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KONI G W LFRI B[} SCHROCK, HANS &’&%ﬁrﬁ%ﬁgﬁ KARL GEORG MHIZGEE: 52T
PENI CI LLI I NS, S2ELR) PRESARATICANSAND THEFR  PARMCENTI CAL USE ( 74 BAY
AKT| ENGESELL SCRAFT21) {OP1AT PeRIF I ~8s” PP EHE fabri ken Bayer [&4s

Akt i engesel I'scraf 32 FisdM@EdPHor at e or gani sed under the | aws
of 509, Lever k&2 efdiB&ypictier Rpricgiordiny’, 2048 ‘et eby decl are the |
whi ch we pray @Pat3Z FgetBdweridiP be granted to us and the nmeth
is 5 t o e pd¥l) Sropuserion Srvwatisnrioi U M5BY7 described in and b
fol | owi ng st at eneifd2) Filed BFPh@7hr esent i nvention relates to new sym=H&5
conmpounds whi ch ar#) ddonweatiou@rpigatmnfNo-b2caidal agents, foodstuff additives
to ani mal fodder, (adFilkdieFapeuti c agents in poultry and aninmals, as well as
in man, tn the tr ¢y @ementdh Abpllcirias MesP ziadseal7 by i nfection with

G am posi tive and (&) Fnrdwegati 1¢1 hacteria, especially by Klebsiella -
bacteria. 10 (33) Ghiahy lgacy eri al agents, such as anplicillin (USA Patent
Speci fication 2, 98f) @dplete $fkciiaver RbovAd prenyr3ef fective in the therapy of
infections by G amipaskhinés eRiEBITOMEY16,We,/DJFWSIK 21/ddovever, they are
not capabl e .of effesthdglncepiRatiNgidirehsimg! icaal ehgciczengsy Carbenicillin
(USA Pat ent -Speci {5 ahjhs HANSBOBY Rogd, Wiidddndd6hrbexonl y effective in
man in the case of infecti oHANSYIEbeK&ETTER b ARL GEORGIt is adm ni stered
15 i'n continuing high d¥$d€CEBuch as are only achi eved by infusion.

15 The present invention rel to. rocess for the production of -those
6- (a- 3-acyl -- urei doacet am(g’g)a&*g\gr%ég%]gﬁiﬁié%ﬂ%féﬁ HOX ﬁémnydrogen at om
of the nitrogen atom present in the 3-position is substituted by other

radicals. Some of t hesggpewu, BAVHRN ARANENG DS SSHAFT, 36rRedy RloWR Gis | FArtRALY
copendi ng appl i cat i fabrikhp.Bajlo S8dibgdsei{sGeiti al boljurbrprrat Grganised &BG1REWws of
20 6-(a-3- Acyl ur ei deeearant : L&@ﬁilﬁﬂ;ﬁﬁ@ﬁiﬁ&- ,5:9‘?‘%2" ae éﬁfé@%@ﬂ% ,Ehmg".n
Net her| ands,_Pagent L% Eédﬁ“ : u?»um@‘ﬁ%%ﬁ%ﬁ %% bﬁx@%’é g it Ros.
3,479,339, 3,483,188, e 19 2808 rlokbs @ bR chrafd s SRRK lafel o 3h1hOR
1,959,920, but all 3wictestirlir ejesigacebul atditlop@ninttdl lf@dére agcihespead@sageitbiad and
clained in these Papcghgsmrﬁ)eisrsésss wellny dy ygen t@t_ttfmﬂ@;&i,?f !“n‘;\%_ f ?Eﬁé bhinfacipgen
H ' H ] =POpITLIY ik re sBeE 9 £13, C H AN 4 4 &
atert present yn ¢ NSVSCRII S (- TEREY IS AT NOD SR BB s of o
25 this hydrog®n atgm giediie ASENEEmOtheaROb 18 lecrohDR! Glabediirivaland G,
position of the acyhegative dhcttdia gH@wrer) theypat hon@pessdrefteyivehesubidig fRigneishe
different way of syhicrisy Srrbeniaillie deSh Epient iSprdigionsThis3E7nend, *8aPRoundsly in
the treatment of | niIEEN ghastin b S SR Al 0 T,
B i i g v alaley 1 .
germs, especj ally DY StHedhdisn @henbbeRBicelo dproteh @ el f2dchuciidh f Atk 8:(a-acyl-OW
doses, to 30 provi geidacaadidorbingiliagiredds. in [wRich ce 2&pden atom of the nitrogen arom
i present in the 3-pcsition is substituted by other radicals. Some of these penicillins and
' " their salts are clai.ned in our copending application No. 16881/71 (Serial Number
- 20 1301962). 20
6-(a-3-Acylureidoacetamido)-penicillanic acids are described in Netherlands Patent
Applications Nos. 6901646 and 6908909, US Patent Nos. 3,479,339, 3,4.83,188,
3,481,922 and in German Pubiished Specification 1,959,920, but all 3-acylureidoacet-
" amidopenicillanic #cids described and claimed in these Pztents nossess a hydrogen atom
25 on the nitrogen atcm1 present in the 3-position in the acylureide group. The presence of 25
this hydregen atora and the absence of another substituent at this vosiiion of the acyl-
ureido group in part necessarily resulis from the different way of synthesising these
penicillins. : ..
: These new compounds, in the treatment of infections by Gram-positive and Grami- .
: 30 negative germs, espicially by strains of Klebsiella acrobacter, are able, at low doses, w0 30
provide a valuable rcmedy. :
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2 1, 301, 961

2 3 The present invention provides a process for the production of
peni-€i | | i-as—ef—the—+eH-owng—general- f or nula—and—thetr saltsi—ferrt—terr}—
[err] in which process a conpound of the general formula: - salt or a

condensat.i on product of such a conpound wi th a carbonyl conpound, prefer-
ably acetone [U.S. Patent No. 3.198,804], the said condensation product
bei ng of the. general formula: 20 (in §g@¢@{eferred casc when the sai @

car bonyl CUﬂpUUﬁd"TS“ﬂtEfUﬁE’*@%rS—ﬁth -conpound—of-—the—gener al -
formul a: [ err ll éoén_s inypat @a@r(}? )é?ar pro#e sgor the production of penicillins of the

1, 301, 961 i s réhb oAl TR ~of 20 to [err] with a conpound

of the general fornula:- [err] 5 : ~in a solvent and in the presence

of a base-when-.a- conpoud of general fornu 5 ¢52) or (53) is used, and

in an anhydrous sol vent free of hydroxyl/gr op mjth or without the
presence of -a base when - agwpéuaﬁM@‘H ner a npla (54) or 55 is used
and, when a salt is.desired, c@nvert}ing the icil'lin thus produced into
the desired. 5 g salty 10 4 ;h [| mhlch general formul ae: -
10 A denotes a group of the general f or miba: [a$ i n which general
formulae (2), (3) and (4): X denotes a hyén@hen atom or an al kyl,. al kenyl ,
cvcloal k.], or cycl oal kenyl group 15 with up.to 10 carbon at ons,
or a vinyl, arylvinyl, nono-, di- or tri-halo-lower 15 al kyl ,

mono- | ower  al kiFMPERPIRESSS afPmPIEY theierasrabier®HR: —onoal yl ai ni no or aryl - (I ower
F al kyl)-am no group, or an al koxy or aralkoxy group with up to 8 carbon
atons, or a cycl oal koxy gr& with up t rbﬂm atons, or. an-aryl oxy ¢
group, or a group of the g ﬁ%&%%ﬂﬁof \2\

| ower al kyl)-0O V- . 20 (5); orga a
(10 $y1) ' //‘"” Al B\Qer (§H<y|) s-v--_((%), N
(lower alkyl-[err])--CO-V- di(Iomér al k Fgan1n@7CI}\h (9); 25

25 | Coon

ora condensanon product of such a compound with a carbonyl compound, prefer-
ably acetone [U.S. Patent No. 3, 198 ,804], the said condensation produ"t being of the
genceral formula: —

|

%
B~CH-CO

| ]
-Mijﬂ-aﬁaw// \\ //
~N

C OOH

(s3)
Cg.

20

( (in the preferred casc when the said carbonyl compound is acetone, G is methyl) or a 10
10 >
oz n,)w md of the gencral formula: ——

B—CH.cnaﬁwuam_ay/ \\\ //
MW &*N (54)
A NVA N,

CO—O-SL’ RA- l”'*"
. ks . | 25
or ' :
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4 1, 301 961

4 or 05 (in which general formulae (5) to (20):
5-\-denotes—a—divatent—organi-e—radiecat—w t h—epe—te—three carben—atens—n-is
0, 1, or 2; and [err] and[err], whjch may be the sane or different, each
| cnote a. hydrogen, Chlorine, bromne iodine or fluorine atomor a nitro,
nitriic, di-(lower alyl)-amno, 10 10 d- (1 ower al kyl)

am nocar bpnyl;, | ower al k-anoyl ari no, Iqw@{%@Jkoxycarbonyl | ower

al kanoyl oxy,—t+ewer—atyl—rFower +~fﬁ—+++++Uﬁﬁeﬁe%hyF
geoup:) Y. denotes arks ERddiar aak ket o yePGHhﬁ?l ot gyenei ke ibd scgrdup mnth
up to 10 ¢arbon af™8Wé;~or a vinyl, propenyl, mono-, di- or tri-halo-Iower
al kyl , aryl or hewgmg}_qukycngroupﬁgor an ar g ?ﬁyg group with yp to 8
carbon at@ns 15 [ -(-Z- denotes-a diwgherit gpoup of the genera
formul a: - : Y 15 10 (23§ or 20 (in which
gener al- f@rnulae (21) to (27) mdenotes an interger from3 to 5, and the
20 arrow {in the divalent group Z neans that the Ilnkage out the two free
valenC|es‘of 5 1301, 961 E

5 the group -(-Z- with the n|trogen,aﬁd§carbon atoms of the group of
general formula is not arbitrar nNQldoel at ed a&d)ndicated by the

arrow); Eldenotes an oxygen. or suI yL-atom and

5 Q denotes a divalent nedical particularly a radical of the general
fornula:-{l 6 1, 301, 961
6 :

[ 01\ m 1.;1 iy 1hy s\.nu of a_base when.a comg ‘ound m aene al for 5
of [in which ger(ez)al ULt R B ot Hos o r B 06, &l @ror a
| oner al kyl gr oupyithut lhy piesence of a[bese wfheranebnip@md bf !&h@ala&mdefim sabowe;
5 the agrqw rreans’"#,h’ﬁ{c“ £ Rat s ﬁmg’emo”f‘“l* tpdhet pRpciflinebusvratderre ifee dsfdvisd group Q
with the t ni t r'y group of general fornula: -- 10 (4)
not arbltrgﬁy but ;ﬁéﬁkﬁ %g&@ %g%;hnmhﬁgm@d_by the arrow, 10 ié
10 Mis a:group of the general fornula:- B denotes a phenyl group or a
phenyl or.thlenyl group substituted by a | ower al kyl, 15 f Lw . ver
al koxy, Iqmcr al kyd t ONGI OU; () OF by ep-hal-ggen atgm
1§ C* i.s rcrbon éiég% qonstlghtlng al\ehi Z?ﬁty centre%n |ch be in
either of the ' t: os¥bule R ad S---‘con fligurations; Rg+" R&%an-] R
denote aIKyI radi cal s haiving up to 6 carbon atons; and VVdenotes a hal ogen
atorn or an azide gr§4ﬁk%éggmfmnmhc@L(§Tnglppocess of rhe invention includes
within its scope the @h@dUcitiQRni0in (qrﬁ]ym\é alken@0cycloalksl, or cycloalkenyl group

; 15 with up to 10 ca:bon atoms, or a vm\l ar\h\n\l meno-, di- or tri-halo-lower 15
! alkyl, mono-lower alkyvl-amine, di-lower alkylamino, monmnlam ro or aryl-(lower
alkyl)-amino group, or an aikoxy or aralkoxy group with up to 8 carbon atoms, or

a cycloalkoxy greup with up to 7 carbon atorss, or an aryloxy group, or a group

of the general formula: —

20 " | (lower alkyl—O0—V— . 20
y . ' (5);
;ora 10 . {lower alkyD}—S—V—
i - - L ©);
T N=C—V
QF
' (lower alkyl,—O—CO--V—
E (8);
diflower alkylaming—CO—V—
s
# \y Yy (4 )
: 25 R)c—,&/' (C"b)/_v (i9) R 53 C ) | 25
2 R3 R :

’«’/*E/} ) @'%E"‘(C/rb};, Q%)

R2




purc; 'ereoisoners in which C? isi acither the I- or thfr S
configuration, but also mx u.::s of the stercoisoners in any proportion.
The t-ermtower—atkvt"—as used—rﬁ—%hrs spect+f+eat+oef—m-ans--sti-atght—ant— —
branched- cha~n al kyl groups, having up to 6 carbon atons. \Wen a part of

ot her groups, such as 15 25 "di - , uwer aIkyI)-anino the term
"lower alkyl"” refers oly to the aH% f(ﬂart of the 25 part ular group.

he i nventt 4imLiL¢anLng_nc__sgnpounds

1) D a-(3-Acetyl - 3- cthyll-ureldo) benzyl penjcilJii- atld its sodium sal t———

2) D-a-(3-Dnethy IalrnfmoFﬁ?p'nyl 3- nethnyTH_7§1gp) n xzylpcnicillin
|

and its sodi um 30 malg

30 3) n-i-(Pyrrol U-2-on- I-§»/carbolllno) beniarhcnlc il ina..dits sodium
salt. 4) Da-(Imdazolidil-2.-on-1.yl-carbonvl-"anino)-bizi:;i Killin and
its sodiumsalt. Preferied salts produced bv the nrocess of tha -it :n ore

the pharmaccutically toler d_non-toxic sal the pcnliciilns of
gcneral ior.nil.a (1). I@e%é%;%ehyde salt& )7
1,301, 91t S » 7 of the acid carboyl5E-

ouJ, such as the sodium, pcf"sébun1 maanesnl U, dﬁlciunl al um ni uni and

anrnmonium :;,Lts, and non-Toxic substituted amonium saltsl -.itl) mnes
such as an- and tri-| ovwe: aIkaianinines p: ocai ne, ciibcnzxiaminc, N,
i- di benwi | et hl vee- dlaw?MW b|e|ZV|I- ne 'Q% uhylarnllc
‘neN-mehl 1u' 11. 1kr phO!i 11c sa N U d|h")nDrp 1- ephellanlne
dcehvdroahi et!aminc, N N ‘§3cdehdroah|etV| @h@nedl "mne and N 5
| ower alkylplperldlne OMher a. m nes have been zUsed for forming saits of
knr.f.71 peni- cillins, and these mMmay .tso be used in the presenir

;invention. Preferred groups "A" are the follommlng -t S

~~~~~~~CH, - CO- 4- - % t fp CU3 , (41); 10
c1-1 -Co--.N-- 10 | M @‘)
10 i Rz ~~—~~
s~ e (42),r 10, :
CQv~~~~0%2 \ (in *ictl gencral formuI \c (5) to (20): l '
R 5
e e T Ci | co\ “Wecr alkyl, 15
Ci, r of the V denotes a dwalcnt organic radical with one to three carbor: atoms;
22180, }, 0r 2; and
Nr CO- 1\ T_ (’OR}, land R,, which may be the same or different, each denote a J]ydpog(l:r%/ of 20
(46); but al so Elﬁ(ﬂfﬁb @ﬁlmm. jodine er fluorine atom or a nitro, nitrile, di-{lower atky})-amino, 10
\-ON suth. as di-(lower alkylaminocarbonyl, lower alkanoylamino, lower alkoxycarbonyl, lower =l.1 of
t he 25" SO@qulo iy, lower glkgdQlower alkoxy, suiphamyl or wrifluoromethyi group: ) '
COA #it. enotes an alkyi, alkenyl, cvcloaikyl or cycloalkenyl group with up to 10 carbon t/i
. atems, or a vinyl, propenyl, mono-, di- or tri-halc-lower alkyl, aryl, or hetero-
(& wurn salt. cyclic group, or an aralkyl group with up to 8§ carbon atoms; od 3
ceuticall Y | ude-{saht Scobtes a divalest g group of the general formmula: — _ 15
FI @~~~
7 O !
~4eh g @) VP57 @ 10
=~0{elp— (23) =S50 gw
CH-- <y
- %i?
\ Y/ (25) --_\) QP‘GJ
or A =0 ()
20 (i which general forirulac (21) to (27) m denotes ar integer from 3 to 5, and the 20

arrow in the divalent group Z means that the linkaer ot the two free valr‘nmes of



8 1,301,961 th.: ca: 5

of. amof rea dH~~~~~ O~~~ COA ~~~~~~ for: and

Pl _, N-—— 9143 _ :

of 15 . dilu of Ksl) 2-co:iV .,

(54)-fi -~~~ s 20 2eeeC
man Thoseistercoisoniers in which the chirality centre Ct is'ill the R
conflguratl on pres, 5 are preferred.

5 . 5 side A preferred radi 9%19"613" is the phenyl group. 5 -

25 @f f &4t—a—conl-poruni-d-of- t-he- eher-aJ—ier—wH—ae—(%Qé—e#(—Ee)—ﬂ—s—

used as the starri ng.hcrrat)\m’ #adZ— w=ih e nimregen and carbon atoms ofavhel gfogp of gaucral
i
svnthi'sig of a pcn|@PWPlln according to trio invention, and is reacted

with a : f ém coml pound of the. g ne ral

f or mul ae§(56), (5?7) or (58)', the rezETT’ ngjcain for exanple be

use 10 : carried out in a mlixtiurtZof water and one or nore OeonliC
SO|VVI|-nS m scible with water, 10 of tt such as
acet one. tlet rah~vdr qf anﬁaryohu%@T%mcagﬁmatchIz,% 68 acediy] r €t hyl f Or ni ani de,

di ni et hyi 1 5 E denotes anox«,@c@ or sulphur ke @fd sul pl ho:i"de or i sopropanol ..

th;-o sanre tine, tHKedpbis pdividiediogmaoulmye udiel pisth¢ general formola: —

| ai n exanﬁle kept - | betMNeen 6.5 and 8.0 by addlng a base or by the use of
a buffer dolution. asvrﬁ Th| reaction
according to the inv_?g ion caln however al s é& e car! led, uo in a different

ene; 15 pll -1 4. &, 3Too¥7 dx®y. nol e bet V}ééﬂfli and |§’ o or Gt pl-
2.0-3.0. I{ is furthemgmore asyn-.

possi bl' ‘tio earnr out the react ion in a sol vent invilli scI oC with water,
for exanplie chl oro- 35 obra forrm or et hvl ene

chl ori de, wnth thl additgon of, greferably, €| ¥ gnll 5 di ethyl -
anmore or N-et hl pi vridic. lFurtherrmori t hé"f” aﬁ:”f@n cAf’Hé ¢arried out-

a mxture ! <H{C} , of water a: dasolvelnt
which is ilmmiscible wth‘walﬁler éuch as, ?; ?.xa1rﬂ§gﬁ gether f 20

chl or of or mn rnethyiele Thloride, car bon | ! ph2| dz. isobutyl nethyl
koeone, acetic acid 20 : the r ethyl ester or benzene.
in. which cas- it is deswablée to stit the m xauge vigorousiy and

40 ayc re torn.in the phl value bens-ee 45a] d 9.0 or, for
examl pI e, 2.0 a-nd 3.0, by 5139—1-——-C=f ‘((’Oo/ 7 3 1, 250
Rérsc. | by the nse of a by fer sol u!;l Qn. G

Sg‘\x@p If a conmpound of rho general frmmula (54) or (55) is used as the
starting material 25 4 for OMi-gstc anrd this substarice is reacted
witth a conpound of the general forrm a 25 : if
WP56), ,5-') or (9), é‘pr—c{(f—'e‘js‘s—mﬁ‘?g‘beL%hr ied out in a solvent which is
anhydroulg and G M”45 anfl s rl |"*. ;1: groups.
Such solve vts ore for cX 1flpi' i%e -1 ene] chfori de, chl orgf orm

in th. h~fi _1',.c t~lr.rnvrroiul rane, acetont g di%s TG [rT 1 '
lazideLI C: M this casegtheaa ditiop of a b:fi. lig ngy 4igs, 2arv, hut 10
i ndi vi dUaIU caises to-jvIiC'qgl 5jI andipdrnri v}of~the products

st. rti; 3p eaffChge— 9"0“"‘(6 &8¥l vjy. Adninttedlv, the converse
eftect is &l so possi bl eI The base 30 - 89B/( v.+hi,
ic optional' - Weldd nmuSt eirhier b a tertia y am oe, such .as pyridine or
trietliyl-} 50 idA, |. or a secondirv arline VWhICh |s
difflicultio acvlate a, a : stil of steri.c hindrance, .

Tabl e suci jas di cvel oi hbry liani, " %he nlunbil-r of :usabi Ia ics is -~
ti:eu e01 .St uinlinjtled. ' LP dﬂmﬁ’f}cmm)st
chenical rgactions, hintgrporglgwer t;eglfl&)cua red £hYfa "those i ndi cat ed
dilutic 35‘ int" 6x cng bc uLed ‘1 f, - howecer, tlle- valus
give.i intPiel.. nmoles aré S|grﬁ2 '-35 e "---,i-s"i'rd-l\F-"
ticr;, Iv ¢x:ceded, sidc.-raction. mhlch_reduc_e_the.yi eld or “tr'f."."talv
i nfluence the 55 - . ncdi i pur - .f -the .p- oducts
Svil!l ini cﬂacntltory occ: ur. c@l_aag%e other oiad - rxcesilvelv Iowvered rec

ot enrpratl res s-e-(Q'_e,a'fl yf re b@/e_r_gby: reactioicn . thai ei
@’G}f“il on®din vield can och\ch'ﬂQ——@g/(:rntl temaperatur ;C ranne- of

u to * 0 ;" "er ccthereforc Drl - . ferred, andato
el ittt ;of abollt 0(C .o - 2(C.Crs:par' .c7uhr|v preferreC(.
40 i
| !



ihc rcactartl can bc reacred with Oone un'thci' i-1 -i'uflol r atlints.
It cail ul sc.yer be{ .d lesPi ; to use one of ihe two reacta<ts:- "I
sf. oln_1 facilitate - B0 thiCPLrH 1C Oo-2H-——(e—fo-Tar . i}onin a
pl.rc form of i L i. i, 1K| a ac ' v and t ncreare the vield. For
txa:,ele, rho coporsu-.dl or sue g.c; r;al | )ri " 2' or (53) can be
(T - he v 45 eCinlvliodci in an xcc.i; o;f t

equi valen's, "arn'' ,, e dcor | posutgtogdl of the 45 6

T. rea:ct am s of thi=—getmerat—formmuirtac—56)—(57)—or—(5—)—nthe

aqg, 1Uol S sol vent nPxture can |11, .~ of t her eby be
achievcd. | .xcess of the rcactants ofcli r.. fornl dlac (52) or (53)
can be casily renmoved; :r'. rworkig uo g@action mxt.ure, becausc of
their- 'ood solubilitv in aoucous rnm N acid. G n the other hand. 5
however, the reactants f t ith general formu'a.c (56), (S2) and (58 caC
al so advant agocousyiy whe:; gl MMyt @y. excess 5 of, for exanple,
0.1 to ;.0GTO evu E&iﬂi}’ﬂﬁ)g@‘%nﬁrﬁﬁhﬂeﬂal!@ grctdpgs thic reactants, for cx- b5
anpl e of the generalanﬂﬁambabﬁ & Boveyr are better utili sed and the
deconpc-si-ion of HRETFE ﬂarttaéﬂg%;ﬂt%eo @ﬁé‘f' fﬁef‘fﬂkmelvaeceaewvm) or (58)
whi ch takes place 8§"% nétf‘)&%n AR REPT BB R ERY BT vent s, is conpensat ed.
Si:nce the conmpounds of the 4Lncral 10 forrrul ae (56), (5/) or ( wa)
whl ch are added in excess rapidly change, fn watcl into ; 10 ‘neutral

ani des, ureas or ihiourcas which can ,qaa,eyl—@?ﬁ removed, the purit-Y f thel0

o i
o (
0.1 to 0.3 nol

10 pen|C|II|ns is thereby ha.rdly inpai mount of the b-se added is
dete.rmmined ijte? ealiz be the desired Shce of a particul ar pH.

X /"erc a pH neasurenfent and adjustnient is not carried OLt or is

i npossi bl eH)or p@ltﬁ‘gﬁf’ew b dsenmigrsateskas inisatedhy ds@rowd  sufl i ci ent anounts

water in the 15 48 qui val ents of base are preferablv
added in the case %vl e’F’IJg ao'PTng g’gundJﬂ?a 15 of the general formulae (52) or
(53) is used, and either no base at alg or, preferably, 1 nol equival ent of
base is added in the case where a cor rlpound of the en' orunul ae (54) or

(55) is used. The working up of t bat s for thc manufacture of
the peric"lins 120 according to t e‘?'l'?t\fgﬁ'tg % and of their salts, can
be throughout carried ouar in the 20 manner gencrall known for
penicillins. The corrpounds of the general fornula (52) used as the starting
material it" the ;on ’ present invention can, as regards
t he conflguratlon at th astmehcal ntre in the atson ‘ si de
chain (: C) belnthe?)‘“y % LE%E florm They are déscribed in

Ger man 25 O fenl egtﬁtgschrl fat No 1, 156|, 6787 4 Q.7 Patent s Nos.
3,342,677, 3 157 640, 2,985, 648 25 | <Ct ej il : and

3, 140, 282, and .'an anhtgdrousf m in US| Patent -No. 3, {43;445. Al
crystal forms and configurationg of the conpounds of the ggnera! formula

(52) are suitable for _péb-rw—-fc@— wo) | #+g us@ @sdthp starting
material for the reactign accorgng to the 1nvention. The“conpounds wa er,
10 - of the general formulac (533, (54) or (55) used as the
starting mast erial ri@ )%‘B‘FC@QI,éWPE Oré\tgl"@}w or thienyl g uroupni%txmted y 2 loyiey aliyly on E an,
5T egaral B he cobt CTPHLEO BN ERLRAERE L @ patbg L e
30 .s ror t 89 rosiivle R and alc(nh nratiens) so occur 1In ttt'u -form or
L=S-form The conf k. lBr aﬁlmnumtcau\hemn Mnom g up L06Curbon atoms; and asyrmetrl cal
cenl trcs of tile GSmoc Sot;tfae‘wii’*at%tl”b“ ucl euo% int e .conp gﬁ? 5he
-ren,m. purc c*f‘zemsorr;crsx gﬁéﬂ@ ]ﬂS 1 (-ngthr- = mwm §Is 55)
shoul d bhc |denﬁ1,‘cla_,omht3&c,tc Qm@,@[prgqegﬁ tidag . asymretrical centre-s
of the 6-am nopenl d;N ueami Io:wea@kﬂ” ﬂ&/\dgadoht‘hsasegcmmxpn e.xcanptugbt- cmclhed] t-
35 opt ai n p “E’rltgHE‘@ ‘t,‘F’\PeO TP ‘1 5 15
35 ,V . Pst The r" " HrOP ?‘hé‘”@ow&ﬂl&‘é 67t he' elfer it lf?“B‘r Se (84)

and (55) Used 55 g ttdx oﬁ also includes mtl‘m its scope the foher Jrfg{n&fvt‘dnfpguﬂﬁﬂt eri a| i's
described in NetlheTDhahdset)Hlét:mmr pd ibearlpaiviiNoiud 885018053 The corrpounds of
the genera]  for Aullde-¢ @eyeﬂaH&mee?t)omwéetfﬂa’swet"aﬁqfﬂgcnw&tneetdat% S%m ¢ agj d
20 SN BIRRE 2 RY SNLERR A B G OIMG i shdiuNad S hal 0geN,
according to precesagmindsia k- Bl Ghaisonyl-amino}-ben: AQa:iillin and AY BdiGRSAd | bed in ,
Ger man O f enl egi ngBehinédf wiluNgeauged AG3R2@Tees of ha uGermrr: Pt mamafgrically 40
*ddi ng tolerated non-toxic 11“2(59}"‘78901 cwlnﬁ oﬁg}g‘emlpg‘zft it d)- Nigese Pglunéc?sslt%]_g and
3,337,621, and in British Patent Specification No. 1,226,450. nareri al
Furt her nore conpounds of the general formulae (56) -and (57) have been
prepared, aw nmula 25 . 1f WK is halogen, fromthe
correspondi ng am des after nerallisation with nethyl-Iithiunmu5 and

45 and subsequent reactl on- with phosgenre. Such preparations are
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rol orm in the Exanples. tddition
The product:ou of the corrpounds of the general fornula (58), to be used as

t he roduets— ——Staftrg—mat er--ab——where-XV-i s hal oacn --
is illustrated in Exarrpl es No. 86B and he base 30 89B/ C. It
can .al so.be carried out in the sane nmanner as described in the Exanpl es.
riethvl- ! The chenot her apeutl c activity of the new
pen|C|II|ns was tcsted in vivo and in vitro. 50 ;drancc,

Table_ | which follovws gives the in wtrolstpQJbltlon values (MC) in
unitslinil lof ndtrient ited medium _The deternieatidn

was carri ed out i nf ahd Miﬂ..lr'dbd'rﬂdl g sich dshiée b@ihin, tpabeiuee magssiah, déatgd

lumigrigul gnd 3} R bs mm D
di lution test, thé;uciigfqé PRy A}’td{:}jéé;ﬁ[‘]?f’t‘g?‘:?g h@lﬁﬁ@ ’g’\?*l‘g@l &?“‘ Figrerates 37CC.
The M C Ce si gni diamine,” XN-bynzyl-5-phenyler % qc and N- llt gh’%ho ﬁc the
di lution ser i5es V\'hlcﬁhnixﬁnrf rd@ﬁ{""'&fb Lt\ll!l'i l\’t\V’sn' lLQ\Ql 13{!1&1@1&%!&1 € and N- 5
medi ut m:O_f t he idwal hl@wlpxﬂ@ﬂm@rmmm .tnirﬁm MmaBeck sed fase g sginsoabtkhe ethium
55 | ower ed‘ i cld caillins, and these wnay 130 bu used in the present invention, Lab Lento
( OXQl D) | Prclxerecbgr&\pe r gc the following : -—
Pept one % DOl FCO) 10 @1, 4Q0—N—
Na{ch 3 g. It]can ;
D( +) Dext.rose ( MERCK) 10 g facifHtate 60 .
Buf fer pH 7.4 1000 m s 60
i ncrease (The wor dg1, Q%3 Dv..DI FCO and MERCK are Regl stcrzd
Trade Mar ks) lO)can be n of the 45 | The number given ti@

each peniciilin in Table | and subsc-tuent$§—c@irétponds to cI%re can
t hat of thp Exanpl e of this specification in which its product %Gh is
|||ustrated 10
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0. ~~mmmmem T hosc stcrcov«oe@r in |wluch yxc cbyraI't)C:cnlr%CT ﬁ@n the ] R— cpxﬁigurenon o pre
V. 5 are {)ruferred " 5 side
B Apreferred radical © ‘B is 1hd h-nyjljgr%p n 25 of
4. 4l ~~~~~~ ‘irzrtmnprmrd“m tre perCralofnulae (52) or (53) is used as theGlarting material and
- , O for 1y synthiesis of A peniciliin '@rdu@ te the invention, and is reacted \mltla ~~~~~ '~ ~t ferr
0 compound of the guum' formulae (56}, (57) or (58}, the reactiops gya forcxanypic be use
0~~~~~~~~10 L9G carri gd ovz in a mixture of water "nd one or more arganic solvents mrscible w1fh water, 10 of 1
such as -atctene, tetrahvdrofurane, dioxane, acetonitrile, dime thylformamide, dnm,mvx- 30 nve
000~~~~~~~~~~ “strrph‘)‘*‘M‘c“bquQopancﬁ. At the same nme, the pI of the reaction mixareisfao———~~~~~~ 0 Zhai
S san)piq fgpt bepvecn y adding a basc ur by the usc of 2 buffer sclu ion. asvr.
| 6.9'and 8.0 by 1€ a b 1l a bufl t ' 1
0) in 0 I‘n"euleuc ae.oguno w0 the invention can fgwever Jlg ;9 CG& .mL ina d.@iqcr £eu
0 C 5 1 mg or cxammple 1\»{6::11 4.5 un\h‘)u CR\l P (0— n&[‘w:b OIg. 15 ) 28yn
ossiiftr arry otit the reaction in a solvefrt immi )m.'.: m‘;pn atm fm o h¥ord<! 35- obra
0 form or methyfkne |Cn’)f'dl,v“lquv daditi@Jof, Lfferablv) triazhylamine, diethyl-
i ni A umi“c or N-clh_‘)v paridine. Furthermore., the reaction can be carried out in a mixture 0O tho s
OAA A A ARS xMgr '\".d. a h'A higjpis immiscibie with water such as, for example, gthsr, _
; ?%1 L}"Dl?‘ m"’-ﬂfﬁdu chilorn arbord disviphide, isobutyl met '\1 ketone, acetic acid 20 the 1
I'n ety Moentdde, in \n.ldl case it is desirable to stiv the mixture w;zorouSiy and 40 are ¢
-fV 4 1R el HOQe bfween 4fsNdrAto-Dor, f ) g 1
(] . 1611 Lh lh; pE ue bfhween 4f5NdrAto-Oor, for exdalple, 2.0%2d 3.0, by addin ,25¢
1 hase: ot b-':g@j_m of a buffer solution. 961 59&_,
12 — 1 1~ If& compou ind of e gencral formia (34Yor (J) 18 used ‘lé,é“‘ sl@'f'u qxat‘n 00 ;
_ = ! foe 1he -mu (.:no. wgc‘ ts&uw ance Is reacted with a m rpoamh ¢ %cnem rmul;} 8 if YW
a~ In . {50, A'\ gy, 1 Qi B8 TarTied out in & solvent islanhydfous an@oooo c) &5 and s
e,.NI* 000 i gp. al i oNy _,ﬂums Such solvents ave for example mnihvlene ch‘orlck, chloroform, - g €9 in the
eq e4 00 0 ben. O‘x “wrrahy {rofurane, @eetone @nn dl.;m.lh‘(‘)to Tnas tide. InQthis case,Othe addfdion | 0 : g
0 0 a d oB3cye is ppr necgpsary, bur in fndividual cases the vickd and parite of the products starti;
30 can R~ im; ,,oWd t.hLI'C‘uV Admirtedly, the converse eifect is also ossible, The base 30 8938 /i
P
which is optionaliv ldcd must eirher be a vertjary :111'm, such as pyridine or tricthyl- 50 "
aiine, ot a scconda rv amine which is difficult 6 acvlste as a result of steric hindrance, . Table
such as dicyclohexviamine, The number of usable bases 1% henee olrost unlimited. medi
As in most chemical reactions, higher or lower icnipeiature: than those indicated difutic
35 in toe Examples can be used. If, bowever, the values givea in the Examples are signi- 35 is indi
G I g
fica v cs:&.;d*c‘ side-reaction, which reduce the vicld or w-fuvortably influence the 5 . medis
purity of the products, wiil increasingly oceur. On ihe other hand, exc essively lowered
TeAC Ton CMPCranires so ,qu'\tlv reduce the veaction speed tha weductions in vield can
occur, Reaction remperatures o ihe range of =207 10 1+ 58°8 are iherefore pre-
40 ferred, and a o seniure of abour 0°C 1o 4 20°C is parvicularly preferred. 40
he reactars, can be reacred with once wnother n y.;m‘mnl sweoamounts, It can
Lowcever be desitable 1o use one of the two reactants I uouss, in order to facilitare 60
the pucification, or prepacation in a pare formy, of the ot peniciilin , and to increase
the vield. For cxumple, the compowds of the .,L..:rﬂ hm mize (52} or (53} can be Y H.: ¥
45 crapiaved fian cxcess of 0.1 to 0.3 mol equivalents, and e decompositien of the 45 i
I ] P

reactants of the general formulac (56), (57) or (58€) i 1hc agueous saivent mixture cun



cri I O O O in-- 0 0. 1in in el I
I ' |l~~~1 q OD O 0 0 c "4 .n O C - 40 0
L ~—8. - —N— e o Degld— 0.
CS4-CeqC—4e e .0 g 0000 0 O in In
in . = e '4) I : 0 -C. 00 0)o0 00
eq " eq in 0 Ininle O
-~ 0*tr 090 Iinin n Q. Ogeer 4 0 0 O=m==mmmm—mm—eemm o~|
lcn 2. - B0 o ———— m—tmr C
v~ 0 O On thegby by ff’“f\é,»q e xeess i @meﬁ% of the gogppiersilae (3200581 09 In
In inl Ci1 can be casiy rcn L\l 2“53\: (;paut Teue Qﬂ uv e, lb.\?l"“(. ﬁl)*cg :'worI ql ' 0
. : solubitity in au us 1 .V g’ dac h her hind, h Vever, the rcaciants n'*
-4 | : @Qcrarforiulac (56), o BGnd (5% can Yso advantageousiy be e ployed in alO: (@gaCI 0
<Din | an( .10 5b. Ovfy f€@example, 6.1 to 1. 0 mot 4QW200@ As Oﬁ(ﬂxecpe this, the reactants, for ex- 3
Oc -M : am of the general formulac ();., or /33,, arc better utilised, and the du.o:@)1 seizion Oi n
00 ; e x(‘act:ql& ofélnb general {ormulae (553, (57) or {58) I.hxcpm}\cs place us a sm’&l
i Eea lion in, Aqueous < ‘vcms, is_compensated. Since the compounds of the Jsunefa
Cc cor 00 |  kdmalac &), ($75 o ST AR Taded T eKeess Tapidly CHANES; 1 Watt, into
10 - .10 neutral amides, ureasOor chiBured® whicdl can easily be removed, the puriry f‘f the 10
Oi % 1 ‘0 1 @emcxl]lns is thereby hardly impaired. in 1. O a4’ LSi n
U N 0 _ he amount of t‘m bese added i determined inter elia by the desired @wmn 'qzr:xn .
. : ofa pﬂr‘lxcular pH. Vrér a pH mcdsurcmeny and qﬁyusm.cnt is not carred 010
in In In. irhidssible ™ot bointless becausé of the @bseide of siflicient amounts of water in the
VCT G0 '0' 15 diluent, 2 mol equivalents of Ghase aﬂj\'rcfcr'rbh"'tdd*@m thdrade wher®a cBipd: ,d 0 150
0 0 0 2 '0f2tnc guwral formulac (52) or (SH~is-wwedy-and fifper sjorpase at ét]@ preferably, 1
~~~~~~~~~ A A A AAn;A) %m)‘cnt Of;i basc is added in the case where Ason Wug.qu ..bfd;cnr' ) jorwulae t ~e
. is use
in In ‘ The working up of thiel redcllon PechesClor b manufadulle of Qh, ﬁc_u\ 160 CA
C0 -4den ? 2(} aceRdind/@ the-inve)ron,Gad of Qheir salisd c@0be BFoughtutcarticd oud A thd ~1 (20
n 11, 0 Omanner generall know@ ferp@icillid3. C t- G |'- G -13
j_ 301, 961 The compound> of the general forraula (52) used as the starting material ir: the
1870 . present invention can, as rcgards the configuration at the asy: mmetrical centre in the
5 . side chain (: C*), be in the D=R-form or L == S-form. They are described in German 1~~~

oy |, "5~ ~ Offenldungschrift No. 1,156,078, in U.S. Patents Nos. 3,3 -6/@3;13/ 640, 2,985,64% | As
Qusizt! N O'r co and3 14@@82~~and dan anhydrou§) form) in U.S. Pa atent No. 3,144,445 ﬂﬂ{rgstau C|_|\/|

G =CO " 00 dans and wng* ops of the compounds of the general f)nnulac(,, ) ars SuiL ng
Gl 0 _ O. _ usc ?c tyx aterial for the reaction, accordin OQ)‘ 2 )fwr:ntlon 'l.ne comp ?
Waler, 10 ¢ generdl fortnulae (53), (54) or ( \é‘?&/m Cd asVt 1tihg material in fﬁc pnsm
Tenvi- = 30 - m\enuoﬂ” can, as régards the CO’lﬁ"‘ur'ltl(G at 111@)\ nnfetrical centre in the side 30
G, ~;~5f~~~~~~-;~ ~~~~~~ R (CC* 3, also @cour }(h the D= R—forlm or L=8- fo];m "Il‘ehw nfigu@E¢n 4f the | f
i asymmetrical centres qff the amingppnicillanic acid nucleus in the gpmppyngds of
&;lfg' t 3 4 C general formulae (52) /@(53), gw) ax‘gp)J) should b: identical with the I:urrespormcuf)l C’CZ 0
% . asymmietrical centres of the 6- ammopcm ilianic acid, which has, for example, been
ﬂm‘,_ 35 obtained from pznicillii-G by fermentative processes. 3
e YT T :C A THe produbt®n of the compounds of the general formulac (54) and (55), used as ?
i and nO to: n the starting n@tenjy ip deseribe J@'Ncﬂ]l»rlglds Patent Application No. 68/18057.
3 I 0 The compounds of the gencral formulac (56) and (57) used as starting materials in
.» 0}, 28’ Lhe prescut invention can b° produced, if W is halogen, according to processes which
o d O 40 are described in German Offcrﬂenmm chrift No. 1793 287.5, in (xcrrnan Patent No. 40
"i((é:: . 1,259,871, in USA DPatents Nos. 3,275,618 and 3,337,621, and in British Patent
Specification No. 1,226,450.
saterial : DR Furlhermorc compounds of the general formulae (58) and (57) have been prepared,
armula 25 if W is halogen, from the Lor.emondmg amides after mcmlhsauon with methyl-lithium
sus and ; 45 and subsequent reaction with phosgene. Such preparations are described in more detail 45
roform, : in the Examples.
ddition ' - The production of the compounds of the general formula (58), to be used as the
iraducts starting material —- where W is halog,n -— is illustrated in hxampl;a N0, 86B and
he base 30 . 89B/C. It can also be carried out in the same manner as descrited in the Examples.
riethvl- ; 20 The chemotherapeutic activity of the new penicillins was tested in vivo and in vitro. 50
drance, ... Table I which follows gives the in vitro inhibition values (MTC) in units/ml of nutrient
ited. ! medium. The dererminaticn was carried out in a liquid medinm in the test tube series
adicated dilution test, the .-ading being taken after 24 hours’ incubauon at 37°C. The MIC
re signi- 35 55 is indicarzd by th~ iest tube in the dilution series which is free of turbidity. A complete
ance the - . medium of the following composition was used as the growth medium: 55
lowered ' .
icld can i Lab Lemco (OXOID) i0g
orc pre- : Peptone (DIFCO) 0g
40 S NaCl 3g
It can ) D(+) Dextrose (MERCK) 10 g
facilitate . 60 Buffer pH 7.4 1000 ml : 60
increase :
\ can be {The words OXOID, DIFCO and MERCK are Registerad Ticde Marks).
n of the 45 The number given to each pcmcmm in Tabie 1 and subsctuently corresponds to
cture can ; that of the Example of this specification in which its preduction is iilustrated.
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ph}spLat e 55 The Eatani ngbenzt'| nenriillin ysed in the
gxarpl es cont ai ned} about 14% prowgdier, [bdt anfydrdus ©  °©
Ci - ani nobenzyl penigillin [ conp aﬁ( e ¢S Pat gnt (N&y  Jocl44e449d, can be at her

. BOR- 1 . used equglly wel I | ingjagents, 3
Unl esjs expressly spiiteda 62 her vj Ne-83 anp| ci#l | i;n70 d 3ot eS) t he

: €gam hobenzyl penicjlliii 60g g,e”nbah.‘.nav ng tifl e0 - = Rco.fliguration

—in-the side chin. }oduced by [ gn * The 1B- | act am{ cont ent
was determ ned iodpx.:etricallyimpidn pepi @il lli ns descri bed 60"
prefefred herg showed an If, zOpecuuum correspongling to
their|structure. phrenteral Cepholothin | B The NMR spectraiwcre
recorfed in CDOD splution; the|gi.gpals | ndi caygd i@y the orintra; 4
Exanples agree with the particiular strugture] the position of th¢ signals
i's qupted in | uentsPsare. aer. HNo:6-86 D vallgles. 2065 20 20 n
cal cufating tne ana‘I”i}’f"I cal datja, the wajfer conternt is taken int ) account .

63 ] 20_ Carbenicillin D 80 b 300, 965 i
20 Jhé= figures quofed under effectiveneps against ccrtai.: bactefia
(un'r‘t g/m) are Amgigilliy n itn¥ bi tory concentraf ions in
thegtést tube serifs dil"'ion t(ecs‘f\a’loﬂ'?{ 2 D24 hgurs' incubation. [n the data
on '“‘Effectlveness n ani mal exjpéri men "“A} denotes that the par- 5
ticdlar peni ci | |i n| P&demre cfflea rlve t han agpicillin, when used

: btutjaneousl y on pHeed 4 Negdf nst | PEot ¢d® vul garis 1017, aphd "B"
denetes that it is| nore cffectl .' ngt gKi ¢b-, et ho.

__Si d aerobacter 63 than is an%ﬁ??iﬁﬁ]l arl;d gar benl cillin.

25 2 1; th ExanpPsedsgnon.

“Cal ¢ Jodi um D a- (B¥btovl - 3-[MME? - ur i o) 4 B¥r t cyl penicil lin:

gFoup 10 - D- a- Ami nobonz()gh)qgmﬁgi | en Iaﬂ;pi cillin) (15 parts lev
wei ght) was suspenh?ed in 10 NAI M 80% 0 stfength

0agucgous t et r ahvdr of Reeudgven.( 150 jparts_ by polunge) and sufficient tfiothyl-

®10 amipe (approx. [P EHrts by Nor8he) a8 add®d dropwise at 2.00C, whil st

oShi ring, 't hat CarkeniEliihet & clegr solution was jugt produced

Tafid7t he pl1J val ue was between {7.5 and 8| 2 (glass
Ef fec El ectrode) TPyexdgrionct ur e vi@s né)w cpoledito OC and a sol utiop of
N-benzpyl - N- net hyl (%" Fal 0:—8 HE i@ 15 car banfric acid
chl ogrea He (6 5 partls by wei ght)| a:-rembginl Ut & t €toat cydrofuranle (2p parts by

/15 \FgJE ime) was addicd dropwi se |over the pours¢ of 30 m nutes, whi|st cooling
Wit Fé€ ¢e, “the pH vid{ldeliped ng Kfr—B2t wepnA7. 5 ¥nd 8.0 through si ful t aneous
__addi ‘PEn of triethyT- IS amne. rthe mxture was stirred for

30 ninut es at OCC and subsequently further stirred

(_at roomit enper at
.necessary‘for mai n

ure until

addition of triethvlam ne was no | onger

bosch 20 taining the pH

val ue of 7 5. Water (150 parts by volune) was now added and the pH

20

sulphuricF

‘faci d,

- 20 Cal CuI

of EXI

val ue was adjusted to 6.5 with a little dilute
after which the tetrahydro-
was Iargelv removed in a rotary evaporator at

fl-Lac furer.w
roomtenperature. The aqueous

So. L| t| on whi-ch remai ned was extract ed once by shakl ng Wlth"'

T T o -~ .

. gt
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e e




val ue of 1-2. The organi c phase was separated off, tw ce washed with water
(60 parts by volunt at a itne) andl dried at 0-C over MgSO for about one

hour, and-—after 25— F-ffecrm—fritcring, the sol nuton

of the penicillin was treated wi.th about 50 parts by volune of a

: Ef kecti ML ol ar sol ution of 'sodo: um 2-ethlvl hexanoate in |ther containing
¢+ met hanol . Th Effeci; 30 m xture-was left to
3§ stand at OC for sone hours, the solvent was subsequently decanted, 0
{and the residue was tfilturated. with ether and filtered off. After dryL_%g___

{ ever PO; in q vacuunm desiccatoii,30L%& sodi unmm.salt of the nenicldlin was
1 obtained 1n the formof a non-cr-stallTine solid.

1 30 Ti Yield: 14.7 pé?’&tgmwm%ﬁ‘%ﬁ 2839 .

cdliia 35 C -lactanon content

' 35 arp Cal CLBaaExﬁdStrﬁs55.I4qunf ' ﬁosc’i)\l ek 320dS Srd 5th day

' ol d Found: €56 2470 -7F—1S-5-9

-L7 NMR signalls at r = 2.4 ¢t '“‘Jm 4.2 (| 8, 4.4 (2 H), 57[(1 H),

35 Cal cul i &sefls 6P | ans 8 5 Ppme( 6] ido) o _
}- Ho)r.d: 40 Effectldeness a-ajnst {. coli 14: 1.56 uni s/ nm (6.25
unitsS/nQ)- Carbcnicilﬁn B40| Effr ecai veness agai ngt Prtne its
. 3400: 12.5 unit 0 unjit s/ F.fectj,z- ecnss a-ainsr Pge a/wnczczas
1 aeru0. Bon-i: 13&3 'elaé3t55| il 1\5 "gg uni tsfrrP 5d0 Effc:iv.
! The figures given in br acketcarbgmumm f: € can\oparl so!l, the parfict!lmar
“effectiveness tHrff=c of—rte-corresSr-.r]'nnio

penicillin which G36kin MUILAS) .3 {xra%ogufa%ﬁﬂelr&@acmthe side " 45

:Effec iy .chaji t'. i-r.-ent
. inventfon; to- npct Doddl +e175,000 urns/xe, 30 and SEfndaieBaiteamifstidde Acnt  Appl i cawi on

’t;lgnzglg:)géggg)~~~l Ci h& #"A‘Sb 000 “““S/L‘g*go ““d?@%“‘geéﬁpeﬂ léir‘]"g‘!ss%:ln?g)nal ~
‘igegbnteﬂTSZ Aand DmcD-lﬁommLmT/@,GS,h4xnd6bmngﬂhrn&amn
- e y
0 Dose E == 50,000 uerRS/Lg, 30 mingte 2 oLand.ﬁ..ur fi ~~~~ ~

e ~ ~ cd ' 1" hi s "BIRHIEIFYR was prepared in the manner

ULscribedl tn E xamplkerl fs000midheRmnlisdbetveibght, 4akdsnpiciilin and 7.0
parts by wei:ti of N-benzuyl-N - etrhymeffrcb'atﬁ*izmaci d

Found chl ori de. e, 9%

55 13- Tactval  conPaiRC 9&’50&‘1“&1?2%1% m %;i “dﬁr T No6 S5.6-
Foundl C53.0 Il ' 0 N9.9 S5

| xtect'v. 6 NNVRDsicGhal 200400 vnit9%g, 50m)uutes Pifige b8 AH)d 6 4. (i3 H), 5.8 1 .
- 6C 62 (ooriflicr infyctiph( 6 |-1) ao ‘3.8 ppm (3 11).

6C iffectiieness a: ainst ' .0ol7i 14: 6.25 ulnits /mi EffectivlLness
ag'r'insrt 7' cwdo,, zo;, as Acrugt. Branps 325 units-1/ rl. ; -
Ef f ecti veness . | - experinments: A nnd P,
i O jil) are Serum leve r subcutancous (“‘s.c.”’) administratica to
white rmu,, in uris/¥atof scrum, measurcd from the micr é)olo ical ,
1301. 961 activity against Proteus vulgaris ini7 (ampicillin-iesis ours' E Qlxanple 3

Sodi um D-I-(3-cthoxycar bCol yg- 3-. nct h3 IurC| do)-benz yl 7ea din: hm ce
par-;-1f 18 par‘t‘s*“b’v‘rvm gt oL an TR~ Wt 6.6 p rts by

wei ght of N- .Kletib- ' ween i%{‘ﬂ’q‘ KYEHT bcﬁ’ﬁuﬁﬁf‘b%ﬁ hh{ ar ba- m-i ¢

acid chloridc ilwetibGn | amagerldescri be E-xam =@.=.-.p 1, the

penicillin was Jobbat+n¢d (5.o) théaf.) hios. m Gfmiig >2Namsdl Iu,n.mq W%nyl el d.
5 16-Lactam content 9495 Feotated CA9 3~ 5 S BV Y B A CRC
Found: C|48.'9 ﬁgr,f N 10. 8] B8 i d td iln®® ¥ | g NTMR
signals at -r 3 2.6(1 .4 (114., 4.5 (2 14), 5.8{(3 I-1), riel. hyl
10 8 | ”" 000 6“(8111?(18 H1), 8; 80 (s (& and 38. 7 ppm(3 111, T
‘g, noat Ef vieness agai nsttE. colji 14: 8. 12 wit::sJ/hrl.
.2, 7t, (gl asr 8 “?Eﬁ'ib Bf fecti ytg%élg“s pgai nst sez i

L f.fe

|(0Q, . ;i ac:'!g.
Bonn: 12.5 uni tlsim—tmtayl-l ctitveness! i n ani nal

experinmenlts i and 3.




| arts by 5 5, -t

ice, thle uiccthyl- 1 SodiumD)-..(3-hexah\d I c
"oyl - __lxew_w_ur_u_do)_bmz_yl penkiiiin. 15 stirredh
On reacting- 15 parts b'y t, ..amp C|II|n witir 6.7 paiis 1:. weighlt
of N r stirre | exahydrobenZ~I ~Nif-lethica.ii ,arsic *;d chlori dck in
accoriance WA'; iteCins'cuctiC sr ain- r the p'l 20 of
Exanple 1, thei’%sodiumsalt _of thAc ;seiMel9%in was obtiined in_60, _id¥ld.
ra)vd -%; fi-Lactam content: 89/ 0 oa,.eolus ' 20
Cateul ated: C53.5 H6.0 N 10.0 S5.8
20 covered : : Found: .Cb51.9 II. 6.2 .N 9.6 S5.8
Cover ewh : NM signals at 7 -- 2.6 (51), 4.5 (1 1-, 4.55 (2
1), 5.8 (L H), 6.7 (3 H,7.3 (1r), 8. 0 (10 -a .:h a pH 2t
8.5 ppm(6.11). "5 0 parts . e
25 {p. n(61) ’?-e after 25 . F.:Effectiveness agai nst Proteus
34(;10: 6.25:units/n2 ne of a — Ef fccti ve- ness agai nst
Psdcudoi onas Arrug. Bonn: 12 l | l,rh « *St The
Ef flecti veness in ani mal -experf nefts:;| A anfl B3 ' egcanted, 30
Exanple 5 rer PQO. gixy = Y. Bodium D
.- (13-cinan-ol --3-i et ~l vi ugdc, | ) } Bea4yl"penicillin: oxriii of a’
33 ' The sodi 1 gi§ sl [of the peniciTTip wag: PEepared fronr. 15
parfts by wei ght of ainpi 1:§ 308 ckllLiingand] 7. 4_par}ls byw’wel ght of
N-ci nnamov. i -1 N-ne- t hl 11 Bdar jgg] £ [q acidchlér re, as;i-‘ﬁ__fg S5Exanpl e 1.
Yield: 720/ % fi-Lactam cogt;en 4 @@%.35. Cal cu) at ed::= @ 55 9 H5 1 N
9.6 S5.5 ! w8 (2] ] g . 35 Foui | d:
C54.8 Il 56 NO.4 5534 NMR g$idnal’'s ft . 2. D- 3. &% 2 . Hl) 4.4 (1 H,
4.5 (1 hl', 40 §¢ |8|4) | & -5 8%1 [}), 8628 (3-11), 8.4 (3
1-1) and 8. 5 ppm (3 I1). 4 ¢ | Efiflecti venessc aapi nstg & coli. 14: <0.78
units/m. | o118 » o 40ERE Bect i veness agai nst
Protcus 1017: 1.56 uni ts/ @Lo. crlivedess "“'f; Ef f ec- i veness
agai nst Pseudo nonas Acr ugy Bogh: |6.125 un{ts/ . fhe &g 'S,
Effectiveness in animal efperfgeht8:) A anfl BE= A --
- e N.hsr- vi ..ceidz)s % [5|Z]|x| » & g4
F . Exanple 6 45 w23 5| Sodijum e g&°¢ o

- (3-, 3-chl or opropi ongl 53 nfed ny U"ciﬁu)ELJc“.:Gﬁ -1i & Ein:
45 19. 7 partis by wei ghtl"‘of"°a 3Ll lLijnzwere reacted vitht .0 parts by weight
of N-fl- chl:oropropionyl - i_@k-@ﬁﬂarbam i c &acid| chl (Zr-?éjée n accor dance
with Exanple 1. Yield: 80%aB-L§absgaﬁ1 cghtept: & 4%vm EZE acid '50
Cal culated: C 47.8 T1 4.88a 6y N 10.6 S[6.1 a8
50 iamc aeld 5::; Fpuind: c48. 411 5*:'&@ 6.0 N 10 5 S 6 5
NVR signals at r = 2.6 (588) .| 4/ 4|6ll1k ), (4.55(2 1), 5@,3 1H, ;.
6.2 (2 H, 6.8 (3H), 6.9‘3@2H)'”ah§ 8.5 - N '~~~[§‘F§H(6 11) . 5_5
Ef fectiveness against F' . géoll B31«a3. 12 upit sk 52,'5;3 '
55 Effectlveness agai nst Brfotleu Q17 25 units/nm} 60" 5.2 Effectlveness
i n—ani mal experinents: A §id B. Exanpl e 7| Sodium SEEG .
D-cri3-(1,2,5,6)- tetrahvdrgtﬁbenzovl-E-nﬁtgwl urdi dop- ' QESE -
benzyl peni cil:lin: g8 2 2] Bydl I—“«%‘E@C This | pen| cilkin
Was prepar ed in the nannez,,gdescri bed sifh, Exagmpke; 1 frong §1b..8
] 8 g§828 | §5.28& “"5“

: : %88, 888484 :
- 3 Em‘gg Emig‘ggg “ oz
| ENEIEN LR
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1, 301, 961

22

22 23 parts by wei ght of anmpicillin and 7.0 parts by wei ght of
N-1,4,5, 6-tetrahydraobenzoyl - e ee————BY—et-hyl carbamic acid
chlori de.

d§5| Yield: 55%

35% (according to the IR spectrum

t 8- Lact am cont ent :
%ol Cal cul at;gd: € 55.2 H 5.6 N 10.3 S £19¢ 18 19 -
— - Feuntt—————-C— N-1-5-2-5 5o
N NNR signals at 7r =2.3-2.8 (5 H) 4TRBHEG (5H, 5.8 (16.7 (3 H, 7.1
(f 11) and 7.6-8.8 ppm (12 H). -
E fe Effectiveness agdinst E. cofli IA E-ec 10
Ef fectiveness against [Proteus 1017%: éﬁ}“ﬁ“ﬂml;§gn>d§ow,}§fevgﬁfifffg 5
16) 10 Effectiveness agmnﬁmﬁnﬁseucormnos AE’fall,gnmE[Zk@n 12.5 upits/nr'.
ife Ef f ecti veness i n fanrratl—expertrrents—A—andB—Examte—8A Sodi um
Diat-(3-acetyl -3 -nethvl urcPdo)-benzv ocni cH’f‘qo?] 15 Thi s
p;anl cillin was prepardd in ghe mailnecr descripggt in Exanple L, from 20
15 15 ut A part{s by wei ght of anpicillin and 6.0 parté by wei ght of
N; acet yl - N- nct hyl - car Bami ¢ 28 ~3000.  rj be acid phloride.
Yiek Yield: 100% ~1200
G La 8-Lactam content: 86% . . _ 15
Cal ct 20 Cal cul gt ed: 3€49. 2 115.1 N11.5 H06. 5 -
20 20 Foun Fltynd: ,, C 49.2 -117.0) 10.4 S 6.5 :
NM NMRLl signals at - =21 (5 141), 4.45 (1101), 4.55 (2 }-1), 5.8 (1
11", 6.75 (3-1), 7.7 (|Zabddicand 8.5 "ppr (6 Vzho ' 20
EffeC 25 Ef fectijveness agaifst E. coli 14: 3.1-2 unitsfm. :
Dicyclosacillin 5 Effc- ¥ fectiveness pechiist Pse.

d0| noras A crg. Bonn: 6.25 units/m . EITEctiVENcss €eg-ai nst

10: 50 units/m.

16.7 3T
(3-actl-3-nethy Iqmdealbmmld@wz

rrerhv 11, p?ocas Jigrfﬁ?.o%‘a '3 ‘g
“(3-acetyl 3 W;%f Mruﬁﬁhd‘ﬁ)mmnwe
a

fol i owhi nr
or carrier as hereinafier J*—BLé:C

diffraction

parts by weP" riny) BErSTRIBEIIR
“al cu Vol UNME) aferbinhbomdt Tl At e baniatLon 1

appr 0X chmmﬁﬁ

15 t 0 20water and low-molecular weight organic solve

en@qs jcktion nj a single dose.

ICt ure.

Esich

acid e hyl
3! 35 P MERR AR F “Oﬂ“*“’”%ﬁ? “sEthtico i’ﬁ’éf’f”
tNeetralre, xry Le fiih: ABEaveRars b wﬁl& Aol € dJm%

reco-ni snblc :

At
Disotdhd! e

SaqSdobtC foludibdsNsykpe 2R koeioh 638, Examples of Sult*b]‘ solid dleuts Edbcgpr cto

| ebsiella K

Eff1e CohpRRES Sholv)) 1R th @kni@NREbARIA By R BREksBof meanpl e 8B
Cr ystialehionenrs dd!r]‘vu,n,mﬁ)- ®- the commercially avzilable products dicycloxacillin

rovides an antibiotic' pharmaceutical com- 5

tdxi:n ion
Ve %g{redknt at least onc of the new peaicilling of the
Rl feh-kdxfd,sale thereof, produced by the procesél €l d:

feh-lipvesih, i - ;azn\za:mruph@hus acpmaduetcwa:& sbigl @ iguish dibgntan X-r av
| f thls st ui bst anee (3. 3

ot r Cepis ihle diluent or
\%ﬁ@\.h nli 1;3}17\ ;?i hh thcsy: mﬁ ingredient or
ki LG RLRGESS, 4
b used in cifhitdl S hesigcet i C

est ereX(eﬁomplafr p-ssciye ”i/ahdrlpmr@eqcuucglnswc ps brscm;@émnb suchddels orand t he

tat

separ at e out af tQéF leth ategtahizealiviss vjdfitscleswt el sgeBos: “aM: ”d@@ igatidyy Plesent

ARt er some Hhour < LY SERLS S LATEr Y SRR S IT B ack
P y t:m '46.11'1 0 lelct Ot Ouef- v in a45

et! hyl estr and sSr seg~ ! powders, either frec-flowin

chai ni beKr wher ei n d-spicgave) fhe

D perorally.

4( 40 Vs8: 7 3. (L.rpt&r rso byt thetrgdagi fvention may b dnein’ss
Eteeri i. i%cetapy ®efiantt Pmﬁ“ﬂ@hwaﬁﬂwgp porepl 1Pt V@R A Barslo z
) pose nua) r_orai r(f[ s{ration hl‘\ﬁ ms M darriers ussc ‘ cra
(Cor r eCt ed dCO "'I]’n; T"h m C T e u T or 1 \L. ients for n l“ 2 L at
- (51 H) 4. Efk 1€1ﬂ>!ca| J)”]suclﬁdlﬁfg(ts? 'ujﬂ:)d,rrleﬁ?s Bee ( o‘llE\)c i, Z\c(p'Ban|an(7 wbritadtsl P nd
S. 5 ppmm | 45 such as glucose, lactose and sucrose, corn an. wodate starch, sodium carbo_\.um,thg_l L
Cat cuf Pt e (1 izl O Wl APk T e e e o ogic
f < F) £y it Vufeilc o ‘o
15 0rt C 50.1 ' ldym pol\ e, g@? G¥azs, ?*»nu?cwﬂ xatl—, dxcalcx 1%&0/&}]_& 5.3 N5
10.8 S 7.0 and certain types of alumina.
Yield 50 The IIhR r‘épemeuuaﬂiW'lthnsmWthhwsmam@ aigr yeste@mt dthen@onyCNi CI I1in
salt are d@épi tg:écda Ty 9@ é?h erspicly g @yes, swifactants, perfumes, flavouring agents,
0 Cal | a ,prcat.l vatives an
- eu v As stared above, the pcmullm and pharcaceuticaily . ceptable salts produced by 69
the process nF the invention may be admin®si od parente.ally. A group of preferred
pharmaceuric.! ;on“po\m oas of the inv ention are therefore those 'vc’autcd for parenteral
40 adminisiration, Sock adniioisration may oc Jatramuscolar, subcutzneous, or intra- 4
venous, if qppm;*a ¢ by means of a continuous drip infusion. The dilucnts and 65
5

@ﬁamw’anbymm w«e‘uxuam}l ﬁtgn,)aibl’e salts B

3J 3
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It is hov't:ecr also possible to suspend tl..- iclopl5cus penicillin salt

IP acgtic acid - Found: ethyl ester ai!dL thien to add about'20,’
of e. anol whiist stirring. In that case, alses—aNa4t—s clear solution is
F{‘?ucsd Lron1|vh|67h the cr. 4-1lioe pc :,eillin salt separates otut. 55
exangleugtlﬁgggF;e a':o p355|ble to usc oth 2r -1vJdrt mixtures, for |

] loxnen. If the anmori',nLls salt is dlssolv
acet ong, or wgy m (approx 507'C3 I sc- J;wtwﬁanol and left_to sta ni ﬁg

salt-again separates-out—ima T- 'sr‘a 1
' 'h’)s( Jm §ﬂ s arpive otredient for paren-

o ictiv. Effeetixer grp U elyr - disy
3 :ricthyi ~UI’ e| d)lje nﬁb umsuaudx x\m% u.;m)m &l rE131\QVQ|=9|’tGGXVi M_ylpc&uzrbconyl m

leicillrl ifuents”such as water and waur -miscible organic soiveats, in ;‘:u.m'ar sesamp) @i u
Obl t ai ne& f ; Elm 5 gx;g.md'mt oil, abu,ucous fvrop\lr 1c olyeol, and \'y\—c‘li 011\}6@911“ af L \}fégugj
Ip xlmqlltlsl Py ftions e Ve il 2saron i qmo o..s
23 of the acuve mn?lucrr \:lg.fhe nx(?\f hca gul}%rﬁggﬂin fi}j_ 1@" (an ar'lgcs.pmblc 22
23 zolyi -i r- buffer and are prcfer‘.b]\ pyregens 1r a
Ui Vi car oar | The present. inv Lmta)?( hlh& ﬁﬁbl&\h\lwvaﬂmsIxmxljmgambde}nm 11
Yi el a(r) NC NC; Lher@MMif ddiifkedt Jfbl'r@rlsu.g n-dnl @Gre @gs(bquf e a“ ?Qcalﬁ i ofl
| e d 49 /Q 103 | - b@ert\_af[),muwml IDWU -aL(gﬂPr a 1t(€:tﬂ \,élﬂ, e)d o ,,q; % i ?1 the ﬁgl 10
S.! 5. 5 darigvention, githglalepe P ‘1*615\1 g "u {arniice cept NBlid. 9 S
5 Nhii R si gna| S hqﬁd dilyier 1( Eﬁ'fl 4 "9&. tl“ id m <5v cier 1S pJClch.Dl" as dc*m od
1), 6.8r Ti) q? bu cs L? 15 or aTlo** ansolx,Lm / 11), 5.2 (1 ) 5.8 (1
Ef a-n el “hddicambaf-f. edtsheness: nQe HF%@t‘“E’““&BI* “:!ﬁ" 1: Js.6
ecti Venessgs agalcm‘»ﬁ nP.’In@h 631§I$L.=Gﬂ(r| 111 u@ Ty of I("[q%:'z’l‘rﬁ’o‘ mTBf J.C'l ntaining q[%ff dosa 5-
., gai nst Pseudo r or a multipfe or sub h B ‘n ) N' o:i glthcj‘ Ty Ix rediont(s); Tor %w@*t I veness
exper i rne: nth\fo na % “. W 5 01 2 1T il B o (‘E J%@hwemﬁs& “jurit ani mal
3-11thll ei OO) t | | m Géulfl c'mﬁl)' 01 ; 0 eum x(ms) © (3 3 afNiinis srivfd b]‘C'Ilh,|O{:C|L$(V1y‘.|hd

Tmos., pCii &hbdipit A haik, v algrd, dvhaeqy?-ir & S
pal‘ ts Lw V\@ gh dapcndmg’rfm @hdl}hcr Nhuamcﬁ“‘?l‘Stpﬁ t(\rﬁ(‘sn((fl,lmoﬁrﬁLc?gr.?\Cc or, uI‘ j\_%‘ 3-9 2 20
by v.eight o thce, lncc urﬂcs, or four tinics a day.

manocr dcs- rtions constittting the medicament AGhsHoeClidiOFdrm| cah\ the

3 clope. The active ingredient @ﬁlhba ihifad Jndadapkiged] inYi el
79% 13. Lact am Coiﬁ i E éf@ré}'ﬂ &quaJde\dlr“ Colabu@euitafly Be@ule BEhdzor] -I_oim 5 gp
L&@mc Foun diluentl 158ar ;

Ah R "H (15!7\&{ MOQ_(O S?PhS‘)OG!(_\zc con for ox n’vw‘ e ke in monolhiimc
Si gna s atcohcren2fo@m, <5(h e zepsien pi posiipris dracees; in wrapped or
( ﬂl 3 }7&.12}*1{'3 -.,(‘]’I I,unzL' y Z‘étl‘l: 5(‘)1 L J \.-11 ‘9 (4

M, 5.2 (2'1), 5(81*%1“11?“ RN, '

5 3 ders,” ¢as 5 bis, ) 18; Zr RSl ,6 kit fr) forin cffecsterAX;e

aga‘f 5t $Pséuaoméu ﬁ%&; ﬁfble 1c1tlﬁl luﬂ'or):dsudﬂ as aﬁf'?a}u‘ce of m“mzc:, isotonic, sterile, ness
(ST 30 hVﬁﬁd&Q&L&om Rolaian ;e &l anex gr wal-i e

S@@hu@utnm D a- ( 3- - y- t/ partiduizdy gbu"{n\ypt pmgbﬁxegetf 1@@?@? (’? g‘ngm forin AE?loXo%gpr le 11

This penicillin th;g_skhpmvaqn & IR o e wv P ofo! nﬂ%.\’ DR Gtivel i N:

r'éaot $™ng 18° 7 partggrﬁym wh.lﬁr?hri.av rﬁgnp?%glxlml %tu Q‘%zﬁftg‘bo phrFi‘lEMaWh)ICtpfib@ 1, on
Jie WI | alt

NI ?4 f1 uor ofut zt ~lu ,brj’ss&%da&w it is profedrdalyth @fambamikc" O] ‘1 ‘68? gle vae’rl“‘%l | o5

\\:1
Qm,] E},@nl cillin, {1) or their salts perorafyv elfre{crrﬁgon Hin?cms L% umt 10—m according to the
;8

. bzdii@aet am cont ent mgq_l I refqie those adantgd of oral adi .10—1 81 n as tablets, pills
N‘Fa@a 9 S 5.1 15 t'd ?ﬁ:pgpsu md cachets, as v 11 as wrz‘oru Cdé cadof gdining 1 adiviH 4. 5

iluents ; dient in pow deu.d form with a pdvd tiaddiluent or wEi el fcﬁ s@pdabiah i) whjeQ |

5! g\ame and thg bcf & being taken. NAI R si 1gnal s at r := ge 6 %0
' ljﬂs 4d55 (2 11), 5. 8A¢ S_tatbﬂ_)lbmc 1t is also prefesred to adminiver t mw | n1c1 migxd tné}r
t[ﬁl g 1o 1 By &htion

. Geif)+alc, 8 (4 11) anaaltgp'gu My T medic R‘égm dosage unit fornt ?..;o

o ¥fection, such as ampoulss containing a

therefor tho d for’
E;:?\g%t‘;%‘ve neés agal Qﬂ%& : kit ; xijzpstciﬂ:é &b {aBdenhjcciabirt aquelfiyt @fution of the new
veness gagai L‘l&ﬁ'c RE;@&L&MSHJLG Iy bd Bulferedimith s phar u.m.awaallﬁ @fcgryable buffer and 45

Ei RQGM|veness f
fs agaengtciPbtonbtaSst 1 1 ug. | BoRDirmididrador 3l 8 htW penicillns

The preferred rate o parenteral &

s thercfore 2’) and non-toxic salts of the invention is 25, ()00 to 1,600,000 units 1 kg body weight/day.
pre {cgam) This can be given ac a single ddll) dose or divided, purticularly in the case of dosage
nistrativn. 50 rates within the upper part of this range, into several doses taken ot intervals. . .. . 50

The preferrcd unit dose for administration of the medicaments of the invention is

lubricants
therefore 25,000 to 1,000,000 units/kg of bedy weight of active ingredient, which will

OXyIL: etnyl

.m q]_on‘uc A normally be admxm stered once daily.
lau. \1 cui- . The Examplcs which follow illustraze the invention mthout restrxctmv it.
phusplate - 55 The e-aminobenzyinericillin used in the Examples contained about 14“/o of water, £2
but anhydrous u—ammobenlepcmcﬂlm [compare US Patent No. 3, 144 445] can be
sther non- : used equally well.
e g 3 Unless expressly stated otherwise, “ampicillin” denotes the a-ammobcnzylpcmmllm
ing agents, _ pressly ) p
. having the D{(-)— = R-couiiguration in the side chain.
-oduced by 60 The B-lactani content was determined iodonctrically. All penicillins described 60
* preferred here showed an IR spectrum corresponding to their structure. :
oarentcral The NMR spectra were recorded in CD,OD solution; the signals indicated in the
, or intra- 4 Examples agree with the pamcular structure; the position of the signals is quotcd 1'1

juents and f-valucs ;
. 65 In calculating te analyt tical data, the water content is taken into account. 65



4i 40 Ef fecti veness agai nst Kl ebsieclea 63: 12.5 units/ral.

40 Effectiveness in aninmal experinents: A and B. Exanple 12
SQdLuDlIlitijb_4J;JHGJJL41JHELh¥LL__bcnZOV_L3n—nLeLbyL—ULe+dQ%— 45

benzylpen|C|II|n - This penicillin

was obtai.ned in the manncr described in Exanple 1, on reacting 45

15 parts by Nveight of ampicillin with 8.5 parts by wei ght of

hﬂ n- ni t r o- gomet hvl ben- zoyl - N—nethylhmnpbtxfnic aci d chloride. Yieun: 64%

;n Fi gur es bl:5 L cramcontre 8% 50 . carcutrate :? Ta4.7 N
1§1 3 S5 2 ngures qu0’= un :r effectiveness against certan. oacteria umrs/m) éxp acrtc 21
mxrlmum lbll ; concentrations in the test_wybe serjcs dil'ign test, aflcr 24 h

NMR signals at .= In gie(datal-d)'n “Eﬂ;cﬁveﬁnsém(ihmlrd) pxplriren 8”8 A( Gic:lrdic;, dﬁuthe paz4 4 (1 H) ,
4: 5 (2 1-1 )) 5. 8“'@?1' gnl_'pyﬂlmes gw(c3:ﬁ“p:|)' ve then apitieiitip| when used- <Hcutancously on mitet vng

agai tepsv d “ » denotes that it is more cifective edl
74‘ 4 (3 F) and 8. ﬂcll:ﬁdéro 56 ﬁ n1 an@%h 9 qrbcmc Hin Eaflﬁ"t]} gﬁeness 5 1,
a ai nst, Pseudonoonas ac rug E xﬁ.ﬁl é t / 3-
55. Effectlveness agai nst KIebS|eIIa GﬁmnﬂQ15 units/ml .. Effectlveness in Ca
a‘m al experi rrents: A SedemmD-ccbampive-pghyl-ureido)- bwylpcmcmm P
-~ 1/) e1 1pici 1 pan el t 5 e 10 v.
SOdI um D3y (%O lD@rcngth aqu u‘i?u?n“g;\]grlxg I?IFJIS éllts fn]i\ilj dw 1fﬁn}%’c{‘qg . d 1210
par tts 0 amine (approx. 7. 5 L\us \»@E %P&f 1 £:QHrin a@ r t s by Eii
wei ght of anpi cial didaf sohitidn ¥ stﬁﬁddh&d and 6@ pIJ 'aﬁﬁ wAd berweca 7.5 and 8.2 (glass Eff
]_1 301, 961 - electrode). The mmture was now cooled to 0°C and a solvtionX4 N-benzoyl-N-methyl- -- Eff
wei ght of REst c4PPHYF APd PF&EQ&HF‘H) ’éggiﬂ “EPHFtEi’i"ildd%f“‘"r’“?? Eherighner 13
deSCI’ i bed | n EX "1 (] S a p\\ Urse nuﬂhthqﬁ{\igll ST g;q/ Wit ce,
I 1e mw Wd ous Bon of trxethyl- 15
5i parts 5 amine. lthﬁi IGM v&t &dned G- B0 nﬁnuﬂel& -DCNRI Chbsoductnly further stirred
5 - chl @ roofigempgrature until @ldﬁﬂgn of t_‘t@@ylmnw'wg r@4ongcr necessary for mam- h‘c}}:E
|taining th pH vplug of¢ 3. fyater {158 voluppezws gqded ppdgh of
Y!\;"l d N¥R4§Q 2na xgﬁd‘a f ggi t.is &i h‘a 13% ch_ sul utic ?éu\:’? cr .v thc?étr%é H) 0.8 8-L
( H, ( H)iu 1y Ql ‘( ary Yvaporator at room tempcrumrc The aque ous 20 Cal
Cal cE 10 1@1&[1’115& &14\ vas cxtracted once by shaking with cther, subsequently covered Fou
S0l W@ a 1 1 m'm..u. of uh\rl acetate an@adictufPo p'ms by velume) and treated with E NM
D— a-(3--y- 2%ichr eﬂi TIPSL |'1c¢lh]wb.rsbt1trq1rw apd GpoH r}{h ice, to cstablish a pH $o
val J quic: 1as a wi T parts .
benzyl peni cil Ii Jn§ . tn%i’l,L S B F e R TYE B ght o e
am picillin and ﬁi@v tnaagcms on of the penicillin was troatdal vk le,mq %0 gmlbghfbluﬁ of a Efle
Ny- trlchlorobuﬂynwmrkwﬁof+@h®me@RU“MWAwambananfuemmdg okthapl déein t he Effe
manner deséy i bednljl.WL. ERSIERS fuetapd at 0°C for some hours, the solveat was subscquently decanted, 30
15 15 Yi el (3[ Sﬁojem ue \v"< m murated with cther and filtered off. Afcer dr},ng cver PO,
12 Im_dcsiceator, the sodium salt of the penicillin was obtained in the form of a
15 *B- Lact am combeatsalid %lid. 30 .
N r epl Calcul at"e"dh B 754y Hcﬁhﬂsﬂ) 21.5 N8.5 S 4.8 g‘fg”
S-Teae contgnt — 3 LAl
ami  Foufd: Ie%ﬁflt‘%%(f%gt gl (EI fi@y QS%B 5S 4.7 NNRsignals at r =35 Yiek
2.3-2.8 (5 H1), G s3anp g Ay 338 (1 . 515
290 a- alr iﬁixymmhat~—44(on\42(1HL44(25 ZrQ\(S I-1) and 8.5 ppm (% Calc
H) . 6.8 (3 )+ nd&ﬁpmu@ZQ E ectlveness aga' nst F. cd!i roun
14: 6.25 uﬁq ts/ i m tncnccs arramsti colt 1; 1.36 unuis/ml (6. Z‘T units ’ml)" 40 ANfvig
Ll" i) niy 3] UK
a-amH Effcctiv g.$t enf s xﬁgt{;n dom ﬁ)g gﬂ 3'dﬁa}ongé g*llﬁ 181 Uﬁ s/ml"’
.a-anl Ef: cctlveness N AN Nl exrocT 1 Toent 8- 40 Effec
a-aric 25 - (a aIInq ﬁmﬁxaﬂﬂﬂpllre bfaBkets give, fer ¢omrarison, the particular effectiveness if:&‘
25 25 4) of the rozsd'éﬁn uﬂgn{f‘rv icillin wh"h‘:'i*n hsc.o w1 in the 3- position in thct;lxdc 4 ]‘:‘;;C:‘
(T Vil K v oot rf Ty p cr- =Iaec
D-ar-(J-p-!mct FﬁYLb%L%P lrc;?'u R(ﬁ‘qffﬁ’?é et ik qul,O) thé\{‘{)‘@ﬁ’) j’(CL 1‘1l Flt'xlcfdJ} ,25
a- anma ThIS penm@bhlnmmwas prchare anp|C|LI|n
and 11 parts Eflectivesess in animal cxperiments: A ar‘d B. : 4’ 1
50 L L Example - 50 f.lf!?m
Sodinmn D-u-{3-benzoy!-3-cthvh wreirto)-bonzylpenicillin E,l_C!d:
This penicitha was ps Lpdrea in the manner eseribed m Example 1, from 15 parts 59 ,‘j, .1(:
by weight of ampiciilin and 7.0 parts by weizin. of N-benzoyl-N-cthylcarbamic acid ;J""C”’
chloride. - : Tourd
55 Yield (crude preduct): 799, : - 55 MR
B-Lactam content: 91%, o : '
Caleuinted: C€53.8 HS4 NO96 856 35
Found: €530 1150 N99 §5.7 | \ Effect
NMR signals at 7= 2.5 (5 1), 2.6 (SEH), 4.5(3I), 587 H) iffecti
60 -~ 62(2H), 84(6IH)ard .8 ppm (3 H). : 66 “ifect
I*ffr'chw‘m\c against K. coli 1/1 6.25 units /il
Effectiveness HER ST Picudomonas Acrug. Bonn: 25 vaits, ral, -
Effectiveness ‘o2 o~ alexperiments: A and B, , C e 250



by wei ght of N.-p-tnetllbe-,nzoyl--\Nneivlw -carba-mic acid chloride in

thz manner a-anln describ ed in Exarrpl’> 1.
30 r.-afl2l: Yi-id: 79%
;0 30 3-T actamm contcnt 890"
30t Calculated: C35.4 Hj.2 N9.9 S5.7
sod!umFou_nd: C546 !l 6.7 ,N99858
sodi; oDl MR signals at r -- L. 3-2.9 (9 1-1), 4.35 ("1 11, 4.5 (2 H),
3b- —-—'sndW? 8(I1I) 6.85 (3 H-l),ﬂgﬁ&jm(BH) and 21
'@CHS~| r 35 _ 2 - 845 (6-H) " T
‘838"Ef f ect i veness agai nst E. co 3.12 1‘ L]HO be"?‘,m ~ilin:
[ ..L ‘b ;{]‘?é ggl\-!' M 687 A1 by weight of N-

180ni-4 Eff ectiveness ad ap ‘§T lﬁ‘,ﬁf%’}?
sadic; . n BFf ect i V%mﬂg RE ﬁl@'\ﬁnﬁimd LGS 08l | cRio:68 in 1R, HxidE: defcribes/iMExample

i, High- Ef fectivce; s§, thdbeaiBiliiBlas m@pm inmRrib:st of As HmepleEn 72% yicld. 5
SCA SOdI % 140 ’% Lac“lm content 94° 1" 7xant.' ' 6
: Ca:s Ql{ %53 acetyl- 3- hexac
ng;re' dg hcnzgmféng&h J‘J nm 440 ~..,4s<zn>,ss~am, sr,’ lapel; Us5llhn
rep frr 15 p>"6.£Q H), &5 (o feﬂrﬁc»S?pp'n (efﬂ)arrpl cilltii and 11.4 !
p‘& 3t d;; by WU Eiffgptivaéss N‘t‘na(betrth- héé(»a»de(é ic .c chlcide in the
L EREES e
M4 5 Ywi d BAgE7ess

Sky by 3- Lalft ani content: 76% E: 'unp 4
SN ot ate O A e 5 o
P Hirred wildi LvS FOaneecos - B o 1 ke Qﬂﬁm JL' oGRS gmaISméicn 2.6 (5
_J;-ln)a,in-4. 4 51 1) 4h§>‘}-§1§8’%ﬁl)¢0\ '%ham(s‘ alt iky uﬁ@lm was obtahied in 60%, vield. 6. 3(2
184 H v I & it cootem B89%,(2S 150 and 9.1 ppon (3 H).

ph: g 7 Calculated: C53.5 H60 N 10.9 LJ 55 oL %o

lla 2
nggﬁ; Dlt (3- r@ng‘y C5_1__9 W63 3070525 o i Uisgi ug- ! enzyl peni ci Hi i n: Th| s
p&nkiti I lin was eBtPEPEEE A H lé; ¥ .“jf;glor_(ge?ilolgaﬁﬁ 1 parts by weight of

55a pH  a@gdicillin with 8 Zsp ptlssbiy wei ht of Nc-9-rl erwoxl t a

PPy bam gsaci direhivbesniaghst 1’t0‘01554‘ 056a> 2
5@ [rr,] / S-Lactarn Ti‘-CESVfléist*g””’9‘12115?’""”"’1;’"ﬁ A ’f? S lfmgil/m‘"
s&dhm Cal cul at edETEV g5 " TPF N 10°3"S 11. 8
Jecpnt@ound: 30 Cel 'H6.1 N 9.9 IxahplgS6Q {\I signals i -
_.,.:lgljéf%), 0(811), 4.4 (1 |denmAD g (3+cinnangyy]-3 e \n.l,d )-l:l1 pmglx { wnp 20
' 11) . 606 (3 W’c g Of) 1 C'ﬁm) R C‘%{{‘éﬁw e AR e in ’
VEFeRSactdcnBAEITES in
exper | ITCI’lat S: rn ?é%j ")’11‘5 ﬁc}:nl f§f )m'u lk C s} ll
1, E;)lmgfsll 351 ‘i1elu 72%, 90/ 25 24
- an pl ¢ 18 escéHbedem contwt /o Sodium D-,3-. Lsji
q ] 5] I
- di net hv "i so3azoi CﬂC‘ﬁquFj g) \%2 e§§1yll urei do) - benzvl peni cillin: This
penicillin . xas . ,{(T Lqr@_g (Lg@ﬁnh@ hy4.5 peshght  of arrpl ci I lin and 8.7
5 par & by wve| t of i5-84} BD), 673 HEBH;@ }i) and :
i suxazol yl - car bonyl - N- nct hyl Scept a(?n”émg 55 40
chl oride. (S#e Fxé@ﬂ"eﬁ‘i a“?’"ﬁ{ gm Q91 nLég,f{ am conten. '8:;,' Calcul ated:
Cecliknels H 4 49 N 1gp2: Shads daild Pscudom @bidlisg. Bom: 625GBP 11 6.2 NT 11.1 S
5. te side A5 Effectiveness in animal expenments A and 10 NA| R 5| gnal s
gl\zlh“)26(5 H4)3 4.4 (1 Yt, 4.5 11)F 6(1 1P, 10 '
& (11 6 58 (3) G soditoh'D-LxBskitbropropich 'v métg&nlﬂl@) benzylpeaicillin: 45
19.7 parts by wexght of ampicillin were reacted with 7.0 parts by weight of N-53-
' chloropropionyl-N-nicthylcarbamic acid chloride in accordance with Example 1.
50; Yield: 80% .
o T B-Lactam content: “4% : ' '
n 1 Datis 5¢ Calculated: C 47.8 ¥ 4.8 C16.7 N 10.6 S 6.1 50
amic acid . Found: . C48.4 HS5. Ci60 N10.5 8§65
- 5 MRSlgnalsatf 2.6(SH), 44 (11 )45(21)58(1}1),
3 _6.2(2H), 6.8 3H),6.9 (2H) and 8.5 . :
D § pem (6 ). o 55
55 Fffcctwencss against E. coli 14: 3.12 units/ml . :
: R Effcctiveness against Proteus 1017 25 units/ml
60. Effectiveness in animal experiments: A and B.
; Example 7
- Sodium D-a-(3-(1,2,5,6)~ tf‘trah\ drobenzoyl-3 -mﬂthylureldo)-
50 bcnzylpuuculm 66

" This penicillin was prepared in the manner described in Example 1, from 15.8



S.,; 3xi) and 8.5 ppm (3 li). C 4 parts Ef f ecti veness
in animi experinents: A and B. in th9e 15

Exammpl e 19 : - -—345-15
f, in the procedurc of Exanrrpl cs i and 8, the D-a-atrnin ;czvipectlcil
Osel tdzre is replaced by O (04 nuol of: - a zrantlio p-mertlwol beazup.
ydl 1 hl, 2G a anino p ncthvisvuip:esiw ben:'vtiprenicilHn, -
20 20 in -amllo- p-ntihoxvbenzv ipvilicilin, ex-anmno ao
eh~l or’ obenézl peicl Jin, E <Xanq1 ﬁh@m -| odoilnzl . [ n'nrilli r-zz- 23
i-SnlOZ 6i—~—e~dett—t-orvob-hnv—retniet—I—n Ld : g
-araiino-2, 6-di e b)h@kg}lb@agrp‘c‘@@ﬂu Z;ppaprfsrqy weight of N- 1,4,) 6~ tetrahydrobenzoyl-N— by
25 ac-amino- 2, {Q"@’E RhPSHEN™Se| penicil ha, 25 . . - n-ammo-rn- Sruet %
1l benzl nenci i ci hBu Boramldbndd@¥ £, (according to the IR spectrum) : ' S C:
jami no- 2, 6-8li met berrkwd pESs il .61 a.narsmer - I ;5 F
{r-am no-2-chl orBousd:f | u&rigH- Jéﬁﬁzlilﬂ%ﬁlfr‘)m r} f’ﬁ) o S Ni
a- ani no- 2- t hi enviV sieads ﬁ‘r'mlztg f.) 411—3?1d7( 3¢ ' ;
ppm(lZH) . Ff
io a- eani no- a- 3- kARl dkBAsHH, ¢ zpkém 0.y mﬂé/mlgé - -the followi ng-  xj
eni ci | l'i nstoar e chtt&cmcﬁh& iinsS PAicMOBT: -3 3ubierimby| -  ret|w - ur ei do) p nzedd wo 7
bezvi pcnei | 1312E fesirdiessppaingt a@fdr(faz@‘ler@ mhyE-2 yHe o i
do) p- chl orohznz”(rff“ﬁ%‘h‘?eésl‘? animgl eXperBents: A iuma-(3 Ix B

- met hvi - ur ei do) - p met | | sUl phl bcnzylEp&mchl s, '
iS sodium a-(3 bc;" ivl Sodiimtlhyl(s-"mmetd@ﬁvlmmd@tlhmlvmmmI penl cillin, 35

sodi um - ( 35her vos-Thigpenigdinl asurERIt) -in tkehingeh “”‘b ‘g, {1*’0%‘0?& um B 15 v
Ia ePi mq;hy éaéb(z)x ot

az- @bunzoj > 13-$Ef I"f}/l"'mél?“ gegiLlin ga Eloéiorffetﬁz‘\f 'n‘l’ unr nei e iy

a 40 sodi Wikid: 1007 . 81

ar - ( 3- beni zoyl - 3314mdldwlcé~tm6| d| rncti oxybenzvipeniciiiin, Cal

40 sodi um &9( 3- b w&@éyﬁ-‘%’ ‘Flg ) - 2, 4-di brol i becnzyl pcni ci | I'i n? 20 For

sodi um a- ( 3- beng ‘Q 3 als a“t_ﬁ\gl(jﬂi’%lﬂr é %(5 cym n"etntilpenicillin, 40 N

SOdI um ax- ( 3- benzo 1783 et hyl g-rpn 6@}9 ST, \émk bi nzyi pcnicillin, sod| um
-(3-benzzo! -m. m:t hvl - ur eISdQ)"-(Z 16- di nei I v benzvl peni cillin, 11 4 ptarts Efi

45 28di un¥fectiveness against &. colt 14: 3.12 umtﬁéml L . 3 5 Effe

e a'- N 1

a- ( 3- benzov1- 3- nbif[}jt\ll“l,}jc S‘f"m:gp? h,?s{wgrﬂ\ig B gy/gfébéhfiw penicillin,

45 descri bed Eff crncm.ss in anitnal espe: énﬁ AandB

ae (3 bei nzovl - 3- net | -ur ei do)-a-2-th-1 - nvI ret th pem cilli n sodi um

-(3 -acatyl- 3- rret l.yrci do) - § tf\7+ T pl"p“ﬂ 16;?
SOdI um a- (3§ acetyl"‘ F&}WWW}F ’L ﬁ\ QT} bmlli;v n‘, eithofb nJWIl;pmthle um F 30 %L:r]
ca-(3-accLX i-3 formmm/ﬁ kR Bl rSdatd B hemydbena -peditdcudi 1 1in, 50 g1
sodi um a- ( 3- acepisthre kB yhstatre 658 mpbxrmrt Frox is ydreotza liff pamplc( LF [ppots, by Cale
50 sodi um a- (3- agéme) 2t JE eppy e °11mfdh4 P HPERPYEpE e ‘ﬁ I llslﬁéi hsodl Y, Fou
co- (3-acet y*1-3 SHEC T s cz)gﬁb%n‘::o LR S
sodi um u- ( 3- acet Fats3blued et Ny | LS| GBin ArDrelieG Qr oheaz il penizedd ben, sodi um ¥,
a- (3-acet vl - 3- netdgwl rblst;madx)()ut Afr- Jdtoni-,‘ﬂ@»mx‘\/b&niZyiqbﬁﬂl— obtl def presear. AftgS Effe,
sodi um a~- (3 - a~efe V'Pmsth P lﬂ?é‘% od s BiBE o ﬁb‘éﬂi%ﬂ dgg"gﬁl & in, * Bife
sodi um a- ( Facet Y85 ftﬁ ]”ﬁfi’ el doy h‘“‘rrbt REBERZUTISERT &1 1190 wei ght of™© He
sodium a-(3- acetny&:;r tmggtt hrv;lv/yr ci do) --2, 6-di net hi | be nsz pem cill | n, d
chl ori de. Boting poine. chostddji @’frmn_cfc decu.apnsition)

H9{A T R
a- (3- alcetV| 33 rret‘t‘?%q ',r;gi/ﬂo) g ““ o] obgnz[isl pch| l'1in, sodium p
a- (3-1' cet yP- 3- nEi"HVi4 TEICT )/( fI b i }1 1qgr.p1@)e tilli-n. or. 60 45
sodi usn . n- ( 3- acefyacd: MBhYLO W plndg al%—,_aq,ﬁ,ﬁu nyI met hyI pcnicillirl. 15 o
60 60 26 C501 ni() N1L7 §$6.7 : 1, 301,961 zovi-
26 27 Exanpl e nfl C50.1 H58 N 108 S7.0 ’ Yield
| 50 e IR spectra of 1he amorpheus and crysralline peniciiiin salt are depivied in Fizures 5 _ 3T
cl, 1 and 2. 20 Cale:
: It is hovrever alse possible to suspend th 2mor p} cus pemicillin sale in acetic acid Foun
ethyl ester awa then to addd about’ 20%, of e.hanol whilse suering. In that case, also,.a NRL
clear solution is produced, from ivhich the cryealline pericillin mlt separaies out.

55 1t is furthermore :xl: ) p’>°57blu o usc othr rolvent misiures, for example ethano]/ F o .
dioxnne. If the amorphous salc is dissolved in acetone or wurm (approx. 507C) 1';0— o effes
propanol and left to st‘ el 1 the salt again cp’m tes out in a o stalline J'orm Kifec

. o Tiifec
Exan BRI e 9
Sodivm Den-{3- .:vcmhunuur wbouyl-3 mechylureido)-
60 benzy fpenicillin: bigo
]

This pewica’ln was ebtaiged frum 20 parts by weighi of arlp;c.ulm and 12 p'lrts



If, in the p'ocedure of Exanple 1, the N benzoyl-N nethyl carbam c acid

chl ori de tvi used there is replaced by 0.035 niol
of : _ - -

Pc NFacetyl-N-ethyi-carbam c acid chloride,

Yi 5 iNacrtl-i-Nvinv! -carbamic.acid chloride,

55 - .- NT-acetyl - N-n-propvl -carboan ¢ acid chloride,

Ca N-acetyl -Nr-propenyl -carbainic acid chloride, 23

Fo N-agetyl - Nsi - propyl - car br ani c aci d_&ReFt de e —

—:Fh"‘“‘l\l' aﬁE‘t‘y| "P*—r"_ DU[ F-paﬂ \\ Q’g'l& qm erh\d@waﬂlﬂ TR p'hl arie C, in the nwner
upyhdet yi - - but\fci é@bﬁa\ 6T d ¢hl ori

e fl.6oRG1 d chloride,

1( Nt- acetyl N- ylaanw,};lpxuﬁﬂmvc:bmonl Pami c aid chloride,

10 Ni -acecvL-N . Camcutzhczet Hfr&rﬁ h@&iﬁj’yﬂ carb)am ¢ acid chloride4 5
N-acetyl - . -gv cITuu T 2[2 égid ghlomy, sleq 1), '

strc N--accyl - N- 8 cfb%?‘ ‘ICak ﬁm@ a:cnyin,chloer‘wdgs 1. :

WIli 15 N Wﬁ?cb@%béa.e@t@éw NelfrEdr i1 % fmi éé!}’“b m ¢ acid chloride,

sam N- pr opi ony! -\ Efcadseace dajnse Biots PAfES AP/ I, Q(l,ll A, 10
15 chi cio: \-|1ﬁf§%ﬁ7“°?°°ss'ﬁt”ﬁ ‘g}f Tra ".t,'. e, ‘;r're iyi-ca hailllc acid chloride,
ow N- pr opi 0i 'i PNy CArbaamh ¢ aci d chil ori de, |

b; N-propion. 1 Nvin!lcarbanic acid chlﬁ‘@?ﬂ?lﬁé‘) \b Inenicillin:

hu20 . ;-n- bLt r Sodwrifét'ﬁillﬂ‘hc’afb“ét?im'if,“a‘lﬁ’f”@ T agl@illin end 7.5 peits

2 of | ?‘g va\&)b ;;@%yr BVl N &l hl\l<h~10arhammlcema0| d 15
chioPd de, 0 15 DX e e s 20 ama Ni'-i-boa5vrvll
N“PHEE h 1- car bami Q@blﬁ:}’c/ph’l ori de,

ared N-acrvlio vl - N-mta'alhlcommtaﬂ%’amp acid, chl ori de, '

extr. N-piyal oyl - 7 %b&gﬂ‘i 3 AEhd chlori de, 26
of a 25 ¢ 20 N-C\E Qa}g(t 3 jsgqptW—-anll)et mlll)cﬂat—bahl ic acid chloride,
2 .

"N Nt- cetvl I\l-pmfael)m/é({(l}:\hrﬂﬂ(ll .S €9 2¢hi orid e or _
ggl | | | | | P}A,;/ala.:: e gngl;lo I ggl?tallngts}f;\.g?(;eﬂﬁyﬂl ﬁ}ll‘ Bonn: aﬁ.sd.lﬂ)q‘blnprl de tl | e fo' | ow Zr;g
A-g: SOdI ufm?2s U z F({?‘é%‘“éf\/”]‘”-nfd PRI AlEl T% 11 n i
i'ol- - sodium D-n-(3-vcev 3 vi ﬁ#-alrrml"eup ) PE uhm
3 - msodi . uminD Drep 3ugerey - 1:85 e S
zvlpentltill ha, 3 ”lhgx))nx‘:xb;ln“\‘-;s > ;CIL111 with 8.0 nmts% Mlsmd,r ey 1rﬁué§ebus)( 3Nacet - 20
éaf’ pr Oan|mﬂ| ur ci 'nr écax:gkmg jcpigln)lr | ‘b 't di

odi u acgyl . z- prupy ) enzvpcncttn. io sodium
’a{‘ nacertyl- 3 -fi‘ L&LblutC-ONUEI d cgpps <|7pen| ul vi, o

'3 Poits 5 sodrﬁ?mulalyin( 4 % s xm | oc!l) t enl )

Ip&nw@? Ixx sodi Rai zgepnﬂ1 uw@ 4memunruwlllct||t l-u itd{ %
- Pezil an. SOdI umsJ9—D%tf4 UBandZOermI(8H}-, . -donl erax |'1i-x-

o f - U eitiO becivphess;agatistE. Icrln14011/56§g3£T; - 33 sodliuma . :

D)mrAta accxl 13 ck @”‘“F”é’“'“h B AN, WEAC N2 hitsjrt,  sodl i umi

Djak 8243~ acgt x ciﬁfﬁiﬁiih Follent oy @26 wmie/@. " I p$' 1l | (9131, 40 40

sodi um - 13-a: n ' N cctivehdd TR WaiRal kegpedimdn®- [Aand B, Cnl-cicet 1- . aezl

otetil~i chitorg glﬂ um Dy-n (3 ' c:o L

b- vl 4- etnx i-nru" 0)cb | DI it hdethyl)-benzoyl-3 -mclh)l-ureldO) S
tei nrnc sodi um 1)-- -(3- ?redﬁ%islﬂp [61\/ tlagj;hbemamec 13 ©do) 5

ne. rl
< i, ou rca.tml
I-ron;:x permnd | in, This penicillin was obtained] { the manncdesqgibgd in \ eacting
bD- 6- ( 3 ~r G-opi o" '15 p&tsiby quxgbttq_td‘nprc@mnwx  §-5 paris bﬁf:gﬁ"ﬂf Q\ﬁz %{rol p-methylben

p-ire-- 3) - gy i 4";,‘/h-“'°af“) inic acid ghlpide, *y Ty ox I'Ilurc 1o - - -
- 0CNI V~penock ~a' i gy acram contenr: $3% In=Senrnt - ag
i gy - (Bsm t - m&fﬁé’mgg; UINVIde'S 13- |
MefcXelyure’ ! o - b&bundj oe 241 ), s@w, - 90 s eu2.a
|)asb, aa32au: ;i o' i tNWf’ns‘b"taﬁf/"' U pn: izﬁdﬂ%qgué Jsé((iH)), S
on' - " 3-- V- (3- px O-|-3’743|H\$.ndNWﬂ‘(6 [ 'Lunz~x|} pm CI,, 55

Ef "‘n"/ 5855 O-i WiBcGeness aéﬂlnﬁﬁ“seu@ nobids ¢ mq BD“‘}a }25‘1“1‘5/"1‘ e :
Vit - 20 nr At hxi - ndifieitivepss perige Ky “nf:mjtc g/ 2 '_.
al Li- Fri ~ m -z -r(ﬁSCé‘c%?ﬁSP"""“ ‘“‘b‘ifffl envyl rreCo" ob' nr ipen'cii R ‘ot
"tcl d SO- i nni }.; L)- -(3 - prop| ons | Egwiplecidy | - urezj doc}‘ be~nzyi penl c' ~
11 i Sodium D-a(stearinoyl-3 ety irsidd) BB LSl 50 bk TLaso
ExngB|p§r321 Soc?Pum D) -This "G‘B‘Z‘HBEhZWFP“ffdl‘f@mtlﬁ\ﬂamurye“m 05 “REZnz| pent.ciil.h' n:

N ~~solutionl of 10.6 parts by weighlt of bis-trincthyis%

Iarn|U|C|II|n|n 50 parts by 5;"ol:,mel of city- nerhxlenl:
ch'loriclc was cooled to - 10C whf 2 e.i xclusi'on of nmoistulre, anld
1 treat-nt ;viizh a solution~ of 3,.8 pae by weighlt of '.-h-nc;

Iy-!-X—rreth'Iv-carbam—ic acidl .. . .55 _



chlloridel in 20 paits by VO unel of oblSite inedl'lthy-n chZl :or ide,
cooled> lo OC. Thle ben zvi mixture Il;: 'rrt ro sa~nd in a
reflbecrtgenir for 6i hours, !]li s 2lVent was—tl—sriec—hA—

cid -' 60 n~arot.-ry cvr;-rori.or :;t room t m at|C the
zsjilie WM taken 1pl10 atsb Yield: z' olulrne of

|:1 mxitre ~ff-ethler a........... nd ethyl acetate,-. L....... 'I
sol uti o~n wasexhaul stively T,, t x.: atc .d .vih 2 N .oQitkitn
bjeabli CG'-~te sollutionl. ih rl '"uc-'"aus phase was treated with 25
6L .......... 4. ... t0 ; RVR,30L94lrsh eiltner-c |:yl acetatét -
?WXt urre anltd aclbg;%igzmé)lleefj N\-As%krtinrc])\lg\:-metlhwl cg)tmmxc a?xL(P E%Lf’dé ér? the ngaerr (d@cﬁbseﬁ 2C
217 el ectrode), vvhtlassoc',(; - with tee: the organic phase was scpar at ed
ol ., again \Nashefisll«acdmcdqtt with- wal er and subn'q.5 pat
lcai AV dri cd véial‘mé‘ﬂéd g}g :L N8954i3 d the suiul salt of the peniGlPin il
S precipitlL' LSO H) qlﬂllm §hbanm. yqe;{), d6escri bed i n 'Exampl e 6{;
1l Yield: 56%S V\ék (285, 8 (2 1A @BL-5.3 Bpm (39 H). _ Cool
5;Ca|cu|ate.d: C54.1 i-i 5.0 N 301“8658F0und : C540 11 510 531
N S 9 S 1 5.7 The IR%Q %(3-(f\ncrhforoé1 r}%-"z’dﬁprg'!tl Lrﬂ\%)th those of thhe a
penicillinTrom Lxtmnule benzyIpeniciilin:
E;xarmpl c 22 10 This penicillin was prepareS&@in INphrts- By-veFhdd azpillin3nd 10.4 parts Eff
met hvl - ur ej dO) -tye reight pg nNifriglorobutyryl-N-A-chlerocthyl-carbamiz acid] ghlarile p'al‘ thg by
wei ght ' f gp; pi GILF CSflﬁibéfHé‘ SHRely ]rjcl dd in i50 parts by vQuriti-' of EH
strCngtI I aqueoq;sL Gl colkert! o@dua. ;¢ an  soi cicat (eli: I-J Xiwas ' e 1o
. ub\]ue, ' r;ic athicblarcahChrd H:omlcmmgs NGBS S 4(8. to establtshi a pl-i value 0. g
0 /. and Dprt| affoh@;: |nC432tH:thlPQ0 N85 S4.7 i 4 A solution of 6.5 «a
parts by wei ghtN‘\éFs’SN(lflaﬁva ?‘Ef D 4 %(1 @rﬁ@%ﬁ; %\%: db’15 ........ chI O%’I% -1
V. 25 parts b- preidldis o@fdkoh SETU W .o ripe x-, ( o
cirop'n-'c' ; 51wanre4a4qbeu@zdurz&aucs[3 3@u1ﬂﬁ~/ﬁm cs, at C— e 00C "It gear
'L :p4 a p? '\iiﬁ;:cti‘fap%Zl)ﬂl‘ﬁmlt\‘»ribyntmfﬁlianeous addi tion, of tr:th-lamvz. -ar
I wh m xvas slti R © A I = rthurﬁZN Enﬁut es until the pl 1 value, 25 a-ar
renai r ned gonSt alLnt  afodiy B- L(Jm-'Q\.lﬁv(@lC;]ml\z thdetly nln‘:e‘ld((; tlnazyl nlléllf?u 250f ;:::j:
triethylaniine. A phislpemélibGa®frefrd-iém lfﬂpﬂ\ESﬂ newnestna Liilig 'ahd I!Iip'ﬂ:g! hntans -1
ok u.1t-1~, 2C by V‘l@m@nép-'aﬁﬁiliwpxl*ﬁ bIhylyobanmecidfcaiyidt or bamenadded, and  w-an
il-t.e itlvdo- atgés‘ WBP“I 20 at ed off in arotary caporator30at AN
root! tcnpegaturges, “tamld?(],ta@uggalfl s solution "Ails onre extrrcted with 10§ e
parts by vol unma:anﬁm@ci h@554t£h£21\t90)/er53d wivt' 20 parts by | oi hunl e of a
1:1 mixture of belr  an@ et Ayt /éc%‘-iét‘@ and brow 0 plH - 1.-2.0 by
addi : g 2 N‘AE S‘RI"*I‘TV‘HT ‘IEF%P Ié),éli] @Z%jS(%ﬁ{ncool i n g with ice. and t3e
a wagsiifl \as renlovg 3 ter by repeated 35

exrracti on w th Bfehinkss 6ainkd L. aczctaaaumrxymtt ur . Thc conibined orC.""Vic
25 phases were thﬂﬁe@ecmsﬁ@dlmmtfthOG’X‘mlaﬂlhr vol Vunme ol' wxar at a ttlLe
C anld dri‘cd o ‘r‘“‘l\’/?‘ Sa;“’““ér; "" %o&%uﬁ{,;'?éﬁ/tmlof the penicillin was 4

CClLY \,l IT’IL

subsequertly preci pitat ed ~aid 150 ed i'n the manner described in Exanpl e sodin
1. 40 Yield: 60% 30 / 3- Lagtai wontent: 93. 3% , - 40 sodiu
30 Cal cul ated: C 54, 9 }J i Do-(ngeelg tpac Sygurgdpgemgpenicllin: - ¢ 1-1 5.4 sodis
3101 S50 The, Whggdts Sl “‘ﬁ%ﬁ&d“&ﬂrm}f BB ”@’a @sa@%c tofS o
its IR and NIR speghia.i ExXa sod
D) - a- (3- - - 45 i chlGeltbeayr vl - 3- J'-cl hI oroct hvl - ur ei do) - 85 35 o
boa zyl pcnicill |c3nLa°Rmn4‘ é‘/ %rts by wei ght of anpici I lin, 100 sodiu;
parts by vol urre ggég I \I 49 chloride and 5.5 parts by voI unm® of sodliun
ifaietljvlamnie \Masm&ldafrﬁ (5Q0D), ,24 atf $55b 1H,0@M fgnperature, and then ;;ﬁl”
stirred vi gorausi %, “for a Gmrztih)Lev(ﬂ;{),\, m:’nutre$7(w #h anhydrous .10 50 sd}_if,f
sodium slphate and iller edaﬂd'PH@Um”% i‘” yas, cooled to OC and a sol uti Osns of :odi
6.3 40 p Q% el ahd. q§ -mé hior N- ' coding
- chl or oet hy! - car baring gﬁztgﬂnq (Grada hot’ d.hant fg?chg' Flw ot ceidiu
met hyl en- esehl oringieillnasitagiziecd b@lr\@mw gel: Mermoxtméue@unsam au'B.Of‘l bride. 55 sodin

m nutes, whil st(S x‘éllnltﬁ?r j sture. Therdeafter the nixture was stirred sodiug
for a further 9(.4&1 ¥ ﬁ:;é“_cng ppkalrg,q thep concentrated to dryness'in a ¢ sodiur
rotary evaporat Gloynd:N VAGUOII 61 N 99 § 11.0
66 NMR signals 1 -=21—3.0 (8 ), 4.4 (1 ID), 4.5 {1 11}, 4.6 (1 ¥D), ’ 6
: 5° (L), 6.6 (3 K1) 2ad 3.5 ppm (6 19).
Effcctiveness in animal experiments: A and B,



45 The residue was r' kczL up in water, the pH value was adjusted to

7-Swth 2 N NaCH, 45 and the m xture. \vs extracted once with
ether—Thercafter—working up -tookplace as in-Exanple 1, under acid
conditions, and ffhc sodiumsalt of the penicillin was precipitated 5

and isolated. Yield: 49%50 B-Laclam content: O ;! %

50 The product agrees %-ith that of Exarrple 14 as regards its I and NAIR
spectrum Exanple 24 50 parts by Caci um

L- a- (‘3- hegnzoyl 28- mei t || - ux2i do) - benl zvl Mb?qluu i oji_sture, _and -3
This pedici I.I In sas prepared as descri q_e,gng:iplgl; aqDl e 1, but instead of the
rdaictec acid . 55 Scdium ID)wamm hoirenzy pﬂmmuchdbmxyusmdrhﬁn Exanple 1,

0.35 palt by weig!t of L-at- am no @f@o\@cﬂ‘h@mﬂm

benzyl penicillin %"? A é‘%if | YHPIL ait Py Yer TRE é"?:i
.net hl - cagbdnmic E}ﬁ‘% ‘?ﬁnw KSRl (%11”3 gﬁiui e 1en| ci I5I|n

was | sol ated as tlileldcazbm um sal f. .00 parts by Yi eI d: 5%
exhaustivel y éll'lclt%nda:gtg; §-/§ \(‘:%a%m Lon tent 7S/, treated with
60 NMVR si gngieis’ 20" X GLI H 435465(3H) 5.8 (I

ound C50.6 1162 N S\5 ’
60 -2.0 (gl ats NM?lswna‘sﬂt*- 2.6(5 H), 4.4 (1 K, 4.5 10, 4.6(111,6.85 (3 H and S. 4 6!0”1
(6 H) . 28 58111, 6.5 (3 H), 7.6 (3 11) /,5(3}1),1 301, 961

29 Exanpl e 25 Sodiiupr:) and 8.5 ppm 310,
[&%aagfg [ 4- met hox- BEGHPE) IR SHGHLeReBEHY “tﬁ”ér’dO) benzvl peni ci ! lin:
"Suf i ci ent 2 N NaCH was addied to @,syspension of 17.5 parts by weijght

of anpi - 515 Ci |1t] iR dicrdced2hQr pakbBs Dyxrd Ot DR.-0f nBOWipcs iiRNgHiheRUCOUS
t et ranPvr of ur ane, xsa@’s@@bmm mol of:— 5§ 5 solution just to occur. A solution
of 13.6 parts by wePyh h\ﬁfg\ E{C T o XY3ni t Obf | N

H
zoyi ) - car bwzj,c aciy_(ﬂmglﬁ Larudes ,n,‘?a’fg}]ﬁarnt“@mby vol unt of absol ute 20
t et r ahydr - fuf ane Mﬁnﬂ@\&hoﬁﬁd@dvdﬁﬂQWnSG over the course of 30 mnutes, and
dLe pll val e was s1awb{>aﬂom‘€~ious*mvkept between 7.5 and S.0 by adding 2 N
sodi um hydr oxi de s*di"b‘t‘ dob Tﬁé“ Fﬁ]”%t“ e 10 was stirred foi a further 30
mniutes at Q'C afigig TS B Qillin, - 60_mi nutes) at room 10

t enperat ure or t mml, 4,1xt(\4nujemtn9‘115~eﬂa‘ﬂiqn at 7-8 evcn 'v khn'!t addition o?
sodi um 25 «-amino- m~1‘[‘?lh\lbLM® :hyldur,om de solution The tetrahydrofurane
was PHBw  r enpved r‘ﬁmb}""@é Cé}*%“/“ 5y f;f‘ N at room
t'eftféFat ure, ,100 ﬁié&in% KT EP were added and the mixture was,
NK extract ed Wt hed @o_“p,amau wv,%d,mie of ether. The aqucous phase vas >
covered wi 8h 200 15 thufollovpia;rzicsmmysamdwmadof a l: 1 mxture of et her and

ethyl Pcetate aft é)l‘huWT(}_ t-Lmjf;':i_ 3 acthyl-ureido)- p-mcm\Jbllghae]'cglnf iedl to n~l: 2
with dilute h5VdI‘ 02‘3211&?;” bé 7531 lmiinL Eég 1\1 Tlﬁﬁp\ Py ch ggn llng Wi t h 15'
17 i

D icc, and was theahmexBrreted —L(\m‘{:@,,«m) une at a ti rre
of et herct 3y sodium u»(3 -benzog]-3) magkyl-acidt) ayt-(ﬁloﬂ%%tfﬂ'lif:eull?he corrbl ned or gani c
phases were was hegdent(h(JZJug(i'o»lggmp}a}-tngld@ n-iodobenzylpenicillin, Drc-

vol ume of wafer aﬁgﬂ“‘ : o ReNR= e 0! SR lbz“z"ﬁ’ 'Cb‘“ agent was
filtered of 20 sodium @ Lﬁg.sff & l‘rgﬁfgﬁwé’sdfgliléﬁir%l pg’mi Jn%o parts by vol dfc
of a nol ar soI ut i endmmfa-saﬁlnzum% methyl-ureido)2@3- @nmﬂxhw\h;zmxmn,oatc in ether

cont ai ni ng 4et han@?l:*l":lm'q-‘i3 r@@ﬁtwn‘ivrhéo)womvgﬁikr‘lg\cgsm dlipnst com

Dry 4o C1 y r%mveégaluﬂ AR R B Rorbibykaghgue was taken yp
i gestthanol ,  and taRmS Bl idmed Alher vk -fpﬁmnmwcth\rmvasmpreCI pitated by
addi ng ther. Aft ediust r&@dici’lg 3fm‘1\3ﬁxm petigivat: @ficlihhe suer nat ant sol vent

was' decant e"é;, and Sqdhlél qr-@sqcmlé lmhs‘ur“m‘-ﬂ ~chi 0;0‘7“11/\ ‘penicillin, P suspended
; v-(B=aC o pysthyls:
in ether, fi k(; elr digﬁd‘ g[a']cg\q —‘Xﬁnlum o)-p- rncth Xy LH cmcxf}flé%‘s‘il &&t OI’ 50

2525 Yi el d: 88% sodium a-(3 -acety!-3-methylureido)- o-chlorob:.m\lpmlullm,
- S Lact am gont ensadiuf29%43Cabol Adretircid)-mlioBbenzdpediciBnN  11.5 S 5.3

D Found: 505 C 5i0d5m u&éHCLS iP- mNN}LfCiC@) 7,6~ dS‘l‘Qollcnaw’mcﬂlm; '".NWR sig nals at r=
- et vlur imethpxvhepzylpeniciflin, )
Lo (il 5; (l x’&- :ﬁ. g-r’"et \lurCIdo?zgdlbroibeggﬂpra ,fai , 45 (2 -1), 5 8
1 12 6. 0 (3:Fl), sodmm a-(3-acetyl-3- methyvlurcido}-m 1’“0(}“103“7‘@ c%l]hn (3 Hl) and S. 45 ppm
( @cﬂgh)of Ef get | vesRssh @fadcafit? nthytddido)- 3 4-dind k- BerdNpdngiilr .
d chloride. sodium e-(3-acetyl- 2-methylurcido)-2-chloro-6-fluorobenzylpenicillin,
: sodium a-(3-acetyl-3-methyl-urcido)--2-thienylmethylpenicillin or
60 sodiuun «-(3-ucetyl-3-methyl-ureido)-q-3-thienylmethylpenicillin. 60

60



Ef fecrti veness agai nst Plrotcas 3400: 6.25 units/nm. 35 Et
F'ieeiiveness in animal exoerimants: A and B.

317.5 Exn' -1pl C 26 if, in the procedure of . Exappl?225—the anpicillin used
there is replaced by 0.05 10 of:-

Gal r -~~~ or Ef ¢ u: anon- .rinetbslhflp rzlt.nicllin,
iCcoal c; 40 . ca~t c- - ho
CzZ|cncIIn( LU"IR .;-r 1.10 cchlo® Teclr i.Ypen.lhlii)Ee
4 anilo--.0! <o 29I peni ei I1inlo 1,301,961 2 27
%ffec .; 0z 1rA v 1t1 tllzvl ZilaLn%I,, ol 11; - :
4 n: eOn<l ;n- cr 'ij lnGchJ, LioR8urabCERRpIAN ) 16d b«-benzoy@&-mctﬁg'lcarbaxflﬁQ:zdﬂchlondet X
VI,Oet hOthCtl Za)uydd iHereds teplaced by.036 sk egi dO) - pt |\/th I ~ben~/ &Pei ECI 11 J -\ I
. j*L* | | * % Q—acc!h -\ h}](-qgnba Ig_acx Iqruiq:, t - C~-3 -r;!-t i ue i X
re0> 4) ) p CI ° f(! "acz q;ﬁ’fﬁé aéd?}i ergn (~-(t- 3ni tro 4 .1thox ? 3 ({
benoYl -] - r CPG@&’&@EN«})&JP nyl-carbamic acid dﬂnr'de, rarts ]
r (3 (3 V-ﬁ@%t—%@ﬁrop}xrcmghmxgdxd @Iozddr,. , -3-nethyllreic i
_ I ce -n-butyl-carbam: ide, i
O henzyl Ctl CP H I:f' Eccgb‘ -i-] nl carbnnm‘cr‘)l'gglcilggide, I
i t oi 'or. N- acc?!‘- F1Mthozvethel-carhamic acid chloride -3
. : zvethyl-carbamic a , 10
3L n|n1c3 (axh&LvnlkﬁqaﬂwW@h@LﬁQ&vqﬁ@mip&mnmﬁ methylu-ci (. -lil-me
hyvl beuznyl peni ci IN- ncml—’\ cycinhexyl-carbgaic-20d MIEbdaan e 27 s
If, inthe pir @%%}*r‘tﬁﬁ‘iﬁ ‘CP%'d F_bzgfld‘ c 25, ihe N-';iutnro- . W
hl et hoxybenzbl) NE \n&_ﬁ\(gm‘gﬁg‘g e FOd DoRidy chioride uscd there is ¥ s A
rep' ac " O US¢-dhoil@di-s@pticryiaceiyi-N- mcthy-cuumn-c acid ciokitie, N -1 p-rnct hl Oxs o
chzcyl ) - N-| m t ht I -‘camblox*ml\emlabmdaamhlacﬁ icHlorideN- ( 1' et hox:; carbinl | b
it :d chlori gﬁ pm"\]on.'l \-Vm\l—&l‘é‘ gid chloride, inic acid o
Chi | oricdc, ~~( Q\ -111 c;‘r\bl: dlbéw, nl,lc taa Lu?l])al i ﬂClhl—enIOrﬁIe, (0-b-ro 0 ? 20 g:
yhcnzovl ) - N-i . -pﬁOpMLqﬂaLQ@ﬁﬂk%b&Qtﬁ. &l itd,; 1, _ _ _ at
O:N-C (, X hext naxa rilot- I\Nﬂqth\bsxs!m(mcprd yledde- carbal 1'ic acid t~lluli I_, e
rih- 29 28 .-pnal §iN-methyl-carbamic acid chiori e, of
1,301,961 N-¢In . Qhf%G I‘?.)bé; 7 @l*ygq)) RGP riadhiEaci d chloride N-(2 2. 2
chl or o- 5- et hoxybengreylm)n- phéuyl-darba ..ﬁcta@‘h chlondbsa| i~l... ac.ia chloaridet, o
-plitl:: - ueI otclfdllbmoapdh@@érrs arg ghtgigkdch. ori de, of al Cfoi - 5- (D Al
i trobl novl ) - NI- N Stiga Pe-Guesghf el reida)-benzylpenicillin, oric, of a'nol- ~ ~ i«
= ~ - 2 3, so(..txq, _-ch-au:twl v&\lbub' o) lq /‘,Ipw ilin, 1-(,-iher cl: 3 Wi
Y8 Gceni Bl propvk uL.' enzviienicillin, ! 5D A
;== 1 Iy xalz  askdch- Qh.’:Qc;t\ IB%;H\Q!&,H bﬁﬂtlpcmculvn, Cs
N| (2 4dd| Q ezei | f Is&diund Dead, A.Iquqlfghmrupg:l ureid o\ bLn/\‘.p:.‘.lu HER a Fo
5| or | ~~ara' - 1.0”7 im D- \- acct\I 3-n- bhnl RP‘GQ) Q?M b?lb.l 41,C| il v~ n/ ~\ 1) Tt

|'sl:'. 7hen~r & - }( T)'"' f“ch\ ) _,'D,“‘I‘Ir% olje {”Q Ibl’,l,qu,; si mul t an- 3
Ns- (2 Chlro-4' '| [ Vedn ot g— -2 3= ,—“ Ilzt \l—f:m'ncL‘LIL.‘,(. Lﬁur‘I\ -Jix I@ Ghgligi d chloride, i3
sl mi xturc sodium D~.---(3 1M\1—(>‘3)(1c“cyr~ﬂlﬂ&b{bfh7h§®§m l\n- |y > )AOl) 11a31 acid ch

nc chrid, i st robdi BnrG-acuTs-cudgypurido-Lenypenicitis,

“m (3t 5- di hc#%rbeﬁggj rHyf;(; *l;ﬂ,jg‘;‘“dul_;;;; _"I:, %'mgg;.fpﬁdi ‘e, *0

: Jporator, dinm D-m-(3-methly 1~!(W‘ !n@- Lf Q.Yll\'pcmuluu 11" Wa acipd
..hloride or ;xt urGuasDr -(3-propionyl-3-cthyi-ureido)-bi{Ipgrditapl ht hovl > Nff | e I
.- Ccal JL. t. |..! sc® M—;I’ a1 g- 1-’Pd"~IP onflgrian ‘wag “‘]\:L;"*P,CI"C‘“ﬂ“»I The sodi um
45 5 a2 P -1 doj-be gicillin
Sa‘.'l th r 7 ? T’Sdll[m er 1‘(:;“, I 3- 1'1L - eril'ﬁo\—nc’l Il)y\ﬁcﬁh 200
1.h it was By n( A2 R0k DOXVBIQRZON i ~~rmﬁy ter™" cdf - h .
I n: " v-1 peni ci I I N et Nz:- anuroh 3-methyl-urdi8o}-ben Iu"‘xcﬂlﬂ \- -(3--1-n ct hox3
)bcvzy| | 3:1§ - sodium 1J-a~(3-pivaioyl-3-me ihyl-uzeis '.15* 11/\ W'CI i \N" i
.) pcl ?" br OF% kFS{ % 3_;’2(12 Q) 1-1'; ¢T.1,LI,I15I [\Iaoéﬁfl‘?:%;ﬂilﬁ wanzy] m niciilin,
A ic. (4ot D- ~a-(3 -propionyi-3~-phenyl-ureido)-banzyipenic |Il n 30

Example 21
. Sodium D-s-(3-benzoyl-3-metiyl-urcido}-hanzylpenicillin:

55 A soluiion of 10 ¢ parts by weight of bis- mmnlh\ s lanoicillin in 50 parts oy 5
va'tume of dvy methyler: chloride was cooled to — 107C with: exclusion of moisture, and
trear=d with a solution of 3.8 parts by weight of M-bonzeyt-Nomethy!l-carbamic acid
chloride in /O parts by volume of wbselute methylenz chioride, ceoled to 0°C. The
mixture wes v vo stand in a relrigeestor for 6 hours, the solvent was then stripped off

) na rm:;zry v Lorator i reom tomper

n
U

ure, the rosidne wis taken up in 100 parts by t
volume of a 1:1 mixture of cther and cthyl acetate, wca ic solution was cxhansiively
cxiracted with 2 N osodhus bicarbonote solution. The £ uenus phase was wreated with
fresi ether-e byl acetare mixtere and acdilied with 2 1T W pEl=: 1.5-~2.9 (glass

(8]

bcn:
ey IJ
Yiel
B-1.
PO



? pa ats bs D~1-.- (3- -oet~rllbo:<kT hY 1-3-i-y: X ti. . b~i

flIl iio .uii lil) )parts by ).(v~tovc' .~ ~. Al a
"Y.~l11'i Atered off _ h

k3vnd buivi ®6ni :eicl ;- of sodiu.inl 20

3 advl uo). benzvipeli G 'icl naost corn- 2 -(-[c~00 rnn~t2
met hand DVr-(3t|fCtI ili | 13hcflall XflzZO | 3

uN I__uerO)IZI(I ‘Z/pei ciilt nsetanding 1,501,961 D) -(u- 3_Q 27

i troben~zovl -S - ”eh@éﬁlohlf),%hn@l@u .bef(b@ﬂ ﬂL Q’{'er{m plr'\s \l anéit%eugo NARain washed
Ba @Rond: 2, 4. - . di chivak licha@d duhee e 31 »naahhyht iNa: 9@, do'o=hchd e wliah Ishid 8¢, :2si du

Xvas D ar-( 3- pendiillin mswcnzﬁosv}l w@ isofpByin 'the] Imhuu‘zn@yﬂu}%nﬂﬂ aple 25~

DO a- ( 3- [ 2- ||ortcﬁi’4ﬁs4|"ggm pe?4>11||~e (R] -3

rren\-ilr~l G P el - kglg[?i’“dt @i (Y sa N 301 3 58 25 Exanpl e 28 Sodi um
D-ag- (3 acetyl - 3- 2 pbikiit | IGI:.CS)ib beho Zy; Riefd €7111i 11 3; ~~~Thi s
penici ~il1i = waos FhepapredMR:pectrhere franicrintidriok of ssrmichigitinifmm| Bx-nvte I. pl e 25,
by reacting,17.5 parts by weighat of ar’rptml L, with 8.1 wpar's by wei ght
of NKT- acet yl [§\|' ai |l ~I'- 35godium 1‘C(aF’QQ£UqGI 'aﬁftlﬁl GJE!JMF Je@bSrpenicittin: 10
.35 .ed by O 6 5 15 paris by weight «$SuhsiaGs ake GOBR] kh sBpM: tCabicn) atme; C

51 2 115.3 N 10:s sxg? {IOK: 6«1@1»0504%11@‘1" C B9, s\@}“(Hm( B S)T N ¢0. 5]1“81‘@1 4 lﬂ@l do

N'\/AR Sl gnal at -- W ‘521 C@D2‘l§%tl_) -5 l LO CQ&XO ll IQJ V g.:l)" 2 ’5)\,16) l('l2 N 1“ i tha

40 5.85 (11 1) . 7 7ol o0, R T R
ccli 14: 12.5' unlt Stk th-cmE»\. EIIrhM@.er&S_.. agawn«st‘ +ha rsen: deip3.pnas.shcidong.”

Bomm : 25 uni s/ m b@S&uhancous adsft ful@étmomhesws T aiisnmeds sexpei i ppnther 20 andl
B. *125 mmul& until the ph vilue remained constant at ‘E){é_ﬁrﬁ Céﬂbz raoue 112 Gud m 1
\

45 Sodi um Dy 3- abkE B AT SRV R T IL L S oB e Ui, iy
anci n\t pear di NNPe acedd ofd in 2 @@k cRipdato} b gaor temperclure. :Thbﬁx-memxﬁxbyk [ inonas
prepared from 17. Exur.aapct 5'nlb9"‘W\nght vofmaeipilct. Ittm mevamadrtiul G0Bp: pﬁeﬂwcv Hirlig n,
parts by weight of o %1‘ F"I‘lekfé W8I et iy trr‘*ic’c“” FoEse I B - de %l ‘t"’ﬁ@ ‘hanner

) z Groc onc whilst cooling ¥ m ? 1Cii was rdmove
described ; bgnzyl watcr by, repeatsd TXrraction with d cﬂh lh Le; 1Q tre. The co: med crganic 25
5 . : ) 0 ‘%“V}/rk&lvd \\35:%\ sth 100 perts by m)* me of water af a Ume and dried over
5 .eiellfl ,. M:SO,, and the sodiv®y sdlach & reointienta sEB8quently qirbclpitared Find

Cal cul at ed: C 544‘5;"13‘55[‘1 iy magper gescziped in §xapR Taeni ci | | n.

Found: £ 51,32§mk§§m;t N20.77 S 5.6 NVRsignals at r-- 2.3-3.0
(10 H, 4.4 (i 1) Caldoileedt 2C 15y 81 8o (R t)2 $58 (1 H), 7 .8 (3 H and 8.5
55 exybenzoyl) Found: .| C 547 i 54 N i01 5 3¢ S H)-

Ef f ecti veness in adPs ﬁﬁi‘“c"e%ﬁéﬂ‘ﬁ’e?ﬁ“s“t Erergrgl B, respigp of RR snd AL pectra
Exanpl e 30 Sodhun D- -..(3-3-chl orobut! hampshs et hnl trei aoY,
benztPllieillsn - O Sodium Th-(3S;-Pieiérciulykil Bl s-ambeshprepayed from 17. 55
parts by weight of a m p| cillin and 0 b&izppanicgiin: 60 by wei ght of

N-aet yl or obut Ynt | N fi| Bisfyee g &P tpt‘g) ook ‘e’(‘EWF‘d‘F‘a Y pexerpy h’ég“ Yol R es -

. . . chl volume o viamine was' stirred r3 at roem
cribed in Ei 4EX anp chr )gatg and 1!131 stirred \woraum, for a further 15 m'nu*cs, with aphydjous
1, 301, 961 10 sodium smp‘mtc and filiered. The mixture was cooled to ® and & skl &l &k 91%
01 . 3-Lact am cont enirts t§ A8fight of N -mch]orobutyry}-l\ S-chlororinyl-carbamic 1ud chioride in 30

30

Cj Cal cul at eg C 48278 byff)luﬁ;e 9f dr, cé‘n 1e c&mi\onﬁ_ql ag 2 adc d r(m\ns\. over the course of 20
m gjtc }tSt e@chi oisfure. n&c&@ nésmlsmﬁy s stirred for a {urther
so Found: tes at” 0° d thenh coficehtrat s 11 tg evaporator, in vacuo.
un 5 NVR si grmt Bsidb: was 52 4 iidwaGbrythr ) valud sbed(udzed B, 72, it 2012 NKODE, 45
S §5 re. 5.dag d| tth}n\u@. 'Ag‘s(ngtﬂcuq oncg witlh cth@. Hjercaffer rorking up tock place as in

thd (211), 7,9 (21%”" g;d@ds* PSR andpee SRR §RbRE 4 Prfh“'aﬁr‘mlwpmw
experiments: A andyRBiq: 499/

ac; .50 B-Lactam content: l% 5
; The product agrees with that of Example 14 as regards its IP. and NMR spectrum.

Example 24
50 parts by 5 Caleium L-a-(3-benzoyl-3- mcth\l -urzido)-benzylpenicillin:
woisture, and This pemcﬂhn was prepared as described in Es sample 1, but instead of the
rbamic acid 35 D-a-aminobenzylpenicillin used in Example 1, 0.35 parc by wewhf of L~e-amino- b
o 0°C. The berzylpenicillin was rcacted with 0.15 pare by \wght of IN-beunzoyl- ‘\' methyl-carbamic
stripped off uS]d chloride. The penicillin was isolated as the calcium salt.
.00 parts by ¢ Yield: 5%
exhaustively B-Lactzm content: 75%, : :
weated with 60 NMR signals at r =2.3—2.8 (10 H), 4.35—4.65 (3 H), 5.8 (1 H}, 60

—2.0 (glass 6.85 (3 H) and 8.4 ppm (6 H).
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no. Exanple 31 10 10

Sodi ur: D-af-(3-y-triehzlorobUL wxi-3-inet-hvlur-iJd)-benzylpenicillin:

] .) This peni cLlllwaredml ;" 1i of
amptetttimand 13.4 parts bly weight of

A N-y-trichlorobtuyryl-N-m-ethyl-carbaniic acid chloride, in the manner
by descri-bed i n Exarnple 25.

des Yield: 77%,

| 28 '
15 Yi e 15 . T-hatal n cont erlr,sm% 5% _2.___
1 Calculateff C 439 T €17 Nlcgs S5.3 N-
.. NI A Found: C 44.5 354 mnNyl]&,acthySu@xd@- NM4R signals atr  N-
- 2.3--2.8 (5 H), 4.4 (SPdF'F)D “&35%45‘“( “\fp)-"l1c1‘5n8 (111 Sfinldh i 6-9 (3 N-
Ll) and fiicient 2 N NaOH was added to a suspcnolZlOo Z]thd}))?:itsofuyr:::w,gat 0°C, for > 5 -
8. 45 ppm (65 H) . i epigov;ﬁﬁeaqulumcaﬁfng Islfé% %8 -(ArRiekyB nittoben- N
t 5~~~~~ ) Exanpl esoﬁionSoﬂwmmc 0?‘% s “ Yol ydburﬁlm@sdsénlzg niciliin: II:'
This penicili n zs %1 ofp@rlhlsutbymmlil N éjir}tlﬁ” | n and N
_ TOpwi d luuon c I N-
jl{g" 2 p.cts OUS\ ept betwekr an350b\ add”‘gw\d N *ﬂl oqla-ef?60mrut65) at room 16 N-
benzovl - Nal | vama ccaBl Crulr 30 mhnlwig‘riltgef g BRI eiiier adeseof bt n N-
Eiafn}jl $ 2|5 d 7 5%¥$§£r|isgi;:foléhﬁpf:§) ‘%;lgtélér(;ﬂlr;nc(éwé% /élow rcmou;tcli @1,& ; B;io:ﬁrey evaE(;fa:‘?;; 1 ia N N-
i i ie ateCHkT 19 :
lO 0 S57 at room temperature ' ots by volume 0{1»;13}(-‘ The aqueous phase was covern? Wltg 50 15 D-
h 100 parts by fter which i
FilFOUd 1L 56c’f].r w{;d M Surfe o;l\h 1: D nifxturg of,_cgher "mc} c\th‘i‘lst?ic[?:;: f1erfd cooling with g:
1w x NM R si gnal smanodr to—olz -8 ‘(‘E}’, §‘mfa“\?‘{{’6"é%%n't (Lw “bivdre - 5.alkinfd 6f ¢11C‘C‘1g1 65 (2 D-
HL), 5.8 ( | ‘) ,  8Bcehardgg pien i:::mé“:bmcd organic phases were W ashed, with Ef qusggg 1ess P"
abal nst F. Cii 14{C§‘"§i 2}51&11\4{ lida over < anhydrous MgSO,, the d= 171{1012??51&1“ o SOu.um 20 S:.
0i El. 1fect I,\UC nes C?lec filirate &84 Lmtcdng:ﬂleigbsp'l Rl ;(:11}"2 ?Hk_ D{olvSdt ad almost com- 20 D.
35 I, 35 2-cthylhexakfs iaoelcihVéﬁ‘égs’;‘; RSthe KL@lbl\&s ml!énatpeg mCQ’Q‘;’lhnl ts/m. D-
Ef fectiveness in 13%%&’“10‘@ j{ g ml chp)tatcd by adding cther. After standing D
i v Of ind the residue wa D
NM i | Exanpl e 33$g If{-t ar,Exuﬂtmwl @t *‘ﬁﬁ:?%”ﬁi‘" 25 -
Lirdr' - benxylgeni CJuIJ\.hdnd inlertt, $‘11np&l 4ol @Figd 4veF 1nQRal® "pPRPACed ¥ T om 35 pr:.-uis Bv E
vx i ght of e.nPicvkktssand 15 parts ;! 4Q il weii ht of N-2I D-
o -1 -N -nethl vl »éa‘?fﬁlalcfr'ff“&l a@k/,;cl [l Qrsi des3in the manner descri' 'ci r; n-
'xan-npl e 25. \/E@f;éatc(s 3%s us7 N 107\\&8%5(511 @% Q n-
by ;- -, 18 cgy t enthiBhknalk hdr'= 1'9’1 HB,21%1F1 I 2.7 11 t 4 N 10.7 e
£: .L ¢ I
6. : | II o 5¢ o ‘GHM o "Iiw 45 .
nonid C52 ', el - ooty i 13 Sokomtl Miilt *.sir'tials at r -22.]
(112 2.3-2.9 (6f1§§ e (iﬁaam@u fL’H)WtS/4m5 (21), 5.7 (1 11), 6.6 ( 7
H arn d__ |-5 . QfQJ:lﬂcnzsémll);mml experiments: A and B. 35 -
NI, . Exam1pe3 Example 26 . . Efr Yi
500 & N-2-i turoyrl - ;;r@E}y“pq:a;sf)]azmqingclamuetdcmq orpliess W0 s B-
e Proc & ! C
subst ance can be pre H é)CCOI‘dI ng w, tc data in the literature, but esp Sy
cially according tQukiResfobiowksign pLu‘i occss: 1 s'lution of 7.6 p;r-s by ¥g
cgkit of o _amiino- p ch!mac ‘@L‘W:wnfﬂr‘)pyl i ni de | np a2 : 1 mxture of 1
el ther anel tet rar*hWJ‘f“‘((’FTjh' “f,‘{c-fi l‘plm 15@uipar.n.s "ev volun), vllhic had Ef
shortly 3 3 . 5507 -cwb@ @}&&v;bﬁ‘tlaﬂ distielacd from! Lil'!l, 'vvs Ef
saturated v-t crv,_ lﬁ,B-QgGH:‘rncraxn;zl:wdmI(éd to -3 -1 &
--3()0C. 2:. 11,33 par-tisichy:- v@“\umvr‘ﬁl?‘;‘f@,m,’ 15765 Ar s olut 0 Co itLi if
clner was added t -{_"‘?r«q’ytpgo‘vwh%@“&hear@tzowmhderm‘a’ ("t‘l‘bo/g F\lf“;hn“‘
ati nosphe?-. o 1“;“,}1(3,:/3(; UF 5 - SPhemiopli e )\{1; e eebenzylpodiciimpwhi | sc
exc’l udi ng 0: StlumEeE S—mtﬂc-ﬂ--ﬂ@hP‘I‘\ Ci"f%ﬁ:;'“}f{; }L‘:'c':f'o ymsnlphfbﬁmvvllcn xt ur & i
was sriuced £f a fsitiml hefrﬂrl&“" ppethggeybmnzOF R SI i - rrsjfl?L “i gp(;n& on ¥;
wai s adddl from 30, @m@cl ‘“’% 0.5 ORI18 6 - b ap - mm.1\ﬁunné1" ok %@“‘f‘" cdi nor -
. -3~ 1 u - sr-indogenzyipenizillin®or C:
ri se above "' C, t‘b“ §< Exr .4 natloubevd“JEh@‘““*‘ cida)--iadt ,mr 1 . ™
i o mj \I'z(ﬂj [j;_nqro 4- llcrhoxnt‘nloy] Z3-methyluzcicry-m-met ﬁ:\lom/}lpcma L, X SJ

i Ve

& ' mepk 27
enzoyl)-
If, in the procedure according to Example 25, lllls, N2 nmfl\ 1rmc1h0\)b y1)
< dmel
N-m lh\-l corbamic acid chlorids ~u~cd there is nplu ~d ‘wJUS mol o
N- ':muhov'- szevi)-N-methyl- carbamic acid mlorlw
= " o
N-{p-methoxye arbenylon moL‘n/on, -N-methyl- C{ La™iic a0
‘ h wovl)-N-cihyl-car hamic acid chloride, .
60 N- /p -chinrobenz alone “m‘
” N-(o- b;omoh nwovD)-N-{a-propy D-carbe amic ac 1
y 1T
N- ( n-gthoxybonxoy 1-N-(i-propy 1) -carbamic acid chloride,

id chloride, ¢



of 50 p"iJS by volunme of phosgene and SO parts by voXluO f of absolute

t eur al hydr of ur ane, N Y. 30 31

1, 301, 961 3t —over tl;e Con:u e
ufnto: IAJIr. "lie illi xlure mas (IlovCQ :u coleC *, room tcm perature
after 15 mnutios cii' ,j ' rfor a further 30 iniollics. a .10
oxcoFsc ‘phosgene awd the solvents were tlIL'rl rp f nfl in
vacui o._The LiJO, wh;ichl verv hn'v ngiabgied undi ssolved, coia'!ld. %Y. a
_g.,._;~begss,_par &, off by sSU {t_(-mfel-—wL Fa——t—er-tzenr T THE 5T resi du.

we h rcindli]ig@gachlorobeslosit-filily! p‘" clvdél “‘bgézenq £0Uk. d( be empnoved
dircctly for N-(Bclitokres- Flevaf atﬂ ' % ),‘tq,lf“.fj‘l Myl &c; n it club ?o0Ovcr
alno.ie dlslllcht\'éztm‘_l1 1/0}\1}1 G AR “}menm} rld Yc. '"C Trils
JUEPTTin to L1 el %i“ i N2 i aK.'fMl-lmN I.mxoauauﬂo krbanj c acid chloridc, I.,c
glwbdnuct a %o Aufusthe rmc@mxrw]w Phﬂ"l:“;'“\{\}_ﬂ(l ,g ooV v - proved not
ffdermab-fartre n| 'Sl(ilaxltﬁél: e yleliew Bt HYCHAFT P dote! penis ii tin 10
i‘@u]t'ﬁ“ N- fj-c‘ﬂmo—f‘r—m., T vm;;i).- ,)—lilu o iiléﬁ.fEhd D n _(3_ [ 2 Lu o
qln JE¥r - proopvi ur?;, DI CARMNY A Rkhflicbade 481 dlopde.:

lsoihhﬁ pei cnif6i | | ; vxgﬁo,;ogbapm\m e f ilanlbw uionugﬂ n‘gna‘rcl“s by e g > o! vnpiciihi
analon6. . parts tRaCamanarnta b oGl By ehaxid of d

Ape royl I\l-n--prop}/lho@ﬂb*a; ’C{:‘.l.‘. 0Pk d@enitimn, nl manner describel  in
}{“R%Ff& pl e ;25. 15D‘ g pl : o\'v.m/gﬂ orinotenzoyD-3-methvivicidm-beazylpenic: Win, 15
B i C /- 11Tt m Db ,mmugim%mwwmwsg/glnarcs“zl_ r 2.35 (1 z, 6 (51)
Zotedethyl 1 T | M (E (Awélmb(wlovl 34-prpy 1% b;‘“”/ S:A'L’{ n’l) 6 2 (29 -1-), 8.1-8.9
QIHYDY S5 (6 11 Dab{ep-gipstomovt o i ) A it b (3 113. i
K‘gsj%m(mpl €,035 A) -3 Fiﬂl&ggwh“‘ By _e(;la'ﬁ;\l’hn‘tcob aoﬂuﬁl igkpcic, r This 2

Sloan. ce waas prEpE. i Nem ki Qm‘?un&npaht@;\Jb}{dW'él"g'ﬁr*r° b

Zﬂ,fcmmahLm ar boxyi |]5;,L ;, ﬁttroﬂkhet‘h“whalmq' by "@F"ﬁ““‘ i “anghunhs< l-1c, in Lhe
i'nagandi®g cen /i bed D-{EeaiRgihler @411’ - "2)‘\1 iy 0 é’m "}Usmp nicitin,25 ]
Bofhllel Y‘]aér 9..)‘ nt -« (%@ﬁ OT(;C" t]v\[}t 1 ][. l(y\ -,-_) ](1.ﬁi|f Ud&\" L -1 4’@@'U'€’ﬂ‘)‘” 25

2J5 described3inl D-o (;m_pm( o A-ethoxybenzoy ] F-rivghy B%fC}sb‘E éf‘ Uont ai ns a second
comnl poni ent, whic ,té;_m c)nnmﬂm\ﬂadnmh)fm@@\ P }’é@‘f{‘/é\‘ Uél Jiffnf he prcparation of
the penicillin, Ba) «-(B{RG-dimethtperz ?f““)*);lgr; ,‘01) oriciltin of e
[ 2-furoyl ] -3; eshyl - dd%mib}?ﬁﬁ"i %Q‘Jr:o bopenicillin. ... This 3
penicillin w8 preparfsd FPom parts’b’,- wight o; amicillin .nin 7
parts bV wei ght of N-2 furovi - Nx--ehvl )Té”a’?fpbazgq G, Sbduehl oride, in the
manl er described iii Exanpl odn Dyi- Qr%ﬂw“,gq“%ﬁ?‘g‘éég;ﬁ@m CoRtaRES, t3facting
Cal cul at ed: & 52. 8 Ty p«b@\,%m N pr@g‘ Lz‘ﬂlﬂ] mth 8.1 paris by weight of M-aceryl-N-allyl- 33
L9 * Found: ! 5"”“1‘%3& N 9.7 NNRsignals at r 2.3
121), 2.6 (5 Ti 1), Supagic spd g 34(| 1)4435(111) 4.5 (2 H4), 5.8 (1
11,by@05 (2 11), Bmﬁaﬂ( 6’“@3‘5} qéﬁ"id S A RRMA L3 1H. | and 15 parts i
Exanpl e 36 Calculated: 40 noer descri hed
Sodi um D-. a4{g3- F\WJ glVlLﬁm @R(bmws-—s”»mﬂh\mﬁ-%! ’)
ei | o) - benzvl peni ci 585 (1H),77Tl3lf|1)s° %hPE‘P  was prepared from |
7.5 parts by weiht Fﬁ@fnca@mrleﬁi\rl ju‘“ - 158 JBv/mmei ght  of
N- nshvl anocar bonvl TRpoHERH g“‘m A "m 3 dBchI oride, in the manner
descri bed . n 4Exanp ILQ“E?‘CS 15 el d 2}74% . 45
45 |, R-Lact am q;)nt eent: 32% Cal cuI at ed: agple L{ cnidMind3.8 S 6.3 *-
Foangllin, C 49.9 K _ 6. 4oy Pyl ¢-aconde Py Nk ?°§Z‘n%{’é‘f4§ﬁplaam wBICS H ),
4. %Cllﬁ% , 5.8 (1 Im)l 'Ig}lsnggfl\tﬂolfnl\\ az»{', I-If\—bunql carbamic acxd ch‘or@i.—,QS thie 3najupey d‘s‘?‘b@q—) (6
FI. befy 8 45 ppm (é:\ﬁ}ample 25. 50 50
0 Yield: 85% -

nicillin, 3-Lactam content® 7C%

icillin or : Caleulated: C 544 H 53 N 977 S 57

senicillin. . Fomd: C5i4 HS7 N977 S56

| 5 NMR signals at - . 2.3—3.0 (10 H), 4.4 (1 1), 4.5 @ 1), .
i5 5.0 (2 H), 5.8 (1 H), 7.8 3 H) and 8.5

>xybenzoyl)- . ppm (6 H).
: Effectiveness in anirial experiments: A and B.

6 Example 301 b .
- D-c-{3-y-chlorobutyryl-3-methylureido)-benzy. lpenicillin: —

0 Tlnssggi:lclflllm :::; chpﬂrLd from 17.5 parts by wcight of aiui ipicillin and 9.9 péirts 60
oy weight of N-y- —chlorobutyryl- N-methylcarbamic acid chloride, in the manner des-

cribed in Erample 25.

\ e A ——— v T



Effectiveness in ?.i experiments: A and B. literature, but
Exarrple 37 Jf the N-d| nctli vl am xi ocarbonyl N-m net hyl -carba;.lic acid

* e anple 36 is replaced
by - ich had shortly 55
3-di met hyl am necar bonvl - 3-et hyl -carbrnnic acid chl ori de,
55{ and cool ed to 3-di et hyi am neaa; ' bonyl - 3- prepyi - car bam ¢

aci d chloride, sier WAS added

3- Hl met hyl 2i m nogoar bonyl - 3-i - propy-| car bamsglgﬁql d chloride, Al 30 m nuteg, 31
3- dl ret hvl anl i-netarhonyl-3-n-butvl-carbam tdci-d chlorl-de—m-xture—was— T

3-di met hvl ami nocar bvidyl 98411 | vl -carbam ¢ acid chloride. Aas added from
Gd 3-dinetil y’f berinnmesgiantb 61| - 3- cycl Sﬂa% carbanm ¢ acid chlori de,

Gd ure. at - 10C, affn“’“t‘d 8436 I,fI 9d|,Cn}e%?1 3n(ic%1gbonyl 3- phenyl - carbarni c

acj d chloride,5sTr aEGM s%:waanez 3—2.9 (5 H), 4.45 (1 H), 4.55 (2 H), 5 5
N- (I D pyrrolidvl carbonyl ) N- n- SMN{);ﬂ@aIM)aa‘v.t(a&mxB chl ori de, 32
01, 961 (2 31), 7.9 (2H) and 8.5 ppm (6 H). 32 " 33
(1- pi peri dvl car | | EleFuivpacryip ?’i‘é’[‘ﬂfﬂperB’é‘?‘OaQﬂP‘EBaC| d chloride,
dict]vlar'lilnocarbon vl-N -nethyl*-cambagid & acid chlorike, 10
f N- et hyI amipocar bony Bediir: DAehyiicicastoari-6-nadivid:: ch}@ﬁ4\¢mxcllhh| ncthv)l amr
t . -:zarbonv] | - N Thispepieifiin "ﬂlp%@)&p@ iLES prets 85 it o pf ‘qté"cé"m and 13.4 parts
dbhenyl ai ni nocar bo(ﬂnc}ng%ll l:rj’ét}’ff' %;ﬁf"B‘ét? Wi gt e ppip i g loride, in the manner
N? N-(4-ny -c rbonyl)-;--ethvl-carbamic acid chlcride, 5
(1 pyrrol i dvbk- car'b[ mi n%fe'ﬁthi"}’ car barl ~c acid chloridle, N (1-piperidy

. carbony 1)-N-et hylcéfahtsémq 39 an,l"d) cHll Gy de 9%5 S 53 o
r . N-dicthylam no re 1> | ori de,
EffC 10 N- et hy "i}i;‘mrr‘f’a]sat @ég " k}; (F]i){é ¢ acid chloride, 20
| CO N-ntohv2l aoi n; ocar ba4l | Nse: ]7;711)/{6 H:)ar am I [ c aC| d chlori de, :
N-pheni yl ami ni ocar bEfvetverkesén fnehal expetreanii 6 sa€Bd chl ori de, .

N-+( 4- mor phol iyl zcarbonyl)-Ncthyl-carba. Tn| C aﬂ d chlorhie,

@Z:;er

N-( - pyrrol i dyi carbonvs) -\ - Nsar,aPyl. 685D ff 1R dih) S Q8 ch ERin ?
by: 15 N- (1- pi perTighyhianton) pxl:p)‘rcN‘rb'vpV opyrks-beambram anpadiidanahli .0 pi.de, 25 i
v-esc: N-di et 5] amni lm wodvambo\bbm L-NlIflcapgmfst ast- chécaird dmehiecmanirdeestibadr inde c: .
i N-di et hvl am noc N- cycol ohexvl -carbam ¢ acid chl o-i ce, I
G a; the follow ng /p§ &{é,[nle,gs ogh,e obtained in the fonr of theiv sodium 5
salts:- -a D-a-(3- da‘na?abl -y lcapd.mnodarg' ‘cormJo 3-£t hyI ure| do) benzvl penl ;cillinp '
20 D- 2a-%03- di Frehdwy| ard p@baﬁb:hn -37p r*of)g ur bcnzyl pericillin, b
ZC] D-tr - (3- di met hyNaisAtcar béad] o PK‘ PiopxroP (& dé;?S Zﬁ’énzw penlicillin, 8
- (3-dinetli vi angi.nacachoaxiy EY; pn 6 ,Mg lr i ccl o) -benzvl peniicillin, 5

D n: - -(3-diinc th | antikecaEHony, :hsa()t?allbylutuuylm do)-be izK I pcnicillin 35 o
Fii.e D a- (3 -dbm etl’frl“taumwmwar@«onw6332é:vxe1%bh'cxx ltIrL ido>-bhnz I
| penlicil® Effcctiveness in animal experi llltllLs,~C\ apkDB N
D-c-(3-di rrevhvl a, -i nocar bonvl . . 3- phcl vl urgchdfi) 83 bern; i I panicilli t| )
PK D-r-(3- [ pl- rrol 1dyl ]bod:ﬁﬁﬂb&)(]&XMLfmiByl}—B-m&tliﬂhﬂl'clmﬁblt il d'(pum(blhﬁn, ;
iGilii This penicillin was Jup'md from 35 parts by we xfr ?13.@: in <.Id_l r: Herd: "10]
- car bonvl 1- 3- xflet ~ ]“ilr“t ”éto‘) HEX ‘}T‘)énf‘é I“I‘Cmf'1 T‘)‘" i B R e

nnt' ' | ocar bonvl . | 3- |ﬁ@|‘[-h §§A ei L)) ben zy' peaicilirn by
A'D t-!3-ethvl3 mmacarwbmuwt 352 -mecthvltir eida<7j-beazy |penici t iwl, g

. 30 D)-f- (3 zn)emi 2t xLla%l4 oncar‘Qa@\?I ~351 nnt | i viul reido) '+ i
oax''tel zI I ni ¢PI1inamd:.  Coo 553 5 6 . rn:
D} - a: - (3-nhen 1vn|n‘-\|XnO| Ilgaqr [ t'cm\éh} 37&&}%%;((331;)(%% ill)‘))’ hei vyl rx %1
T.N\idiciliiji, 8.5 ppm {6 10). of . M-a-(3-j | _ N2
"-motpooleiinvl',-carl'onxv!- f-1 LIl \Iljrd d -knzyi penlcillin, °0
iy 1--2 }5]‘IO| v}},u,,oga\r_g QAL Hyd i 34.1) 0 cn;. | peni C|IIin - Fii
Dial-(3 -[ 17 pcwt F It Mﬁﬂ\'& VJ prepc@l addMliing @ C'lt.orﬂ‘ta krﬁxﬁénﬂtexﬂ@r@' Giel 10,

13) 35 Der-(3 ¢ hadsgveihillyl accordivand ﬁnuoﬂlb} IX\.L~53 t- el" a ei'lo) bcv 1z, |

nC| ITin, :Dv:3 -f-thyl \frn’ﬁ”elrr E@m lS%P%rSLLQt ‘h&)@ ’1f“1‘;r%i dq\‘l;?}ﬁr'?x}"f If"pi"‘qllcv;ﬁethd iy
atra ' g ae), which had shortl ek

@. D-ar- ( 3 Qeahl 0‘11 i(:LrJ bln‘g;l ILU"? & Qr{ uni:d with dry oirogen and co 3.cki

i dO) -l hnzx-'loeni.. _30:C. 253 pﬂrlw- by volume: of A 1. ”fnb Ve s Tasion of CILLI 15 el &95#%&@ 3.8
[)-/>-(3tp ;S !slindromdis] “benvo | wr@ereh ar {ruen [ormospibdd - be g edhyse 1d‘c20~nrm1um, 3.4:
St all: whilse  excluding  moistre  and o stirring vizccously., The lY]l\lU"L YAL 3.
= stiiced for a further 15 minaics ar - 3070, Ju., TSt 1 g suspension was added srom Y 3.,

; &0 & cocled dropping funnel, so thar it did not risc above --- " ’C, to a mixt mc, At - 10, 2
i\‘.’_(v

‘

of 50 pucts by veluree of phosgene and 50 pacts by wh me of absolute te Lr'h}drofur.u c,



43 D:a-(3- 1 -pitQrrolv]..cadt~o~l ~iv-.--prop\ t~tercir.o\
bt""'z'"ipcaiciilin, Darts D vv-(3-

[--p pndviD)—carbenvl~3- - zpre-wh—et-| ~Ci d——U-p-ylpeni-cittia;

51! Di-f3-dirl nvlapi.pcscarbonvl-3-nloinx titv thQricn ni;

S5IEL/\lyicillin or 3 e, J)-

rnndin' tt~~alincarbon3' |1-3 rvclohr' xy. Areidlo’ ienY3 lpenicillirt c.

 ~r El xanipl e 338 1,301,961

NVBA - 55~ ; Uhrrr— fi—"‘_l“"'“'T"TTet'S 1—'—n—~XXC"ar bmr— F*-~—I-—”

. ni ~et hvEl ur eki d "C’b 1 F‘i‘Yi‘I“ pet: aIU‘(‘,‘l itpe gy hl“S““’C‘fhhg‘;‘l 797 "““V““’S“‘?EE”) Ur ed

ur lnll Tos 20 uuu m a unllu 30 1ahigics. un\u < phosgtne up
from 24.5 part; Q Vo htlu‘xan &4 &l \'ﬂuon g q_4~(11Qll hovery largely - reprained

‘c.t, parts 1w th@hu')lLdpfc ol Z bl ﬂaux@a;rlb@nvmlvé\-mm x5 iid tatbyxithe a :icl
c'hlorid e, 4. rheidpaunicermgreséri heding i Il‘t~~bcamu= co@dd By un‘mrw vm dfm 84T% S*

)T ac tam content‘he %‘%ﬁ?}‘h‘ 1%,‘8;';‘]‘%‘13“ Cért‘f‘mlafl“e& oy, ’7‘“”6‘\ 1105 . S6-
'1c,d chlori Zk, 1:, Lo .c, Auct aso "‘lq 1] a furiher cg o4%r .nmu“nof\:%uf%m%g— 10 6
S 5.8} not to interfere in the SIL scguent px.,t arntion o! the penic llm |
NMIIS|onaISGatr- 2.3--2,9 (5 11), 4.4i (1 1i), 45(2H)I 10
iyl el a - B) Sodium D-s:3:12:3g0g]-f-4-praps) ”6’*"”‘2“(73117)“”‘ *1) anld
qdﬁ? 11 I'his pmu'm$\s.t Sui). o ‘uo' M 67 T ox dmpid 'Hu ar ( ) pa
' ’ by weight of dist -2 fn vl- Q 7 \ICCL mm, o v hlorids, in ';‘*_ manner
(Nc' Effe;&%wenaosﬂcgynal astw B. ‘coi F: 6.25 units/nd~.
15 I}rlc‘ 303’0 - 2 -1 Teffcdl vL' ass aco;insts i5
PscuI 1dOrnonas *c ‘"“‘B ik \(m Lsiml,.. .
| Thc E. ffectlvenlw S'*“' npfl g‘] §lzfmeﬁf(sn\r a(\};lﬂ) . ltxanl!pie 39 60
Sod ian-i D-aY-(3 . trropoxvtgﬁrbem;y,g §¢6r13at1 it )-hBenzyl penic;i
iin: (2% e A) Thi gpip3H)cillin was plltaCCI from 24.49%
" at 57hi ‘a, "U ;tnrh of tpici I|na£| ]1%2 art3h;x- *Jsigtl of
N-i-p' "' opnx-.ycal Xgo&-x& Fo:NTNTBAWE 7§87 SERE ST da acidl cidorici e, in the
> au; manne r’ cTesemiibedwhsnsxanehe. 0215;1\ by weight of 2-furanecarboxylic acid-
B 32 23 N-ethylamids, Cl{,Li and phosgene, in the mamer desa Jlxd in Ry Hnl*k@@l )961
SRR 72,911 SR oMeRLC SIS € B8 T
S 6 - Foun%the repara tuggil %Lll(,j'l 1NM R
signal s at 2 8 -14|I45(2UP 5]01II)I
558 (11! " .' BQ 3S&ium D) r(B [64ftllr)n1]ahdhﬂur74pibu /B'nd luZJ in:Eu<j Tecdt' ewc) ss
agai ni st H. 6‘|‘I %) @hig penigll]i igpps. 1rE?'xfc'fle&1}/ "r' ] g qu sxtnoplllmll,u’i:c/‘pxr‘t., 2 30
04KC2: i fi i’é\"; Ln ;)én\é—.déum\h-aﬁinﬁﬁ]m ug u-L( fPIGKRG; i ! the XmuuhAldlu be é M Exl v
pl e 40 Yiald: 29% 10 So 3 wir 1): (3-
OB -, > N S-Lactam fedrit §: 3P - | B' CUui'-Ot' flZ\IpCfl7 -i? at! "This
‘uclicni W1 \f‘"w‘ﬁ‘x’cr |Hltﬁ 2275 partis byv -cipgh-t . aiefii 3i;
Il and 13.6 pari s\ __23@!-1 mgef(vp@r(pﬁpM (. -wil-clrbainm aC
cillerLIC, in thCm annl cr des;;sﬂ 1y, d.si2 ¥xagpiliigsaSe1j el d © 63 % A
15 ,-Lact 12m Co'itCnt: !SC, &Zéc(GJIIDutdESt'cbpm((BIn52 ? 5 N' 0.6 :: 6.0
]g " 72.2 1 \' " 0.7 NMAR signal s at
‘1 nj

1SAn ]
mer. &z 1%x(i 8 ( 51D, §-n(’!’: d!n)am lén‘ég‘a}:(«zri ?—g'jn’clhtljmexdn) benzylpenicillin:
6. 85 ( 3Thisaldllin d@p ApQedfrdPM.s parts by weighr of ampicillin cind 7.8 parts
2 0 (13 | | ) Ef f coby 'veishe o6 NgaietskhmiBocabonyl-N-riefhyl-Brth@icn reid Shlotide, in the

Ef f ecti venesss agg?&'}’i ’ti%if‘-’?‘d‘thr@“?@]?”? 5 2/5 1i!1;ts/;|. EffecLiven-ess

against Pl.l'cif ALAS caG,: sodl OLIT 1 12,5 am sim. 2> | mel cti vendss
it anifita;: ' r loaleaiRdit: SC 456 H bB. N 138 S 63
25 Exampol ¢ 41 }*ound C 499 H 64 N 131 S 60
_ ; NMR signals at 7 = 2.6 (5 H), 4.5 (3 H), 5.8 (1 H),
A0 6.95 (3 H), 7.05 (6 H) and 8.45 ppm (6 H). 50

Effectiveness in #.:'mal experiments: A and B

literawre, but f Example 37
Jf the N-dimcthylaminccarbonyl-N-methyl-carbainic acid chloride used in Ex-

propylamide in ample 36 is replaced by : —

vich had shortly 55 3—f11mcm)l'mnncc'xroom1 3-cthyl-carbamic acid chloride, ' ' 55
and cooled to 3-dimethylaminccarbonyl-3- -prepyi-carbamic acid chloride, '
ther was added 3-dimethylaminocarbonyl-3-i-propyl-carbamic acid chloride,
+f 30 minutes, 3- dllll(,l‘“]"ﬂllﬂ()xarl"‘n\l 3-n-butyl-carbamic acid chloride,
mixture  was 3-dimethylaminocarbonyl-3-allyl-carbamic acid chloride,
aas added from 60 3-dimeiisylaminocarbonyl-3-cyclohexyl-carbamic acid cnlondc, 60
wure, at — 10°C, 3-dimerhylaminocarbonyl-3-phenyl-carbamic acid chlori ide,

wrahydrofurane, N-(1-py r-ohd»lcarbom 1‘ N-methyl-carbamic acid chlunuc,



A) N B.euyl ..-piicnv arbarnic acied, chlloride: This substance v;-:s
obGained fLoin 19.7? parts by ht of byz.'vlinilidc
hr reaction wit.i Cl(:1 ia,..ci d): os-iencg-inp-the—-pmanncr dc!:,.ribed
in E xanp la- 34--). Instead J of distilling-, the :;roducv was
recrysiallisedi eom bcnzncc-vertokuvint (ether. 30 Yield:
90t /. AMeltingp pi;nt 64-66¢cC B) Sodlium D-e-(3-bjcxovi-3-phenltiz:io

ni & CO7VI OCi 3 "I"ie rirhxlamnc sul was pr-eparci
froin 11.5 piudXs in vwel guht of arnpi q;sniqaea in mathvlcnc c! oride, as 32

[ CSC i bed in Exaprn ITIS[ Ted or = Lxur oussodinri—sul~=thate; 5"

4 7,par t S bV V\A/el ght &If g V, '1m‘“oca1:rt£n —1:1“::1'1 Car ““ﬂi?ah% maqleecat 1XI SI t eve adec 2|
frorm the N-eth rdeatto vl- J\VE -l-cyvaané1 ac. ;oF{eron wWith 7.8 pariq by
wne. i ght of 1" 7381nd mm -Carbon AN hxan;tucﬁbam &t GRri@yide, as desc-ibed in
Exanpl e v3, rhougti aﬂ-phvmlalmra{c@oaddq mctmrhméuﬁnuawixd tHidnige, 2. 0 parts 'b-y wei cgh?’

4pephpling whylsprbe i
ofitlie: hyl-.nine gd ‘(“hé”? %}M‘} !em bgrﬁf:ﬁ‘c‘?gfd@hﬁﬂ'ldhl s pc2uicil n.

Vi Bl d: 72% (3-1. a. chafity Eaik etnyT-carbariic acid chlon

40; Cal cul ated: C 5_ ﬂ‘y’latm‘,{ie o (IR ot S o C57.7 1-1 5.4
Ni9.0 S6.3 1 N-etH}dWx&qﬂjogmall—Ghxﬁtﬂrbaﬂm&cﬁi-c-l@n (15 1-1), 4.35 (1 11), 1t
4.5 (2 11), Effecti b’ewels@mu °’ﬂfv°‘1»5 %ﬁ ﬂiCHDWSaCmi q hddCB. 5 pprm. (6 11). :;n

and 0.2 Seltd" 4 &
45it.e n .r.nner Exg %%}a g‘b n-ph '35% ﬁltguafcmiget hoxybenzo i ]

- 3i et hyl nr eildo) . qu-pfpemqge:nbcmub Mzrpm [carbamic acid chloriBi S peni ci | 1in was L8
prepar ed fronm7.0 Qaﬂs‘ mymwéqogﬂ‘rt\* ebutdrcrbtons ddd diledddt<5. 5 parts by wei ght

AR arb: Jowice,
of ¢N- (3-uitro-4f- ﬁlw lowmg pnici lﬂﬁhrcﬁgm \}T E%onné(?]}lu 50€ g}n(%algh—l—orl de, in
t hé manner descri beﬁ nl-(@ d Jn%§ca Bl thél il \—bcxm fu sicillin,

50 Yield: 77%38- LaCD&F(B-@DxﬂUﬁnhmo@&%)ﬁi propylurci€@lteisligdrtcdlin, C 48.5 H 4.7 N2
10 9 S 5.0 Found: D--(3- mn@hmmmocaﬁﬂn\@4vr0p\rih"m¢<0-“8m1&‘511141, The subst ance

agrees with that ofDF_‘S%_ o ‘8“‘%1%“"?%!{;_% grrjieesto) A ITINUAR spect rum

mmocarbon ¥

1 {l., I
354 Exarrpl e 43 "a: —u-(3 dumth‘ Iamn ccarbonyl-3- «.wlc:];:mrsléﬁ Q:E'f EQC%@T[ eonx' | -he
Y@ roazepl n- 2-26ne: -« BhdmiethfllantiBocdrbd3€3-phb ﬁﬁr@lﬂ@ﬂ*ol\ﬁ@ ekl are rom 2
hyd 2 - Inhaskidocdrioditie3-Shthy gcopi@pared f 6. S 25
parts by weight o GESIIS errand-3 Gy ofei nghpEricilii t sand phosgene,
b gh fIE-fe‘&r‘#aldJ@\ah k-2 @y loicide)-tengiyEsiciliid,2 . 2 d ph

in the rranner descrj ’gegg ﬁ‘)"l‘El%l ??:‘glzt;’z %\tg “"rE f é{);;é:ﬁ‘%;i;%ﬁ’e
Boi:| i ng poi ntt B 0L e e} o]
g 1 yl-3=inethytureidloj-hénz it

60 34 Dse~(3-1n1eth \hunmocwh onvi-3- mﬂt‘ht iuu .J'o) Lenzylpenicilling 1, 301, 961 3t
34 35 B) SodP-4Hf3-phenviaminocarbonyl-3-methyiureido-benzy Ineniciliin, 2
D-. a- (| hexahvdr oaz dpiii-i 2m01mﬂ011ﬂ ]-L‘(t:‘arllﬁénwu‘él '(‘r‘?b}ulb@%&‘”lﬂpenl cillin: This
pcnic-iliin i vas ép?g % 'me _C”g 9o3 “’li‘ X JFLH WRCHE SO anpicil1in and 4 |
pans by weight of p 39 TRV, h@mh.\{df BeeMdnAnet  in  the manner 3
descrl bed in Exarmb e$°- k&:ﬂﬁt ﬂ'ﬂ(ﬁa)}-r‘th‘ Jarcid)-henzylpeniciltin,

.45 Yi el d: DHAE3-F l:tn‘t_amn@m ﬂﬂ@:@htlemtmeQ}@%NMR §lugnJ| s at r=2.6 (5 FlI)y,

4 3-4.6 (3 H), 5. 8%1" fpherigrrp ﬂ&“e“( qebyrjuscide) 5%‘6""2”41;) and 8.0- 8.9 ppm
”) —n=(3- q- morpnolinvlj-carbonyl-32elk do)-Be:
( 12 10 W Dge(3- A (lri:h(:i\] i gful]ou\“ \1 n pro\mmcvlo\ bengyvipenicillin, Exarrpl e 44 4

1O Soci unm D-;c- (pykED ﬂapzﬁg catnorbi=3Can Rl nh: ,Q)m@lﬁa,zyl penieillin:
:Thi s soh: t - ance mas3-firicpanedarbamilei- otﬁﬁurpro\tcgvbh hlthlC?l,"gh -t of anpicillPn
and 15 parts by wel’@hﬂ‘-@fwh‘ﬁwb?fb‘lfalr%dﬁlal‘“&b‘y?‘ﬁi%fP’cﬁd“ <l t he manner

described in Exanple 25. Fxample 38 N Yield: 83% 4
N 15 334 actain cont.enb-.. IBQ%I wnsvearbonel-2-ethylureic m;—oullvl,,.m\_l’l'n .
15f N. L his neni iciilin w ﬁ enared from 24.5 parts by weighe of ampiciltin aud 10.2 ?

parts by weight of N-metl n\uu‘wom [ 'num'cau amiic a.id chloride, it the manner

described ia X xample 25.

: - Zirld: 812 '
: 39 G-Yactam content: R4 5
Calculaed: C 476 M 5.0 N 11.1 S 64 )

Fornd: 484 T 55 N 106 S 538
NMR signals at = 2.3—2.9 (§ 1), 4.4 (1 i), 43 (2 H;,
- 5.8 (LI, 02/411), 6.8(3 l[)and. )
55 8.45 pom (6 H). j
Sffcetiveness against I, coli 14 6.25 umts/ ul.
; Effcerivensss against Pscudononss acrug. Boan: 25 vaits/ml
§ Effectivencss * animal experiments: A and B.
Exampic 39
; 60 Sodlnm D-n-{3 i-proposycarbonyl-3-methvi.y clivy-benzylpenicillin:
; This ponicillin was propared from 244 paris by welght of ampiciilin and 12.2
' parts by weight of N-i-propoxycarbouvl-M-mothyl- corhonic acid chloride, in the )
ieanner described in Exan apiz 23.
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NIVRsignaIs at r -:2.6 (5H), 4.4 (1 H, 455 (21r), 5.8 (1 H), 6.25 (2

M, (2H) 8.0 (2 IH) and 8.5

oo_nnm (6 . .

D .D Exarrpl e 45 20
D 20 Sodium D-r:-(3-formv-Vni-hl

ur ei do) - banyI peilin: T-

Thi s peni CI | 11 f, was prcpar ed from 35 paizhsecpy wei ght oC annpicillin ands
12. 2 parts: %y viei-p-t—of—N-f-or - N--nerhvi-€arhami-e-aci-e ehtorirde—int-e
manl i cr dcescri bedicldn PExr npl les 23 and Ti-B). Yield: "25% 25

-Lactam content: ’c"{%@/ in conien

acu.md G 3 IY 32 e S o .
25 par- Tl' ¥gpam él i1 b E Er hey 5 akqt rrx | i xanc
le : - sed NMR B\mamrml C-Ki»5—./]. ‘Sﬁﬂﬂp‘lﬁced 32y, 5.0 IN-form1in Jr . |t5

rroar 'ic acicd chlorliA, (}S(lli'Nég-f’eTﬁm’Baf~DﬂN15IMIFcBBnV\Ac aci d

chloride.. o-fa Lg“ﬂ‘.“"‘f"\“‘ N“'?:’ Pyl It bapeg/at e rmiacd chloride. 'L -fern;
T Tied B R T TR e e sl
c-1""rive, 3‘ 11| b

tohl-i :"s:-ferm !-';- x CIZ \ 19I h(gﬁi\bl ﬁnﬁ@g _ r$ d c~nluriclc, or 10
. 3T5 .. Sofum D-<o(3 -few'r“ Rl 6pares L

Ve ' ,“)IS'(.H(‘U from ﬂmbx Ginf
i hi Ce @ X-3". >l wooi™ LT Z&I— %”r}:J T hfoamic &) Xehlorige, i 12 Ranued T C~. 40
i

th f&llovvsu g gc,'i','mqhmsl‘gasuare- ta~ i1 1t Omm thei r

sodliune salt~s: Yield: 63% . - SO .itilil j-r3-f"i|| -3ri~i. 13
-t-tit D - L. GChactn contend Ka'c Lzyxril :d.11,
fh..... c. Xj. '; ;‘{S‘ “(@5%24}1“% Spho%qﬂ- A O N I I - IR N I A S
O i o I\Mstnals at7=23--2.8 (5 H), 4:43 (130, 4.55 L]~~~ (3

N B i | 1 - elﬁga]iilgﬁ%%«‘-&u‘vﬂ SIS PP~~~ e~ v~ o, .;1i |'p¢

. LN C9113"1s - \ V¥ ini o R
- Effeciiveness egain ,4 f” 1“‘/- al. - ' . .
I . bt ! ( , C- }ﬁ:zll\"l 189 ag i.fum A0z Flsua rls"Lnl 1131 1) -t - in-11- 3’ G
Cl 10 2 LllL\,Ll\Lll(‘ g i R :\7QL1Md£di do;)("’ l] I-ZJ t,'huu/:n Cl | | | n C NTX&I m npl e
47 1 Lficctiveness in at lnm‘ Jxperiments: A ap H’ AX) si-N | u~c§l3 N
cphonyi carhainic a;id cloride: y Exambiz 4y y
The L A)vva SRl APALRH . b S J,dp. a. .- loy _
sf --fur.y'" ... LIy BEs substance :€@bigh@NLom .19.71 pabd baAiweight of benzorDEiideCBC i Nt
t he a; ! i 7 reaciiop with CI3Li aid prosgene, in the manner g§s p[}gcl 5 ‘4@1.;)[ @ ¢ Ergiggd ‘
yi el d; 9";’ ' -L[ h?'ftTTTc:f;E UQ:‘Lud]%éiL l ' *:‘lctzliéf m Lklmnz;zwo qum c;ér j eat i°9)n
to gi ve the aeni ci e :
1, 301, 961 . B) Sodium D-a-(3-brvzoyl-3-phenylusido)-berzylpeuicillin : 35 jcilli n

13) Sodim TD-n-('iThe l);prhrleyh» salrguag pic epgridyirpe A1 5)1‘"\1&n121 \rfzz@r el appiciifia imrn, * 4

nrllnlcm chioridey s nExamdle 43, Tnstead oi Jpyelros divip , e
.p ! 5 paris by weig %Fpi’u.\u_ ﬁ}f}o "" fig) Z mlm,u\ T (;'lxb‘ flpdﬁlf rové% 16. 2
innrls sllnt 1 Were p*..f: hehifhy wRr @ 1‘:1;11111" »lp'lldgs\QFJl‘b.&V ph&NMearbamic

par ts by wei dAgl ht add Mae,. as desQvticd Bk pﬂemvlﬁambxam wit@ tbaCaddibn of a fu rther 2.0 i
.ner dcscribed P«'HKSExan'pxlit@‘ 2 thyiGmine to the rqier glutiong Pyificd thigpwidknai n con. ePt :

91%N|\/R111 si gnal gdf & 4 (1.1), 2. 5 (1 1ND3.7 | (1) 1, 7(31%]
5 8(1 IHi. S 45%&&"5& foC 57 11E43<aNré@ 5, If, instead of f
Z-furny - I}I— 11h§§1v~0ca i@ 57.7 atl 814 dij ¢ (bl $.23c o0S.'din Exarrpl e 47,
10 i n I\MI@:gnahat*—ﬁZ_‘i——Z0(1%) Sa gé‘@)&;‘i)@fﬂ 1 1nd 15 pO I‘LS
N-‘{Z High mel ;} 1 WhecrivenQVih) g 2%d chnidc, :-ainplc 25.
N—,_(“Scbﬁr(g‘; ectivendcss in/aniklal Criiel Cft 3. 1_ |VX-bIIIIéZ;
tu dd:l ILe,: ,N(5-InCt |hXin ;. |f-2Eopnp}4N" ntelhich a i-i acid chi
olid OI’ D-a-{3-[3-Niiro-4- netl‘oxybﬂwo;l -3- meth\]urud\, ~benzylpenicillin:
) 5 This pcmcxllm was prepared from 7.0 parts by weight of ampicillin and 5.5 parts
: by weight of N-(3-nitro-4-methoxy bbnzoyl‘-l\ mctl.* 'carbam. acid chloride, in the
) manner described in Examopics 23 and 41-B). 50

Yield: 779,
8-Lactam content: 899,
5 Calculaid: C 485 H 47 N 109 S 5.0
: Found: Cd484 HS54 N 108 S 54
f The substance agrees with that of Example 25 as regards its IR and NMR spectrum. 55

: Example 43
. s A) 1-Chlcrocarbonyl-hes xahydroazepin-2-onc:
i and 12.2 The substance was prepared from 6.8 parts by weight of e-caprolactam and CH,Li
‘v‘édc, in the , and phosg uxe, in thc manner described in Example 34-A).

Boiling point 80---85°C., Yicld: 37%, of pure matcrial 60



5 iN31 --dii,),,, jt~zoi;< -3.-vi-cati;{.ei-"i-N-V.II~t i\ , C
-ii-ihQ 1;C(; c:tin LI areIVkaCC ".-ith altiici;iC | tl1l sodium
saU~s 01li 1'iZ facwn pcnicllins are obi_a,l_ned:—D)-—e-: -3 5W—t+—Y——
fu I (3-)1 3 n'chvllur 1> ANE-0 1z <lii iIIi i, i)-a-(3- [.'-
*bl_no-furul | -(,il 3 i-o0-rct vyIurecido 1; nxvl "niillin, 20i

,-S-(3 -[5 nmegh'rc-ireshs | t';ft. oz |136§9611 -3-n-11 a-i - )
|rv1 di bo) o: : zy———Zm—-l—J—Hm ar- P A (e P ;Ir—-duoc-uon_et-arz-w ?_5___

“3-v rl- irbot Xi s | B)3Sodium D-«-(1: rxsslwqud)upm@ﬁyl?e)mcmd sbliaminos begzylpe@iciBin: anr s
desc~ribe d in This penicillin was prepared from 8.1 pats by wcight of ampicillin and 4 parts
~Eannz , | S odait7 o B0 SR o glsebpifhesipespin 2-0ms, i jihe mangey gpspribsd fn

A~ >W . c||||5IUII&fk£x‘>d2m°,grLUV 1V v eirhr (I'f N - ed. n ‘n |
St ad’lac@mlc@vmdm%u d.'dS 2 parls by weight of
tiietl"iviriun"ue \v‘tl‘l‘%m&'ﬁ”l“bd: ), ?th gﬂﬁﬁ ’tl ctr. of theo | si
25 amiine salt of 28 a- ts lyv | P 2 iln in 300 part- |v
vOlunri of' nmeitf-n: chloiide, the i We cvis sturcl- vi-

excisi. o i Wiss:e. for hO|||7n|CSISE\'1h11131c4$45IS rth-Iced 10

lenperature, a suppcchiiy - gfpbgf’jquzr}?lhb - Cg‘b?""‘“'“ fox- beazylpericil and (
was then pour..d i lblr ngr'l Q)? V\%g é‘qrb}iu&ﬂb lic(:.lnlvc)fgﬂfh? u dctcéxi iu? ad[lr'f [6’11‘15 . l h .
i.:.ic., ;h- organi cnelchasse/ was -, e aq couasphas

vice..red vi.! cI Drilcpmicont@ce?¥,; m xt ur Te 2nd ad ust ecI 15
3 to pl- = 1.5--2. |"I’\tiwt:'h‘saﬂn26<5é%14t«} IO %I’d§ M4, whl:.t coolin vw

P g —d ne.

;tit ice. Afitcr al3;lg selparéise( ”) i pl\’”o I"fIC phas; aniv" ain
li.evinr,: cxtiiectd tile water w hether/cthlI acetate flixtue, tleC

"conbi n' -cl orsnc solut|0|. wel d.rie' isaoplers5 . SC, ad filtered, a;ndz
about 70 pants by -ol Sody & Dryefp A4 ‘S‘} %ﬂl‘éﬁc'@ﬁ bapedbnigiin:

5 ethvi hex o oat i n & Lh ~:"%¢br%s|&w°’ B PR e e v ey o
ecuet L.

ri t-ate. 'h hc nrkvagseyaaon )re al most to dryncés in
resi due was dissol - Yedi:i #¥%ret hanol , and the product: was precipitated4 as q

no: -crystal | in® whi'Ué“@BIE s B ance by adding ether. Yield: 26 X 2> B

bt o B el

jf-Lactarn content: 81 4/ '; Cal cul a{\egn‘,gé 51.3 2 4. 5 d 6.1

N 9.6 If the N-formyl-N-meothyle lr art’c acid chleuits used in Zxan ,p~4§);ss.@1l_-lic5.d
| Found: C 51t%4~—1-1 59 O 5 N 9.0 NVR signals at r-2.3-.2.8 i
(9 T-T), 4.3 (] 1); \413;3%}‘(12 H,f‘;é,g?;p;{ﬂ,? ¥% 6.95 (3 H) and 8.5 ppim (6 113 o
Ef fectivernss Tn anr\m,.qa,i \éxp(erto HERt Siq 4 01,(.j:gnd B (5 Ef fecti veness in E
ani mal experi nent sragaifists: Psemd@xnzenas nGrlidd,g, ' g o
45 Val ter: better thafrehpbdniehapid il #Hednpl e 50 Sodi um .

D-a- (3-[3-nitrg-4- met HERy=bel: l\;bﬁdnl Fidegp)o Hy?urcido).. benzylpenicillin: o

......

This penicillifi was: \megaﬁ:efd‘ ks ,q,nitu .4 |.;iS,Lpia,r;t Sadv we i glh of -mpicillin and
12.2 -fembONpantshy e ghtnlofl K pr

-(3-nitro-4-net hoxy“b&r‘r?byf)’”l’»&— SRR ucaﬁbalumc saci d chl or| de, as described
in Exanpl e 49.,Yiel d'”z‘ﬁ?‘f.l Lt am conty il ide by 95 o
Calculated: € 49,2 MO RS L St 2

uk 1_.J REITS “.n.

2Fg@uﬂd.dr ,, ‘;-

55 43-A). sodinm D-re-/3-four . '-1, 49.2 H 5.3 N 10.1 ¥
Si5.5 : NAI RS gniat s(g ét‘t"l‘r' o SN B Bl H), 2.4-2.9 (6 H, 4.5 5y
(3 H, Itpeaizjlli n"‘bf;;-;.. D3 ii:;l:s:m 59 (1 H, 671 us
(3 H, 6.2 (2 ‘L!) ﬁfecxlveness in ani nal Wa
experinments: 1, 301, 961

36 37 e L‘
adn Sodi um D- a (3 [3["?.!1

y “[ﬂ?@o 1-rei do)
wh faren benzyT pet | it

ht‘s--ﬁenl Cl fI in was prepared’ 0

from 21 parts by wei ght ic arrpl ci d aI or| de) i n8: pa: Eact al [
Example 47 s

&) N-z-TucybN ph ‘l}lul"h'l‘l(_'xld dl(mk ,lf

The ™ 3 red hml 9.4 1“’ - l) wo :L .f Z-furoylanilicds % i

55 reaciion wirh € and pl, e ne, mn the mann W ;-‘lbn -g .'. amole 4%_3")_ e ° r:q‘c

Civele yield: €57 ¢ <o

I.\'l."\'_"..

e T R o T b fagpe [ S : TONITE]
- L'he };;;x\u was reacred, without frrihier gurdfication, to give the seuicillin of
Lxuniple 16-BY, -



N~(3ni t o~- met hoxybanzovl )-N--pr~kntY clordeinafi by ", eight of
N-(3-nitro-4

-G~ plul at manner.described i n_Exanple49—Yield: 16%

90s f3-Lactam content: 900% NVR ~~~~r.=2.0 (11 H),:2.3 ( 11H), 2.5-3 .0 (6
1-1) 1 NhiR signals at =1), 6 05 (1o

1fectiv, (3 H, 6.1-6.6 (2 11) and 8.4-. p 1 D )

.fetv Eff%tl vgness in animal experinentsictAland B. Exanpl e 52 35
é—ii?ﬂrr?omlgmﬁ e (%}S%h%_g Qg@-cgﬁpgpyr é_r]l?«t‘)mvn/\lp i
g @nd 4 il"u 1k k};u Cli p WitdD 162 paris oy hi ¢ awepicillin aad 11.5
i@mbhl in Welngllfgt LT 10l.15'peﬂ[r€.h }qnlﬂum&bﬂrepar& c[@mGOv R KE-Sribed

byw g aci pi Ciid Fiaﬂn‘u’:ﬂﬁd 10.5 parts by weight of ~ ~
~~~~~ N- et VI cabai raoqlcbl nm or| de, in the manner.

w

Yi el d: ¢ descri bed R , ;

R ; ‘II\ZN’HII 37118 —4.7
Gacua Yield: 92% & “gna " (3 IE\ 53/1 Y} "n,l)b 5 ;pm)()l .
Ca20 Ilcul"R 20 *4-1,actam content 93%
20 l1l4round: cal cuI ated: C 48.6 || g Lipgnplp 481 eaminle 47 16
.NMS Found: 0 0 If(,)mstHc uérhg Nﬁ“ié ~hes SJCéﬂgulNM ‘L(ll rns '“‘g'ﬁlaa’f’ anab_xl.st:-... 75
2.6 is(Redld), 4 .4 S,ZIV’(O}L.TJHL\) fur4. 051)(\;2nlml<)u,l Mic (84 cfskbgud: H),ci' 6.8 (3 D 7.2
(31 43 and 8.4 pprN t) rddo} - 3-0y -1 -meihyleasbamic cid i, '
Effectiv 25 B -{Seruttlic Werrvesb‘d'rlrp‘a Pr‘all“ et pigde s Examl ¢ 53 0

25 Sodi um D- 5 ( 3- 1255 dingctiry rbb’é‘r‘riqvl TR Mt T cgdg)\a,, enicilling arc
by ' benzy' | penci | i &%, His 3 pé‘n?‘c‘ﬁ'l“il n“vvas“prdparcd from. Zémp(arlt s by
wei ght of anpi ci |l{> l-|(3 sz;mdl.aﬁ d-Tuzoy (3 -3 -methylureido)- (e:..(}ikhlapty1,

ft‘bl‘é},“ﬂ in.the 30 30

-dic.lorolNei nzoylj) - f- [ ¢ rlblﬂtlo—gnhcla(pﬁm@ \3@1‘ ‘dw ;h[f
uu,mo\ bf‘ vuoc nicillin.

Yie 30 partstby deiuniiBiin Rty ISICLOMNL
Y,.eld, npaner descr?b ’éx’ Aisquiidgl Y"e d" Fyiippeidoybensipenicillin. o

hd
<

Fc{«:a‘h&uhated C 47.6 || 4 2 o 11,1 BharBleg

N MR 35 Found: uud Gl@a-g-u g_j_ -6‘ n@" -@ g 7‘- \.LCN géenl o unl (

35 35 NML AR sig é}“‘”"" 13 g )m“‘zrs (,JL:JLF)MQ B2 1y,
5.8 (1 H, 6.9 (3 12;;(:‘3 N £‘3 ig}l:%cdlv o npl%nn 3 3td pd a{rﬂln@o54m.$0dﬂ | um
D)-ic-(3--p-c'IlIr Lﬂbmeenﬁomn. - denks ey kil B d@)e benzve. prcm inkid 1140
Tiisrpeedi i lir vvasupm&pavr edx b @m@Bf oy ghdpy! Ly Lh('t Cofodarmpites PIwe 71 'dhd 16

part's by 40 dg e mhyu rchmmw FUP A0V TR A barc

A
¥l d ) 5 s
acid chiori de‘ in t %’Ill I”éﬂ',@?}ﬁ?lt nﬁgﬁlﬁ, 1.@?’ nloric acid, whilst cooling {ifh e AfBr EX&H’D | c
Yin' Yicld: 16% m) wrated off the organfe phase and sgain ha wing extracted the waater with ether/ethyl
acetate mixtare, the-¢ u@am,thQrc as]tcaqulw e ICA “‘8‘2‘%) :‘-'1‘(5'11"“‘1 11.1; ered,
Ca| cul ated: C.51. Fnd ppouy 7 (5911@1) 6”) ‘1c|ﬂ Q moleg w@h on or sadium 2-¢th; kxmmﬂ in as
¥ ining h vieraqadd: n'\lf"\w)ewoal lmaost 33
45 45 ” T—kbj’L Ujljﬁ Vi )(,(b(, mﬁjrcs fue j:is 5\\5 I Ao il anD it pr@ué Wi
GNQ/ISN(NIBTEI) S, |8n£a‘;| ?3&?&1’)&1&’2}&3181215& sta¥hi nJ,é:.) e AlidBhb (m]:fd 0), ,.1(&4105!}(,2 1), 5.8 (1 H),
idd:) 261 m

Pt . so Ff f ectiaremes Il‘ry’la.hl -Ql’lé mts B. 40
90 Exanpl e 55 Sodl gﬂ 2 % gat; pla‘gg} % g - 1t - ucei do) - benzyl penicillin:
6.0 parts by wel gmrM signals at r = 2.3—2.8 9m4 (1H),4524), acid chlorid_ in 25

parts by b (M@)L@J?m(whmr'm\élbetl r:wrirc.furane were
added dropwi sg ,F@Vijt~i§1“aa“§’é?1W“d‘ﬁ“ff 4 and B p . 0V 55 18 Dayst s
by wei ght of 1arrp| € Sﬁ} ?&W h;éxf :nc:ib aganstI, seis om(?nsgfé% strength aqueous

55 tetrahydrofurane .2 adjusted vwith triethyl hntine), whilst

keepi ng the pH at Example 50

Sodium D-a-(3-[3-nitro-4-methoxy-benzoyl] -3-cihyiureido)-
) benzylpenicillin:
$0 This pc‘*umllm was prepared from 14.8 parts by weighy of zmpicillin and 12.2 50
parts by weight of N-(3-nitro-4-mcthoxy-benzoyl)-N-ethyl-carbamic acid chloride, as
described in Example 49.
Yield: 243,
B-Lactam content: 86%,

aroylanilide by i5 Calculated: C 492 H 49 N 106 S 4.9 55
> 42-A). ; Found : C492 H 53 N 101 S 55

] : NMR signals at 7 = 2.0 (1 H), 2.3 (1 H), 2.4—2.9 (6 H), 4.5 (3 K},
ie puaidillin of 5.9 (1 H), 6.1 (3 H), 6.2 (2 H), §.3—9.0 ppm © H).

Effectiveness in animai experiments: A and B

P



---S by adding triethylamnie. Thl(eleflLter the mxture was further
stirred* at QC untl *A, nore triethylamine had to be edced to nmaintain

the pll at 7 (about 15 nimnutes).  Vater was—now added, the
_t.etrahydrofturane was stripped off in vacuo, the residue was 60 A
extracted o;cc with e;.lier/c.tyl acetate m xture, and the aqueous phase
was covered 60 60 . O-. 36 37 : 36 ‘,37'
1,301, 9 1,301,961 ——3—7——wv1—d+r—f-r*esh T e
ct her/ ci setate—mixture Thefealtaq a pl-1 or 1.5-2.0 Ws eschl islhd Y
by addin; dilute ¥ [ oc l% gn@..gl4d;1@mkyb%@,1] M@r@ﬂpﬁ“r‘f@ hc m xvure vast E‘av\rﬂ
wor ked tup as in | 1% i aﬁﬁhtpheﬂlb@nl CI II S oM eChRist at ed as t h. : vicld:
sodiul :ait. | gﬁg eracva 5Jas preparc8 from 2} "g h&qg @d’]tnloriﬂd,% the 5 5 - Lfaci[
5 Cal cy at eq, {giLof IN- (3-h1tr6431¢ThN5b‘Ti°‘§ ’s"%’ Found: C51.2 HI 6.5 N
11.1 S 7 - r Sis 415118.‘@1“P*~92328(5 11), 4.4.(1 H, 4.5 (2 11), 5.8 ' xMR
11), 68(13(“: (20d), 8.4 (3 H), 8,5 (313) mid 10 10 i
8.8 ppm (3 MRamng;’;‘;?fj%i 11),23(1 1), 25- (GH), 10 “1010 o
Ef f ectigeness I n &ani nal 49}5( I)’ &amb@(ﬁmﬁodl um - Lilect
D-a- (3-.acetyi - 3-et hyl - lflﬂfI @enl eillin: This penicillin was
pr epar ed froﬁﬁ@@cﬁf&?‘t‘é‘““ﬁ ° t "of annpicillin and 6 parts by, 15 15
wei ght of N-acetyl-Netdyl - car baI |Eﬂampla(§fdlgm 1di n the manncr descri bed ;J
in Exanpl e 15 55. sdieh B:o-B23BINY R, @39% clc7;a| %L ated:15C 566 IF
Il 5.4 11.2 S 6.5 Lmdmvnt of ampx lig@e ®%.3 N 10.8 ¥iuad
S 6.9 ld\l Lhis pmla”mtﬁ“ngr;g(‘:ff; i?i 1\3(x)n]rc:th?1 carbamic acid hlorld?dn tlﬁﬁﬁns{lﬁgnal s at r = }33.,@
2.4--2.8 (5 “°‘hr411€t1,m§ 5(2H, 5.8 (11-1), 625 (21, 7.7 (31, G
8.45 (6 1) an&il &o/ppm ). : Effecti.veness in ani#al - 20 E\XO’\L/E
experi memt s: Blac@m coﬂtcnt fﬂ N 141 S 65 Exanpl e 57 o
25 Sodi um Da@«(ﬁ@hw‘hc esur,@RY k- 8r€d do) ben zv Ipcn icillin: This |
penicillin “ pg,r@ f2r6®m128/‘partﬁ)s4 m dof ami picillin and 10 parts Effe
by wei gcht of acct yl - Nesii2 Br 68 %h“”?ﬁél‘ﬂ"}}(am d chloride, in the ma? nner
describeg in Ekanfp:t»es 1681‘11“39‘1" ”‘“C“ 0 Yield: 67% 25
30 B-Lactam content: 89. Cal cul at edixan5330_ 115.4 N, 11.2 S 6.4 Found:
C 52,5 H6.6) N 10. Ssoqibnds QU g@iﬂgg@gﬁgléﬁ PesyY 5 g (5 1-1), 4.4 (1 B
H, 4.5(21-1), 5.8 (1 Tl), BB cight of ampicillin and 18.7 6.3 (2 FI),
7.65 (3 11), 8.2T8s ?m(gh(]f E 2 A ; f]c(:r f:,f!x?/;%?) i\)ldrl:cttl?; 1:;1bamlc acid chloride, sthy 1 F8m (30 ‘({1
11). Exaiplc 58“55@””(1“ E, J-l i vrvl -3 m | ~h"vul Cal
rei do) - benzx' 1] C&{” Y Thls penl C|II|n %' as prcpared from 28 parts by {?\‘
wei ght of ani piligkdd |c5hcman85"/10 rt 40 by wci ght of s
N-i-butyryl- N-czmlhtdeyD Aé’a{’r l}g laf id\cﬁlsl oride, in the maanner des¥ri be%;ii
40 in Ex3nmpl e Bgd:yj h g glugqtgammmi@rﬁ S91dCal cul ated: C 51.1 H
56 N 10.8 4?‘3““‘““5 69(3Ep8chH)md3>@)r5@®- HL 6.4 N 10.9 ;
45 fixample 34 1) benzylpenicillin _ o .
: Sorlfml‘il D\::;(3 x;:;,\l;lcocief[:onx:?sl ;d?tlsc tll:\‘ l“}cl:iilntot))f an 1p1<.mm and 16113:;1?[:? 40 - 40 ‘:}3
0 welglrr‘holg IQ'n';;-:lchlxl;robcnpﬁ:»}1 N-methy lmrbaru. acid chioride, in the manner de };
in }u'mi%lt} 43, : : ‘ _ . y
Yield: o : o , .
3-Lactam content: 82% - 45 - 45 3
45 ‘Calculatca C 513 ﬁ ;g gll 2}1, §351' ggg : !
Found: G312 5 280 ) 435 (LHD, 3 @1, »,
NN .\'Jana]b atv 53 (1 H):693 3 H),84(3I) and i 1
8.5 ppm (3 H). . : 50 !
£Q E‘fcc.txvcncss in amfr‘"lcxperumnts B. ‘ 50

' Example 55 ,
Sodium D-e-(3-propionyl- 3_methyl-ureido)-benzy lpcmciﬂun1 i 25 parts
6.0 parts by weight RE -propienyl-N-net: hyl- c’tbamm ac1d0c Coréco \.a D e of .
J were added dropwise, at ;
by volume of absolute tetr mr’murme > 4 ed droptss 0%, 5trulgth oo 5
18 parts by weight of ‘unpxunu in 180 puarts by o S he. pH at i
D1 rdroft rmcb(mx --8.2 adjusted with mcth\ lamine), whilst kecp d et
tcm;]{) 'rﬂdldm* tricthy lamine. Thercafter the nuxture was I{; tl‘c7r Zuén.t 1 L s,
more t ‘ o be adced to maintain the pll at 7 (abou i
1cth jamine had to be sodd s
\‘)\C;'xg:r‘;at;no\g a:.cied the tetrahydrofuranc was stripped off in vacuo, the r

(i“ extra 10U (8910 —e. « o ure, an 3 l wa coveres 60 6
t thd /2. X 'y 1 d ¢ aqucous phaSC S 0
CX O ““‘ Ci h ]‘ £ “,I acet: ¢ mil tur ‘h



NVR signals at, = 2.4-2.8 (5 IH), 4.45 (1 H), 4.55 (2 H, 5.8 (I 1), 6.7
(3 H, 7.1 (1 11), 85 (6 H and 8.9 ppm (6 H). Effcctiveness in ani mal
ex 8. :

50 Sodi um D-a-(3 -mchl orobenzoyl -3-inctliylureido)-benzy Ipenicillin: This
peni.cillin was prepared from 19.7 parts by weight of anpicillin and 10
parts by i ght of N-mchl oroben'zoykggl-grg}at hyI car bam c acid chlori d%,] in
the—mannerdescribed in Exanple 855 Yield:—62%-

55 fi-Lact am camtheénth cﬂ&ﬁ,‘k’ohgaaicﬁué abxede. 'IGCJEaILcBa 1:11 lof A5-42.0Ch> Gedlishe9. 6 S 5.6

Found: C Badid; lerLc(lac—@ hlg@lc i@t ONG, WherqupoiS B HExNA VRS sPgefarsasan r

%4-2.8 (9 1I- “%"&%} j}nq_ﬁhc. pglucglrx( ‘Qasl_;r}ecrpsﬁcd as e qs'bum salt,

&8(]5H) 5685f oftg: 81045 ppm (6 H). 5 60
ce .. Calculated:. C.51:1 -H 53 N 113 S 65 *rk ok

3S Found: C512 HG65 N1l S 75 w} 961

38: 39 NBYR pilals apy 23—2.8 (5 1), 4.4 (1 H), 4. 5 (2 H),5. S

"3 ffel Sgdium 68(III 74(211 8.4 (3 H), 8.5 (3 H) and

*a- (3-aectyrl - Bectednby Int: urnﬁl &ppc)rmémﬁrelshr yl benzyl pcn~iicillin:
Erleci This penicillin was prepared from 2 1 parts by wei ght of

a- am no- 4- net hyl - benzvlsog,nl Gillin & gﬁ“f] Cm PRI LS, pryryxﬂght of
N. -acetyl -i N- met hyz %llclflhrp@as%c%ﬂ(r@@frgl 11 QT Aighedt ampifilh hes EBaRSY - descr i bed
i ni EBExanpli@ 55 .weight of N-acetyl-N-ethyl-carbamic acid chloride in the manner dumbed in Example 15

Ci Yield: 45% S35.
§ f 3- Lact am conf®¥ht to2% tcn{ eggrg) ned Ly TR spectroscopy): 750% ,

.arts NM R stgnars a /265 2 4i3.652. 8 (2 IDL, 4.4-4.6 (31-)

10

I
ITBI’]I’I B. 8 bd Hl)*ouna 75 (:30]'7{' )H 63. K (®8 14)s%nd 20
-Yield 10 NMR signals '!t’~24-—28(5 H), 4.8(125, 4. p(28D53 (pia (6 H) .
10 10 10 Cal-<t Exa (65:1), 7.7 (3 H), 8.45 (6 It} and
Fu Sodi um RS- aﬁcc(‘?{.ngg mgpn\g g=iai ﬁ@,gfarlpom yl . -3-rnethiyl-urcido)-4-
NM NI25met hyl benzyl peni ci | Th| s penicillin was prepared from 1.8 parts

by weigt @f R S-ez- am no 4 rre 1y 1Emmr>lc 57 benzyl Penr cr I lin and 1.%
parts by weight '?Ir cmcxl 11\*@% nb‘m rom p%'%fl?g\ ‘ycn u,l IS

15 Ef 1 Cgy GRLNAM ccBEND, hhRhbiSe 8 cHERE (ir ]rnrrnr EYalbien 25.

E ffec. Yield: L&&%css

YEf f eoC eLacfiazhi gont ent ; (det erm ned by JR spectroscopy): 65% NWVR 30

srgnalls at rzg arg coigen 59 7(3 5.8 (11 1), 20
9 (3 1), §m‘%“’l+ 251 3 éﬁ osansis ¥ ppm (6 1)

20 Exanpiiesid af), 4.4 (1 Jmn‘{)y&&(em\ tio-parts

4- chl3sr obgzvyl peni ci | I i n 63(2 H), 7.65 (3 H), 8.2—8.7 (8 1), and 35

the n This-penicillin vvats91pli’%’b§r1é>d from 2.7 parts by wei ght of

R S-a- - ammi no- 4-chl or o- Example 58 Yicl( 25

benzyl penicillin and s2i@n DpartsubyyBekgircfib)-benayipenicillin:

N -diinthciyiamn - ﬂrhlwamdhmr\ysl prigared ifgtor Z8ygasts by “ugHLZBq nupicillin a@b10 parts PR- 1

carbdi i c 4&ci d! blrrr*érwj RSl e et R IC] Acidxchiapigy én B15 manner described 40

Caic Yield: 43%erd 339,

Foul v/ 9-Lact apy..eantandi: {id9et erm ned by IR spectro-scopy): 5 5-60%1.

NM NVR si naIsCalFui'TrtdzCGI 4Hll N41(58(3 1-1), 5.7 (1 11), 6.95 (3 H), 30
45

)]
2005 %6 1151) aliquu s‘%“allt%x Q)@}I 5@&1)@4 g)s @H),

R S-,,-(3-aceM-r-3-netl wvrsgqgr}gra or obeni zyl peni ~ci | l'i n:
0 Effcctiveness in animal experiments: 8.
5
50 Example 59 50
Sodium D-a-(3-m-chlorobenzoyl-3-1ncthylureido)-benzylpenicillin: _
This penicillin was prepared from 19.7 parts by weight of ampicillin and 10 parts
: by weight of N-m-chlorobenzoyi-N-methyl-carbamic acid chloride, in the manner
: described in Example 55.
; 55 55  Yield: 62% 55
i [S-Lactam content: 869,
Calculated: C 515 H 44 Cl 61 N9
' Found: C 52.1 H(6.0) Cl 56 N 94
NMR signals ai r = Z.+—2.8 (9 H), 4.35 (1 H),
60 5.8 (1 H), 6.85 (3 H) and 8.45 ppm (6 H). 60

B e e a2 s e T



This Penicillin was prepared fiom 1.8 parts by wei ght of
D. L-a- am no-4-chl oro- beozylpenicillin and. 1.0 pi-rt by weil ght of

Ni_- atcctyl - Nenr et hivl-carba" m-c-aectd—ehl ori de—35—as—descri bed in Exanpl e
55. rrp

35 . .5 Yield 80% |

15

E

pa 8- XLacfani content: (determined spectroscopy,): 55-60% NV R ;
signal s a# fr. 2.4-2 S (4 H 1 4 3- lg}sh%(?’%ﬂt 5.8 (11 ), I\_él_s__'_ 1 ¥
l: 6.7 (3 14), 7.65 (3 11) and838Eﬁn@prm(6H) ;
4 40 Sodium «-(3-acetyl-3-methylurcido)-4- mcthylbcmﬁjg:axnplﬂr@ 64 i
40 Sodi um Thxs peniciliin was prepared from 2.1 parts by weight of a-amino- 4-mcth)1- 1
D, L, -ai - (3~ acf ¥’ e c&fﬁﬁ%ﬂ’gl ghe oL PR ARy é)“m““ B BERtTci 11!

N Thi s penicil Iyrmru V\.ﬁs/ prepal red rom 3.5 parts by wei ght ofD L-taioatinpl 5
(2)-ncthllyl pemlozrctiamlcmtcnar\(d@crmm?d tmafrPt&DCCb scope) iYL of
N-acetyl - N—mect\H\ﬁllF=‘>‘é’tir513‘an‘t?65{#f Zﬁrg-ﬁ% C;Ef? escribed in E xanple 55.

6. and
4 45 Yield: 42% 325 t0855 o (
45 1 ti-thh-tam content: (determ Red b)) JR spectroscopy) 80% NVAR s| gnahos
at r2.5-3.2 (3 H1), 4.1--4.6 (311]), E&nBle(dll H), 3. H), 7.7 (3 U):.and
8.3---8.6 ppm (6 H1). Lbogggxn%ﬁ-é( rmclhvlammocarbon) —methyl v1c1do) 4~

hylbenzylpenicillin
50 50 TSYUT ) prefereld S i B RL Q%mlt)m SRGHAM by
- 3-net hi U?g ei dalopmicat RENIG! birtsNby weight of N- dlﬁg[h} NhiSocRBetyEN nlethil- Wasis 15
prepared from c@6ar aarttd&hloydcv\metghtw uﬂtwaﬂpizm I ~lin and 13.5 parts

/ by weight of ¥igid: 3}9 pon h| yl -carbatni ¢ acid
chloride, in trf(i,l g‘ E‘?éi?’ gg&‘fﬁ/ g{gl %‘ Jﬁ fYi el d (crude product)
696 55 rn°conge tH <"/,H%77(3 1T) and 8.4 ppm (6 ED).

28 Cal cufhted G534 1 S'5.9 Found C 53.1°11 2

6.5 N 12.3 S 6.3 NMR si nals at. V*“"Z‘PE((’ Tl g3 H1), 5.8 (I 11)
d - yle nyl-3- cth -uteid .
6.6 (4 HI) 16.9 (3 115 ‘%tg&‘% ‘pmﬁbﬁ\ Tl nyl-3-in
T« ° 7 This-penieillin was prepated {fom 2.7 parts- by- weight of R 8-~-amino-d-chlofo-" = -
....... S 95 - benzylpenicill@9 and 2.0 parts by weight of N-ditncthylaminocarbongl-N-miethyl- 1, 302'5 0625
39 Effccti venesghalgarunlsthoﬁdu, c"oICS"EkCLm B \Bmﬂ‘Qi‘iml ts/ml. Effectivence:
agai n: Kivk bsr ¢“

Lactl}lr‘n i ntcu? (dctur.nnc T’ S Rm & ‘t%‘\w

Examml C 66 5 NMR si

6

- ettt i ettt

(Silft)é pyrrolidyl] -carlboili

) nals at 7. 2.6 (4 1), +2

|-3-;mic hyiti ro-irai cf) - tesmzyhtpmholx pblﬁ(Gﬁ) Thi s peni cisd i:n 30
was prepared from 30 parts by wci ghlg N anl picillin and 12.6 5;
parts by wei gh'. of 1- A 3I ai.-rbanric acid 3
o ori a2, "Tnothe mapal AR el qfr"r"*memmooduct>

720/ 0 . 10 ‘benzylpenicl@r :lrﬂClt(B.lﬁl‘ltC@m@mf of ! 6%51 Nllgcthxl carbdoid &l allgde, N 13. 3

S 6.1 35 '13 describe IIIIX”Il’lpIC 35. 3510 35
Found: 4 QT?L/SH . 1 NVR. si 84 °"f 1|), 4.5 (3 11), 5.8(1
), esasmtw‘m@m Bl o5 13 |
ppm (6 11). 6.7 3I¢ ,7 5(3r1\tﬁf gegztay}qme(ssﬂ)agar nst E. coli 14: ;
3.12 units/ n1 15 Effectiveness 40

44y
agai nst Pt eust 3450q 15591-a- -—acet&l 3- mcE‘Tlurc 10 2\ muh),pcn glllm exper; ni et s S

e
Ja-thicy 3
A. Exanpl .e 67 20 penicillin was prepared from 3.5 parts Soqlf of D,L-«-amino-«-thicnyl- !
D-a- (3-[4' - nor ghhedtiyNydsleltinc a@lr Dnrdayd bB-veR6d htyl\ltfcﬂildﬂjmthﬁ Qarbamic acid ;

benzyl penicill |Chl0r1dc, as described hL ample 55. 20 This penicijl! I i
was prepated fr ,,o‘,n‘f B part e of am lin and 13.6 parts b$ |
2 AL ) content: cte mined S :
wei ghr of N-(Iy N RUGIRL] 0l 3 8VEs }g DATPREN:, giﬂ - ccarbaniic acid ?
chloride, in 6.8 (3 H), 7.7 (3 H) and8 3..-8.6 ppm (6 ).
Example 65 50
50 Sodium D-«-(3-[1-piperidyl}-carbony! -3-methylurcido)-benzylpenicillin g 50

This penicillin was prepared from 30 parts by w :_I‘Tht of ampicillin and 13.5 parts
by weight of N-(1-piperidylcaibonyl)-N-methy l-ceuL'\mrc acid chloride, in the manner :
dLSCr'bCL. in Example 1. i
Vield (crude product): 66%, .-
55 -Lactam conient: 97% _ 55 i
Calculated: C 534 H 5.6 N 129 § 5.9 : ‘ $
Yound: C 531 H 65 N123 S 63
NMR signals at+ = 2.6 (5§ H), 4.5 (3 H), 5.8 (1 ), 6.6 (4 H), 1
6.9 (3 I1) and 8.4 ppm (12 II). .. 60
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t he manner described in Exonple 1. ,o- Yield (cnide

product): 80%, -Y]- 25 25 t9-Lactarn content: 93%
_Calculated: N 12 9 S 59 -

25 Found: N 11.8 S 5.9 NAMR signals at r- 2.6 (5 11), 4.5 (3 1-1),

5.9 ( 111), 6.3-6.8 (8 H), 6.9 (3 11) and 8.5 ppm (6 1>.

I 30 Ef fecti veness against Protcus 101 7: 50 units/m.

Elffectiveness in animal experiments: A .

30 Exanpl e3%8 ro- i 1,301,961 Sodi um 9

D-cr- (3-di et hyl il dRRGAILLRRY! .81 /T2 g dl 0) - ie,

benzyl pcni ci | | i BffecB®ness agaid® Kivtsicila Ik 19: 50 ddwsguipeni cil | in was prepared from
h30 parts by weight of a]Ypicillin and 12.7 parts by wei ght of

o

9 di et hyl ani nocar bogl,. - |- car baP AR 4ci d chlori dey ingthe 35
’Jh §oé£;{%1mg- ¥“H" (.{I‘l. yzf%?{;ﬁ)rﬁé;%nﬁ% p ..ufgr _,ngg}lglhk.

manner” desgribed i fyEXanmlie why prébLlddsrdke WGt ar lhin 4nd 1836 Lact®m

content: 97% 40parts by +oifuiC i &t@s Mdy1dadeody!}- S n@ihllcAbamic acid chloride, in thound:

N 12.9 S 6.0 manner described i Example 1.

40 NAIR signal s ¥gld i rpdae) 2§ 4.5 (3 H), 5.8 (I 11), 6.5-7.0 (7 li), >1-
: -agiany confenyin 9 , .

: 19 10 ICal_cu e ?ﬁllf')i h@il 8.7-9.0 _ppm (6 1-1). id - 10

Ef fecti veness agamast BN 18Qi sléi 12.5 units/m . 45 45

Exanpl e 69 Sodi dWDigde¥ 8- =[26 (EDric- @ HoI8dE Hhérd ] -3-n"eth3 ureido)-

5 benzyl penicillin: This p&hi: '9;<Fi'lh8xﬁa-§~3p£f*é% ® from 21 parts by weight
ﬁ)g.f il qj[:)gl H). .
wi anfgpl cl is in %ﬁgti\;legcsgagg% E2co 1%1%&%/95 . . . ) 15
N ( 2- ni tr o- 4- chihetiehangayd: Probdvnzibhtyjo-way/ani c. , acid chloride, in the 50
manner descri bedfi¢ctiveEseainphiaallexpeb@ents: A. Yield (crude product): 81%
50 ts, Jf - Lact am l‘c\%n%ﬁ%: 95% =1. o
Cal CU';;,S‘t ed: N 11.4 S §od%!nl.: Wﬁq;[fl-morpho&vl]« a1'b§13f15—j§1n§lh;1111§i§o)— NVR signal s

at ir-- 1.4 (1 H, 2.1-2.5 (2 Hi ), Zacxﬁ.y]()cgnid]l|iﬂ:, 20
4.3-4.6 (3 H), 5. 8Thit pigillin Gva® peBartd) franB0 parts by weight of ampicillin and 13.6 55

8.4 ppm (6 HL). PERTHCHEEmEN-(he a‘p&*ﬁiﬁfkraflwé)d&mmwf'rb@*:*iiQcidmlifogf'wiv
Effectiveness adii] ‘mi% ik

i éﬁﬁﬁ@?g@ &< ‘acrug. Bonn: 12.5 units/nl. 60 5
i fechivengss againsh d@bsssel 14 K 10 12.5 units/m . Effectiveness ini

ani mal” experi ne?tls\garﬁ:allﬁcﬁls. g 23 2 60
Found: v 11.8 5.
jl) | 4} 40 N."\'ilI){ sigualslatr-—::?,é (5 I%,ll.i }a .9 %gg,rﬁﬂ—éé%ﬁ Il]),’ 301, 961
- - (0 ID) and §7 6 H).". . L .
!:ound3§od| 3M D- @récdochads Hhiod Efeam g(%y%g) ngyg,tf,l i yl uxei do) - benzyl peni cil | i:n:

NVR Thitcsivepestinahilohl cpowmsntprepar ed from 30 parts by wei ght of30

aniicijilin and 18.3 parts B N6by wei ght of
N-(2-bromobenzoyl ) - N- et hy. car baspi g HEPR.Ehlof f,de . Lifkyt he manner
described in Exanple 1. benzylpenicillin:

Yi ekgl (c3ude pr Oﬂrllistp)z-lﬁcilﬁé%as'p;‘cpnrc_d from 30 parts by weight of ampicillin and 12.7

: Eﬁlfse‘ac’% W’»;Jfajhlt_'a,ct?aﬁrrtgsdfm1@1&141‘!)011915%1%1%5‘41xglnalné chipride, in e 2-2 .3 (9
panneg-descriped ig-Examnle 1.

H, 4.3-4.6 (3 § eld r"ucgz i(‘)rzgduﬁc- ? 469,

. fB-Lactam content: 97%, _
40 Calculated: N 133 S 6.1
40 Found: N 129 S 6.0 - 40

NMR signals at v =2.6 (5 I1), 4.5 (3 H), 5.8 (1 H), 6.5—7.0 (7 H),

- : 8.4 (6 H) and 8.7—9.0 ppm (6 II).

id _ Effectiveness against E. coli 14: 12.5 units/ml.

45 45 Example 69 .
Sodium D-a-(3-[2-nitro-4-chlorobenzoyl] -3-methy sureido)- 45
benzylpenicillin:
This penicillin was prepared from 21 parts by weight of ampicillin and 12.8 parts
by weight of N-(2-nitro-4-chlorobenzoyl}-N-methyl-carbamic «cid chloride, in the
50 manner described in Example 1.
50 Yield (crude product): 81%, o ' 50
fB-Lactam content: 95%,
Calculated: N 114 S 5.2
Found: N 106 S 5.1
55 NMR signals at = 1.7 (1 H), 2.1—2.5 (2 H), 2.6 (5 H), -
- © 4.3—4.6 (3 H), 5.8 (1 H), 6.9 (3 H) and o : 55
- .~ 8.4 ppm (6 H). :
Effectivencss against Proteus 1017 : 3.12 units/ml.
Effectiveness against Pseudomonas acrug. Bonn: 12.5 units/ml.
60 Effectiveness against Klebsiella K 10: 12.5 units/ml, '
Effectiveness in animal experiments: A and B, 60

g4



7.0 (3 H and 8.4 ppm (6 H). 10 Ef f ecti veness agai nst Proteus 1017:
1.56 units/m. 10 10
Ef f ectiveness-agai-hst Pseudonyonas—aeruy Born—6-—26—britsir
imda Effectiveness in animal experinments: A and B.

in Ex which Exanple 71

wvat er Sodi um D-rc-(3-[ 2-net hyl benzoyl ]-3-inetlylureido)- 4
15 Ykl d 15 »301; 51 benzyl penici? i h:—
15 0-Lac This penici 'ﬂx&;ﬁblé’%s prepared from 30 parts by wpl ght

of anpicillin and ddivh PaL®BS2-bromobenzoyl]- 3-mcthy1uxud0§:&ln6)‘@yxcimﬂl: ght of
N- ( 2- met hy| benz Gihis)peeiltie tulay priepagea ftvandOcpasie byctvaddht ofr angb@jitia and tiR@ partnner
| - quang@gs of II‘{J@CP"‘?HP?b‘B(‘?IHﬁF giethyl-carbamic acid chloride, in the manner

(%]

NVEL: Yikld (B 10/ 66% s
20 20 f }_‘E%gé‘“{@ m@ﬁ 939, §
20 2 NAVIRR S Igepiherk 8- 2012725 H, 2384633 B8 (UB-4.6 (3 1-), 5.8 (1 -)} 7.0

(3 1H), 7 (3 H and 8.590 068{4 m(@ﬁ)‘ ctiveness agai nst Prot eusé(;.ow:

312 unifs/n CRERCREALS Ml Bhdosonse acr v, 181 on

units/m. 25 gective rhaf ©36 8 ents 1 A wa experiments: A and B.
25 25 Exanple 72 Sodium D-o: -(3 -acetvl -

{
i
- phenvl - ur ci do) - L' enzyl peni ¢ n E‘(amplc 71 1, 4, 5
This penicillin was pr e%g T‘Td)ﬁim e éfh lé 369“%‘1“&}?? of 15
N-acetyl - N phenYII'hQE}zrcmullm was prepared - Hou 3 1535 \a&glldo&mpanmlﬁ@damd pd8 par t S by
wei ght of anmpi edighk ion N-(2Andt mmmﬁnc s@tbhioe cheidnchlori@e, in the manner Yu el c
30 EExa mﬁegcrlg:g in Example 1.
30 30 - [ied Caidpprodueny 67860, 2 | 2
Nhl . B Lact abikC ARk aRt - % %elo GRlouliatety, s€(BR,1 H 5.0 N9.9 S5 7
Found: C 53. 6 H 5. 50(Nf978(31$)ﬁd?>ppm<sm
Effefiyer “ig'lm?fg'NR}rf’Rmle(griéll;gﬁé'tﬂ- 52.4-2. 8 (10 H), 4.4(1 I H), 4. 55
CCLLIVENCSS agams salidammona i 1 ;
( 2 H). Eiffectiveness in animal experiments: A and 15356 é g 5(/T 1(3 M, 8. 45 (3 H

and 3585pprrfL(3II) . o5
Ef fecti veness | n anl i mal exp rinei Geiisgle B Exanple 73 5
i Sodlum D-o- (3 -acetyl-3- ph*mSgﬁ}’dgvrhmv\lpf*mcﬂlm

cm of N-acctyl-N- plvenylcar—
D)-a-(3-irn- q!aan%}hgl ch e an ?ibx wuch}}’f1 p?c[ﬂgébg 40

in the manner described in

40 30 PENIE; 30 30
Yiel This pemaﬂ Bem vvas prepar ed from18.9 parts by wei ght of ;

N- (m nitroci nhk 190ntem 85% ' - u t hyl -carbami ¢ acid chloride and ;| 128
parts by wei g}fﬁé““&ﬂ a %c Eigrg g %g danner NV
descri b@@' ' n 2.8 (10 H)) #E 1Ci~1), 18% 1), 35 .

45 Effe B- Iia(ctamctQIIEI)emBBﬁﬁ{dCal culatod: C47.9 H 5.4 Ns
10.2 S 4 8 Found: &5 47mP LY 5 0 N 10.4 S 5.4 NAMR signals at '
1.6 (1 1-), 1hfFFLf2°f§=scha’1r*’i‘°} expimeiy B1) - 50 4.5 (i2
I-1), 5.8 (111), 6.6 (3 H and Tizample 73 5085ppm(6
H) . 40 ' Sedium D-a-(3-wm-ritrocinannamoyl-3- mcdv_',l ureido)- 4@0 40
ax. - Effectl veness in anl PC“ @F‘ “Rgh Sy AL Qm B o

mvr. - Exanpl eN7 ﬁ(jcqug [}'ég 1 rlde a%dmg Hﬁ@ icillin ﬁqﬁ?ﬂ nexur ei dO)
Ca' 55 dcscrxb(,d in Example 55. nzy pen' cil
55 i 45 YiBov 78 s penicilli n was prep, red from 16. 3 parts by i ght45
of N-p-nit ropﬁh nt: 88% ,nj N -nethyl -carbanic acid
chloride and & é?tg v%ég‘}. ciﬁ‘}a@pﬁ;l I1in, in the manner descri bed J| n
Exanpi | e 55. Nilsgnadieddz 1,,17-12516811),:';1@2181&31 content: 84% |
60 4.5 2 H), 5.8 (1 H), 6.6 (3 H) and 50

8.5 ppm (6 H). i 50

Effectivencss in animal cxperiments: A and B.

Example 74 !
Sodiuin L-a-{3- 4-nitrophenacetyl]-3-methyl-ureido)-
55 benzylpenicillin: 55 1 &5
This penicillin was prepared from 16.3 parts by weight of N-p-nitrophenacetyl- !
M-methyl-carbamic acid chloride and 28 parts by weight of ampicillin, in the mapner 5
described in Exampie 55.
Yicld: 92, .
60 B-Lactam content: 84%, 60

Cal
Tou
NM

Bl

1,4
in

Yi
B-
NI

Lf



W I T 41
1, 301, 961 41 Cal culated: C51.1 HI

4 6—N—1-5—S53Feudr- G5+3 Il 54-N_.11.2 S5 7 INMIR
signals at r :- 1.8 (2 H, 2.5 (2 1-1), 2.6 (5 1-1) rts

4.4 (1 I-), 4.55 (2 H), 5.8 (1 H, :er 5

5.85 (2 11), 647 (3 H, 8.4 (3 1-1) anqlml%l 415 5

S.5 ppm (3-H—FF +eeH+eﬁess—+ﬁ—aﬁ+ﬁﬂ&F—e*peHﬁ°&HPs=——A—aﬁd—B—B<ﬂﬁ°ﬁFe——75
D-Y- (Tni dazol i cﬁuﬁulzlcdmﬂ L1 \AE 4c6ar11§dﬂ|\7l anf-hi o)-.benziy' ' p)c icillin: 10

10 Thilges ’e;ln[l]“mﬁ §g|55ﬁom 5.4 parts by weight of

Mschl or ocar bony R 61 Ifmg )lg -}g one and 12.7 parts by weight
ef anpicilldn in the mainmengs @a{,)mb@ Dl 4 amahe 1. After acidification,
the préduct was obtained as8§pSnf¥Be penicillin acid, which is sparingly
solubl é in et hylméﬁéf“é%sé“““a‘h“blc"\Rﬁi‘lEfH‘S\Aé§“‘¥]FI I er ed off, washed with water and

dried over P120 in vacuo. 15 Yi elgdim

15 15 29- LnGH@ALOREED 1 9'36§bﬁahaﬁiu{u§itucﬁdﬂmﬁ15ﬁ 1 11 50 N

14.6 8 6. 10jer This p"mcnl'm was prepared fegurfdh parts by @igh@.of N- phlorgm@mgN 1318 S
m dipy2 2 jizh ampycl the_mpapncer

208 NAI R si gnal %Igi*gﬁ;grl dggforgﬁ }P% e jg; ]5515???%‘5* ;‘nj%sm | 11), 20
which is sparmgh so egm cw:l.~ \K"S i1 wnh

20 8.4 (3 H) andvatr bkl PRdIew:p,0) inSRlav.ent O.d,;. Exanple 7

Sodi ur%[} aig pi pcihflrl@ll A292- on- 9éL‘ny car bony I air.i no) 25 15

henzylpenicilli actam content: 23 7 25 This penicillin

whs prepared fr ﬂmﬁ%r gs58tfy l?\é%gli\f 1§§ g(;fgnl orocar bonyl - 2- chl or n-

1, 4,5, 6-tetrahydmRyghadline-ane 12)]2.pan i, s weisghtimf, anpicillin in the
manner, desegi bed *r- 4.55 (2 H), 5.7 (1 H), 6.0-R7.&&iekipl e 55. in 20

Yi el d:""85% 30 8- Lact an®-¢ 6t 8-5 8y (3 H)

30 NAIR signals at r 2.4-2.8 (5 H ohﬁ}m‘lﬁ é_% 4.45 (1 1), 4.55 (1 H, 5.8
(111), 6.15-6.5 (2 H), 7680(2 GRS ‘8.6 ppm (10 1). 35 =
Effect?l.veness in animal experinents: szam:d:B 35

Exanmpl@ 77 Sodium D-a- (pxpf'ndmz on-1-yl-carbonylamino®}s Sodi um

c- (3-o- chl Pdr obenl zgyl - 3-met vl ﬁa{{esf\i . 5'?“ bl S Mokl pony r‘i’%"&%y wei ght

25

met hl 'yl peni ci | | iy, s, cldtMnSaBgntiad ka2 \xm« r!ﬁfiafun@mlélm
8 N-o-chlor oberilzaiydmpl}d-5540 mat hyl carbami ¢ aci d chlori de and
T.5 pagts b &% a- am 1i no-cr - th||yI (2)-methlyl- 40 peniciin

| 3- Lact am cont en es MR spcctrum. er

NVR signals at r- = 2.4-3. 17.6— H)and ,03_3451{)m((3)1&}) 5.8 (I H, 45

6.9 (3511) and &Efigeti8enGss pwrin(abesbipcimend5A and B.| Ef f ect i veness in ani mal

exper 1 nment S5 B. Exanple 78 Sodi um D atg(an;plireyﬁy 1-1 , 3-di azacycl ohexan- 4 oi -

in the marp er eﬁ??“%’rg g;zzt__gqﬁ(gll {11%&, »]ng/o)r

1-yl- 50 Sodium «-(3-o-chiorobenzoyl-3-methyl-urcido)-e-thienyl(2)-
car bonyl am no) - benzyl peni ci | ['in: Thigcup@niainhl i n was prepared from 12.4
parts by WEI ght of ]jpsqqug}‘lg-v(;-apbgnsd frgn 1.9 paris by weight of N-o-chlorobenzoyl-N-
40 methylcarbamic acid chloride aiid 1.5 parts by weight of «-amino-a-thienyl(2)-methyl-
40 penicillin in the manner described in Example 55. 40
)- Yield: 35%
ar #3-Lactam content: 55—60%, (cstimated from the IR spectrum).
" NMR signals at r=2.4—3.1 ( 7 Y1), 4.3—4.5 (3 H), 5.8 (1 H),
45 - 6.9 (3 H) and 8.2—8.6 ppm (6 ). . .
' 45 LEffectiveness in animal experiments: B. ' %

Example 78
Sodium D-a-(3-methyl-1,3-diazacyclohexan-2-ou-1-yl-
59 = carbonylamino)-benzylpenicillin:
This penicillin was prepared from 12.4 parts by weight of I-chloro-carbonyl-2-
50 oxo0-3-methyl-1,3-diazacyclohexane and 17.5 parts by weight of amp1c1lhn, in the 30

manner dcscr*bcd in Example 55.

Yield: 46%

B-Lactam content: 90%,

s Calculated: C 50.1 H 5.3 N 13.2 S 6.1

55 Found: C504 HE2 N 131 S 64 55
1- NMR signals at = 2.3—2.3 (5 ), 4.3—4.6 (3 H), 5.8 (1 H),
er 6.25 (2 H), 6.4—6.8 (2 H), 7.0 (3 H),

8.0 (2H), 8.4 (3 H) and 8.5 ppm (3 H).
60 ' '
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50 oxo- 3- newhyl - 1, 3-di azacycl ohexane and 17.5 parts by wei ght of

anpicillin, in the 50 . manner described in Exanple 55. Yield: 46%

0- Lactam content: 90%5. 5 Cal cul-atedi—G50-1—H5-3—N 1? 3

S 6.155 55 Found: C50.4 1H 6.2 N 13.1 S 6.4

55 NMR signals at r=2.3-2.8 (5 f-i), 4.3-4.6 (3 1), 5.8 (1 H, er

6.25 (2 H1), 6468(2II) 7.0 (31), 80 (2H, 84 (3 H and 8.5 bpm

(3 H. 662 42 1,301,961 1, 301, 961 2: S
42t 43 Exanpl e 79 [~Sodi um

D- at - (3- o- f | uor obenzgyilm P-RicRL- hb[d*ﬁFLrLzbquBQﬁcQ%yf Iaaumayxlfpl Sciid:| i n: This
penicillin was prigagcadilin w3 Hepdhd pamtsosbmmmgﬁgm NN-fiuofdbenasybbenzoy| -

N- met hyl - car bafmsthalededbarnia o rdeidapl WA, Bripby veshbyf ameictig inghe manpérci i i I bip
the mann %ﬁ“bc‘l in Exagiledd?i bed in | xanpl e 55. >
5 5 Ly il di0238% |
s Cteﬁidﬁlatcd ImMarm{oqomt‘ennz 3296 /' |
Yi el Cal cul at dipundc 54C654. H(54) MN10.10528 S ‘

/3-b Fourf:  NMReigays apr=pyds-2 (9 6(1 %5@ lo{ 10
Calt 10 NMR si gnal s a’?iTI é) g?é I}?”)A 35 (1 11), 4. 5(2H.|iP

10 Feu: 5.8 (1 H, 6.8 (3 H) arniaxﬁglésqapm (6 HL).
NM Exanpl e 80 Sodi unﬁodxum D-a-(3-0- chlorobcnzoyl 3 cthyl-ureido)- bnnlylpcmallm

_ illi i M i orobcnzoyl~N-

[E)[?F gl'ﬁl g ;2:1?(;& Féﬂd r; F‘aéB r5 orxa%‘aé%jl fg OH’I T ﬁs\;}zu 1 ?’; 'I;ﬁ%p@ix xr': 1 tltw m'fmner 15 15
N- o- chl orobenmﬁhl- n lp et hyl -crrbar n| c aC| d chI or| de and 17.5 paﬂt S
by wei ght of afrpirain ¢0mnnt i98%t he nmanner 15 describ'ed in Exanple
5. Yi el d 9ow;;alc31atac;€a§§5co§3t%tm g%o\r 54 5 53 L,
r C@’Il&{s%'% atz‘é‘ 7309%24 5(1'1‘1 451( Dy da 6 0 N 9.4 S54%,
inl 20 Found 852}18(4&21155 GG, 5. 9.2 S5.4

20 20 Yie NM R8gi(yHadnd 98tppm (PHE- - - 2 8 (9 I 1), 4.35 (1 H), 4.5
(2 U Example 81 -L5.8 (1 H, 6.4 (2 %5
1), 8. 4& 3 1), Sodium D~e-(3-0-chlorobenzoyl-3-»n- pxop\l ureido} bcn/wlpcmullm Caé 58' :
(3 H and 9.0 ppmx(a?mjl.&;)-l,x was prepared from 11.0 parts by weight of N-o-chlorobenzoyl-N- i

Fot Exannp| e 8fz|:prop\1 ~carbamic acid chloride and 17.5 parts by weight of ampicillin, in the munanS 25 !
Sod i um D- a- ( Xxblin Ferdlschzovl -3 - n-propyl - urei do) - benzvl penicil lin: |
25 T1' hi sjopenl,gggmltgnl fjmaé@,s opepared from11.0 parts by weight of PN
N- 0- chl or obenzoydutMd: € 533 Cls8 N 92 W 4§tsm3propvl-carbnznic acid ch? ori ae

antd 17.5 part®ubly wei(gha7 of! BhpNce2 | H§,2)ih56he manner descri;ed in Exanpl e
55. Yield: 82%1\1’151011'115 at 7=2.3—2.8( H‘44(1l1 4.5 2 1), :

DR T (e

30 3 cal culated: C 53, 4.8 S 5.3 35,35
, 80 Found: C 53. 7 @I‘{arﬁp‘ﬂﬂfsz N9.2 1f(6,2) S 5.6 o
am|: NTNMR sig |.S %f dium 3342 sggropgpzepl- F&-)mcﬁnlqp idqc 0)—|blffnf);1;:§&1c§m I
ac5 3 ( L1 ) ,3, ] 711 r%‘;t epar om r[)( vcxg ht /o -g-nittrobenzoyl-!

1het arba i Llidkide yEwel h of ampicillin, in rI\, manm,r
cl .. 354 descnued in I wampie 55. (31H and 9. ppm (30 H)
35 ' o‘fmﬂuﬁ“/oExaan e 82

; f-Lac tents 9
stir Sodi um D~ M ‘t"Q. rf @{“r“osbe{:d nyl : 3-nedt | vl - urei do) - benzyl peni ci I lin:
Wia Th'is nengy S piredargd firgni’s12. 1 parts by wei ght of
N- 0- ni t I’qbonZQYMRN'rvas atz=175 (1 1), 2 05-—-28(8 19435 (i Hpt hvl - car bani ¢ aci d cm OI’I d2
and 21 parts by wei ght of 4apilppBII H% 8PN(Gtthe nmanner 40 i
nec 8.4 (3 IN) and 8.5 (3 H).
Fffecnchus in animal cxperiments: B.
. Example 83 :
50 Sodium D-a-(3-0,0’-dichlorobenzoyl-3-methyl-ureido)- 50
benzylpenicillin: i
This peniciliin was prcparcd from 13.3 parts by weight of N-o,0"-dichloroben-
zoyl-N-methyl-carbamnic acid chloride and 21 parts by weight of ampicillin, in the .
manner described in Exaaple SS. . 55
53 Yield: 91% 55 i <.
A-Lactam content: 91%, !
Calculated: C 486 W 40 Cl 115 N 91 § 52

50

Found: C 489 H 45 Ciill NS89 S 53
NMR signals at 7 = 2.3—2.8 (8 H), 4.3 (1 ), 4.5 2 H), 60
60 S75(1H), 6.9 (3 H), 84 (3 H)and - 60 | -

8.5 ppul (3 H). :
Effectivencss in animal experiments: B. i

B O
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40 descri bed in Exammpl e 55.

40 . ad, Yield: 9 4%

te:i ;3-Lactamcontent: 92% . -

eth Calculated: C51.1 1I-1 4.3 N 11.9 S 5.5

Wi ZSFound: ) C50.9 H5.3 N 11.1 S 5.6

a - N Si = -

o 4-5:122 K Rggalliil;,re_ggll(gS (;I.lﬁ(ﬁ)%lZ.OS 2.8 (8 H1), 4.35 (1 4-1),

exi 8.4 (3 1i) and 8.5 . E ¥

Sut Exam()l e 8)3 ( S!;Rlun] Df(t-(e3c[tzl4\/§2?'l‘iei)§%cnlm”a{'l’ W} arechFr I rrent 8503

: zylpenicitlin

{,f%%o t«H mucﬁﬂ%wpmpzre@n 1% ﬁifm oy Gigh oNOLmAdichlorabenzoyl)
yl - 3 met h:yl UiN-gk );c):'lrbamxc acid chloride and 215fhrts by weight of ampicillin,(n @pemanncr

benzyl penl cillin:de ubcd in Example 55. Yii This

penicillin was pri r%*&’fro }3 3 parts by weight of N-o0,0'-dichloroben-

i - zovl - N-nei t vIg EeERACR &eaCINOCfthQﬁlsde\' and s24zparts by weight of
arrpl Ci |{ in, 1pn- th‘%und C 487 H 46 Cl 109 NCo.cménher described in Exadipl &
55. S NMR signals 7= 2.4 (1 I1), 2.4—2.8 (7 H), 4.35 (1 H), 5t
ra 53 Vield: 91% . 45(2H),58(1H),69 (3 )84 .
’ 3 A
55 | e Rc,,lc%qlmqﬁg’&gféﬁiﬁm ;,é?b Cal cul ated: C 48. 6 Il 4.0 d
}.%5 N9.1 S 5. ﬁoun 111 N89 S$5.3
Inher NM R15$| gnals at r -= M'xr@p‘e( §_5 )/ .15
60 60 Sod:um I =a- on pln. é nr} ién
paf 10*1\)- - mwl

| hlS re m Wi )t o
60 I ) caf nc ac (F fw\?iipﬁ] '; ))} wdigh Hﬁhx\{ﬁﬂ% % dhﬂm&rﬂlbx Nabcribed
experl ncntls: B. i E\amp,b 55 '

43 - 4%| 844% C}i)i:d 78%, - 1, 301, 961 | ~ 20

3 . . .
=P e 0 Calcﬁﬁ%ﬂ’c‘@%?’ Yﬁ@ & dj;ghy ogghenzoyl -3 -.uctl hy; -ureicto)-
: Fomd: C 551 H51 N98 S 60 benzvl pcnicillin:
I mer NM’{ signals at 7 = 2.2 Blog1(O@N4.¢ (1l 1), S @aE®), pr epared from 13. 3 parts
by wei ght orysN-(2, 4-dichl or obaﬁl } 7.9 (5), 8.4 3 1), N-met hyl - car bani ¢ aéfd
chloridg and 21 parts b gt(j ardiddiremd fh, in the manner 5
éL’\’?m i bed in ExanW‘é‘“S‘? S’“{f"é‘ PENBEET Bl act am content: 92% Cal cul ated: C
486 1-1 4.0 d 11.5 N9.1 S 5.2 1GExample $€ Found: : C 48 7 1-1

4.6 d 10.9 N 9A0 D-3-(buiduzolidin-2-on- -yl -carbony larnmo) -benzylpenicillin:
si gnal s 0 204 (1 1j, pagts 4y preight pinobgnzipenialiipyempiiBney "‘f"ﬁ’ % (1 H|35‘
t

6.9 (3 SO gthagquco }.ﬂ u'x ¢ (1% arts b xb‘umc\, qn cnt
ax el(’l n.en,’[ 8. 4 (3 1 e % pr 8{ ‘g lﬁxﬁ aé%d T'nc) lia’s a n\%§§sulr1rhgad@|? , that

P S: d hr n Wi nl@f p:oduced #nd the le Iuc vvw batween 7.5 and 8.2 (glqss
Exanpl e 85 ele‘.lrcde) The mixture was now ceoled to 0°C and 2 so.uuo]g@f gé(p Ry weight

1-1'r-(35pr opgsonvl ef3ﬂ19h1ern rmwm@whdbl T‘%ﬁp éimi’f&:‘ b (ﬂ% wmﬁr ﬂc qr!ncf‘ was”

prepared from 15. 8y %‘af"t‘%”‘ @Nétr m““ﬁ[:,:ﬁ’)lﬁ@t Y. 3]31,;@&(,@@&11@ acid

ctov
sti " \xgo 011 toe dﬁtvalu bei
chloride and 27.5 g? lal Bk tu%ﬂms tlxck Beirrdd Mol B@ i er ofdesed i bed in
Exarrpl e 55. 20 sub%g'lcml\ at }ﬂcﬁ Aipdf8%r until no further addition of trcthylamine was

2@rf i - Lact anig conb@etary 8»7%1®azhem pH ergfuc gf 515 130 pqlr by vplumg o f: r% new o 40,
Cly T
9k

dod & 'L' <
C 55 LaH 5.1 N 821 % BRI ;g&“’z Pyttt 12

HC
thcz cowcred mth %00 arts b Vsm getale, Sole? wd 09Q) andBredte
25 8.5 (3 1) and é ’szm&ml Blu{clh)drlthlon)c acid, whilst stirring and cooln(lrr with ICCL), 1o ectabhsﬁ H.,
.45 a pH value of 1.5 to 2.0. The organic phase was separatod off, the aqueous suspms*on 45
45 was again extracted with about 300 parts by volume of cthyl acetate, and the organic
extracts were combined.
The puumllm, which is rather sparingly soluble in ethyl acetatc and which was
suspended in the aqueous phase, was filtered off, carefully washed with ice water until
50 free of acid, and dried in vacuo at about 1 mm Hg over P,O,. The substance is 50
50 ' crystalline; long needles are visible under the microscope.
Yield: 719
- B8-Lactam content: 93%,
the Calculated: C 501 H 5.0 N 4.6 S 67 : -
: . 55 Found: C501 HS56 N138 S 68 Co o 55
55 ¢ NMR signals (dimethylsulphoxide-d, as the solvent) at 7=
09(2H),2z35 (1 ), 2.6 (5 H), 4.25 (1 H), 4.55 2 H),
5.7Q1 'I), 6.0—7.0{4 H), 8.4 3 H) md 8.55 ppm (3 H).
IR bands at 3380, 3230, 1784, 1728, 1687, 1639, 1520, 1375 1219 and 735 cm™.
.60 According to scparation in a paper chromatogram and subscquent dcvelopmem 60
6 with B. subtilis, the product only contains one anubxoucmy active component. ;
) A further 0.45 part by vuc1ght (2.6%, of theory) of the penicillin, in the form of its
sodium salt, could be isolated from the ethyl acetate cxtract after addition of about

T T T gy e T T i R TR, 88 4111 TRt T e [ S T ey
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I - N 2Effectiveness in animal experinents: B. ,ner Exanplc 86 A

') -uc- (1 mdazolidin2-0fl- | -yl-carbonylarnino)- ben?zyl penicillin: 30
-30 14 parts by weight—ef—b-ra- am-nrehknzypeni-ci Fet=11T)
wer e suspended in 30 30 80% strength aqueous Ietrahydr of ur ane

(130 parts by volune) and sufficient triethvl- ami.ne (approx. 6.5 pdrt-s

by volune) was added dropwi se, whilst stirring, at 200C, that a cl ear;

solution was just produced and the P3JA 9¥1 Iue was between 7.5 and 8.4 (igl ass
0.

el ectr odejl The m xture was now coo 00C and—a——seLut—k&H——ei-—S—qurt$< -

by wei ght 352 parts B5volume of a Dﬁol&i-selbixcmropmaithmyﬂyi hmrdazoi dtlgt eonRinpgc in 2

D-a
parts by vol mretmnd)f absol ute tetrahvdro- ranc was d dropwi se over p_
the course of g , onvfg‘na el <& ‘3&\/3’% mi‘° ‘&ﬁﬂ”‘}sctnlp?u(r%’farlllé vi gorausl y, D:Z-S.
the pll val ud¥5& RE KEFTIBE tpvveen by sinul taneous addi- tion of D=
tricthylsam nes, T@lof&%ﬁamemwa@hdluroﬁmer st| rred for' 30 ninutes at 06 and g'“'i

- N 4 parts by wcxghsem@quem K/pags by pdrine of epsplpie i pfd MHCi 1 no | Do
further addi t“i‘fEYeréeld droRyd i;’lgp | o “ﬁ,’g f;;ctg‘a“‘l’;’crc%“sdl surrcdgg poion of necessary Do
to maintain t%{(,@hﬁm % a§7s) oﬁmfa\bfwa i )dt\dﬁlhﬁel‘ Were Now Ve
40 40 4o Thcxcaftcrﬂrlj xﬁﬂ‘&&wts exﬁrli'oﬂ|fbwﬂh<ﬁxf'suzltrlafléamb;sstteangf;ﬂry remedlq n IIE-a-%
a rotary evapar aztrcs:rtf;(ya}tmghnouéii;1 imGlpddat(ay émalﬂiﬁeua }nmlgs@% ggihgp;h ich | Do
remai ned was rem@erse phoggeice ‘V"‘sﬁfa’k“?ﬁ ‘g\{}g 300 payts i
by vol une of & g;gtﬁlf UG B7 was 0” fclLr S8t ed W t hasuf ficient i D-a-
di I ute hydrod} 1@r93>, agkl xw;\M’hltJ_$50”St1ftcfrl’1bcg),stl&ﬂﬂoxCﬁﬁﬂl hagnapdtand ce, to 15 15 D-a-
establ i sh a pldloviatedie Cof2.31. 153t4o’\21&8 1Fhé3?)rgan| ¢ phase was separated of f, B‘;:
t he aqueous shsr nS| 6&23‘2 N 187 (;1536 I\{yas again extracted with abput D-or
300 parts by N YOI aF ) hhg:o AVER W g{lﬁ’ﬂ -B.&Y) g & organic extracts were D-a-

conbi nedy TheiR%msgﬂ d, f790) ?7|O$\n<fﬂ15(h&ii—‘sparl ngly soluble in ethybo
acetate and vhchl was suspended |n t he aqueous phase was filtered of f 20

! A.
Vacuo at abogy - 1 RS SR Toper bR getlaieleh pgag dried in
crystalline; J(Q&Q)l Uie.gﬂhﬁ&p-ﬂiéﬁ\lUdnS)llﬂlhxeillidﬂder the mcroscope. Yield: 71% zn-  suer

, - Lact amy cont.ediito-S3eriHuerylpenicillin, Cal culated: C 50.1 PRp1 350 st
N 1.4.6 S G-amiss- mcth‘h* ﬁsdlr'ym'“m: C50.1 11 56 N13.8 S 6.8 . i
55 55 “‘3311‘“0"“ S jlﬁjbt hyl sul phoxi de-d, ; as the sol vent)iat add
r- 0.9 (2 1-1, w1 011111..9 5méd|) 4.25 (1 H, 455 (21), 5.7 (I the
1-1). 6.5 7. Ocfmi <1qwd11- 0141(3& be)namo}p&cwwzpme(cullm_) 'R bands at 3880,30 Ihe
3230, 1/8, 4, :&(7@8«;17011®8701 wegrbom mw) 1@571 ober 7% poiclipy. 735 cal . 60 “hlo
¢ on- “ o
Qgcggdl ng to (:s%'?ﬁm Ay ‘i‘g %'ﬂ ThP i hﬁ; h,subsequent dcvel oprrent LS
0 a—(umdaiolz - —Bn— 2] &H)o 'ln (i‘ Qu)@ﬁx& lltﬁ.ﬁxaﬂllﬂl y contains one was

antibiotically active conponent. A further 0.45 part by vve| ght (2 636 of 35 wer

solu
theory) sef the penicillin, in the fFéi*fmlpg ould be . The
i sol ated from Ecgl%cc ‘i‘ﬁg "“ék‘fef“a’%\él R 8% et 1f’f°eVb°éi§iﬁ‘i¥ d‘h""(‘j’f“écgbocﬂen 44 - frot
1,301, 961 lorocarbonyl-1,3-diazacyclohexan-2-one, 44 2 parts by vol unme droj
of a 1 nolar ﬁéﬁldﬂckx&ﬁhyp f 3-Siagtydiangrelhyd, - hexanoat e i n et her cont ai ni ng 40 e
i e net hkanol . 1l-chlorocarkenyl- 'ﬂ'—mulhyl 1m1daz(,hdon (2), 21-1:;
Da- The free e @< °"t3i‘l§“ ‘?ﬁ @g be easily converted into the | Eff
1-10!‘01.. ony c.a AN :
chenzot her apepimoq.@ ,yn)p,sa n;ds,o yong(ggpventl onal processes. (See Exanple Efic
92A) . 1-chlorocarbonyl-4,5- ClS-—"uﬂethvl -imidazolidone(2), D. a- Q5 4? 45 gi;
| - Chl or asar bohdi}orwcmbdakb‘bf-tlehsdzn@m iidazolidone, . - '
5 5 A0¢ ﬁgy}s r'grh%clg taQfiRhosgene in 10 parts by voI urnr of NA
absol ute te”ﬁﬁ%ﬁ o as F8\cthyl-benzimidazolone, D-ix-(S were added dropwi se,
over the courseﬂ@&can‘o&l}m “Mdih@sbenzAngidgolariegor ousl y stirred sol ution of 50 ;50 IR
D-(- 3. 50partls-cktkyﬂcwév"gh't’ me*ﬂ‘ﬂb‘?’?‘l’qa‘i“(é?l?“ﬂone (2) [manufactured according to B,
Fi scher and Efl‘ligmc 2;?{?""“ AdEs gggf (1886)] in 50 parts by volume of |-
OCAL, d\l- -

absolute tetrga (;ﬁ {vBR&ahyd.chenzir midazolond(2),L0 Thereafter the reaction par
m Xt ure was st tlﬂd’r&ﬂrbf)Ql’-6-3/a|fb©xu’li"$dcablor‘lDCG and a stream of dry 10 55 o
10  55D-a-} l@r@mpar"L . mj&ﬁfﬂgm i dazol i done(2) [manufaci ured”> 3
according to 1: ]‘%(cgﬁééﬁ \arbclko\} -Len znmda,olmc,or . D-ia-(2 remants qf £
phosgene. The, @i ddrbemwasdpghmﬁmgm]aﬁoedq i-aedryness on. a rotary evapor - Yic
- the following peaicillins are obtained : — Ca

60 D-a-(1,3-dinzacyclolicxan-2- on—l-yl-car.)onylam'no) -benzylpenicillin, 60 60 Fo

D-a-(1,3-diazacycloheptan-2-oa-1- -yi-carbenylamino)-benzylpenicillin, i St




ator in vacuo, and the solid residue was dried over concentrated sul phuric

acid and -a-Q at about 12 mm Hg.
————DBb-a-{—35—N-el d:—03% Ml t .501C after

recrystal | i sation from acet one- pent ane. 15 15 Dy-rt

Cal cul ated:. C32:3 H 3.4. N 18.8 d 23.9

D a- ( Found: C323 H(4.5) N 18.7 d 23.9

D-(_NVR sigpals at r = 5.7 to 6.1 (2H),@ng,6.3 to 6.7 (2 H), 45

fxga- ( (acet—ene—dg—as—t—he—sgh#em-}——sﬂymxeépppeal—ANBz-—syspem
Da- | R-b&rdshyhimi@230in-220t00y1-cArp@@lami2)/@ngipenidis0 cm .
dly 20 Exarrpl e 8P (4-mcth)hmxd11011dm— -on-1-yl-c: Vbomlamm(‘\ be: A/V]p\, nicillin,

: i 2- - b ¢
B L ST Ee ey pon 11
used t'erebn D-a-{4,5-cis-dimethy hmld zolidin-2-oi-1-yl-ct dm?m:ljlﬁ(pj Hl-m’, 5
4.5 0. 04 nol OD-wa(4&§Hmnﬁdlﬂ chytiztidndlidarezao e lammp\ bcnz,l mxcﬂlm,

S%reng 25 '}7t‘;41 "(501 I‘IOY‘IISﬁé‘PnD 1’ @T ’{‘b’ﬁq i"ﬂ
R & R B e SRR

drv 10 10 et Tb@m&]@&@m i nt IQ% tn'?M-&ﬁ'*)?lo@rh llﬁum" f or 10
meccs ,,r-ami n®-q (7-rhcBylth iyt zblink 2-dhy T~ lﬁaihbvfylahllnb)ibunzy]pcmcﬂlm, :
atldec t he foll oﬂmé IEYG?‘?PQ?M"IW@Q-ZaWé Y#birhqnnle‘dm) benzylpenicillin,

t he -nitrobenzimidazolin-2-on-1-yi-carbonylamino)-benzy lan"‘l]lm,
icxahydraobenzimidazolin-2-on-1-yl-¢ rbon)]qm m o
a- (i mi gazols di N2 A AR R BRI Beni ci 1 i 5
The: a-(im daz oD-@(srezibeiithidOliny2-@ar- h@mb&@lamﬁn»mn@lpe{x@mmbe nzl penicillin;
300 E ar-(imd aPoi- (Sd:pxrb.tﬁo.\@lp;n:{m‘u@@zohn 2-on-1-yl-carbonylamino}-benzylpenicillin,
id 3 mxo benzyipenicillin or
(]:'K: S?Ir bonvl ai fi gq (ZFX f{?f ty{clgﬁ@i ﬂ’?lﬁlﬂé b%—lcl-car Tnll} m}inPJ) benzylpenicillin.

.. 20, . ..
(Y-(iifilamolidil-2-ofl-yl-carLonYl al mafaplr-8e& (2)-t11ienl Yl nietlnyl penoicil
i or A. Sodium D-n-\nmda/o]1dm§_~25hlpq 1 y\}gca pln'i dxg@bbcpd'ilmmgulg

'gjn 8. s by wcig T c higne were reacted with

a* 1- yl - carboii YII.}’;I{I pflrlfi wé 101‘%%) - -amqn(ci)bu]/v pmyk1 Cpn in ?’;O?pr'ﬂlti by volume of 80%,

was a 35 35<1rcngth ag Is Qe1@Rydrofurane, at 0°C and pIl 7.5 w0 8.0 (glass clererode), whilst
Exanplg 885 stirring. Triethylamine was added gradually 1o maintain the pH valuc, The mixture 25
volun If, in thea p(;}(r}aedlmeg d@fooEXlngh@Jr@@‘lll i &rther addition of triethylamine was _
1-chl or ocar bonyp Cﬁjﬁ'yd%%? 2 g%ﬁﬂéﬁ??? h"é[}eé'lfﬁ'x 150 parts by volume of water ﬁnc? s( is

ed by means of a little dilwe hydrochloric acid
replaced by 0.0 1891'1“ ®Pfurane. was smpped off in a rotary cvaporator at room mmp&raturc

f rom Igpchl r ocanbomhurd was- thivazasyea | G aNeidr, AReaqueous phase was covered with 30
drop; 1-chl or oc 3wy by loI@nqufaczlab da'@,hre t\mlm“@-crmé te 0°C, and dilute hydro-

Y=

40 meth 4 lorxc, a"ld Vs dp -Irmg-)ax ;,g w_nl'l Iﬁed arz@”a Nﬁﬁ %
7S réac am asc, was sc atec U
40 w ?sf ﬁﬁ e ract@j\ll19{ % Q)'Sl Vﬁtmc offEﬂ\r\ J:c % tc, :. :lf@%q;go r.ﬁs £
35 35 were combined and subseque mletdhed' with MgSO,. Cn adding about 40 parts by 35
1 chl orocar bo nyt(ﬂ@ld\-}h @|1nmlz‘my4>luqom0{ja)ﬁmin| Z(d@]n}@*("ga)wnc in ether containing methanol,
8% f ec 1-chl oroc saly ohthfap%tll Jre LTH’ﬁ“Epd;l '2(1)111\1 acctatc was stripped
ue w 'h zssm m methanol and added

rom 1 susp\.t’l:loﬁ i: VACu0, md the resi
dropwisc_to a mixtur £300 parts by volume of cther and 30 parts by volume of

1 chl or ocagbo nV{nttﬁannﬁ “Thk &t}@jﬂ/ﬁlﬂﬂlﬁ%hﬂ)[ﬂdr@ lwhsd&ZﬂJ‘dddlecmeQJ'Z)preupudtcd product 40
45 40  Yic c: afgsit had stood for a <h1rt tnrm, and the product was again repeaiedly worked with

11 FY r U (o i d -
1-chl orocar bonyE ]?(::tr %:cs?'gbigl gilrafz acr m‘nm g‘éi)@}lﬁdﬁlﬁé
45 Fhde ik piodh i uupgn dazol one,
1-chl OI’OC&4’5b0ny1Yrcﬁ- mety.t benzi m dazol one, 45
NM 143 chl or ocafBesah c’gntmt 159 Ye- @@m@hpﬁpnd@g (’gqsgan the (B-lactam band of the IR
1-clil orocarbon i e
50 IR : h §64R sxgnalCt(cht}}i.%l ibas d so%f}l{]‘sg 4_}7 M@%ﬁ)g })HEE‘M %4 aZoII{)(’)ne
- 550 1 iEEHn@J@GﬂDbIOGQ{lI?Zﬁ 1865, naberszm nBes(iad 0k s 50
50 13. | -chl orocarbonvl - 6- n|trobcn2|rn|dazolone

J

Asilyli -2-
1- chl or ocar bonyp L 'g ﬁ .l d’ﬂ -'lliuz'i'vgl% nc-ZQElon(c v)ei‘c boiled overnight with 54.4
Inr 1-chlorocar p&@'b\! Ve Tl@é‘%rﬁ;fg’h@é ;1 S parts by weight of tr1eth,1amme in
abso 55 - 1ateblhed ker@iRid O mAE. - ’ﬁrea'Zaan blﬁﬁ%blm bR 2:0¢d0s €he precipitated triethyl-
55 55 555 amine hydochldride by Gltreibar dad hylfiltBucows bapdrasdyanth dhiedzn avicdar ol ol Hc,

| ~chl or ocar bonyﬁ aE?rar bet hox% (l,)}cenm bnl i dazol one or

Jsed L- chl orocalyh 7t apﬁmdm azabi cyclc [3,2,2] -nonan-3-one,

Yi. ebalandﬂ@l ftollhavmsng,qocm cillias are obtained:-
-Cal c 60 60 D Fogd; 3- dVI138c) %lﬁ%l i cxap- 2 60
on- 1- yI - car | bonyIep&iSHEFr ey iopEr iaitieIR spectrum at 850 e 60 60

"Foui D---( i ,3-diazacyclohepta n-2-0i-1-} i-car bonyl am iino) - beni zyl
penicillin, Stro

- t e s s e,
TARLAT N . R R R £ e ey e




44 45 1, 301, 961

45 iing -

Dl-l*. (5. S - - cart H-amine)— FpeieH-eHin:
ally 1)- n-(4-inethylimdazolidin-2-on- 1-yl-
carbonvlaminlo -bemevlip , 1GII"" Is [ OD.-(i,5-dinmethylimdazolidin-2-on-

1 -yl -car borgyl ani | i o) -becnzv , pcni ci lllzéurﬂs
-(4,4- d_|_n:gj;__]__hy_|_|_m dazoli rh n-2-on \11 - carbon- ~ylamlnlio)-he ’%v':
| pek0| cilian, 5C. i-Glorocarbn:-yvl-imidazolidine-2-thione: )
D-a-(4,5-cis-dinetl Hymrfmow whEpoP| ditmahydslylsipi ggh@@r%@wwmmq Pamd)bybei ' zvspe T
wgight ﬁf‘x‘m:‘ 5(9t hyI i m .. ....'.ZZ.

nicillin, volame :of %cn" chloride were treated with 3 ‘sg%
. .o patté by vohliine Buhi( [ chloudc over the, course s gt
i dazol i di n-2- on e Livral lrorCATBROY 158, T sloimlens) ol 18 VIey ety boisred B
| D- a- (benzi m dazall kheiresdiu® Was dried il a oiah banys. | sami-iolid al)m,btecrol@ytctgeaslﬁhlecm I | n,
and aCCtgﬂc D-ft-(6-methyl benziim dazolin-2--on- 1
Cr )1

-yl - carbonyl am ee | 1i,n, le.
D a- (5-i net hyl brefﬁr]fi“lmrsn‘1t a%%l |590 ({1 Z%ml yI carbony | am no)-benzyl puni ci W

clin, (lrvio | O 10 D- a- (4xrmipiehgd benzi rni dazolin-2-on- 1
-yl -carbonvi a ni no)t lﬁéhzylko%pmddwp Mesired in Example 89A, 17.5 IgrtDby (Weighteathy| benzi A

i i dazol i n-2-on- 2PPicyAnarck Hﬁ < enzvlpenicillij , 01'-
D-a-(5-nit robenzil’ﬁﬁ{oﬂcarb(]j[k_lgg%ﬁg@];f,“];%f:—gnhgpyl ani no) -benzyl pciicillin, anti
D- a- (6- ni t iDbenzidKloHaZB - Reldiimidkzotidihe-B-akdagnv| am no) - bei i z\ 'yl peni ci | | | n,

D- r c- ( ht cxahvdr db®lorpzarpan datztadhmnh\zmmlwo iginc-2-thione,
- vl - car bony! anmlrf'(ii}““‘ﬁrﬁ gp P pylimqagp icipe2-thiong gr

nethvlin }1
A AR D arl Bt nodabeaznzxlspeni ci | 1 n,
15 D a- (5- a&abemm &Z;thct hofan@D-thidn 1yl @adshamgl-bagtgemainbeni zyl penicil lin,

D- cv- (5- car bet haxwhenahvidhzdiinn Bk Lyl pesbonlamino)-benylpenicillin,
- y| car boni y| amI}T@XS m é\ﬁt gi\ Q& qnnl—'yl -carbonylamino)-be 1z\lrunqllm,
d

lidine-2-t
D-t a- (6- azabenzi rﬁ (, azolidiz

-2~ h ‘ carbonylamino}-benzylpenicillin
D- a- (6- car bet ho)y f"t‘j‘? itk Zﬁld?ﬁ_ B e RV e oY krazyi peni ci I 1 n
or Dr-(2,45-di azaiy LY 1@\1 adolidne-2-thioa- 1 )1 carbonylamino)-benzylpenicillin.

nonan- 3- on- 2-yl - car bon| yl am ni o) - beni zyl penicillin. 20 20
Exanpl e 89 , I\dnpk, 91 bl % 0 ?
D-,.--(inidazol | o tgfog”tl jjire of Bxgp e 2P BB T KB B AS Y g uéenltc‘irﬂ i n| ei ni

8.5 parts by \/\/ela dtmcqa‘ma;m @rpgﬁ@mk;onyl -im I i dazol i di ne-2-thi one were
reacted wi Bh 17.5upartdilobp »nw]an (Tz]m[nt of D-.r-am nobenzvl penicillin in 170
parts by vol une «gfiBO% Hféﬁ "’&ﬁtj bus t ei rahydr of urane, at 00CC and pl-|
7.5 to 8.0 (gl aé‘s"“r%g_ét_/gg % mcfw.ﬁ 25 stirring. Triethylamnne
was added gr adua ryx»t‘"&‘omlf @Erﬁ.‘tlﬂxst ﬁeobpt,krr\l il B6u oflher sk use: — 25 was
further st#¥redqdimifoolint-gnper bflurdouhtirk)-powct “hLI’PCt‘hETL “ad‘di tion of

ety am ne”\ad mpetisne o R e e e 10
s by S U G S SE  oF E  5y aihs
{n8cal

oif alittle dily LOGhNQY 1-61-BGh GundBH. hﬁjﬂictyﬁ‘hﬁlﬁfpyﬂd‘ilﬂiﬁ urane was

stripped OJ in a rotary evapor ator at room t enper at ure. 30
The nnxtu_ré was now)d%ltg 6 oance, _vx,tl_ _h““élb e ng 2 %gog, ph ase was
covered with 5.5 pa Qm B?%) 5 m%QJo IR {'ﬁl Mon‘?‘ ?Egt yl};cpe Wh0| e

was cool ed to OQfin, afich dt dBtagic h)ﬁd’ﬁﬂ@“lll@hllt@tf h&ora‘@ttd) WemstifidhdSlUEaple Whi | st
stirring a COo@biwegp daislvediiic &3 raumm by volangydf -dimeglylyest mfdcbhsutcwh@g Qithwas r eached
The or gani ¢ pha§ %%@ i tcéalrbfx? Wt*H’g ’qlq at@lgwt;mql i \‘Rb%’d‘agd'fr
ex{racted wh S e be oI T I S
sol utions 35 b) Slume of cthL‘:‘\EﬁLEZ(C@ﬂm REIE m&ﬂﬂm&h’tﬂﬁs QELU@B(’Enf tlhys(ﬂfuhtadltw th
Myl- SO ;. Ca addi rt g-peiadiibu tepd@iepantvs abfncly cranular pi8&pingl whieh @' filred offrol ar
sol ution of® sodf‘b[ ‘2%&‘%\?’13%&5( Hoatequniseher cont ai ni ng, net hanol , ein

act

the sodi um sal t M1 e RERT G T LG ER AL JI? l‘ of o ARGt Y|

acetate was Stri ppegbohyl Bific -t RETS YSRGS ON 1 N vacuo, d the residue was

di ssol ved |5nJ méR hawdodt 32a9d! 7agldéd, Urbpwissied 1236 emmi xture of 300 parts by

vol unme of *%et hefRaAH 30 PRIt by vol unc of 40 net hanol . The

et her/ met hanol g XEQEGWAS He0ANLEL L ERM of NS ARECERlLALEH REedHCt

40 40 0.aphe by inki: tad (St 86l f Bém &= &li]ild‘:bAt\kﬂR‘m(ﬂm il e ppé oduct was
agai ni repeat edbva\\md@dlaw tUhmet ks, colfijidnc b2 dargfob velmde drutherd)‘ ouwerddd ., in a
vacuum desj ccat q{'k';]"Ef“f‘Zg Wm dut %t(i;‘héto e vrj‘;“ EP’& of _“B ;‘Fg“gtswt] Fts/m.

Ef f ecti vendss agarmst PFot of £ o4 BB LR Tt e 40%

45 45 / 3- Lact ar n. content. 90% (esti rrat ed on the basi s of the
(Mlactam band of the IR spectrum. N M signals (nethanol-d, as the
solvent) at -r = 2.3 to 2.8 (511), 4.4 (111), 4.55 (2 1), 5.85 (1 H, 6.0
to 6.5 (4 H, 84 (3 H and 8.5 ppm (3 H). ; 5V | R bands at
3320, 1760, 1720, 1665, 1602, 1520, 1365, and 1255 cmi |-
50: B - TrlrrethytsHyt-tm"‘daZblldl Ri 872 T RTORE.

g-—rw—g o N
ST AT, :-p-ﬂ-—'-rv-s-r"‘
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30.6 parts by weight of inidazolidine-2-thione were boiled overnight with
54.4 parts by weight of trinethvlchlorosilane and 51.5 parts by weight of
triethylam ne in absol ut etetrahydrofurani-e.—Fhe—warmm.

of the precipitated triethyl- 55 55 am ne hydrochl ori de by
filtration, and the filtrate was evaporated and dried in a vacuum ° 55
desi ccator. Melting point: approx. I 300C. Yield: 97% Calculated: N 14.4 S
16.5 60 450 Found: 13,86 S 16.9 4
60-Strong Si<~C-stretching-vibr at4~on_r_riihe_L R-spectrumat.850 crn-'. 2 ___46
1 301, 961 benzylpeaicillin crystallised overnight from the initially clear 4fhnich, in the form

i yChl orocarb. n; *\gb‘i"ﬁictﬁilm*ieﬁlﬂe- < oni e: 50 pa-ts by weight of

€514 P0s Rant s by vol ume of

B
we} hyl ene ch or i nlrrerse4 LG toMeb: nlé@z‘&:.&b&xl‘i\@-ghtof of.-pheseens in 30
parts by vol unt dronnmlhyrb@memoh‘thaﬁ enigitie bs thhdrec ot S @fth@ar ogs @kt 0C. The

m xture 5 cryipkine wehpsdy f or 24 hours at 0OC, the nethyl ene chloride

was subsequently st r\,é,}r?‘pfqlpf,im A2Qg. the residue was dried-in a high vacuum

Scri-sedid mass, i ngonplpeiel Yo s Mmueuanrbfq@aemnerr@udawag &hdi1 &% | R

bands at 1830, 159&)ttﬂimdahi2-40 cm 1.

Bample 90 1f, following."ie procedure desired in Exanple 89A, 17.5 parts

by wei ght of amDicillin are reacted with O. 05&% of:..'{g- 1-chl orocarbornvl
on

%rrrrethyllsrly ﬁ?pﬁg%@,(fgg% . %

, - di azacycl ohexane- 2-t h-i oni e,

-chI or &car bonvw- 4- rmct hvl i mi dﬁl@J ;,_@i,r}g_,, AN 15 :
1-chl orocarbor-rl 1-5-icLi hvlil |dar2?olr |'n -2 tI &1 chl orocarl on-, - i
4-dt ;ncthv imdazolidilnc-2-- :lio 1Jch| rb vI- .

5-di met hvl i mi i dazol i di ni e- 2-t hi one or 1 chlo ar bong,
4,5-dizct hilimdazolidiinc-2-thione, the fol | quAg peﬁrcrllrns arc obtai ned

|ntheformof their sodiumsalts: - Dr-(1

, 3-di azacycl ohex ) | uzxl peniciJlin,

D a.-(4-nxethvli 2‘19‘3%% r%gp @Xuﬁ%%ﬂ&{mf&mﬂgr bonvhnnnliii o)

-eal zym pcnicillin, D-a.-(5-mlethivlimdazolidiiie-2 -thion- 1 -vl-carhon;
| aurno) heazyl peni ci ITin, D.R(4,4-di m:thvl5| mdagplrdrfe 2-thi 0|I--1
<! -carhoi 1; vi am no) - beri zvl pemicillin x*
cD-r-(5 5-di netlivlimndazoli &?f'h@‘é"f’t' | -1 /careops hom

i 0)-benzyl penicillini or 25 ax / €2
D-rc- (39, 5-di met hylimidazoli di |12e 2- t%r ot\a yl -¢greonv lami

0) -benzvl pcnicillin. Exanple 91 If, t he procedur% of Exanpl e 89A the
D-.t-aniinobncizyl penlicillini used there i §%9%pl aced by 0.05 .ol of fr

am no-p-, nctlw benzyl penficillin, * ~a:Gno -p chl or obenz| pen
|C|II|3r=‘t ar-aiiino vit]i beI zZv |en|cr Ln,

Lani- o0 a2 trgdueg& A ArhE rgﬁmf{\ B i st POt i et 11
xli nicillin, thec | owi'ng pecn‘i‘cr s are ‘obtainedl i n the form of
thecir sodiumsalts: - 35 a- (inmi6. azolrdr neC-2-thionl- 1 -i WicorbOn;
lyltlniii o) p-I"' tSettheZyrg%pdcr |I|t| ..
nR—(rr?f)ldaonidinc2th||onl '] V) erbo | ~i 3o>phlol~robe x| pon
Ml ici IIin,)c-(rnIrrdazoIrdr eN%-hhl?lL k "XIm n;
@w@1i | )=, -oChvl th"icbenzvl penieil Ia n Q i dazolidltne-2-tl hion
lce1 Xi 4eCcOrbonly In iu' o)- (2)th|6é?%/y|$uet\h\l en I1inl or rr-(im

4! azofl dine-2-thiou. 1 ''I elr Aaiv - % t hi enya u~t hs I pcnicil
wd N 40 ' COOH 1 xam phc 92
salt

off <

50 _or a compound of the gencral formula: —

am

s B-Cf/- CO~NH-CH—G; ;// \ /

M/ --/f (55)
2N \
- ) - e ‘
:W g - xR RN c0-0:5¢ %4 R‘s
ilst : i
l 60 - N\&

0)-

Bt e L T S p—————
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A, Sodium D-a-(imdliizoldinh -)ou -1yl
'..ai bonvFlammi o) -t' enzsyclpeieillm 5.5 parts by wei ght of

I )_—ri - (i m dazolidl ”“Imm'ul"lulm [“I rbonyl ant i nl o) - benzyl penz- cI iiin,
whi ¢hl VS obt ai nd ater, accordinlg to 1lhe instructions of
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and 1276 cnrtl. 55 ' (IR spectrulmin- NIUJog‘Z.&erstaIIlne sor;ir,
Tj-.- (iinmidazolidinl-z on- 1-yl - car bony; | am noy)- bezyl enieillin: O 4 -
parr byisw&e ;:2 ;f .e prodtL,t fr di ssols~d in 0.5
part bv volune of wata to givi: mé'”gq‘pcgr””é‘élrc C.1. \gﬂgbrts by vol ul ne of
ethontol were acdded : s the nixtur® sl af ﬁ te§ whih 3.0 parts hy

vol ui me of ethlyl acet ate, whilst 60 ThaKinl 9.\ 2 pa&, by wei ght of sodi um
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47 1, 301, 961

47 benzyl pe; |C|II|n crystallised overnighit from ihe initially clear- <
solution, in the fibFhfRFecessacompound of the géneral formulis 1y gl es of fiat ncdl cs.
2 50 o5 Deconposi tion range 200- 22000 “ture

| R ban. ds at 3370 3225, 1775, 1728, 1688, 1640 ardm12' cnwl'. off,
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1. A process for the production of penPC| i ]| , . f “Bnhre fol I oW ng gener al
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i ce, / salt off 50

or a conpound of the general formula: - Cll ,art'-.-co ~tKilst o 60
47 1, 30-1—9-6—1—— :
47 benzylpenicillin crystallised ovcrnight from ihe initially clear !
solution, int of bundles of fin. needl és.
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formula 10 %nd thei sal t g !
10 of 15 % CM&@C&CO AH  CH c
08 ,CN '320@¢| Re
COON i n which process a@%onpound of the general formula: 25 *
cC'3Y.- . L~ .~ 35 or a condensation product of such a conpound with a
car bonyl compoun 15 sai.d ation ggodu ei ng of the
general f onnl{‘u‘r@]_laré“aftecrI at a temperature of —S(S) %1& with a }ﬁ)bndc of the gentral
- COCO _ cqg-/,/1 N Oy, . ~~C CN, d : (
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in a solvent and in the presence of a base when a compound of general formula
(52) or (53) is used, and in an anhydrous solvent free of hydroxyl groups with or without Y
the presence of a base when a compound of general formula (54) or (55) Is used; ;
and, where neccessary, the penicillin produced is converted to its desired salt or !
10 vice versa; 10 i
[in which general formulac A denotes a group of the general formula: — 1 (in
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alkyl, mono-lower alkylamino, di-lower alkylaniino, monoarylainino, or aryl- 1
(lower alkyl)-amino group, or an alkoxy or aralkoxy group with up to 8 carbon
atoms, or cycloalkoxy group with up to 7 carbon atows, or an aryloxy group, i
or a group of the general formula: — 1
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R - is reacted at a tenperature of -20 to 500C with a conpound of the
general fornmula:- X-CON* .CO-_ W co-wCo-WY 5

or 14 N N- Co- W : {Se9)— 5
<0 in a solvent and in tile presence of a base when a corrpound of gener al

formul a. (52) or (53) is used, and ., n an anhydr ouj,ﬂﬂ!’mm mw hydr oxyl
groups with or wthout 5 the prese-nce of ound of
gereral fonnu%a (54) or (55) is used; aad%nhere necesséry, the p_enl cHglin

produced is converted to 1ts desired salt or 10 Vice versa,

10 i [in which gener.al ior mul ae A denotes a group of the general
formula: - y,) R (inV & {C//—}— )

0. RA | ,—134/} (2 0

, R (2), (p2 J .o oor S Nt1- O
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-alki g.-2 (.). o _Ilow yVl atci |rb\/\/mch general formul ae
(2), (3) and (4) ~ T Tw 5
gro X denotes a hydrogen atom Ob % al kyl , al kenyl', gyckoal kyl, or

cycl oal kLenyl group 15 . - M with up .to 10 car bon Ssons, or a Vi nyl ,
@arylvinyl, nono-, di-, or tr| -ihal o-l1ower 15 alkyl, ' m)no-l ower al kyl am no,
di - | ower al kvl ani i no, nonoar no, or aryl- (loweg aL<yI ) -am-ne. group, or
an al koxy ofr aral koxy. group yup to 8 car bofy = — ofrr)cycl oal koxy
group with up to 7 carbon at ; 'Qr an aryl oxy grou{i,er\ a group of the
general fornmula:- - 20 _' . zl over al kyl)-0O V-
20 i (lower alkyl)-S-V- ) (6); N = CV (Il ower
aikvl -O-CO- .;i kl\/b~ve);.CaI!.: I)amnoCO V-- o« (8);1 25
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car bdh at ons; Q gﬂ OF ¢ca an % Rg, R, and R, ‘which may be the sanic or
which 1c fchhul 0 1 . . .
e% y 2{31? »%ﬂﬂ%m {6 three carbéh atoms; Dromine, iodine or

different, arc 0@5 &Q&ﬂmc
fluorine at om orn iS.O,nlldrIZQa'ldnl trile, | ower al kyl am no, di-I|ower- 10
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y n%rlomme, jodine or fluoring” atom or a nitro, nitrile, di-lowér alkylamino, di-lower- 10

: 0
al kanoyl Oxy‘ alkylaminocarbonyl, lower alkanoylamino, lower alkoxycarbnyl, lower alkanoyloxy,

lower alkyl, lower alkoxy, sulphamnyl, or trifluoromethyl group;)
Y denotes an alkyl, alkenyl, cycloalkyl or cycloalkenyl group with up to 10 carbon
atoms, or a vinyl, propenyl, mono-, di or tri-halo-lower alkyl, aryl or heterocyclic

b 15 group, or an aralkyl group with up to 8 carbon atoms; 15
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| ower A ky), lower al koxy, sulphainy), or trifluoronethyl group;) Y denotes
an al kyl, al kcnyl, cycl oal ky] or cycl oal kenyl group with up. to 10 carbon

atons, or a vinyl, propenyl, —+ere——=di—e+—t+i - ha] o- | ower atkryts—arytyor

het erocyclic 15 group, or an aral kyl gro ar bon aftoms;
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nt group Z means that the Ilnkag of the two fré&e val encies of thel group
Z--vvlt the nitrogen and carbon a the group of genertl fornula CO
-N— 5 IS not arbitrary, but ¥’g ||entated as indicated by the ;
rovv) =-- not A G 11lphur _atom .and Q denotes a
di val er’®t Gé\ quf: ajﬁ ’gﬁ%{?ﬁ@ﬁ ﬁ? bdr’llﬁi‘éfﬁw)’or a phenyl or thieny broup
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general formu (e'; e s3-of claim 1 is%h Qéu‘ﬁ%‘f% exgﬁp%rﬁi (4&% gencyr a
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2 "1 and or in which genera' forrrulae (28) to G is a

hydrogen atomor a |ower alkyl group; “u
5 R and R are as defined in ciaiml1; the arrummum “I| M|“ | i nkage -of
the sowo freegival cncies of the group ngmtgblthe #wo® ni 't r di gen af ons of st he

: i f geﬂe1~a1~—f—o-r-m:rl—a‘-(-4- “rsenot-arbrtrary-but—tsortentated-as
f dicated by thc arfow. .-.% and 10 " - 'Mi's -a group of the general f or mul a:

. & G 101 123 C5tc) -(ri--C
_(Ca-S-; . 3qj 15~~~~~~~ %(?{‘_}':‘“‘“‘“‘ Q (C)___ G*)GZEdg -_ #. or G |
[in which E and G are as fe )%1& O\A'e] -3, _The process of claim1 in which
A-denotes a group of the general f rrrul a:_ -~ XCON- ;15
X 5 (2) oort p A)15 in which X, Y, and Z are

as defined in claiml -and B is a pheny. group, a thi enyI group, or a
llkglhenyl group substi tut ed g%//é fower_al kyl -l ower al- kcer ( ok o\rvger
2 } 3

fkyl thuo group or ogen atgrﬁf“**@b) L)
10 t v~~f Hy—=Crig
USRI Mt toiarieiariariay I IIIII 111111 11111 11111 11111I * M S * 52:
rapd 301, 961 . 52 4. The prnzess of

claim 1 or 2 in which A denotes a gr&up,SoLm) he general formula: - ..- /
.- *o- . e NN -~

\<q/ (|~4|nwh|chEananreast|tfrredlnclalmlorZ 5 5.

The pr ocess of cinahivh enema! f3rmivive (M) w0IB4):he group Al s: '

5 CH, - CO N (41)G653'1IS{H By gl rec?whgr?npl or 3 in which the group Ais?

CH. - CO- N- R; and R, arc as eﬁmd in claim

a that the linkage of the, two frec valcncips of the group Q with the’
CH -CH-- G2 (42& rog Fhom L@Qé%&uﬁ f dohedl mon;aul@(li) ! nbtrhrMAMrp bmtagtﬂrcﬂﬁrailp Ais:

as indicated by the arrow; and
10 M is a group of the gencral formula: — 10

15 ‘f _ .
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Tin which E and G are as defined abovel].
3. The process of claim 1 in’ Wthh A dcnotes a group of the general formula: —

X-ZCO~N— S - o
15 SR @ o \ &) 15
_ , Y \‘2/
in which X, Y, and Z are as defined in claim 1-and B is a pheayl group, 2 thienyl
group, or a phenvl group substituted by a lower alkyl, lower atkoxy, or lower alkyithio
group or by a halogen atom, A
!

¢ 2 PEpr

ety

¢ e ————— AT



co *Cl
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' 10 1 8. The proce—ssof—eb—a2Hr—whichthe—gr-up-Ais- -
-1 co 52 9.
The process of cIa|n12 in mhlch t he group l
ot TR
T T (52 LI VIR L 9, : 21 (525428’ 53
Thepr ocessof c 4+ el prosedi efveddimcl ot P-le:ngb@pAI denotes a group of the general j
25 15 formula — ) . . CH _

s L o T o
- Lo “153 | i-n; o ‘tc ,
cvB ' Yol 771 730 co. (46 52
53 \F$ 1,961 * C L M S
* teral 11. Me/gr ess of claiml or 3 in which
the group Ais: [err] 12. The process of claim1l or 3 in which the gfoup A
is: [err] SnwhichE and Q &8as dfred prcbizebe 20f claim 1 -or 3 in which the _group A
is:- 3 5. The process of claim 1 or} in whiclyfhegrpypdkisss of .chaim 1 or 3 iA which .
the group Ais: [err] [err] éﬁ 185o_The process of claiml1 or 3 in mhlch t he

group Ais: - 10 | [err]

10 16. The process of any precedingCe,baimin which Bis a phenyl grodyp. 517

The process of any preceding claimin which C is in thelR confi gurati
18. The process ch a conpound of general
formul a (52) ?n ?%ééggﬁ%&%@E?%gggghggﬁégﬁfggkproduct with acetone is
t he sai d condensation 15 CHp+©@H¢L-haV|ng the general formula (53)
which -G is a nethyl group. 19 The process of any
preceding claimin which a conpoundcgf Sgne formul a (?%) or (53)
and the solvent is a mxture of water and a mater-niscib e

1 on.

used
in

s used

or gani ¢ sal vent

mai nt ai ned at 7a Pid podcesGofFlatnn! 8. 30n #Bich thhgoyprdess -of any preceding claimin
whi ch a conpound of general formula 20 (52) or (53) is used, and about
2 mol equival ents of base are preg gnt . 20 21. The progess of
any precedlng claimin which a n&eund of general formula (52) or (83).is

used and is present in an exc
proceiﬁ of any of clainms 1 to
(54)

am ne. 23. The proc f claim21 in which up to one nol
eqU|vaIent of base is present. &»24. The process of any of clains

0.3 nol equivalents. 22. The
|ch a conpound of general foymyla
(55) is-used in the pr ;enze o of a tertiary or secondary orgaric

17- 20,

22 or 23 in which the conmpound of 15 ) general fornula (
(57), or (58) is present in an excess of 0.'=-1. 0 nmot ar equi val ents.

The process of3. dﬂwgg&ecédhmgzmh@mhﬂu@ummneh ‘the-teacti-on is carried qut

56) ,

2510

a tenperature of Oiferr]. : 26. The process of any of clalﬁs 17

to 25 as dependent ton cIa|n1 3 | Mhlch@% " 30
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9. The proccss of claun 2in whxch the group A is:
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conpound of general fornula (52), (54) or (55) is reacted with a conpound
of general

o : TR R

52 53 : 1,301,961
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53

eral 11. The process of claim ) or 3 in which the group A is:

o O

)
Cha

12. The process of claim 1 or 3 in which the group A is:

.5 " 13. The process of claim 1 or 3 in which the group A is: — : 5

by p’“‘;”"
-G 0r3

14. The process of claim 1 or 3 in which the group A is:

/_'-_
C/{a‘ 0“"\ / CO-'N‘
Ay

10
15. The process of claim 1 or 3 in which the group A is: —

o ' @s) 1 COL{.{ 10

16, The process of any preceding claim in which B is a phenyl group.
17.  The process of any preceding claim in which C* is in the R-configuration.
18. The process of any preceding claim in which a compound of general formula
(52) in the form of its condensation product with acetone is used, the said condencation
15 product having the general formula (53) in which G is a methyl group. 15
19. The process of any preceding claim in which a compound of general formula
(52) or (53) is used and the solvent is a mixture of water and a watcr-miscible organic
solvent maintained at a pH of 6.5 to 8.0
20. The process of any preceding claim in which a compound of general formula
20 (52) or (53) is used, and about 2 mol equivalents of base are present. 20
21. The process of any preceding claim in which a compound of general formula
) (52) or (53) is used and is present in an excess of 0.1 to 0.3 msl equivalents.
ERT 22. The process of any of claims 1 to 17 in which a cuusjound of general formula
(54) or (55) is used in the presence of a tertiary or secondary crganic amine.
25 23. The process of claim 21 in which up to one mo! equivalent of base is present. 25
24. The process of any of claims 17—20, 22 or 23 in which the compound of
15 general formula (56), (57), or (58) is present in an excess of 0.1-—1.0 molar equivalents.
- 25. The process of any preceding claim in which the reaciion is carried out at a
2 temperature of 0——20°C.
30 26. The process of any of claims 17 to 25 as dependent on ciaim 3 in which a 30
compound of general formula (52), (54) or (55) is reacted with a crinpound of general
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