m xture -was Sti r;i{d at EH@
nie t ' i : cfluy Fre a furdiet Phdusst & FRTHSENart\\B\Bvolu clofl €
sani'e tenper at ur e g [':’éirbo thgdqrscd e 2 fureh Bl & £ Bvohinlelopr ed
of f, washed with ﬁ%ﬁ?@ggﬁg cgy;quaaggoég’fdmaﬁu{ ehs apgirebaifed @uddr pefuxtisr Hiiowsei g

solvent was distilled off under normal pressure up to

| tiingvpoi nt : [ @rdodling point_of 70~-75°C, the triethyjaminge hydr chloride was ]%crc
Vel lingvp %vasﬁ@xﬂﬂﬁed with a solgtq’ hos ntg' 4 '\i

fi
16 ICal cul at éd:  CwhiBs &ill o Bnd3iteMN-odifhg bhe fitkratd . Of%g
25.31 Wt % NVR-s KEZ]B.‘FE ?gwelgﬁlﬁh) n bznzgq?go and bp vQurha). BhiSmifie \434 t-to stand,
2

3-'For nyl -i m dazol g Ugditselyed dresteriplewas [thea fifrbrt off endOthe

Bt (e fouman el plows e Gttt off ende
nit 1 1ed ) porator. b

o e e b e o
vol une) and® ri et imgdl 1236 me ((ii\]d.ioﬁlofh&xléﬂléim YThY SbbHERd widSed K’%)g"rg ik, | "0
Md ‘at the same tYdedorshegencupmiwith ampicitini net hyl chl 8r83| l'ane ;I'herggf feryt e
Vieilght ) i n ' : ol une) _was. added dr opwi se. al _
-weitght) 1in benzene(20 parts by vo , P
et ot ot Cbora e D 2L ok TR B0 4TS LS (g™ "
overni t om t @ iad] U berzApedici - _ e _
?Yleiglrggt o?f ;(I’)ld washed wi th benzene. The conbi ned benzene sol E tlgns, on
stiandi ng ousrni ght, fornmed fOMtdes-y é@,t@@,_@d‘_,«%fﬁfgbat ﬁt\m:(r:] wer s
filltered off. A solution of osge (15.6 par t, ght) N ihe
" di chl or onet hane (30 parts by vol une) was n added dropw se to

it i ' d over ni ght
filtrate and the m xhiyhemidas wad x%gnﬂfn;jé/ci ef.tf_o to stand
|In a. refrigerat opartslty w’gngé;_)thﬂrs- maf,@if AV zfg‘glar’é’,fggg%’é Wéﬂ i(f6a 30

roa:r {
.rotary evapor at of40 mfeby esghgue, a mass whi g nof 'Od’ﬁ}s‘:f g@ﬁdﬁrpughout
'-‘t:o'iveasolid s ysed, ,at .it was, for the reaction with ampicillin.
‘1.0 g ' YRR Pé paq’;l by weight .
Exanpl e 2120 Sodi gilhcedsh @ontehye:” 63 70 e

(8- pi val oyl -i m dGalclated; nez;g_en-glé"_gl N &34 bonyl aﬁ:?.o] -benzyl penicillin: [&%r] |

' ) icillin
+Thi;s penicilli ‘proddckéd 357.desruo.bes siin wpxdnpl e 20 from anpi ci ,
(Th’lfg ngltgl byI ) gnals) gt o=35v-A70(pH); #B-e47 03HD)) M8 Z1ENes.d-ER1(BRNYAg Chl ori de
( f';g'parts by wei ght pp\?“&‘%z)' . 8.6 parts by weight 40 [err]-Lactam

. B. 8%3-Cyclohexyloxycarbonyl-imidazolidin-2-one-1- bonyl chioride: _
A0[CRl cul ated: G 503 gy imdaapidins on-kcbony] chigride 1. C,50. 6§SH)H'
519" N 11.6 S56 w % NVRsig o-?;-@g44¢2.4-2.8 (5H, 4.3-4.7 (31,
58 (1H), 6.0-6.4 (4H) and 8.3-8.9 m (1 N5 - Activity agains .

- B : 45
, ;C'G)f ’1 C 165: 4 - Triethylamine (5%@@ by weight) was added dropwise to 2 mixture of imidazol-
Actfvity agai Nst idir20dne-130bchyt ide 7. parts by weight), tetrahydrofuran (50 parts by
PR : volume) and cyclohexanol (5.5 paris by weight) whilst stirring, and cooling with ice,
: ,‘ . 30 the mixture was then slowly stirred overnight at room temperature and subsequently 30
doe . boiled for 1 hour under reflux, and the triethylamine hydrochloride was filtered off hot.
Lt . The filtrate was completely evaporated in vacuo, the residue was triturated with cyclo-
o hexane and the solid product was filtered off and dried 3 days in a desiccator. Yield: 5.0
AR parts by weight. This substance (5.0 parts by weight) was then suspended in tetra-
por 35 hydrofuran, tricthylamine (5.2 parts by volume) was added, the mixture was boiled 35
R - under reflux and a solution of trimethychlorosilane (3.8 parts by weight) in terrahydro-
. furan (10 parts by volume) was at the same rime added dropwise. Thereafter the mix-'
Ca ture was boiled overnight under reflux and insoluble matter was then fiitered off hot. A
i . A * : 5
b solution of phosgene {2.6 parts by weight) in tetrahydrofuran (10 parts by volume)
o 40 was slowly added to the filtrate at room temperature and the mixture was left to stand 40
T well sealed at room temperature for 24 hours. A precipitate which was present (largely
P tricthylamine hydrochloride) was then filtcred off and the filtrate was completely
evaporated in vacuo. The crystalline residuc was dried in a desiccator. The substance
has a broad absorption between 1680 and 1820 cm—t in the carbonyl region of the IR-
45 spectrum (Nujol). It was reacted, in this form, with ampicillin. 45

K}
:

RS _ ' Example 24, : ’ . '
S . Sodium D-a-[(3- ethylsulphonyl! - imidazolidin - 2 - on - 1 - y1) - carbonylamino]-
g benzylpenicillin: ' _

00, ® o on
Cally=80p-N N-CO-NH-CH~(0-N 3
efls=%0p~N  } *ﬂo %,

COONa,

L I I Y N R N N R IR AT LI e T e e sy,




* Activity against Psdm F 41: 4 Activity against Klebs. K 10: 8 [err]
N-pi val oyl -i m dazol i di n- 2-one: A suspension, cooled to [err] of

i mdazolidin-2-one (17 2 parts by-weight) iptetrahydreturan—200 |
vol ymme) was treated dropw se over the cour se of one 5 hour# 4
pi vai oyl chloride (24.2 parts by weight) at the. sane tenperat u The m x-
5 ture was then stirred for a further Rugs at [err] triethWamne (24. 8
par“t/s by-vallune) was.suhseq he e oo St vvr||| meoollﬁéﬁ %g{n Tce
wat er, and the m xt Ohi pnmsihtx npt ficec pypaesg! L%t
terrper’ature The Paﬁﬁbtr‘}:'?'gs TR inﬂ‘ea’%@ﬁ%t EMgélgar Ared out was
then filtered of arts by trate was conpl etely ‘concentrated 10 in
vacuo by neans Ofyid: I Ql7ah¥s \wapar at or and the reS| due was further warned

fiol:;1 *  105hour p-n,aatamaonmt |8913/obath at REO MG 7 S ude
yl el‘d 32.8 parts by mgﬂ co. en mt acoun?‘fr[l égog ﬁ’xzk léf’b%t@- andfBcal &%ﬁ{l

attepmpt was made Qife "’a {?,H ﬁ Qe 9 myaﬁu% severe deconpositi on
\opcur‘red 3- Pi valligy,t:rl i dazsihi di 518 2No1s 1S caP benyld. chl oride: 15 A
'sak ytion of trimethyl chl orosilane (16.65 arts% wei ght) in benzene (15g
pa,rts 15 g vol Lﬁﬁﬁt)lamﬂbh%'d@éﬁaﬂth@b\k%%l L' g course of one hour, to a
.botrllng m Xture if N- pivaloyl-imdazolidin-2-ope (17.5 parts by wei ght) .
benlzéne (100-parts by volune) and trd,gt- bc)él-na‘ﬁwt (23 parts by volung), the

ire was subsequently boiled for a furt Ner ours and the triethyl arri ne

hydrochl ori de which had separated out was then 20 : f||t ed odL
fill tkate was conbi neﬂmmmhofamsbiulrdm@fvno( Y—ée‘ “ﬁl ijoght ) 20

in benzene (20 paqhtoydtbﬁﬁzxfcﬁa H‘Yaﬁ ‘" ° oum Sic &fv.tas Tren ﬁ;tand
over ni ght a r oont ¥ R éﬂﬁl y b 1 nz@ﬂeg( mcemtl\\%f’tbﬂﬂe!ﬂd oon:pwrét ely 15
evapor at ed ?1 vac d $ea @hek M;memi axwacss dore dedatited. Ahgy h Hyver
‘NaOH.! ‘Crude yi el dw Qcofﬁ:p;r&tstesamyutcmu o, ang he St?tdor‘yia] rﬁﬁ?m % by et,’; L hi's
‘fOI‘ m WI th aerl ci’| 4cetpte andsonce from acetone 1'1 tln. latter case wi e addition

> e oeldin2.one. Melting le 22.
S(}dl um D - a }(1 1%%1 pa r(s P}h&&ht of N anesu}phony ﬁl rz]%o 1_1nsu phonyl > 0
. dgzol i di R 21 Ofihe N-eﬂua&i&sllphonﬁaihhmydtﬁmoﬂm)was tbrzl,xnz-ﬁiﬁ epdadi i |d (R

{,e‘r r] Thi s peni ci hakmihe,walsrgpmduofaﬂkoa@edesmf? aF?l ‘ﬂ "fféy -
o <t§'h'o'x'y“c( ¢ bony MY ﬁ%w L I s >

bony ot 1 dazal ¢l Medg poi®O 25
-anek1- car bonyl ch d‘é parts by wei ght) Y| eI d 2 8 parts by wei ght
[err] Lact am content 8% Nl\/R-SI rIalI4s &@ﬁi@)s S:, 6.3-6.7,(3H),
58I (4H), 5.85-6. faltubitpd % % 895 ppm (3H) .
5‘ The 3- (et hoxyF&‘ﬁ‘Fbony R &1 i ¥ /I anihosal bhony|
)»l i dazol i di n- 2- one-1-carb- onyl chI orltxd:aplused in the manuf acture of thlj

pbm ‘tl I 1in \g8s Obw;I rsedtura sDf-ai *I- {(Rs- tosylamino - mndazolm(z) - 1-'yl) - carbonylamino]-

- ’{ benzylpemcﬂlm
HER SR A

S B
it o >/> Q
- L T . RN .
SRR o 50,~NH -m—omm
i L. - : . I O- j:(\><C“s

I a .. bY

C _ : This penicillin was roduccd as descnbed in Example 1 A from 7.5 parts

R A - o ;welghth;f {,.chloro-carbon% 2-tosylamino-4, 5-dihydroimidazole and 11 parts by weight © 35
SRSt 35 of amp1c111m : .

_'Yxeld 77% _

- B-Lactam content: 90%, ]

L CaICUIated (the water content of 6.1 wt %, was taken into account): .
R ©C 479 H 50 leg ggi wt°§, . 0
© ' Fomd C483 H48 N 10 wt o

' '-Ilgl-lgands at 3360—3200, 1775, 1725, 1675, 1608, 1538, 1290 and 1146 cm™? (in

* Nujol

N‘Il\lllesxgnaIs at r=2.2 (2H), 24—29 (7H), 45 (3H), 5.8 (IH), 6 25 (4H), 7.6
-(3H), 8.4 (3H) and 8.5 ppm (3H) :

———




3 - (Ethoxy - carbonyl - trinmethylsilylamnosul phonyl) - irnidazolidin - 2
- one - 1- carbonyl chIorrde [err] Amxture of the internal salt of

I\/l 'Burgers J. Amer. Chem Soc 90, 4744 (1968)) (12.5 parts bwht) and

‘i'mi‘dazol i din-2-one (4.0 parts by weight) was warned in a bath a r] for
2 Urz the resulting thick oil was. drlsggpk,,\éed i n: di chl oronet h 80 4p
parts y'v

.gol Ut i;on was 45Bt)hérﬂﬁmtrb@yltthM?embdbﬂ-d'WtP"H’!da’é% sane time a sol ution of
‘trimethyl chlorosilane (15.8 parts by wei ght) n benzene (30 parts by

_voi u\me vvas added dropwi se. Thereafter_the )_ '

Jr 392, -C}so?_—nn \ooq 40 mixture was boiled
-under refl ux for a further 3 hours. A further 80 parts by vol une of benzene
g then added and ikh@rdipyt wight WRD-BghiAc-hoidariny NPRBudkefab Wischited 63 hour s.

rAfrt er standr ng ov@qmnpgmnddtag{lerﬁe} 9§028?ér[t196\ﬁ/h)swctc iy Idewlved by U dénueesior nal

i b 01 b a
pr éﬁsure up>to a :‘:lg g C‘{gé‘i’ﬁt g’o‘f ‘h&géé" fgrgbé T Fg’nio em ﬁfBrl de has
I}]e filtered of f suspensnon wh gé& éﬂdcdq ﬁ]rmﬁ:n?c htn@C, artsl | trate
conbl ned wt rb yowei@t bit memymi&m@ gemeddeéd pWisd dnd Ry whvRl 18 then Istierddenz ene.
r20 arts VO furtidn 3 hows aettrwetcmmt're ¢ txgessp! e WaAR wns@a nsf or 24
l bbr I dudd yreflih hasgch bip lbyenlfa sf
r

hbur at [d jas fé"?“%/égj freng J‘tt“FfbH‘ef“P’IP‘Pg?é Fl “ "“F*l | trdfe
e Corm ctely SRR R S s;}j, o ch 1 1
t he I R- spect r um pe&miISsiCs cdubbdlt @ryﬁﬂﬁ BR Witk 8@ With mehyliael adbametwrth peaks
iaf . 1790 10 - filweeld 37 310 driat i pacfe. Metling pdim =0 0¥ (deveposifidmg. substance was -
-used: WIthOLiTS furt e& pgglflca- 10 tion for the reaction with anpicilli D
‘Exanpl e 23.7”Sodi ‘fé‘ﬁi (S0 -cf g %l QY& r‘ptor)oyl - i mi dazol i di 4°-
2.:-on - 1 - yl) Fomccar oy, amn@]cn sennyzprersm lw®,. [err] This
;penr ¢illin was prlReImds(it saso,on@m;rn%errss,nmxml1e452msf/ pei R0 appT *clid Nujol)-( 6. 6
parts by wei ght) and 3-cycl ohexyl oxycar bon - i m dazol i di n-2- one- 1- car bonyl
ghl-ori de (2200 parA)s &X-u}éﬁbght) [ Yol (_j, lo%ylzga Etﬁldﬂ%h&ﬁ@i)g-%rb%yiaﬁ)ﬁltof‘m 20
"‘3 ntent 7% benzylpenicillin: _ _
'-%‘Calculated - C48.3 H5.8 N 10.5 S 4.8 w % Found: C47.5 H
: N 10.5 S51 w % NVRsigngls afYerr] 2.5-2.7 (5Hy, 4.3-4.7 (3H),
(1H) 6063(5H)and8192 pm (J16H). 25 , _
, ".'-f-cl ohexyl oxycarbony| i m d&a8fodi nNTowreom s chl ori de: _
ST i‘hyl amine (5.8 parts by weight) was addeg W%e to a m xture o_f
rr’nd zol - idin-2-one-1-carbonyl chl orlde (7.4 partsa by weight),

I o
*'ﬁ-e’t ghydrofuran (50 parts. vol u cyclo ex | &5 arts vvel ght)
'v\hl'{[‘st SUTTing, andasRL o, £ d“ m%g i gl | '@Ps@g%‘@‘%. sl owly

‘ swrred ovezsni ghtan@'icﬂlirﬂom terrperat ur subsequent |

;' ‘ Yield! 38%
S - ‘B-Lactam content: 89%,
“ DA RS ' - Calculated: (the water content of 2 wt % was taken into account) .
A C501 HS50 NI127 S 58 wt % ' .
LN _ 30 - ‘Found: C 49.8 H 63 N 127 S 56 . wt %. 30
i g .~ IR-bandsat 3290, 1760, 1732, 1670, 1603, 1525 and 1250 cm™ (in Nujol). _
Pl NMR-signals at 7=2. 3—2.8 (SH), 4.35-(1H), 4.5 (2H), 5.8 (1H), 6.0—6.3 (4H),
S o 7 (ZH), 8.4 (3H), 8.5 (3H) and 8.8 ppm (3H).
] ' ' .B) 1 Chlomcarbonyl-2-0x0-3-p1opxonyl-lmxdazohdme
. T ' o
35 . 35
| CHgCH~CO N N=COCL

e e 2 patts by wenght of l-proplonyl 2-oxo-imidazolidine, 18.4 parts by weight of tri-
i ' methylchlorosilane, 15.1 parts by weight of triethylamine and 80 parts by volume of
" ‘tolizene were together kept under reflux overnight; whilst stirring, and after cooling the
precipitate was filtered off and eluted with toluene. 9 parts by weight of phosgene were
40.".  added to the combined solutlons, the mixrture was left to stand overnight at room tem- 40
N perature and then evaporated in vacuo, and the residue was dried under an oil pump.
" The product was reacted in this form with ampicillin (Example 26 A).
IR-bands at 1822, 1770——1680, 1385 and 1280—1216 cm™2.




boiled for 1 hour under reflux, and the triethylam ne hydrochl ori de was
filtered off hot The filtrate was conpletely evaporated in vacuo, the

Q a Q A a¥a A N a a a

filtered off and dried 3 days in a desiccator. Yield: 5.0 parts wei ght .
Thi's.substance (5.0 parts by weight) was then suspended in tetra£7 5
hydrof uran, ggriethylamne (5.2 parts byL¥giBdhe) was added, the™fxture #as
boil.ed. -~ ~35 UNGET,. Cand: ii.1on of trimethychl orosilane (3.8
sart's by wei ght) oh Bfopo yé?"({)“-j'"gd A

‘time:added dropwi se. Thereafter the nix-' t§re was boil ed overnight under
reflux and insoluble matter was then fg Lt efed,off hot. A solution of :
'[;)'h{(_)"s_'_gene (2.6 parts by weight) in tetrahydrefruran (1Q parts by vol une) 40
wasislowly added to the filtrate at roomtenperature and the m xture was

| et \t;iéto stand 40 wefThis sehathad wat prodied tsedrprebal inrizafiple 122 fiomi7¢. papts by
precipitate i ch g ?ﬁ?ﬁ@ﬂi’f’i‘i éiéf};‘;g: g 204 REECh DY AfrBhte” TRROBEHCEr PHEY™ was
"th_ mffilter_ed of f “Bnde PRE T 11 trate was co)r‘rpl-etely evaporated in vacuo. The

.clystalline residyriawassegri ed in a desiccator. The substance has a broad

i spectrum (Nuj ol ). Fewdias ol 4

45 Exanpl e. 3¢. Soéﬁg' i tég@’ff}g

i--1 't yl) - carboapicay no] - benzyl peni ¢i Il i n:

-1,892,849 This penicillin was produced Bxsmplegéri bed in Exanple 20 from
appicillin (9.4 p§94'§n.b$i gew gﬂ%%p%ﬁ - pnzspgsadphenyh - Jrroidazqliintla 2 SPAR
-=2-one- | -carbonyl chtYPPaETEEPENE ts by weight). Yield: 5.7 parts by

vei ght 5 [err]-Lactam content: 89. 1%

5 The penicillin-contains about 3.3 wt % ofYsodi um 2- et hyl - hexanoat e and 25' 7
M 9% of watdp' This was taken %&m’z C Ootoi-ci- vt pe~8al eyl at ed val ues of the
jdnal ytical data Calculated: C 43.2 5.1 N 1o /Sdp. 0 w % Found:
"C/43i3 H5.8 N10.8 S 9.9 w- % 10 2 | -

'_?E%.:h_-_’_@esul phonyl -i mi dazol i di n-2-one-1-carbonyl chloride: )
10.i[err] A nixture .oﬁhismmﬁmwis@m@@nées%isEp@mi%,l %rW Y Height
*.f-@t‘,*k(%'&gf]esul phoni ¢ aé’j él'ﬁﬁf@*ﬁ’é‘"%‘?‘??@%"&?ﬂp Hppitagelidine RAL 7R FOE4 hours
i'da bath at [errf THe"eVol ution of HO had, by then largely ended. The

' };‘@%‘qﬁt_i on product was:tbepn suc- 15 cessively extracted by boiling tw ce
“wi'th;benzendd tw @damemhromeet A% and twi-ce with 15 ethyl acetate on a 20

el hyl acetate and 1RibeRs b DIBL,a0796, A, (620, 1618, 11530, fizun, CRS @ndM 3k cinhe addi ti on
‘of’ i¢har coal 2howde NMR-Yigelscht 8 =118 t £H)y 2de2gh(sHf 4.4 (1H), 4.5 (2H), 5.8 (1H), 25
Niet hanesul phony| Siiithz & h-2pd Hhepm (Dt i ng point: 20 [err)

ey PHo! .
Qi
:‘g..,z SO

B) l-Clﬂorqcarbonyi-z-oxos-bcnzcnesulphonyl-imidazoixdine:

0
@— S0, Mﬁ-coa

o - A mixture of 80 parts by weight of 1-benzenesulphonyt-2-oxo-imidazolidine, 69
G 30 parts by weight of phosgene, 31.6 parts by weight of pyridine and 350 parts by volume 30
N O of dichloromethane, brought together at 0°C, was stirred overnight at room tempera- :
. ture and subsequently evaporated to dryness. Thereafter the material was spspended in
R 500 parts by volume of ice water and filtered off, the residue was taken up in 500 parts
ok - by volume of dichloromethane, the solution was dried over MgSO,, filtered and again
SIS 35 evaporated to dryness, and the residue was recrystallised from acetone/petroleum ether. 35
R ~ Melting point=161°C. : :

T : Yield: 64%,
TN | DR Calculated: C 416 H 3.5 Cl 123 N 97 S 111 wt %.
o ‘Found: C41.6 H390 Cl122 N97 S 107 wt %.
40 IR-bands at 1802, 1732, 1318 and 1200 cm™". (in Nujol). : : . 40
NMR-signals at 7= 1.8-—2.1 (2H), 2.1—2.5 (3H) and 5.7—6.1 ppm (4H).

-3 S S B A A N A S S 5 1 M A PO TR R T PR VPR SO AT AL RS 1y Bt e

uran (10 parts by volunme) was at the sane

vabsof ption bet weefalhéaa: aﬁdSOJZSZD';[OerN E97nwt Be carbonyl region of the IR 45
| s fﬁ%‘yﬁ?g(ﬁmlmth anpicillin. =
(%I \ Sy )%&'i Qﬁ‘[‘)jgﬂl]m{b &Z&i@@%ﬂx ¢y n2 - AN

Water bath and t h&alesrhch: poantet A4V s tipgRdnte aRBPAed extracts were
_}g“rrpl:etel y evapor ged. i 1{ cyp,gn glscfﬁ,@ gnas recrystallised once from




The N-et hanesul phonyl -i m dazol i di n-2-one was then suspended in dichloro-
rret hane a Iarge excess of phosgene was |ntroduced at [err] alittle

phosgene mas t hen Iargely re- nnved by passrng in dry air and th aroduct
(3-ethane-sul phony! -i mi dazol i di n- 2-one- 25 1- car bonyl chl or was
suspended ip, di chl oronet hane and filter Mel ting point: [err] -
Cal cu ated&"?,OQH?,S 348 M“szggma : :
H:'3:8 4 14.7 N1 Bpnzee:sw!vavlzwro-%ldaeab&rrﬁre 25.. A) Sodium D - - [(2 -
tosyl am no - imdazolin(2): yl') - carbonyl am no] - .. 30 benzyl penicillin:

[err] This penicillin was produced as@crr,&ed I n Exarrple 1 Afrom7.5
p rts' by wei ght of 1-chloro-carbonyl oeyRafino- 4, 5- di hydr oi i dazol e and
1% p rts by weight 35 of anpicillin..- Yield : 77% [err]-Lactam content,
9d% | cul at ed (the 8akes by erigiert 2afko-Bnidazeliding maspattalmwelglmtot) bawmﬂ;t C
10.8 S

v nyl chleri its by (yolume of t gpfurgn, artsp by v
9 ‘i? WtH 05/ 05 N 12:hhﬁrzfo$gan 10%5:2{;@%”%51“ of triethy amme @j}‘%} i 50 3208
1 0 134 equen vapor' to dryness in vacuo. The %}P:: ul éb a
1775, 1725, 1675 wii§imndas 000 ook e it bhelhileufija bltered bRt gnal s

at - |I'er r] =2.2 ( 2H)msidde ﬁas&ecarst@IFH)i froﬁi eﬁar(oB Mdtmﬁpc&n@]lﬁ-yc 6.25 (4H), 7.6 (3H),

8.4 i3H) and 8.5 jtj)

17 Ch orocarggonyl ‘i:g draridg dgzgle: [err[ 12 parts by

wei gh‘t of 2- tosy po%',mo |%§§0&1§ %mﬁdwag; descrr bed by Gorrpper and
H gel e, Ber. 99, IRS8Ads[at I736] 1)74fwelr/@ 1 1198, d0%5smll Vet co”. 10 Nwjohut es’

boj ling in 150 "D ANMEB-sigyals a5 et of-L{ B ase Celtpar r(a‘rPMéﬁ'd‘dt)hereaf ter
.fapidly 5 cooled to [err] by swirlinggih @m ce bath. 6 parts by weight of

phosgene wgse ad(h%dluﬁ'%m@-xﬁid&-@@m&y%oﬂﬂhl uedido$ bézytpeR@illint he mi xture was 15
jrried for 30 minutets at [err] 5 parts by weight of triethylanmine were

S
t*'hen ‘added dropwi se and the whol e-was t hen irred for a further 3 hours at .

r(bomterrperature The excess phosgen@”vvas wn out by neans 10 of a
stream of dry air and the pr eoimaa-€chnco Netigol Ysdr ochl ori de was
,,re;mv‘ed 10 from the tetrahydrofuran sol ution by T¥t¥ati on and was
.jt"hloroughl y eluted with absolute tetrahydrofuran. Thewogonbi ned sol utions
Were \evaporated to dryness in vacuo and the residual oil yas caused to

¢k y‘;star |ise by trit d eersdy wignh ofidt imNcmtttbri-md!eombdlyét-ia@hOXYCFmbbrwbr ed of f -

and e ed | n vac G IRLITRHAGH, T P LR o & s g

59{V arts by volume of water. The initially foaming mixture was stirred for-4 hours at room JO

15| PCaI cul at ed: Cté\?peﬁturd-l inbolOble Gdattel Twa8 filebdedl 3 And $he Hliraee wastcoléred with 200

parts by volume of ethyl acetate and acidified to pH =2 with dilute hydrochloric acid,
- whilst cooling with ice. The penicillin was isolated as the sodium salt from the ethyl
acetate solution of the peniciliin-acid, as described in Example 1 A, oy precipitation

25 with sodium 2-ethyl-hexanoate solutlcn _ <25
Yield: 15,
B-Lactam content: 66%,.
gbb};nds at 3250, 1760 and 1665 cm—2.
MR-signals at 7=2.4—2.8 (SH), 4.4 (lH) 45 (2H), 5.8 (3H 84 (3H), 8.5 .
30 (3H) and 8.8 ppm (3H). ’ ) ’ 30
B) 1-(N-Nitroso-N—mcthyl-aminocarbonyl)-3-ethoxycarbonyl—guanidine: |
CH,CH,0CONH—C—NH—~CO~N—NO

H,

A solunon of 7.3 parts by weight of sodmm nitrite in 13 parts by volume of water .
was added dropwisé over the course of 20 minutes to an ice-cooled solution of 11 parts
35 by weight of 1- (methylaminocarbonyl)-3-ethoxycarbonyl-guanidine in 58 parts by -35
volume of 5 N hydrochloric acid. The mixture was stirred for a further hour at 0°C and
the yellow precipitate formed was filtered off and eluted with a little ice water.
Yicld: 8.4 parts by weight. The product, in the moist form; was reacted ana-
o logously to Eyample 28 A to give the penicillin. A small sample was dried over on
40 in vacuo. Melting point=116°C (decomposition). : . 40
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Found: C43.0 H4.3 d 13.5 N 12.4 S 10.0 w % IR bands at 3340,

3050, 1796, 1765, 1628, 1265, 1145, 1087 and 905 [err] (in Nujol). Exanple
.26, 20 A\ SediumD - a f/’) falVaa) BE-aH-a4H i

v AN SAEALP A

il dazol i di nyl ) - carbonyl am no] 20 benzyl penicillin: [err] TH

_'penr ¢illin was produced as described in Exanple 1 A from 9 parts wer ght
_of 1-chl oro-carbonyl-2-o0xo-3-propi onyI -|{r}9q§;gl | di ne and 17 5 parts by - 45
vvelgrrt of~ 255 anpicillin

- 25 Yield: 38% [eal]:uléxamaacmtammtlémt%w%@akadsmlabe@“m inttheecalgpigtion): cont ent  of
2w %wastakenrnto;%%%ﬂ 43N wq{/oso N12.7 S58 w % 30
F0und C 49.8 H -1

'-30 I'R- bands at 325’6%3111’? B %f ’71 2”%6?“?525 and 1250 [err] (in -
Nu '9l'). NVR-si gnal® at(Memyra]nmacaﬂm@Jm (tﬁﬁ)«,arbdnyl}ﬁua(nﬂkﬁ 4.5 (2H), ‘5. 8 (1H),5
6‘063(4H) 71(2H) 8.4 (3H), 85(3'3'3 and 8.8 ppm (3H).. B) .

Chl orocar bonyl - 2- oxo- 3- pr opi onyl -i ni dazol Bi ne: [err] - 12 parts by .

wgi'ght of 1-propi onyl - 2- oxo- *@ﬂﬁ%@hoﬂmﬂ!&- Agdcpanps-dry, wei ght of tri-
imathylchl orosilane, 15.1 parts by vver ght of trleth Iam ne and 0 Barts by

Aol e of tol uene wer5é na é! Meight m‘\’f%é’f"lr ‘Esm éﬂu
;st I rrl ng, and aft ‘g{@ op‘la’ “” seqirf 12K the ¢
9 p cfa 1\6se

i th! t ol uengg @‘dh&ﬁlﬁ'&l 4.@cc1 a shonamed ciy@altee 10

{Conbined sol ut i ongmctphae sdpxthited eut\/@m,l \éf:dh wap fisstrech off e rcprligh endawasked ovitht em

40 perature and t rder dvessoiried @dedun o ded, and pevaffith ehins MPHREPYS 1 Hed under

an.orl punp. The Wei% lzg)owas réacted in this formwth anpicil I i-n (Exanpl e
(Calkh?

'26'A). IR bands a U162 16864 %3B3 and,l-280-1210 [err]- i' o)
1= Pr opr ony| -18- oxo-Hotiddazold ds.aeH §.€r N|29Mi edd%. 45% Cal cul ated: . C 50.7 HI13

7.0 19.7 wt- 9R-Rndsred 3380, 330001746, 1700-11690,11580¢-1560, A30Qy1240, and B3H s at

3240, 1760 1736, (M umﬁwodgﬁg 82380 (), 575 'k?ﬁi i30F32]) Sund 8, s[xfp%flﬁ{)s (1H),

'6. 1 (211), 6.4 (2 ieh.
-Exarrpl e 27. Wodium D - a - (2 - oxo -Eﬁmpxeb@nzenesul phonyl -

1
1 m d zol i dinyl) - cérbéudipm D - a {3 - [N - (1,1 - dioxo - 1°0t1'nazolmn car‘om}l" 3«
: @- yb L mcthgll} ureido - benzylpenicillin:

T - @-co ~N-co- uu—cn—- -Nﬂﬂs L

Thla pemcﬂlm was produced as described in Example 20 from 12.G parts by
25 weight of ampicillin and 6.3 parts by weight of N-[(1,1-dioxo-isothiazolidin-2-y1)- 25
carbonyl}-N-methylzarbamic acid chioride. However, when scidifying- the penicillin
salt_solution, it was acidified to pH 2.0, the soiution was at the same time kept at 0°C, *
and the- solution of the free pemcxllm—acxd in an ether—enyl acetate mixture was only
_ dned for 15 minutes at 0°C over MgSO,.

30 Yu:xd 11.2 parts by weight. - ) 30
B-Lactam content: about 100%, -
. © .t Electrophoresis of the penicillin showed that only onc antibiotically active sub-
RN | - stance was present: '
R ' _ Specific rotation: [a]sgs + 141° (methanol /water). '
il b 35  :NMR-signals at 7=2.4-2.8 (5H), 43—4.6 (3H), 5.8 (1H), 5.9—6.3 (ZH), 6.4~ 35
' ; - 6. 8 (ZH), 6.6 (3H), 7.3—7.7 (2H) and 8.3—8.5 ppm (6K). :

L B) N [(1,1 - Dioxo - 1soth1a7ohdm 2 - y1) - carbonyl] - N - methylcarbamic acid
. chlonde _

' o
@N- CO‘E: C<a

40 0 7 A solution of 7.7 parts by weight of 1,1-dioxo-isothiazolidine and 8.8 parts by 49
.. volume of triethylamine in 30 parts by volume of tetrzhydrofuran was added dropwise
. at room température to a solution of 10.0 parts by weight of bls-chlorocarbonyl-mcthyl-
amine (Farbenfabriken Bayer: German Offenlegungschrift No. 1,932,830) in tetra~-
_ . hydrofuran (100 parts by volume). The mixture was stirred for a further hour at room
45 temperaturc and the triethylamine hydrochloride formed was filtered off and washed 45




am no] - benzylpenicillin: 15 This penicillin was produced as described in
Exanple 1 Afrom1l Afromb5 parts by wei ght of
-Ccnl oro=-Cca B=3 e o+ oarHe—atnt—7— Al TS
wej:ght of anpicillin. Yield: - 94% 20 - [err]-Lactam' conten % _
20 Gal cul ated (the water content of 3.5%was taken into account) 48.0 H
4.4°N 10.8 S9.9 w % Found: C 48.1 ﬁ% 6 N.10.9 S 10.5 "wt %

| R\pands -at 463300, 1770, 1740, 1680, 161083%88) 1260 1184 and 1136fe

" . AL |
25,7 NVR ST Ol Serhydkd@brhd, The Somdindd (ks wade @uipleBly(c@iprated injoagupigpd 4. 5
(2H) ., 5.8 (1H), Qt‘fglrzcsiduc%r& recrilsGllisedHiom 19t wEahyGpfiran fih Bédatwpﬁm Yirdggentapy 1.
cht or ocar bonyi - 2- 0xo0- 3- benzenesyl phonyl -i m dazolidine: [err] A nmixture of
80 part's by weig lsll‘lif li'ii %ﬁphonyl - 2-0xo-i m dazol i di ne, 69 30

Patt$ by webght Qi bRas0eneno Sk %% par 4y by mei ghB.3ofwipyr i di ne-and 350 pafts
by ivel ume 30 of mhuhl or alrat.haHe3.9 b€o tNthg?tSh&%gfﬁoeréh $3Shrred
oMerni ght at r oorNMBysigealsat 7618 (aindet)s (A6 FEPER) (P h 520 a%',% dryness. :
Tl'ﬁi"elr:;eafter t he @r@‘%ﬂ“ﬂﬁﬁégggﬁggﬁ ;'@=§)QO. parts by volune of ice water
andifiltered of f, iR Tasi due was ta e¢1 up in 500 parts by vol une of
dit¢hlor ometipane, the sol ution was dri eBxaowler3[ err] filter eqda %Rﬁ agﬁi n 340
‘;'e!.,qa;p?grat ed- to dr ykesSediuan® -tehel3r-c@ctuiirhany! r gy s BRI HPIRPRROm -

‘acét'one/ pet rol eum etrhetl.- buykpEe T FEFFSPRC= 161 [err]. Yield: 64%

Cal culated:  C41.6 H3.5 d 12.3 NO. 7@3 1LL W %40 .

Found: C41.6 H3.0 d 2 N TN - S- - Nt 2

11392, 849 et ot 8 5%3
.1-'Berizenesul.phonyl - 2- oxo-i m dazol i dine: [e 88 par oy wei ght of

2-0x0-i m dazol i dine, 194 parts by weight of benzenesul - phonyl chloride,
800 parts by vol ume ifis gertii el frodudsdarom HA0papaby Seighy ohagipisiltin apf 55 parts

chl oriof or mind 104y weight of By massyleshiphafl-amiroeerhgrlyBiri-galorogisbasyldmidasobidinggtrer ni gt
at’ [err]. .5 and &p sdsereibadtin Fx2@pgBr at ed fo dryness in vacuo. The residue
{was. gradual ly ad . Y :5ring, to 1,000 parts by volume of ice
Wwater,, the m xt uM&E@ﬁeﬁ%nd the residue was recrystallised from -
‘gtihariol . Mel ti ng WhRrdgnsls ftar=r34-3-£( ), 85%.6D(3H), 5.8 (1EE)k 6.01=6- €04 S%7. 7 i
}%f{‘.“'.-_('fN 12.% s1 -H?a‘t‘ f-33 %7_‘5“11"“(“{)' 117 S 89 Wt - 10 Found:

C b8 H 4.5 NEEEes 14240 §p ARIBRn§S tmadB0, 1740, 1700, 1280,
117§ 1095 and 10860 (a@bdirdnt of 5.8 MtjRlof sodhid2-sthgheRirseteibnd 10 ¥t B-E.vBief GR) , 6. 1
-&3’2?1,’]3 : and. 62'57 ppm (Zggnégg.?;gﬁg(gﬂbwogml evaluation with Subtilis) the penicillin shows 25
. ' only one spot. ' :

arala =) a =Nen aVaVa' RLD.0N Nl o -

AE L i . B) 1-(Methyisulphunly-amino-carbonyl)~3-chlorocarbonyl-imidazolid-2-one:
P : . .
: : o ) O,
o - E Clg—505~ Ni-CO-N__ N-CO-GL

iy :2 o 7.0 parts by v;;eight' of 1-chlorocarbonylimidazolidinone-(2) were dissolved or sus- _
LA 30 pended in 50 parts by volume of tetrahydrofuran, 5.7 parts by weight of methanesul- 30
L phonyl isocyanate were added and the mixture was first stirred for 26 hours at room
; temperature. Since practically no reaction had yet occurred at that time, 5 drops of
SR C pyridine were added and the mixture was stirred for a further 65 hours at room tem-
' ' perature. A crystalline precipitate was then filtered off.

A 35 Yield: 10.5 parts by weight. o - - 35
R Melting point=218—220°C. . .
R Calculated: C 267 H 3.0 Cl13.1 N 156 S 119 wt %.
R ' Found: C272 H32 Cl128 N 155 S 119 wt %
NMR-signals at r = 5.8—6.2 (multiplet) (4H) and 6.7 ppm (3H).. _ .
40'  IR-spectum: 1800 and 1730 cm™ (C=0). 40

o Example 31.
A) Sodium D-o-(5-mesyl-biurcido)-benzylpenicillin:

. . ' (R) H ' Y CHg
CHg—80, ~NH ~C0—NH-CO-NH -CH -C0 j:( :
o . : d N CH3
H  COONa

3 s Mpy o he 26l e PN LY G TRTASIT Y opton. T e T
(K S TR I KN I LU R PRUR SF A ) i S WL TR T R TAN I T T H h




Exanpl e 28. 15 Sodi um
D-a- (4-1m no-5- et hoxycar bonyl - bi ur ei do) - benzyl penicillin:

JE [ Aarrl QO nNnartcoc kv vwvninnt nf
LT’.TI’IJ \=J |JUI.ITQ U—y LAY U'r'l. A\ a ]

1- (N—nl troso- N- et hyl - am nocar bonyl ) - 3- et hoxycar bonyl - guani di ner@e added
in portions, over the course of 15 nminutes, to a stirred solutionfpof 16.3
parts by vvel gpt of arrp|C| I1in and 5.7 pargggs@y vvelght of trlethyl am ne igy
100N20 parts urvur e u. waters me Aty roiamgg’?n X1 ur Was

stirred for 4 hour amxc:[hn m,‘. 6 sfgf’f‘gféh g@;@rﬁ“ 1&5@ g" Wéé”e Ytered
of.f and the filtrat & HgLmEBVAH R & YHF g0 BavTs By Vo of ethyl acetate

and aC| dified to phee ZWahhb)d#ding.e hydrochl oric acid, whilst cooling with
\Th& penici | | ifLags ¢09 1|!tat éﬁeﬁ"/&s SOdI umsalt fromthe et hyl acetate

t
.solutlon of fhe p a'leiil n %)eidigﬁ Exgrple 1 A by 5
pregi pitation.25 vﬁ 36 ﬁ‘@l%l 9$A Tan@8-wr o/, of water was

25! Yi- eI d: 15%[err] ;h@mce ent: 66% bands ;E 3250, 1760 and 1665
arr]' 30 NVR- s i &y mixkabiolugicdllg ((Bjct: Bubitilld) Gev electrophefo shapress 5. 8
E 3H)] 8.4 (jﬁ) ., 8. @ng%one large 1 .151:1;{11&%5 ha?flc:aqecond)ﬂ-ou&%?y small mﬁ:ﬂ? halo. _ R

?30(.3H) and 8.8 ppm 31&-%&5 N chlorocar yi-urea

¢1s (N-Nltroso N- e -am nocar bonyl )- 3- et hoxycar bonyl guani diner NH [err]
‘A''sol utlon of 7.3 parts by wei gIﬁT&Le-fSOS-eHKWQH-NH—%@d-ﬁI 13 parts by vol ume

_Of | Wat er W?Slidded dr Sgy vo\{ w r dCOUI‘ Sedged d2013w1se, “lﬁlls? coo[mg, ?na llnfxzztemrecoOI cd
' SO ut: ’ on o par&f arts by @1— 60 parts by volume of dichloromethane and
1-j( met hy| ami socar bmw;}a &@@@%&mgmﬁg, gHdN@rcd sBmbfuRat 0°C thyfexcess 395

.VOI unre of 5 N hydraict.lrdphusgmeaea xdmow?d)ehemrecipuxtepm&vst illrcreédﬁfamithaﬁlﬁmtflhﬁer hour.

‘at [ierr] and the yeEm ’ewymxg]mfrg @ %’éremav r""lﬁhB?dfa: Sedwl‘”af‘%d with

.a,IlttIelce vat erg: of I SBHGAES SO ERE hoi st
arrp e

catic:

5f0rrrs was reacted ana- gous A to gi ve the penicillin. A

shal | : sanpl e20vas dri ed over [err] " Exaniple 32acuo. Mel ti ng point= Lerr] 20
(decorrposl tion), A). Sodium D -ea- {(3 -methyisulphonyl 4 - or 5 - mgthyl - imidazolidin;-

1,392, 849 | on-1-l)- c"‘rb"“’h““m} benzylpenicillin: 45 5 cul at ed- (a content of
5_715 W' % Nad was. taken'int O account 4n the Qal culation): C28.1 H4.3 N

'.Z?r{rtl- w% Found: C 27.0 "H 4cg- sofN-nZ By-2o- wMcr-¢b-ral Bsat 3400- 2400, 1790,
'.1’7‘6{? and 1725 [err]. 5. O % ™

’ (Mst hyl am-nocar bonyl ) - 3- ct hoxycar b%hyl ni di Nney “ooona

'5 {er,r] 5.1 parts by weight of nethylisocyanate were added to a suspenS| on

. 1@ parts by wei ghtTiaé peicinreyse probad/drgh 320 phrts 6y werp of anidimeshdarersi ng t o

Itsr 1J. Chen?> 8, oWLwigt O]t Eﬂml-@@h@aki-dﬂdagpawi%‘eo of-mehlyichidezeididiZerane, 45n

tieiicbur se of whi cHf dp¥ePet Efample 20 - perature rose to 45C and the

_pr-ec}.p| tate di ssolygg ﬂek@gb@wémrt time, a crystallie 10 precipitate

: ,epa,rat ed out agaimLacdm edreieBiof 1 | tered of f after cooling and washed with .
I e . Calelated:  (with 133 mol ¥,0): C 44.0 H 4.8 N 11.7 S 107 wt %,

30 . Found: - C440 H 50 N 114 S 106 wt % 30
) . Specific rotation: [a].s+135.9° (methancl-water).

Lo : NMR-signals at 7=2.3--2.65 (SH), 4.25—4.6 (3H), 5.75 (1H), 5. 8""'6 4 (3H), 6.6
i ‘-.:.. o (3H),83-——85(6H) and 8.6—38.8 ppm (3H).

: . B) 1—Me’dxa‘1esdphonyl-3-dﬂorocarbonly-4- or - 5—mﬂlxyl-umdazolmm—z-one

35 o cu—'502-~ -c"o | - 35
.. .. :,. : . e '. 3 \'—)‘ \Ct X - ) .
. e . < : . C'J'S . - s .

_ 13 4 arts by we:ght of l-methanesulphonyl-4- or -5-imidazolidin-2-one were
'added to a solutmn of 15.0 parts by weight of phosgenc in 60 parts by volume of di-
: . chloromethane and 6.1 parts by volume of pyridine were added dropwise at 0°C. The
.*-." mixtire was then left to stand overnight at room temperature, phosgene which was still
40 - " ptesent was removed by means of a dry stream of air and the solution was then com- 40
- pletely concmtmted in vacuo. The residue, an oil, was dried in a desiccator over P,Os.

" Yield: 27 parts by we:ght
) IR—bands in the carbonyl regxon 1800, 1760 and 1720 cm™.

IR e R R e WU 1 P P T T AR TR RRT R R T S SrRl T T g




ether. It was dried in vacuo over [err] and paraffin chips. Melting point=

150C. Yield: 80%Calculated: C38.2 H6.4 N29.8 w % 15 Found:

C QR 8 H 6. 4 N-29 1 w04 - 15

| R bands at . 3380, 3300 1730, 1700- 1600, 1580- 1520,.:1300, 1260 - 155

[err} (in Nujol). ~ NMWR signals at- r—10(3H) 28(1H) 5/9%/(2H), 7.3

(3H) and88ppm(3|—|) (in DVMBO-[err]. o _

EXM' e . 48 392849 .20 A\ Sodi-um—-p g48

{3 AN - (1 1 - &) OKMethareSfhbliyRZ O Lﬁm&hyi—u&dazoljﬂnﬁ-z-onecar bOI’lyl ] - 3- net hyI )
LU, €1 "do - benzylpenicillin: [err] This penigillin was pr oduced as -

descrl bed in Exanple 20 from12:0 par t, &H wei ght -of anpicillin

3‘n BS"parts by wei ght of N-[(11d|0x0|—s hiasz|d|n2yI) .25
ar bonyl] N--met hyl car bamc aci d chl ori-de. ver when aci di fy| ng t he
péenumllln salt. sol ution, |t was aC| d|f| 8% was at

s €] o ~0Ne an&) GE .
h k B .
gﬁeeﬁﬁgf E:![ gl ep‘g&éggé‘ ’@t}rﬂgthanesu&%énc §§Fc]gl rﬁ%rﬁ{: ezﬁﬁ lL % ab GPcC 'ﬂl acid in
. 30" _

bl kg e QFodatt @@dover 5
[ 3 1 Yi 3=l 20parts by wigh rmickedyt m+—g$ﬁt°c A pmduct of melting point 135°C is
Lo [ c—;r T]-Lact am cebmirehby reaisellisatip® o Ehfemnrﬂdﬂmhﬂ'ém s of the penicillin

zsh(bvd@d t hat onIy ti, y V, . sfance was present:
Spec"f' C rotati OnFounng %zhgét/\l&? é)figg (gt NVR- signal s at - _
r=2.4-2.8 (#H), 4N&Rfs1g6al( ahl)= 5.95-637 (nilm)p;e:}s(smﬁﬁﬁ PHipnd $654x 8.75 ppm (?gH) 35 6108
ot T L a8 O o i merd chl ort e
“[err]: 40 3) 4"55('1 #‘lfrf“gard%fn%% parts by V\él ght. of

1, 14 di oxo-1i sot hi azol i dine and. 8.8 parts HpS?\NH 40 volune of triet hyI amne in
30 parts by vol une of . tetrahydr of uran was—added dropwi se ‘at room
tfermerature to a solution of 10.0 parts by e ght of

i’'s--chl or ocar bonyl L~ am, ne br| MRl “2
%ffen' egungaghri fh.a&ﬁo iﬁ?ﬁﬂé’ ; "é%‘if fe ““f%g Eﬁﬁé agrétfsc-bﬂ 15
v,ol UJIE) The: m xt wg ﬁnm& fof 10 Koas aﬁd)fec@suflluﬁlk Iﬁem 1dapmpanatancr mehandls :

nffrature and the triethylamne hydrdchl oride fornmed was filtered off and
V%$

ed 45 46 Yield 109 partsby weight. 1,392, 849 .
Wth tetrahydr BEEPEROTTHEY Sonbi ned fhshhpi@b@s were conpl etely, evaporated

iih;. Rr/acuo angdo t he ngsisguien V@S o £¢3 Y Sthzhy1(23 6 Culfdhgiy- fimidadolidin aBy-cnof Lr gla Wi t B0
adc 'I‘tr' on of a littl ecapemtani®] - Wnetignicillih3. 1 parts by wei ght Melting point=
10'3].'-030C 5 Calculated: . C30.0 H3.8 a 14.7 N 11.6 S 13.3 w 9%

Q—SO{‘ N/KN—(DNH é CONH

)

Chiz
Ctig
- COONa

Thxs penicillin was produced as described in Example 1A from 3.3 parts by weight
of 1 = chloro - carbonyl - 2 - oxo ~ 3 . (thienyl(2) - sulfonyl) - 1'mdazol1dme and 5.0

25 parts by weight of ampicillin. _ 25
©Yield: 89%. .
B-Lactam content: 83%.
Calculated (the water content of 6.4 wt %. and the sodium-2-ethyl-hexanoate content
of 2.1 wE. %/, were taken into account): .30

30 ... C434 N102 H44 S 141 wt %
‘Found: - C 437 N 100 H 42 S 141 wt %,
“IR-bands at 3320, 1770, 1742, 1680, 1610, 1530, 1258 and 1188 cm.
 NMR-signals at 7=2.0—2.2 (2H), 2.4—2.9 (6H), 4.4 (1H), 4.5 (2H), 5.8 (11D,
62 (4H), 8.45 (3H), and 8.5 ppm (3H).

Chlorocarbonyl 2-0x0~3- (thlenyl(Z\ smﬂfonyl)-lmldazohdmc - 35

Q—soe—.u\_ln ~coct

Thls carbamxc acid chlonde was produced as described in Example 27B from 2.9
parts by weight of 1-thienyl(2)-carbonyl)-2-oxo-imidazolidine and 2.7 parts by weight
. of phosgene.

35
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Found: C30.1 H3.9 A 14.3 N11.6 S 13.3 w % NWVR-signal s at
[err]=6.15 (triplet) (2H), 6.65 (triplet) (2H 6.8 (3H) and 7.3-7.9 ppm

Exarpl e 30. ' - | B .10 A SodjAp.D - a -
3= (rret hyl sul phonyl - amno - carbonyl) - imdazolidinon - y - 1] -

car b0nyl amgo - benzyl penicilli n [err]1,3’§218fs penicillin was p uced frém
.10\Q/parts by We Qb ARG co- 9 parts: 15 by weil ght of - .
- 3- (mat hyl - sul phong ba@ghtr‘i@gg;@g i y )3 mldgg,gar(mqnmi) i m dazol i di none- 15
(2):as described in Exanple: 20. Yield: 9.8 parts by weight [err]-Lactam
icontent 82% NER- ér@h&m(zéﬁﬂfﬁwl)zz-&lk@m@a@!ime 4.3-4.65 (3H), 5.8 (1H)

g 05»6 45 (4H), 6.95 20 (3H) and 8.35-8.75 ppm (6H). _ -
Oy€al cul ated: [err]l H52 NI11.7 8.9 wt % Found: : C404 H
S\ ?.\ N1I.7 S88 w % (a content ®. 80 vin % of 'sodi um 2- et hyl hexanoat e
ar d 10 wt % of water was taken into account). 25 - - One _

‘cl'ect rophor gsi s (M e nfpi@b 9014k By AlisRbi DEtopbshifonyittbnkicSha 5.8 SRR Ci 11§ n

i_slhows 25 only Oﬁmgﬁpﬁﬁ imid8)olidone-2 were heated with stirring to 150°C until the evolution of

10 ( Vet hyl sul phonlg%g1 m%%v%ﬁ%ncmhﬁmmg F}p ?Eﬁmﬁxrwb\xéme |
(70 parts by wei %’; 1 co sol ved
'or sbis- 30 1ppende ,;S 0 gs by VoIl eva%’fa%t?d%esg?o usflguewa%recfys %rrts Ry
iwei‘ght of methanesul- 30 phonyl |socyanate wer e added and the m xture was
flrst stirred forYids R84A¥%s Meltipgp ure. Slnce practically-no
“reaction had yet gﬂf&gﬁ‘r@‘? edé %gl tﬁnﬁ p‘§t pyri di ne were added and
' the m xture was SIhLl{aﬁﬁ(Jtiz% 3680 H’B 145, f§5s %@ S pggsil.em perature. A
.crystallind5pr eciNMRatgalsvms. 2hensf (AH)geed 30f (111)350 (1H), 5.¥-ekd2H),14hd5 panss
by wei ght - 6.3—6.7 ppm (2H) (in CDCl,). 35 Melting
[50|nt—218220C 6.7 H30CIl31 N15.6 S 11.9 w %
',Found - C 27@3%&5 lﬁwlﬂ(ﬁ% . N 15.5 S'11.9 w % NWVR-signals at r=
‘5.:8-'6.2 (mul tipl et) (4H) and 6.7 ppm (43-@)_ 40 | R-spectrum - 1800 and 1730
3 Egrn} (C=0). -+ 40 Exarrpl e 31. A

odi;:um D- a- (5- mesyl ':l?:’ ur ei do 3 ber;od)écegenl Ci llé for stGpﬁlilS Ly:hllog{wlg
atid 1 " Va3

1;892, 849 44 a:&m_g;“?s” (1562) as describe ] ulf
10 Orosuiion
pl’ﬁ)duced as’ descwaz)%ﬁy 'Tihe baba4rRd Was 4B v}?ﬁeﬁmﬂoﬂd parts by wel ght

Boiling pomt._ 117°C (2 mm Hg).
Ca!culat.,d C2.3 HI1s6 C1194 S 350 Wt‘y°
. Found: C259 H26 Cl 194 S 342 wt %.
25 IR-bands at 3110, 1196, 1032 and 740 cm™. . 25
NMR Slgnals atr=2.08 (2H) and 2.75 ppm (1H). _ .

. Example 34. -
A) Sodmm D-e«-[(2-0x0-3- aC‘-tyl 1,3 - dxaza cyclohex 1 - y1) - carbonyl-
: ammo] benzylpcmcnlm _

- | 9w

CHaGO— N 1 ~CONK— CH— CONH S - '
L SRR Oy | L0
A | . . o o

e . . ., cooNa

. ‘ . ' Th:s pemcxlhn was produced as described in Example 1A from 7.6 parts by welght
Ty ' _'of l-chlorocarbonyl-z-oxo-3-acety1 13-dlaza-cyc]ohexane and 16.5 parts by wugh
L 3 o : -ampxcﬂlm : _

SR Yreld 93% : g ; _ :
35 'ﬁ-Lactam content: 949,. ' ' : ’ 35
'-_'Calculated (the watcr content of 6 wt%/, was takcn into account). o :
;€481 H S2 N 122 S 55 wtY%.
g -'..:~_"Found C480 HS55 N 122 S 62 wt %.
. IR-bands at 3250, 1772, 1700, 1615, 1520, 1305 and 1180 cm™.
40 -~ NMR-signals at 7= 23—2.8 (SH), 44 (IH), 4.5 (ZH), 5.8 (IH), 6.0—C€.4 (4H), 40
o 7 5 (SH), 7.8—83 (ZH), 8.4 (3H) and 8.5 ppm (3H). o




* of anpicillin and 6.4 parts by wei ght of

N-nmesyl - N -chl orocar bonyl -urea. Yield: 3.4 parts by vvel gh [err] Lactam
caont ent: 66.5% 5 Cal cl-at-ed—*) —C—39-3 16-9—S36-6

T oI T T II\J I‘IJ. o 1U. U

W% o - 5 Found: - c396 61 N 10.2
§$10.0 w % *) (a content of 6.6 wt % of sodi um2 et Ryl - hexqngat e and 9.

w. % of water was taken. into account). A ni cr obi ol ogl cally (

Subt¥1 i s} deseel oped el-ectropherogram shdd®s4%i n addi- 10 donto.omd
| arge inhi bi t| on rjgl Q. Cfgormggﬁz_t,,kaw&y!wermﬁmdumhr bition hal o. 10
B):. :N-Mesyl - N -chl orocarbonyl -urea: [err] 1 parts by volune of pyridine

of . N—més’yl urea, 60 parts by vol ume ofcugbe fcomet hane and 15 15.0
part*s by wei ght of phosgene, whilst coolin and after sonme hours at 0OC the
eXcess 16 of the ph Q%ﬂﬁan&’\@&ld‘ SIRYEGs ﬂr&l@cc@ LG dbdatih BxRARS B fronBB 1

fi I ter ed of f and % v WhipRtde m&ylmph,etd&lzycyelemaatamauedaa:rtsnbwaaglm of A
vvscous oi I $emai phzdgewvhl ch had an absorption at 1800 [err] in the car borfyl
i egi on of the IR The substance was used wi thout further

~p‘ur| fi cation for Embcgd@?hrloqiqf‘t tde7pent Gi | gps, 20

a,Exérmle 32. Found: C4ll H45 C 171 N 133 wr %20 A) Sodium D - a
L34 met hyl sul phany:hnds ad 295001806, 1730yei706y 1400 1A76,a1330,i1d95 120201178 and 1064- y| )

om0 0] SRR RES L b i L o 9o G R

1-methyl - sul phonylc) 31%‘%[%1@%5_:%11@5%-5 met hyl -1 m dazol i di n-2- ‘one 25
cas described in Exanple 20. Yield: 9 parts by- Werght [err]-Lactam-content

'94%_Qalculat_ed (with 1.33 nol[err] C.44. H4.8 N11.7 S 10.7 w %
30, Found: Chg co © 44.0 HS5.0 N11.4 S 10. 6
_Wt 9% 30 SpeC|f|c rotatlon ] (rret hanol -water).

NVR-si gnal s at [err] =2 3--2 6 ﬁ ) 75,011 5 586 4 '
( BH) 6.6 (:?g) I:i(_l‘f‘ lh_ yg‘l])ﬁ b r;ﬁ cjr e;){:?ts byncolumc gf tetra-~ 15
1' I\/Et(hanesul honylh ﬁ !no‘!'h@ vdﬂmne fch15m WMI stirfkt @723l Hoddsiat rodmone:

;_-.[ er r] 13. 4 parts hpmpm tﬁllﬁfad indeisheines witp hambdrofirang/rhloroform (1 1 volume/

rw%% S
rﬁ) Osgene in,60 par Sibilsd Vol uge:
'Of pryr i di nezée atgaéﬁ sﬁe%qmgédﬂéd ({parts @,aﬂﬂr dJﬂi)thh}\h@sS, ah@@f& rl:sﬁ?fué whs0 st and
’ove-!r,n,l ght at I 00 M récEiRGIRIeA frbih Bcetopdy pA G ther. V\/m ch was still 40 present

renoved by rreans of a d% stream of a|r and the solution was then com

40 ghetety concent& 3/°rb %W Jus, an oil, was dried in a -
,desuc,cat or @xer |el@l S04 HRLL N 1 V\alght | R-bands in the car bonyl 25 *

Fe@l Dn 1800, 176&-&51&1; a1 7426, 1708, 1464, 1320, 1281, 1250, 1175, 1130 and 1022 cm* (in nujol).
R NMR-signals at 7 = 6.1—6.4 (ZH), 6.6—6.85 (2H), 7.5 (3H) and 7.8—8.3 ppm (2H)
)L : (in CD, -OD). :

f

vvere :added dropvm se, whilst cooling, to a Exture of 10.5 parts by wei ght

R Example 35, .
LAY 30 A) Sodium D - e - [(3 - formyl - 1,3 - diaza - cydohcxan 2-on-1-yl) - carb- 30
1 onylamino] - benzylpenicillin: _

'.._-_'I- "-:l‘.: . .
( : : ,Y\‘I—CONHé CONH

):‘/3

This pemcxlhn was produced as described in l:xample 1A from 8.1 parts by weight
~ of 1- chlorocarbonyl-z-o ¢0-3-formyl-1,3-diaza-cyclohexane and 18.9 parts by wmght of
35 ampicillin, o o 35

Yield: 41%.

B-Lactam content: 94%

Calculated (the water content of 3 wt %, was taken mto account):
- C487 H48 N 129 S 59 wt %. _ 40
40 Found: C 484 H 54 N 113 S 65 wt %. : _ 40 .

IR-bands at 3270, 1765, 1700, 1675, 1603, 1310 and 1183 cm—,

NMR-signals at 7=0.6 (lH), 232238 (SH), 4.4 (1H), 4.5 (2H), 5.8 (1H), 6.0—

6.5 (4H), 7.75 (ZH), 8.4 (3H) and 8.5 ppm (3H).




48 1, 392, 849
48 C) 1-Met hanesul phonyl -4- or -5-inct hyI - mdazol i di n-2-one. [err] A

'partte by vvei_ght of ‘nct hanesul phonl-c acid chI 0r| de was heat ed i bath at
90C.::«until the 5 .evolution of HCl had ceased (appr-ox. rs). The
resul ti ng cruyde product (y| el d 5 %29 par-ts‘by wei g Ited aty.

131\»-{330' A
fromiwater on a vvaIi)erlbﬁhlwocal@arwé@l-low%&rmyl-@3%A#CYCIPF“%R7 N 15.7 S 18.0 w
'/ Feund C33.5 H55 N 153 S18.2 w% 10 NMVR- si gnal s at
_ 5 9 6.7 (nultiplet) (3H), 6.75 (3H an '8.65 u. 8.75 ppm (3H)

3;0 (do Bl et). .D) 4-Methylimdazolidi n#®-§nd=rr] This substance was

btal ned by .heating a nmixture of 383 parts™by weight of 1,2- 15 :

dh ani: nopr.opane and 6 IrhisPaibhisic yid \6Bbr@Ha twa® broaed ey descrioai id Bimﬁmhwn gahsr to
.,‘180C in 15 mars ammrghtanfel-fomyl 2Oxrd g zaacydoherwe pad 4l daits bngveightoq’ﬁ

i sopr | &nd neRbpsE |TheY‘P‘é$a 1 TPiip Y Fgduc-1300C3
Eapopanel 0 e i e A R e S I A

fim dazolidin - 2 -CYON-Forsyl=2-0kb-1 3-d1aza-cyc13!szIne : car bonyl am no] .
)bénzylpen|C|II|n [err] This penicillin was produced as described in

E'Xar'rfale 1A from 3.3 parts by weight of I loro - carbonyl - 2 - oxo - 3

(t hienyl (2) sulfonyl) - imidazolidi ngoasfides. 0- 25 25 parts by weight
of tappicillin. Yield: 89% [err].-Lactamcontent: 83% Calculated (the
watef content of 6.4 DnAn glb DeSQOLUERE o €504:HAURNAAEES W baRILOT 2. 1
W % were tiaken ivwdighe ACEidlddiighlorosilane, 25 parts by wclght of tricthylamine and 150 parts by 10
30 30 - volum of] Bioxkne Were Biile@ for Blddys4mrhSnmﬁg dnd englusidn of-moisrgie, thenC 43, 7
N 10 0 H 4.2 S figred, e‘«mora%i tpﬂowar@dy tlrrﬂ_d7q_\gr nig| ggth

St ﬁa%%?’%?m e«?aﬁﬂ L e

'B)'- - Ooroclérbon iel®.- o‘m{,B quon yl')-imdazolidine: 15

:B5 This carbanic “H‘a’é‘l*wl % s described in Exanple 27B
;;;‘rfom 2:9 parts by a?&tah 50 3130, 9"&% M lid mfarPx0- i mi dazol i di ne and

".2 ’ftparts by wei ght osgene
L } Example 36. :
.20 A) Sodium D -e- f(3 mesyl - 1,3 - diaza - cyclohexan -2 -on -1 - yl) - carb- 20
onylamino] - benzylpenicillin: _
: Cﬂaso2 Ni\-l ~ CONH

aﬁg;

This penicillin was produced as described in Example 1A from 5.6 parts by weight
of 1- clﬂorocarbony!-Z-oxo— -mesyl-l 3-dxaza-cyclohexane and -10 parts by weight of
25 ampicillin, _ ) 25

Yield: 529,

B-Lactam content: 94%.

Calculated (the water content of 2.9 wt % and the sodmm-l-ethylhexanoate content of

2.9 wt %, were taken into account): : '
- 30 C448 H 48 N 114 S 104 wt %. 30

Found: C 449 H 51 N 11.0 S 103 wt %, '

IR-bands at 3300, 1765, 1705—1665, 1605, 1515, 1345 and 1165 cm™,

NMR-signals at r=2, 328 (SH), 4.4 (lH), 45 (2H), 5.8 (1H), 6.0—6.4 (4H),

6.6 (3H), 7.7—8.3 (2H), 8.4 (3H) and 8.5 ppm (3H). -

33  B) 1-Chlorocarbonyl-2-oxo-3'-mesy1-l,3-diaza—cyclohcxane: - ) 35
CHg soa— Nd - oocy

- " This carbamic acid chloride was produced as described in Example 4B from 4.5
parts by wclght of 1-mesyl-2-o0x0-1,3- dlaza-cyclohexane, 6.9 parts by welght of tn—

MmO L O R LT R IR R TR T e




49 1, 392, 849
49 Yield: 80% Melting point= [err] |IR-bands at 3080, 1800, 1728, 1300 and

The. i xture of 14 parts by weight of 2-chlorosul fonyl-thiopheiig and 6.6
parts by 5 weight of inidazolidone-2 were heated Wth.stirri to 150C
until the evolution of HC had finished (ca. "4 hours) After ing the
reaeti onpspduct was extract ed vvlth 156),392@&493 by vol une of chtoroforn [sgrr]

(2:.1. vol umervol upg) o 10601 a Q¥ %Ep‘?‘ﬁnaél 40 o W&J [err]
'.andt evapor at ed t gedkitaesrthe enﬁrc e o ol et ll"ln? ample 364). sed from .
ace One

fi gl'd: “20. 2% MeYielingB3fei. nt "=174C. _Cal cul at ed: 20 S
5 ko8 Fountiebant & Hebiaesd 4 e fabiTigiass BB e b Siekeridnad o
3230, 30805 173§) ﬂ.m 1_2.1,,307153 agr,g Cglcﬁ}ﬂﬁgm{ £rr](in nujol). 15
NIVR—SlgnaIs at- r (2 H) (1I—g, 4.0 (I H), 5962(2H) anc?
15*6 3-6.7 ppm(2H) (|n CDC3) r D) 2 Chl of osul fonyl thiophene: [err] This
'corrpound was produced as described faog oytosul f onyl - net hyl t hi ophene in 20
Bk +{ Of 9. Chem 33, 1357 (1968) fromthi ophe e chI orosul fonic acid and [err]
_The yield 20 was 7 % . The ubsta ce. wa i’(ﬁie}g SO|I BOI |ng poi nt

rnn

: b

[ err] (2 nm Hgle nﬁ@&:ﬁloh o%eas pit eti ro lan (V 25
FOUhd C 25309parts] b3 vieigh€Chf &stléhlorﬁc 34:h02readt\itm @lf ro

1196, 103 A8nd 7 ngetc[ne 1w temperature and thereafter from acetone /ethanol , 10

-Sl gnals at r— (2 nd 2. 75 (1H) - Exanpl e 34. -A)' Sodi umD
=lerr]- [(2 - o kma %@ ?PI_{"%‘“ Z@ 50 CyFbohex - 1 - yl) -carbonyl -
_'fam ‘noj -‘benzyl REAEGI | @33 §563€$’l|1¢3|ﬁ{ ‘was pr oduced as descri bed
v Exarrpl e 1A frmaﬁdsﬁtm&ﬂemb 1692y B4Phuhd ©F70 cm— (in nu)ol)

A-ahl orocdrsbonyl l?Pﬁs)eeﬂ@taeétZ?I(ZH) ﬁﬁmﬁagz@fﬁyﬂ Hoxaad é-8ardd pre. BHpAint s byls

wer ght of anpi ci Yield: 93% g7l err]-Lactam content: 94%
'35 Cal cul at ed (the swaiulr pcQni get p&i,ylﬁ,ug@% wsd,gzakeﬁl &tmp gg@pum})l)_ C 48.1
5, ¢2 N 12.2 S 5edsbonylenito] -Fenzplgenicllid8. 0 H 5.5 %

‘IR bands at 3250, 1772, 1700, 1615, 1520, 1305 and 1180 [err] 40
___.-S|gnals at r—2328(5 44°(1H) 5(2H) 58(1H) 6064(4H)
; 20 _ : _ sog—rL))« CONH~ cu CONH :

CHg '
CooNa.
* ‘This pemcxlhn was produced as described in Example 1A from 2.6 parts by weight

of l-chlorocarbonyl-Z—oxo—B—phenylsulfonvl—1 3-d1aza-cycloh.xane and 3.8 parts by
weight of ampicillin. _ .

R © Yield: 829, S ' -

il 25 B-Lactam content: * 85%, : 25
L IR-bands at 3300, 1770, 1695, 1610, 1520 and 1180 cm—1,

oy NMR-signals at +=19—2.1 (2H), 2.3—2.6 (3H), 2.6 (SH), 4.54 (1H), 4.6 (2H),
W 5.85 (1H), 5.9—6.5 (4H), 7.8—8.25 (2H), 8.47 (3H) and §.52 ppm (38).

x B) 1-(lxloroca;bonyl-z-oxo-3-phenyls:ﬂfonyl—1,3-dxaza-cyclohexane:

: : . : _ — _ '
AREPIN - . ' o .

o l 30 3 : @—soe—@—coa 30
' This carbamic acid chloride was produced as described in Ea\ample 27A from 6

parts by weight of 1-phenylsulfonyl-1,3-diaza-cyclohexane-2-one and § parts by weight

of phosgene. The product was recrystalhsed from acetone/petrolether. .

. ‘ Yield: 359%. Melting point=123°C. ' :
35 IR-bands at 3350, 1790, 1692 and 1162 cm™* (in’ nuyoi) _ _ o = 35

C) 1-Phenvlsulfonyl-2_-oxo—1,3 diaza-cyclohexane:
AV R $




75 ( 7.8-8.3 (2H), 8.4 (3H) and 8.5 pp B). ~
1- Chhor ocarbo _ _di g xane.: LLgJ: L] Thid carbam (‘53
acid chloride was pyod@deliraby weightrof baengsnlfdeanids|ie 2@ @S by eetwiie & tgmhydso-by

vet ght o7 - 1-acet y1 - SR GrER gt iamyctd e ot s

hosi 0 parts by weig iaza-cyclohexan-Z-ong, tra-
p osggner . hydrofuran and 80 parts by volume of chloroform, followed by 10.1 garrs by wciggx of
5 Ol. Yreld: 5 89%ticiijlaihabetie sdmedibmperatide 4THe mRturclwashtirrbd 4310L-159¢ fo£30 5

Found; ; - C 41. 1 misutds £d 1@ ognight aNSA°T., Subsegiently tieRiktances etapi@&Dte dB800,
1730, 1706, 1400, 1@9;@}*1&1*%? i 5;;;1 1%,00, Py Mtyme @5 watgrp filtered, stirfed vith
NVR; signal s at [err] = S g B s AR Ps Wagenthg 7. 65-8. 15 ppm (2H). O
1- Atet yl - 2- oxo- 1, 3-Yitlaz a2sgy C IMere gomi: Qof€ r] The mixture of 10 parts by '
wei ght! of 1, 39 az atedneR 4002108, NL11.B Rai3Bs why.15 wei ght - of 10
acetyl chl ori de, 8. 7 a&g@%@é%ﬁé@ ‘igofg‘ré??'i ;ﬁél_l‘gido..al ts by vol uneé of
tetriai’ 15 hydrofurgnxasgﬁ a5 N $.55 Jg '\§__ ﬁ{? Q}é r hrred for
24 hqurs at room t e@H(BRICDE,). {11 t(zarst-‘g2 R veshed’ g’ﬁtgvj’?i{n&%%&kb b

t et r ahydr of urn/ chlé)r of orm (1:1 vol une/ \Bsimple}s. The conbi ned sol utions 15
ver ei ‘evapor ated 't o ‘ﬂ“{f}}]@cs‘ dl;-[r(%cfnyaﬁi’l fpy einidapalidina @e o né - #) harbinylamiobar t s
by vol-me of [err]-soltti SR Were aHada ™ RHE NP ni xt ure 20 was
extracted 3 times with 50 parts by vnggourre of ethylacetate at a tine. The

conbi:ned 20 organic sol utions onees-vdr hed-avarof et apor ated to dryness,
and the residue. was recristallised§ acelone/ @f her. Yield: 53%
Melting point= [err] Calculated: C50.7" H N 19 7ot % 25

Found:; - C50.5 H7.1 N20-1"w % o '

25.| R-bands at 3345, IIMSpenitifilndwas prdddked dsAfBskribel IS Bramble 20.fromlBpaaid Uy weight
[err].«(in nuj¥ ). N¥Rsi né#l;iﬁ‘xoatl,‘[ ecyclohexadien]~ @ 41 ¢ Methylp@icHliGaiS1.€ Pasds,by7. 5 20
(371) “and 7.8-8.3 p‘bﬁ’ﬁhtﬁb‘m o3 nyl-igndezafigin-2-one.  A)  Sodi um D - a-
[(3ig, fonnyl - 1,3 vieldi aZ@panssygéigeexan - 22- on 1 - yl) - carb- 30

onyﬂ"';pm no] - benzylgbavtani l:(i)n'teﬁt: Pey,r] This penicillin was. produced as
deScrd bed i n-fxanpl A lan?lg?ﬁ .iogénn,g.sayzmengmznmfw (1H), 5.8 (1H), 6.0 (4H),
1- chlor ocar bofiy| - 2-%%E*3: and 34—4i*PPR. @1 ohexane and 18.9 parts by 25
wei ght’ of 35 anpiwHATIWE CLAIM 18:— :

35 Yiel d: 41% [err] - Uadlompoundntvhich areOpkiciliGalof WleafoRskifg fReriiodofuls @RURR  Of
3 W:\% was taken i fti8-account): o .

iy

IO ' . 3 S .
1T ) A- z-NH-cn.cc.an.fu—cu \__CHs
T . C ‘C— N N\ L
e _ 8 2° ~~cn \CH3 !
K ' ¢ 1
Y Coon
30 in which : T ' 30

C* is a carbon atom constituting a centre of chiralitir;
A is a radical of the general formula:— -

NmC-N - NEG?-Y_IT_
i‘ . \Q|/. B , | R, ' R,
R x-n S | - R'-—X-—.‘?I_Y"If-'
~C— = V=N~ ) oo —t® =N =
35 _ RegTYYN | RN 35
N—Q R ' 9N R




C48.7 H4.8 N12.9 S59 w % 40 Found: C48.4 H5 4 N11.3 S 6.5

w % 40 | R-bands at 3270, 1765, 1700,
1675;7 1603, I3I0 and II83 CTMF . NVR-STgmats at 1=06(iH—2-S=-238—<5H~
4.4:(111), 4.5 (2H), 5.8 (1H, 6.0- 6.5 (411), 7.75 (211), 8.4 2H) and 8.5
ppm:(3H) . 51 1, 392, §

‘1= Chl or ocar bgnyl - 2- 0XO- 3- forrryl -1 3- di azggzchgl ohexane: [err] ca'r barggc
aCI “ichl ot i de—was—prypduged_as RS rts—by

wei Ghi-of 11 or nyj 220t ldtd%drrr?tz’%rsmt agg’c%%? @t SR ot S
phqsgene The subgi@éce, pafd byOlkdight ¥¥OIS3-4iSAG &hé dGadl on for
the produc- 5 trlmlrocﬁliraxthﬂ Sp@ma:byldolumofch L&ll%Aby Lot i;andswa”ghtbmo
%1685 1300 &nd 1185ﬂ1€;1emrn} aCye sa?fgrg Jéurz B)Sc;;ém@ \g}ﬁa%rapd dﬂ&ﬂ;ﬁ%ﬁqgmo [ery]
he i xture of 10 i va ’%ﬂ" 9 parts
By e o grp el U oy B TR 0

t‘rr etrhyl am ne and 150 parts by 10 voI ure of di oxane vvere b0| | ed for 3 days

Wi'th stirri andYglxé Melingmeintt BPEC. t hen fi I Jgered, evaporated to 50
.parts by vo % Ssti ahedl renpght™eth 11.5 parts by volun¥
“of | f,orm ¢ aci d acat.bac;.dsaaqa oaIEBS“iidsdﬁ(ma Q178 - (ﬁ/ evaporated to dryness
ind vacuo and t heNMBssighile atv.S1.8-22.2 \(SH 3 2131 2ed(3k1) 0610 €41 Bol(2B) hars.o fpm

Yr el'd: 40% g/bltré?gi)dm@%) 1ooc

Bt et G 3’?“‘?2? f%;q@ %ﬁﬁd‘aﬁg-ﬂeb L

Exarrpl e 36. 20 Sodr um - - rresy - ‘- diaza - cycl ohexan
2 -on-1-yl) - car b- 20 onydo m no] - benzyl: penl cillin: This

penl cillin was produced as déﬂacﬁ‘ikqed TROH et @m 5.6 parts by weight

of 1-chl or.ocar bonyl - 2- oxo- 3-nesyl me——iuzd ; cyct’o a%a and 10 parts by

.wej‘ght of 25 anpicillin. ©OH

“25.-Yiiebd:  52% [er Lact am content : 94% Cal cul at ed (the wat er cont ent of

2.19: wt % ang, th mlr smmmasr@scob;dweﬁxamgtﬁ é‘lg é‘gﬁ}ﬁ‘i mﬁgggken 0

[ nt@ account : p

i80.iFound: C 44. 5 W?F"ém"‘ﬁh’ %f"”é"ﬁg“"ftfa’?“yv&m’%l?”‘ B3%Fds at 3300, 1765,

7@5 1665, 1605, Y5, Z&B#EbawdghllGS [err] NI\/R-S| gnal s at r—2 3-2.8 (5H)

1 4.5 (2 La@ansc nterly, 95/%0- 6. 4
_ ,(134 (anH)d 3. ‘é DI(O ~signal g5l 4.0 (1H), 4.3 €2H|_)|) 44 (zH) (49 (iH), 58 (IH), éo |_211),
. H} 5 H), 7.2 (4H) and 8.2—8.4 ppm (o D). 25
] , - '
i ; ' A WHAT WE CLAIM 1S:—
ORI ', I 1 Compounds which are penicillins of the followmg general formula or their -
it v 8a tq w—
E . A~ Z-NH cﬁ CO-NH-CH en CH.
5 N I \/ <
A o ,/c— \cln Neiy
i . . CooH
b 30 i Wh1ch : - - L ' : 30

B ':;_ K ; S C* is a carbon atom constituting a centre of chlrahty,
oL : A is a radical of the general formula:—

[ | v | Ne=C—N—Y—N—

v Ry—X—N—Y—N—
R-X~N | |
: Ql _Rz' Rs
35 %—C— Q{-H— Ry 35
i Ry Q—N K
S —

LT
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35 B) 1-Chl orocarbonyl - 2- oxo- 3-nesyl - 1, 3-di aza- cyl ohexane:
35 This carbam c acid chloride was produced as described in Exarrpl e 4B from

475 parts by wWel gnt_of  I- Mesyt-2-0X0o- I, 3=diraza-tyctohexame, 69 parts—by

wei'ght of triyg 1,3 849
52 met hyl chl o !HI!EEH!!& parts by wei ght of phosgene. The pi _
reactlon prod out furthcr purlflcatlonfor t he ction

h/anm ¢i b¥in (Exanpl e 36A1 Yield: 53%%84¢R bands at 2980. 2950. 179d4
176Q 1680, 1472, 1355, 1215,' 1162, 982 angd 8§5 [err] 5 e (@)

1- Mesyl - 2- oxo- 1, 3-di azd d‘y“#;T?)ﬁ&xane YL pecetoyne

5 ferr] This corrpound was Rriodgced as d@scrlfﬁed |n°‘Exam§1 ﬂ_?CS_C)from 10
_-pérté bS/ wei ght of 1, 3-di aza-cycl ohexan-2-one, 49 parts by i ght of

tri'tret byl chl orosil ane and 30 -parts by wei ght of nesylchloride. The reaction

pri oduct was recr Vst ahiti:sed from 10 acetone at |ow tenperature and

t her'eafter from acet one/ et hanol . 10 Yield: 34% Mlting

pdi nt: 172C. Cal cul at ed: (t 33. N15.8 S 189 w s'% nd: C

3314 H57 N15. 6 §31ﬂs 34 %r Qgﬂ%ls at 3240, 8070} 1698, 1340 and
"Z s{err] (in nulol)s VR-signal $ at r=6 25(§H) ’6.5-6.8 (2H),

(3H) and 7.8-8.3 pmeZH) (|I 15 CDCD) . Exarrpl e 37. A SodiumD
i, 2 [(3 - phenyl sul fonyl - 1,3 - diaza.- cyclohexan 2 - on - 1 - yi)-
car bonyl ami no] - bNaR/I Perinl | | |m—soz-{-3rr] Thi s penix+-50i-hAmBs pr oduced as .
de'scrl bed in Exarrpoe IAHE om 2. 6l paits by wei ght of |
‘1-ichlior ocar bonyl -Z~6x%o0* phen‘yl—%l"f onyl - 1, 3- di az&* cYx ohexane’”ﬁﬁ@ 3.8 parts
by wei ght - of anpi ci Id g Yield: 82% 25 . .[err]-Lactam content: S(Vg
25 'R bands at 3300, %1770,

1695, 1610 1520 and 1180 cm N - si gnal s at
[err] 1921(2H) 2. 6(3H) q-sH), 4.84 (fH, 4.67(2H)} 585(1H)
5.996.5 (4H), 7.8 étm 8. 47c.(.ébl)..@.n,d Ssm 3H) ._BlN—C—, -
12 Chl.or ocar bonyl - oxo- L ph nyl sul fonylj- 1, 3- di pza- %d ohex:ﬁne{ gg
anple 27A

[err]: This car bam c. acid chloridébwas @ oducedGas descri bed i
fromi6 parts by weight of 1-phenylsulfonyl-1,3-diaza-cycl ohexane-2-one and

, 1paf‘ts by wei ght of phos ne The product was r.ecr stal lised from
'-a:cfei one/ petrol ether. Yiel 350 I ting point= 35 LRpands at
33‘5}05, 1790, 1692 and 1162(f$rT]“T7n nuj oi )o i radi 35

Oort

Q isa . _ - | | |
. . G ? G s | )
l . .
—-{?}' ’ —%)—0-—-0-—, -([)—N—-é}—, <—NH~<<:>>* ?
: _ . .
: L | .3or4 G é ) (I; I‘{ [G | G/ 2
i k! _j:‘. 10 . <-"~l ? ) e G C O e G, ? (';=c—(l;-.— ) 10

| or
é . &
Oori _ s o

’ - <—€§ ¢- -~ O(#}M rac%icalI

(in which '
R is a straight~chain or branched alkyl radical with up to 5 carbon atoms;
R, is an alkyl, cycloalkyl, alkenyl or cycloalkenyl radical with up to 10 carbon
15 atoms, or a vinyl, arylvinyl, mono-, di- or tri-halo-lower alkyl, H,N—, R—NH~—, 15
C (R);>N—, aryl-NH-—, aryi:lower alkylamino radical, or an alkoxy* or aralkoxy*
radical with up to 8 carbon atoms, or a cycloalkoxy* radical with up to 7 carbon atoms,
or an aryloxy*, R—0Q—V—, R—~§--V, N=C—Vom, R—-O-—-CO-—rV-,
'H,N—CO-~~Ver; R—NH--CO—V—, (R):>N—CO~—V-—,




C) 1-Phenyl sul fonyl - 2- oxo- 1, 3-di aza- cycl ohexane: 53

1,392, 849 53 20.4 Parts by weight
of benzenesul fochl oride in 20 parts by volume of—tetrahytro—dFan—were
added: dropw se at course of 15 mnutes to a sti d m x-
ture: Qf 10 parts b mm FI}JIB i aza- cycl ohexan-2-one, 80 p@by
vol.ung of t etgga- hyér ot uran san parts Q¥§)I ume of chl orof or f ol | owed
by 101 parts by weight of 5 ~He——a$~4-he-san®_LanpeLa.Lu.Le..55
The' m.x’[ure was st frged at 10- 15 fCHZ&Q Re5 minutes ang theg,averni ght
at:; 50C. Subsequent | W %’e’m'xture evapor at ey:?_q agdl-Y; ness@he ’?65| due
was stlvred with 10@ garts by voPune of water I'tefed, stirPeg with water

onae 'not-e, filtered and washed with ethanol . Feld 28% Mel ting point:

[errji10 Calculated: C€C50.0 H5.0 N 11.7 S 13.3 wm %

10 Round: .~ C 49. d}gﬁ 0 N 11%, S 12.5 mstfo6 |R-bards at 3320, |
1665 1348 1300 and T&g3»[err] (i ujol). N 3 gnal s iﬁ”r{a’fcall 8-2.2
(2,11) 2.3-2.7 (311),. 6.0 (211), 6. S(QH) and8 ppm(2 inf[err] 15

)arrpl e 38. .
15 \Sodium D - a - [({‘,Scan?hebMy&ugcfenamlwhcnlm_dgg_Ql idin-"2-on 1- yl) -
car bonyl ami nf) - 1,4 ‘sg:?&%‘ h@mmr@t?alwzyxllmidarbonaﬁmhyl penicillin: [err]
in

thl $ ipenici l was- mggg,uﬁ thﬁxsmgeé%% bed in _Exanple 20 from 2.5 parts bys
V\el ght 20 OfenyDradical withAipItHQ carboh, ;f;fns Jggégv? eg "% 05 rcpe}:gr? ﬁl:;.}alglao:yz;l;:

rmt hyl penicillin Hfﬂl @ ‘3“1 prdkentyd rddical withO bofiTatoms, or a , fmono- di- or tri-kalo,
-1-*met hyl sul } enyl - Ifadlcm dazol i d| n- 2- one. r1 d: 2. 6t arts by
wei ght [err]-Lact aﬂgﬂg .H% e # 91 %ferpr?;ﬁre) C%H)h,ydndge(:)a, r(erd;I), 41t
(2H) 4.9 (1H), 5R8-(RHD_,6 rine. bros 2 -afdeH 8. 2-8. 4
pPM (pH) . ’adml and e, bom fos orne WA M IS -
;]1 Conpoundsgs whi ¢ 7 sy %Taéqul mqqgongiabbhéorfmhdmaﬂgbgm&rgai formul a or

It hei- r Salts:- [err] Ea_ilggs 2.. ing avaxlablewhenXm-—-SOz—-) I; 15

30 ¢ is a carbon atmﬁb@ﬁ&sﬁdfthutdnﬂﬂra SUeHre of chi rality; Ais a radical
a
M ‘the general formula:- [err] [err]. 3 :

o Q

the arrow in the divalent linking groﬁp . :
. \\QR / 20
‘meaning that the linkage of two atoms by the free valencies of this group must take

place as indicated by the arrow; the term 1 fower alkyl ”
branched alkyl group with up to G,Carbon o yL "~ means a straight chain or

2. The compounds according to claim L,in ‘which A i is

eyt 25 - - . o

3. The compounds according to claim 1, in which A is

0

013"CO—N . \N_
\/

4. The compounds according to claim 1, in which A is

’ cnsuu.—co—u&- :
_ s

" ©30 5. The compounds according to claim 1 in which Ais N - 30

'%OCO—N\)_'\/N ..

S A R A B L SR AT T S R PR LAY N B TR TR Bl e st Ty L

S, s A




20.4 Parts by weight of benzenesul fochloride in 20 parts by vol une of
tetrahydro- furan ver e added dropw se at 10-15C over the course of 15
m-Attes—to—a—sttrredx—ture—of~t6—parts—bywerght—of

1, 3-diiaza- cycl ohexan-2-one, 80 parts by volume of tetra- hydrofé@ and 80
1

parts :by volume of chloroform followed by 10.1 parts by. wei ght 5
triethylam ne at the sarreterrperature ]’ xture was stirred 0-15
for\30 .~ 36minutes and then overnight *31%%? SuBSCGuethy—t-ho—Rixt-trd

was - evaporat ed to dryn@mounhé‘@c&ﬁ%ltduﬁm\ammtchnmed with 100 parts by _
vol‘ume” of water, filtered, stirred with water gnce nore, filtered and T

washed wth et hanol Yi el d .28% Mel uﬂng poi nt 1 207C.° 10 Cal cul ated:. C
5 O'HSS.0 N11.7 S 13:3. w % /CH 0-Co-§  N- o 10
ung - C 49.0 M. 0 NI1T/7 S12.5 w %. | R bands
at{ 3320, 1665, 1348, 0 and rr NVR-signal s at- r=
8-2.2 (2H), 2.3--2. ’}%?%wam b ‘]'la“é"? ?giH?Aand 8.0 ppm (2H (in
[efrr‘] Exanpl e 3 8. 01 5 SodiumD - - [(3

met hyl'sul fonyl -- imidazolidin - 2- g: car bonyl amno]- 1,4 -
chl ohexadien - yl 1 - nethyl pem ci I I [ [er\r—]/ Thi s pem cillin was pr oduced

5: déscri bed, i n Exanple.20 fro arts. el of D- -
Arh nol'- 1,4 2 cycl ohe&adt &P fac dlggtﬂﬁlf‘ﬁ&yﬁxemcglullfl n and 1.6 parts by 20
wel ght of 1-nmethyl sul fonyl -3-chl orocar bonyl |om dazolidin-2-one. Yield: 2.6
parts.. by wei ght -Lactam content: 93% s at [err] =4.0 (1H), 4.3
(2H) ,+4.4 (211), 4.9 (1H, 5.8 (1H), (4H)_/ 25 6.6 (3H), 7.2 (4H) and
8284ppm(pH) L i which Ads - 25 WHAT VE CLAIM
1'S: -+ 1. Conpounds whl%Wh%W@PﬁEFﬁaE?°fq“igﬁ%d%?’ tREEP H0i ng gener al formula or
their ‘salts:- [err]. 30 + in which ' '
30°@'is a.carbon atom constituting. Q:n&fﬁhﬁ chlrallty "Ais a radical
gfi' the general formula: - [err] [err IR [err]\ [err] [err] (in ,

whi:ch:R i § a stral ght - chain or branched al- kyl radl cal wth up to 5 carbon .
a,t"oms' . 10. The compounds accordmbtoclaun lin wluchAxs . _

10 - - 10
. . ) O_soz_ N- . o . .

11. “The compounds according to any preceding claim in which C* is in thc R-

configuration.
12, Dw- (3-acetyl-xmtdazohdm-z-on-l-yl)-carbonylammo} -benzylpemcx}lm

aboo N’l‘N—m—cn—ooNHj:(

15 13. D-w-[(3 - methylanunocarbonyl mndazohdm 2-on-1- yI) carbonyl- 15
amino] - benzylpenicillin: _

CHa—NH-CO~N N-COMH-CH-CONH Gig
3 v/ N .
T [l;‘ c:u3

"i4) D @ - [(3 medmxycarbonyl imidazolidin - 2 - on - 1 yl) carbonyl—
ammo] - benzylpenicillin: _ .

_ - JOL . ® " . _
20 - . CHg OCO -N N-CONH-CH—CONH—):-(S 3 _ . 20
) o e - &N g R

COOH

* c L M s * - . ' o .




[err] is an al kyl, cycloal kyl, al kenyl or cycloal kenyl radical with up to
10 carbon 15 atons, or a vi nyI, aryl vi nyl, mno- di- or tri -haI o- Iovver
al kyI [err] R NH, 1 T eT
or “an al koxy* or aral koxy* radi cal vvlth up to 8 carbon atoms
cycl: oal koxy* radical with up to 7 carbon atons, or an aryl oxy*,
RS-- err] RROCOV-, [err] R NHCO err]>NCO- V[ err err\
[.er\H‘; caL al¥o be a thJ’ OE‘]F‘I’] .]Flt am_when g(’y?ZMQ } \_Ls :-L[ ci \/1.11 ent._or naLst
-radical with 1 to 3 (Iﬁr(bo[l(s'a-trﬁnﬂﬁasulﬁmnyl-mnda’rohd‘mls B 41 oyl)z,c:arbcmym:]:lanl ch may
be ‘the same or di béreylpenicillir e each a hydrogen, alkyl or alk- enyl radical
th 'up ‘to 8 carbon atons, or -a vinyl, allyl or propenyl radical, or a
c’ypl o- ‘él kyl or cycl oal kenyl radi cal JLWlth(Ku &l bon atons, or a nono-,

di ==or ‘tri-halo | ower alkyl rad%ﬁoﬁ“&'"c&% g_@I‘%C 310 [err],
ne,

whlmh may be the same or different, are oﬁen nitro, 10
n'|trrle [err] [err] chl ori.ne, bromne io quorlne or trifluoronethyl

radlcal and Gis onggof .t a aboye f m al so
bé hydr ogen; 515 bmzagm&mﬁeﬂéreg*r’?ﬁ‘%?n?rﬁp Mdg%gﬂ%o? %gllngﬁ a\ll%grlbwgl gﬁ&hen X5
,[terr] 15 Zis a -COor_-SO radical; and B is a radical of
_thé formul a: - the arrow in the dival'gnt |inking group 20 : -
20 meani ng that the |inkage of nwwe- L@Eﬁin—%tco& &sval enci es of this-
gr oup nust take place as indicated by the eterm"l ower alkyl "
means a straight chain or branched ‘al kyl oup Wi up to 6 carbon atons.

22 The conpounds accQ ng t cl in which Ais onpounds
‘accordi ng to cl a| 19}{ g@;ﬁiﬂe@ya@‘??’%’y] W%&lfﬁ%u ds acc-lisldlcrxi%' to
claim1 in WhICh rrpounds according to claim1, in which-Ais
b 56 7. The corrpounds accordl ng to clagm 1, |n which Ais O

(C“s)? -(D—NJKN ~CONH-CH- couhj:(s
é ‘J ms
. COcH

0 ' 18 D-a-[(3- - propyloxycarbonyl - mud'tzohdm -2-on-1- 31) carb- 10
_ :onylanuno] - benzylpenicillin:

0

A (gi) _s
(CHg), cg 0CO-N h-Cont cown;:&-l/

: 19 -[(3- pyrrohdyl N- c,arbonyl imidazolidi. -2 -~on-~1 - yl) caro-
-onylammo] benzylpemcxllm

:IS' o . :'_ On—co-uj\n amn‘-:cgmmj:(s . ' 15._

, . . ' 20 -~ [(3 piperidyl - N - carbonyl 1m1da:rolxdm 2-on-1-yl)-carb-
' '.-onylamlro] - benzylpenicillin: _

bt C e 0

EEERY o e - S cn
N Sl : < ju-oo— (Y- coni- n couu 3

_ i I. D-w- [(3 phenylaminocarbonyl - imidazolidin - 2 -on - 1 - yl) - carb-
2000 on lammo] bcmylpemcx!hn -2

. : o Q—-NHCO N’K ~ CONH- (cgri counj—_{s Ty

Iy




5 8. The conpounds according to claim1, in which Ais 0 9. The conpounds
according to claiml1, in which Ais 10. The conpounds according to claiml

in which Ais 0 10 .
10 11. The conpounds according to any preceding ct a| min vvh| ch @ in the

R conflguratlon 12. D-a-[(3- acetyl-llmdazolldln 2-on-1-yl)-ca | am nol
-benzyl peniggllin: O [err] 15 182,840 - - f(3 - 58
net\yy| am moeatbonyt—=1 m ua rarTT="2 49 on ]
afino] - benzyl pepi. c" “ ﬂé AR3 cgogycaony] é-““‘f"(é‘qm 5 ﬁ%xyca?lr? Xaﬂfonyl

im dazol idin - 2 - T’z“f/‘] - carbonyl - amno] - benzyl peni Ci I lin: [err]

l

COH {err] 57 1, 392, 849
57.15. ~- [(3 - nethylsul phonyQ.mﬂidazm&Ru ;{2 -1 - yl) -
I C"a

_car konyl.am no] - benzyl peni ci | Yeérr] _
GOOH. 16. D- a - [(3 amnocarbonyl.-lm' olidimos 2 - on - 1 - yl) -.
car ‘Bonyl ami no ben i1 |

siter Y k17, "D A BT Gl Ryl e o - 2

¢1 - yl) - carb- onylam no] - bepzyl penicillin: 0 [err] 10

D a-_[(3 -1 - propyloxycarbopyl - g&ridazolidin - 2 --on- 1 - yl) -
car b- 10 3ny| am no] - benzyl . I'f-icﬂ'!"&e@r"]jl@z;(&a- [ (3 - pyrrolidyls -
N carbonyl - imdazolidin - 2 - on - | | ) o- “car 0°onyl ani no] - .-
benzyl penicillin: [err] 20. D-a-(3 - pipéeddyl - N carbonyl - -
|r‘pdazolld|n - 2-o0n- 1- yI)--. carb- onylam'no] - benzylpenicillin: O

24, D-o~[(3 -furoyl(2)-imidazolidin-2-on-1-yl)-carbonylamino ] -benzylpenicitlin:
._ iu . :
(R) &
L 1 co- w-conn-Ci-conm—T CHa,
o J o_l’:f\ﬁ(c”?»
2 : .

25 D-w-[(3-n-butyryl - 1m1dazohdm 2-on-1-yh)-~ carbonylam!m]-

) btmzy!pemcxllm _ |
. . o] . .
S (R)
0 o cn,cnzcnecc-u\’_lba —CORH~CH~ \2(‘5”3 10
2. D-ua- [(2 - methylsulphonylamino - umdazohn(Z) ~1-yl) - carbonyl-
ammo] benzyipeniciilin:
L 4 : o S0p - NH y
'. f‘[i'i C. - S . _ i NJ\:-CONM-CH-OONH
H :‘ -) | : ’ S . \..J OJ:‘( CHS
b L , CooH
F A - . 27 D -a-[(3- ethylslﬁphonyl imidazolidin -2 -on- 1 - yl) carbonylamino]-~ -
-k 15 benzylpen'cﬂhn _ 15

COOH

:'_:: o . E .
LR T 1o CHy! N—cmu CONH 3

8, D-a-[ (3—formy1~'imidazolidin-2—on~l-yl)—carbonylamino] ~benzylpenicillin:

H-{0- /lN CONH-CH "CON“I'(S
P ?<

| Illl"l III!II "lll IIM I I"I

e '!'.:'I:'""."f:"l“ ’-:'-',z;‘"."l'l’."l-'.' LTV R D R L T S e
. H|

R



[err] 21. D- a - [(3 - phenylam nocarbonyl - imdazolidin- 2 - on - | -

yl) - carb- 20 onyl am no] - benzyl pen| cillin:

200 [err] 22 D= a - [(3 - phenoxycarbonyt —=—Tmrdazotigirn—2
-ond 1 - 3yl ) - carbonyl- amino] - benzylpenicillin: [err] - 23 a- |
(3-benzoyl -i m dazolidin-2-on-1-yl) -carbonyl am no] -benzyl penicil 0

[er&_]zrym» D%P [ (3- furoyl (2)-|mdazolld,bn-,8290n 1-y1)-carbonyl a
- be | peni ci I m_ da 0|| n-
on _Lp yl) I-Hcglr Qég n@?nj @9][(3 gjj;g?%‘hﬁ%ﬁ“?q rf‘mdfzé’lﬁl}/ %6"’“D1 8’2

net hyl sut phonyl amino - 1 m daz - yl) - carbonyl- am no] -

benzylpen|C|II|n [err] 27. D- - [(3& eth Isulphonyl - imdazolidin - 2
fan = - yi) - carbonyl am no] Q_ ol -ﬁ idelin: O [err] 28.
Da[(3forrry|-|mdazolld|n 2-on=1-yl)*darb n‘ [ ~epenzyl penicillin:
[enrr] 29. D- - [(3 - cyclohexyl oxycar azolidin - 2.- on. -
1-- y|) - carb- onylamno] - benzylpen|C|II|n [err] 30. D- a- [(3 -
pi val. oyl - i daz oﬁon 2 - [(3n pivaleyl ym)dazoh@artsorm -at nivho] carbsnylamino}-
h hzylpen|C|I 3
Sﬂ[err] 31. D-a-[3-(|soth|azol |ne-11-d|OX|de-2-yI- _
'car bomyl ) - 3 - nethyl- ureido] 0 —@-‘o&u ¢ch] 10 - - . 32. D -
A :---[ 3 - (p - nethoxybenzoyl (c Fd!1 cn;] 1- yl) -
car bonyl 10 ami no] - benzyl pcni CI I I | n: . _ _
b 3. D-w - [3 - (isothiazolidine - 1,1 - diozide - 2 - yl - carbonyl) - 3 - methyl-
P ureido] - benzylpenicillin: _ C
SR . F ® 5
R - : _ @N—co-u-oonu-cn—cmn Ty
ST &y b oj:\\l/?(%
:_';l": e - : : . & CooH
10 32. D-a-~ [3 ~ (p - methoxybenzoyl - imidazolidin - 2 - on - 1 - y1) - carbonyl- 10

amino] - benzylpenicillin:

| (R '
Cig0 @-m-&n-conugcoﬂg W
o _ _ _ 5
coon

I <

33. D-e-[(3- methylsulphonyl - 4 - methyl - mndazohdm 2-on-1-yi)-
carbonylaxmno] bmzylpmxcxllm .

15 (R)

BT _ cnsooz-u - CONH- -CONH;"L/?( : - ' 15
Loy CHy .
3 . %

34 D- e-[(3- methylmﬂphonyl 5 - methyl - imidazolidin - 2 - on - 1 - yi)-
carbonylammo] bmzylpemcﬂlm i

SR ' : : (:H?,so2 h N- CONH-CH ooun;:(\?)"s
3s. D—m?-(S-methylsulphonyl-3-meﬂxyl—biuteido)-benzylpmﬁcillin:

'  ®
20 ' ~ Oig8Gp~NH-CO-N- couu-ca-counj_—( 20

COCH .

P —
Ry gy gy




[err] 33. D - [(3 - nethylsul phonyl - 4 - nmethyl - imdazoidin - 2 - on -
1 - yl)- carbonylam no] - benzylpen|C|II|n [err] 34. D- [(3 -

frehyl suphonyl - 5 - methyl—Tmdazotrdim—=—2—=om &=y j—carborytaninroi

- benzyl penicillin: O [err] 35. D L

-a-(5- nethylsulphonyl 3- et hyl - bi ur ei do) - benzylpen|C|II|n 60

él 292‘-842“ Loia eyetohexar 2 e 139’7‘8%? eh '“ergg §6 P . 360

car bonyl am no) - benp? IFéem-cq‘wl-lqﬁaza@‘*[-éhl#}C}@@&ﬂﬂn& 2 - e r4(4im1dt=hi1a51- _

i ni dazolidin - 2 Sarpppgaming) . APC"ZYIB‘F‘%“He - 1-1y - carbonyl- 5 am no). -

benzyl penicillin: ' '

5[err]‘38 D-'-[(3-rrethylsuINgLNon fk‘)_&m @ln-z-on-l-yl)

- carbonyl amno] - 4 - hydroxyo y*f en|o mg(R) [err] 10

39 D- a [(3 - acetyl - imdazbli d|n @ - 1 - yl) - carbonyl am no]
4o 10 hydroxy - benzylpenicillin: [err]cﬁ%‘ D- a- [(3 -

mét hoxycar bonyl - i misdaRold d{4 thia2 imidasolidin 12~ oyd ) 4,4 - diaxitkony ) ly -aniborg}- - 4 -

ghydr oxy - behzyl pemine) {tepaylperieiffiesr r] 41, 5

D 8- (3, 5-di met hyl - 5-acet yl - bi urei dog benzyl penicillin: [err] 42. Da-

(3 :5xidi met hyl - 5- met hyl sul phonyl - bi ujf ei do)m benzylspenicillin: [err] 61
1,392, 849 43. D-a- (3, 5-dinet hyI 5 W‘Tﬂ% i do) - benzyl p

n|C|II|n [err] : LA

38. Do~ [(3- methylsulphonyl - umdazohdm 2-on-1-yl)- carbonyl-
amino) - 4 - hydroxy - benzylpemcxﬂm

Y . oS0 \%N COMH-Ch- CoNt r3><CH3
e : ' _ . Ot
10 39 D -« - [(3 - acetyl - imidazolidin -2 -on -1 -yl) - carbonylammo} - 4~ 10
hydroxy - benzylpenicillin: _
3 o
Ui CHy CO- N)\ - CONH-CHi-CoN

3 HE ? w><CH3
SO _
A RS ". 5 : 40. D - & - [(3 - methoxycarbonyl .. imidazolidin - 2-on-1- yl) - carbonyl-
SR : amino] - 4 -hydroxy-vbenzylpenicillin: -
S .
i. L Iif .
U 15 ' : CHa0C0~ N)\N—CONH'Cri-CONH 8 CHs :
B | o ° I 7>< -

41. D-e-(3,5-dimethyl-5-acetyl-biureido)-benzylpenicillin:

T S . CHg00~N-00- N~ CoNH- CH-CONHI( CHg
L _ o I (R C“a :

—_— o . Chg cn3

"42. Do (3,5—dimethyl—5-meﬂ1ylsulphony1—biureido)_-benzylpmicillinz

015502-N co-rla CoN- CH-CONH \P<

cn3 Clg

* € L M 0§ x




[err] 44. D-a- (2-tosylam no-imdazolin(2)-1-yl)-carbonyl am no]
-benzylpenrcrllrn [err] [err] 5 45

5.[err] 46. D --a- [(2 - 0ox0 - 3 - benzenesulphonyl -1 -

- carbonylanlno] * benzylpenicillin: [err] 10 A7,
D- a- (‘4-i mi no- 5- et hoxycar bonyl bi ur ei do) quy,katyenl cildin: .61
10 NH/[erk] 46—D i T azol LA 27"y )~
carbonyl] - 3- nethylf3]&ﬂﬁ@9&&“ﬂw H&V?ﬁ@HP@3PWFﬁ§? 1 4 fm ko 49. |
D-"a'- ([3 - (nmethyisulphonyl - amno -- onyl) - imidazolidin - 2 - on-
15" 1- 'yl-]- carbonyl am no - benzyl peni cil | | [err] 62 -
1 '392 849 CHg0CO ~N - €O~ - CONH-Cli=CONH SeZMH0. D o
(é rresyl bi ur edi 0)-benzyl peni ci | i n(';HJ eé. ] 5. B—‘m: { Ci3[ (3 - nesyl - 4- or
5 1 nethyl - imdazolidin - 2 - on -1 - yI) car bot®i am no] -
benzylpenrcrllrns 0. [err - [3(thien %I(Z) sul fonyl) - -
i'mj'dazolidin - 2 - -on* qﬂ-<2yqsylam!&<arnbeﬁ3}1n<2)dm1 E?TM“YIB’E?PQW'H@HT"H’[“[ in: 0
[eﬂr] 53. D- -[(2- oxo - 3 acetyl - 1, 3 - diaza - cyclohex - 1- yl) -
édrponyl-. 10 - ami.no] -benzm[g%i}g¢l[uf} g;
{lOO(R) [err] [err] 54. D -- [(3 ormyl - 3 - dipgza - cyclohexan - 2 -
o’ - -1 yl) carbonyl- aminol]- benzyl peni c@[ﬂ“%m“[‘yf 45 .. 55. D

[(3 - mesyl - 1,3 - diaza -cycl ohexan - -@n }:I“ayl) - carbbnyl-
_15 am no] - benzylpenicillin:
P ; 5 . © 45, D--[(2-0%0-3 —propxonyl-l-xmxdazolxdmyl)-carbonylammo]-benzylpemc:lhn 5
. '. o _)o’\ Q
GELT ' : | _ CHaCH,CO- N-CONHCH CONH CH
P e ' . H;., He \_’ j:(\srxcrrs

46.D -a- [(2-0%0-3- benzc:nesulphonyl i- xmxdazohdmyl) carbnnylmm'ro'l~
' bemy pcmcxllm ,
' -NJLN conu% CONH Chg
| Qs?z j:f%%
10 _ 47 D-vx-(4-xmmo-5 ethoyycarbonylbxurexdo)—benzylpemc Tin: . . . 10

R
CHaCH, O CONH~C~ NH~CONH- Ci-CONH——~ N, T3
. ® -N
B o 0‘3

' 48 D-a-{3-[N- (1] - dioxo - 1sotluazohdm 2- yl) carbonyl] - 3-
- methyl} ureido - benzylpenicillin: i}

{ N~ co-y- CONH-Cr - CONH T~ \2(‘:"3
CHg

CHs

15 49: D - -+([3 - (methylsulphony! - amino - carbonyl) - mrdazoudm 2 -on- 15
cod L% yl] carbornylammo benzy!pemcxllm

' I . CHg 50, ~ NHCO~ § Ncour-r-c:n—couu T
//// : - y \é l:cns

\\\l\l\\ \\\l\\\\\\\ \\\\\\\ \\\\ |
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[err] COOK 56. D- a - [(3 - phenylsulfonyl - 1,3 - diaza 1 cyclohexan - 2

- on - - yl)- carbonylam no] - benzyl penicillin: 63

I, 592, 649 63—57- buupuuuuo abbUIdIHU
to.claim 1 which are hereinbefore specifically men-:tioned in Ex les 1
to.24, other than those according to any of clainms 12 to 56. Sﬁpounds
accordr ng to claiml which are hereinbef 3% gpecr fically nenti in an
of Exarrpl es 85 tg 32 other than those ArZaPding co any..af clains 12 to

5: -~ 59. Corrpcorrml&-facmnaiungml-eenqﬂ;anmm whrch are her ei nbefore
specrfr cally mentioned 5 in any of Exanples 33-to 37, other than those
according to any of clainms 12 £0,50- COG,Q.COKA&)&Q fara the production of a
c rrpound‘vvhrch is apenicillin Of - t he gene a;l giveh in claim1-
('nywhich the synbols are as defined bel ovliﬁor a sadt thereof in which

process a 6-am no-penicillanic acid derivative of the general formul a: .
[rerr] or a product ofLtbe <ofitlenmeyl oh of 5Ssuskthyh- dedizedidiniv2- o t A -allear bonyl
conpound, the sai @rprrglanise] thamlagicdling: general formula:- or a silyt or :
dr‘,sriyl derivatiwve of the said derrvatrve of the general- formula:- [err]
reérpectrvely is reacted with a corrpode of f he gerLerg,], formula:- [ERR] in

an: anhydrousSOr aqueous sol vent angsoztheu fzw:e emgr_mTF?{ ase, when a conpouns
of ' tihe 20 general. formula II ord % ac Msand in an anhydr ous

sol vent free of hydroxyl 20 groups, vvrth wit hé®¥ a base, when a :

corrpound of the general fornula |V or is reacted, at a tenperature in the
rapge: of -50 to + [ePE] g W@ﬁy@néﬂg’lﬂﬂ?owz‘é@m poncl-g-prepd x 0y
and Z are as defiff Hm bc’?’f %l ains 1.to 16;.25 . ~ B:is a radical
of the forimla: - o .25 [err]
[in whr ch R, [err] vr,hrch may t he arre oraadrfferent are each a

h'ydr ogen; hal ogen [err] R—CO g R bei ng as
défi ned above]; 4 [err] whi ch can
be the same or different, are each an al kyl oup vvr up to 6 carbon

af'| ornsr -and Wis a hal ogen, azide, or
L . 53. D -e- [(2.-0%0 -3 - acetyl - 1 3 - 1a.,a cyrlehax 1- yl) - carbonyi-
10 amino] - benzylpenrcﬂlm . _ _ 10

l,.
.(‘.

£e 5
ne
f

0
A ®

CHgCO—K M —~CONH —CH -~ CONK

A r-rxi:;

54 D-«- [(3 formyl - 1,3 - diaza - cyclohexan 2-on-1-yl) carbonyl-
ammo] bcnzylpemcx]lm _

Y : SR . Heo—N ) —CONK—CH~CONH_ s
tyt ‘: -:l R .' . ] G N CH3

15 . 55, D -a- [(3 - mesyl - 1,3 - diaza - cyclohexan 2-on-1-yl)- carbonyl- 15

S ammo] benzylpemcxllxn

poob - . : 9 .

S S CHy80, ’u\ coun—(g: CONH
; 380N W-— - s
s - w\j . [fj- JII‘ “s 3
i ' %3 :
o COOH

e ES6 D e (G- phenylsxﬂfonyl - 1,3 - diaza * cyclohexan - 2 - on - 1 - §1)-
i - carbonylammo] benzylpcm\.ﬂlm . _ : _

Q—soz—rigr—oonn — - CoNH 21/?%




(lower alkyl) 5 radi cal ].
5 61. A process accor di ng to claim60 in which the reaction is carried out

at—a pr1 the arygt 20—t 9 O0—62—A pPTrotess 4dllUl o Ty to—ct=d Il 6T
which:the said pHis from4.5 to 9.0. 63. A process according to ghaim 61
in whjch the said pHis from2.0 to 3.0. 10 - 64, Aprog§

according to any of claims 60 to 63 -in which the reaction is ca ed 10

out \} a penmdrature fromO0O to + 200C. 6323 %4 rocess. according t.o-any-of 53_
cl.ai 5 60 t0 64 1N Wik oolpbmdRacblin i etaiat ©Wabich Gire K\cr@l‘bdeﬁsmdﬁcﬂbrrdanﬂg to
any. of "t| ai ms 60 t Goked id nxmbles:htoazmmhqwhandhoe:facmmn He'rﬁldaljfrlr%més |11, or 111

is’ reacted in the pre@&aﬁ‘eepmdsacqgm f° khiél lly mentioned
ccor ng [o any o 12 t

etihyl am\ne di et hyPs X ﬂ&;{g e hereinbefore spcc1ﬁcally menticned
18 87! A pr OCéeSS a%w;i%onﬁ%;m 30 ottfe ﬂxhri’rﬁm a&gétd Eltd dny ehdlohs B tCGGrpOUI’Id Of

theigeneral formula | wprkéessSorma:apmaedmrnfztdwp és'exdcreammcailﬂbﬁ sai d
base' being a second«a'mﬁaélgwcremﬂﬁmy(lah‘i’ the 6’8‘b°1?¥‘ 'gﬁe ene,g@g dhefeS claim
60; 'substantially & RPN GHRIGRYE I“B‘eﬁf“{ ferix ve%‘ & anpl es 1

to \ 241

69 A process accordi ng to claim 60 sub brsan ‘gpa §s as hergi nbefore descrl bk!bl
in: ‘any of Exarrples 25 to 32. 70. Aprovﬁess red ng to claimé60 _
substantl al-ly as hereinbefore-described in any®f Exanples 33 to 37. 25

71. Cpnpounds accordlgzgpto ¥|a'c§]r?densa"n\.’|“ o?é’u@ﬂ @rrﬂr%{%%t& call chn%ﬁx%Stth any

of.. " 25 claims 60 $fy Bt I'ng to claimZ whenever
pr@du@ed by the process of claim69. 73 Corrpounds according to claim1l
Whénever produced by the process of cl a#m 70. 74. A pharnmaceuti cal
conposi-ti on containing as an active i i ent, a,conpound according to any
of,claims 1 to 9, 11 to 43, 57 or 71 i rﬁjgig(ﬁ,wlth alkolid or liquified
gaseous diluent or in adnixture with a IJ' Gent other than a soI vent

df. molecul ar wei ght- | ess t han 200 except in th@’“’bresence of a
urface active agent

.
containi ng as an ac‘trl“v"‘gyfi °ﬁ6‘?‘ghii°é‘ﬁ‘i“"‘é° %m&j{%%!a{!%gg‘f% %ﬂa 1?&5@9@%”;0&

ol’élrréltOQ 11 to 43, 57 or- in the formof assterilg %Slsotomc'. :
dquequs” sol utjon. 76. B-AZHG Cbn according to (?I“’ﬁr?ﬁ'”?‘l containing |
frdm\O 5 to 98% of actl %ﬁ%%n Ro Dy INei- ght 40m 3773‘0 A 15
co‘mﬂom tion.according to cI ai mcq04‘3'<25 or 76 in whic& the sagodsig ound is

40, ia (cgorrpound according to claim10,*44 to 51, 58Rﬁq d2. 78. A tanposition
accor ing to claim74, 75 or 76 in which the said conpound is a conmpound
aﬂéor ding to claimb52 to 56, 59 or 73. 79. A phar maceutl cal conposition
adcor.Q| ng to clai m@#ﬁcéwlﬂsf“@éﬁ%&?ﬂ’qpﬁ‘@?f%l%geﬂga formulai—i6 1 6j npef or e

d-eszcrrl bed or specifically_e e‘g?l | Bl N—Y—-N=Z, R~—X—N—Y—N=2, 45
80.; A nedi cament - in dosage uni't formcgenprising a corrpollgnd according to any
i ! ' i , . R,
ca b S VI o vn VI
'. v . o : R’,-tlzf—N,-v—Nﬂ,. or _ X\—)-—Y—N=Z .
I - S ¢ -
RN SR IX | x
- in an anhydrous or aqueous solvent in the presence of a base, when a compound of the
20 .  general formula II or III is reacted, and in an anhydrous solvent free of hydroxyl 20
C "~ groups, with or without a base, when 2 compound of the general formula IVor Vis -
AT ~+ teacted, at 4 temperature in the range of —50° to +50°C;

[m wh:ch general formulae:—
A C G, Qus Qzs Ryy Ry, X, Y and Z are as defined in any of claims 1 to 16

25
£ % i )~. @—) Q) “O: or O\
[in which R,, Rs and R,, which may be the same or d:ﬁerent, are each a hydrogen,

“halogen, R—, R—0—, R—S—, R~—~80-, R~—S80,—, nitro, (R).=N—
R—CO——NH—-— HO—, or R———-CO——-O—- radical, R bcmg as defined above];

'nu\ng\m\unl\\\l\g\ugl\ EERERE IR




of claimse 1 to 9, 11 to 43, 57 or 71 either alone or in adm xture with a
diluent. 81. A nedicanent in the formof tablets, pills, dragees, capsules,

anpoul es or sup- positories COMprisrga conpotmet—aceerdi-rg—o—any—of
clainse 1 to 9, 11 to 43, 57 or 50 ‘71 either alone or in adnlxture

wi th a diluent. o ' - 50 22‘. A md@egt
according to_claim80 or 81, iin which the said conpound is a co n
accd.r_,d} ngu to~£] aln 1ﬂ 44..1.0..51 58 .0r 7]7392’§4? A xdl canment acc 1.Ng t o4
claimg0 or 81, in \A’fﬂ1£ﬁnutahér{%awmcmmmﬂﬁhnk$f arﬂexmr,r:nmmdx @acdel ghoupgritho cl ai m
52/t0° 56, 59 or 73P ?Cdf%“jﬁ‘é’d nt according to ¢l'aim80 or 81,

substanU ally as her el RBEPEE® I 55 crj bedgqr specifically exenplified.
85.i A nedi canent according to claim 82, s.u.b;séant ially as hereinbefore

descrl bed or specifically exenplified. 86. A (i elgyipnt accor ding-to clai m

83, substant?all y Tagical] G};EI nbefore described 60 or ecifically
lified process according to claim 60 in which the reaction is carnc outatap 6’0 87.
exe”p i fi the rax1 e 2.0 10 9.0.

A\ met hod of conbatt igida BaedEicidding QTAEE EORASHHA R BB R.ANIsTRbS, Whi ch
co)m prises adm ni st 6B|Angrot®s 4choediggio RRInS 6 10in vath iheazid @Hofrad 2@8a680di Ng to
any @f claid® | to 6/ process accordmg to any of claims 60 to 63 in which the reaction is cafried92 840

65 9,1 11 to 43, Sf“?a@sifpﬁf‘?ﬁéf Dl ol s 30 ot gfldlgg@ audlld yeat or
the! form of a medi caggni pa&égpa i gttooaré} oftlc 2% 5
according to cl ai ree8al famuhilk br Hhis reacted iwethe pregadnfl al‘r:&e,ahﬂ’rdaidltﬁie&iéﬂginri-n an

anount of 25 000. t"ﬁ‘Y%}’@ wdotammﬁ %cﬁhymi}dlml ht/da 89. Al5

met hod according t ? 8% x'ejlg% fgg X aprd ok the com
5 pound accordi ng %&,dgﬂyafﬁh ,am«ﬂé t (i 6?[ “%a € a@% bcméordl ng

to claim87_or 38 in6t phc&dneceadﬁtgrwelamosmﬂmmimal& aahﬁﬂimefofhmmdbeaexcmydl ng to
Gl ain 52 to0%%e, SQfE’ran s1gpd A pet ho agcordl nagjato cl.aim 87 substant ial P
as hereinbefore sgpﬁ Sf"yssiﬁﬁ?é mgltﬁ aim 60 substanpiglly ag pereighefors degeribed in any -

10 °92. An ani mal fee occeeod%&rdueglxﬂgra& W&B%ﬁ%%sﬂ@éﬂﬁa@ﬂoéldc@f?&d% gHmpound
accord |ng to anyfﬁrfanwleaBrmB:r to 9, 11 to 43, 5 71. 93. An ani nal
feedétuff cEhpr | srfpgsh @?&gPP‘iﬂfiﬁ ssersdipmioeshaim i whensven Produepsbbsnidie a@@eﬁmﬂan}r%g t 025

@lmlo 44 to 5 potn | cile§ omprl sing

utrr‘+t|ous nat eri gb. and a coﬁ%%ﬁ%%‘é%gg%lrﬁng efiey mllégied%&ﬁéc?m C'%’ﬁ to 56 _

59 for' 73. FQr the Apfzerzmpms:;is WML&MI%&F@BM&&H&@@&&EW

Agents 43 oonsh % re London MCLA 2RA. Printed for Her Mj esty 80
sby

uc e in t a
St;at itonery O fice aa:\frd n g)ﬂfﬁﬂl %gwlfégpﬁ SSB 5@ ?ggzd orhed by
t he Pat ent O ficeliqédked IEU.-H RO ﬁﬁlﬂlp&mu e&aé‘l
: . molecular weight less than 200 except in the presence of a surface-active agent
35 75. A pharmaceutical composition containing as an active ingredient a compound 35
b according to any of claims 1 to 9, 11 to 43, 57 or 71, in the foiza of a sterile or isotonic
Vet aqueous solution.
Teo g _ : ‘76. A composition according to claim 74 or 75 containing from 0.5 to 95%, of
g ’ - active ingredient, by weight.
RN 40 - 77. A composition according to claim 74, 75 or 76 in which the said compound i is 40
Cown a compound according to claim 10, 44 to 51, 58 to 72.
b ' . 78. A composition accordmg to claim 74, 75 or 76 in which the said compound is
R - a compound according to claim 52 to 56, 59 or 73.
79. A pharmaceutical composition according to claim 74 or 75, substantially as
45 - hereinbefore described or specifically exemplified. 45
o ) 80. A medicament in dosage unit form comprising a compound according to any
1, " of claims 1 to 9; 11 to 43, 57 or 71 either alone or in admixture with a diluent.
L o - .- 8LA med:cament in the form of tablets, pills, dragees, capsules, ampoules or sup-

L _ . positories comprising 4 compound according to any of claims 1109, 11 to 43, 5’7 or :
<y 50 ) 71 cither alone of in admixture with a diluent. 50
' - -82. A medicament according 1o claim 80 or 81, in which the said compound is a

T c,cmpound according to claim 10, 44 w0 51, 58 or 72.
i o 12183, A medicament accordmg to claim 80 or 81, in which the said compound is a
T o compound according to claim 52 to 56, 59 or 73. '
: S5 v .84. A medicament according to claim 80 or 81, substantially as hereinbefore des- 55
T cnbed or specifically exemplificd. '
-+ 85. A medicament according to claim 82, substantially as hereinbefore described
or specifically exemplified. .
S 86. A medicament according to claim 83, substantially as hercmbefore described
60 . ‘or specifically exemplified, 60
. 87. A.method of combatiting bacterial infections in non-human animals which com-
' prises administering to the animals an active compound according to any of claims 1 to

LT
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e = 9, 11 to 43, 57 to 71 either alone or in admixture with a diluecut or in the form of a
™ medicament according to claim 80 or 81. _ '
. 88. A method according to claim 87 in which the active compound is administered
_ o : in an amount of 25,000 to 1,000,000 U /&g of body weight/day. )
i 5 89. A method according to claim 87 or 88 in which the active compound is a com- 5
L ' pound according to claim 10, 44 to 51, 58 or 72.
N : 90. A method according to claim 87 or 88 in which the active compound is a com-
oY ' pound according to claim 52 to 56, 5¢ or 73.
AT 91. A method according to claim 87 substantially as hereinbefore specifically des- ,
Voo 10 cribed or exemplified. : : 10
pd ~ 92. An animal feedstuff comprising a nutritious material and a compound accord-
S ing to any of claims 1 t0 9, [l w0 4%, 57 0x 71,
ST 93. An animal feedstuff comprising a nutritious material and a compound accord-
it . ingto claim 10, 44 70 51, 58 or 72. .
15 %4, An anima! feedstufi comprising 2 nutritious material and a compound accord- i5
o ‘ ing to claim 52 to 56, 59 or 73.
o S For the Applicants,
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