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DERI VATI VES (71) We, BAYER AKTI ENGESELLSCHAFT, a body cor por at

organi sed under PATHEHNT SPROIFICATIONen, Cettinnyy 4%1;@
declare theinvention, for- whi ch we .pray that a patent may to

us, amd e @btAuplicdsip o Moi 8255173 $2m611¢ne27rlbbfm5red to be 9?ar

descri bedt n(3b)rﬁbnb§nt1§n ApplicatioreNé. 3408 %hg st at ement : {

5 The pr&%n@%ﬁﬂ?@ﬁ@?@hlﬂ“eﬁat es ' to a new .process. for t hehds
certain T@Pﬂ (Q?aphem derivatives which can be usgy

' &AM at es
for the F‘c?ﬁ"c?rPBB‘FSH?d %pcli"?"véwéonpounds 'tfl M tleen
di scl osed al osporani ¢ aci.d-is obtained )

L
exanpl e, ait f‘ie
TR N
3,239, 394) or by chem sp |ng accor |ng fo various net
exanpl e, Gernman eschrl ft (German Published - Specification)
1,176, 147, Gep pent y eqippgsschrift (German Published Specification)
1,145,615 or U S. Patent Specification 15 3,272, 809).
Desacet oxy- Cephal OSDO(surPlibcms,FmimEpnepmwnmosduMan:lA(See Us 15
Pat ent Speci fication 3, 124, 576), cmlm)mwgwmmal ogously into 7-am no-
desacet oxy- cephal osporanl c acid. German. O fenl egungsschrl ft (German

Publ i shed SpeC| fi¢ayio e,ZBm,RZMK'ﬁB{(mSﬂ,LGCHAIF@Tsed ‘bodyr gomestd or the

Rl e B

adsorptively b akefallewiny setemeat:+r om.Baci | Tus rre ateri.um B 400. Several 5

processes for spl The prespnbiamention Fqliﬂ@ﬁ twatnnwtp the p %‘éﬂnl yI ase
bound by coval € hmﬁb 'E ﬁi@%‘@ﬁf%s Ea‘st &edn Wé"aé‘?ls
di scl osed (see CGEnim® eags.uam dnfiho-¢ephil6apOraind la&;ushswhmed

Speci fi caoi Ons)forlexﬁﬁﬁlpsﬁa;he sﬂl;t@ﬁ?qf@:ﬁ alqunjm Vith celBirys of ¥@rious micro- Thg)

present inventi me{se 3 églg $OBp %%ﬁr'g ::m:lal
oo o SR i S L

R denot es hydr ggeimanhy Spﬁiiﬁcﬁﬁon)ﬂllMSt;ﬂlB eor 4} NHSpe fjcat1{>srerr] with n

denoting 1an i nt%?ent(g chtxzrc (%%{: ,{i’% qﬂ% ?
-5 -CS--0- R[e esacet ﬁi(% 5rn X nl C&ﬂﬁﬁ?d al kyl
wth 1 to 4 ca Ql'khéﬁ mficatlon 2,214 lso disclosed a process for the enzymatic
2 splitting of - 7—phenoxyaeetam1do—desacetoxy-cephalosporamc acid to 7-amino-~
20 - desacetoxy-cephalosporamc acid with the aid of an adsorptively bound enzyme 20
from Bacillus megaterium B 400. Several processes for splitting penicillins with the
aid of penicillin acylase bound by covalent bonds to water-insoluble carriers have
also. been disclosed . (see -German Offenlegungsschnften (German Published
: Specifications) 1;907,365;:1,917,057 -and 2,215,687). -
25 The present. mventmn prov1des a process. for the preparatlon of a 7-ammo-A’ 25
cephem de g nvatlve of the general formula :

I_ .'_ : (1)9 .
in which . . '
o R denotes hydrogen, hydrqul ammo, mtrlle, ——O-—CO—NH,, .

, with n denotmg ‘an .integer from. 4 to 6, —O—CO—Rl —NH——CO—Rl or
—S——Cb S—O—t RY, wnth R‘ denotmg stralght-cham or branched alkyl with 1 to 4
carbon atoms; = - .



or in which R denotes -S-Het or Het, with Het denoting an optionally
substituted 5- nenbered for 6-nenbered hetero-aromatic ring which can
Opt|nnall\l carry—a nnclfl\lﬂ rharnp and rpnreqents hvdrOﬂen or_a neCIatlve

charge, if the rad| cal R contains a p03|t|ve 5 in which a conpound of the
N Or 7 @r] i n whi (:h 10 R and X have the above-nenti oned

o 10 Rlerr] denotes a phenyl,
» or 2-furyl rlng which ks optionally substituted in t he
ring by ¥ no, hydroxyl or al kyl vmth434§13 3 car bon fat_oms and R[err]z
denot es hydrog &P in SILAC nydroxy1 TOr at- Ryt 6 At : 5O .a -
salt thereof " he,;yfb ) ng[ggpl | s br nt 0 cont act
with 15 . - penmmbleiegldi@ﬂ lo’r?di?ﬁswt {tgm%e%ﬁ&ﬁﬁﬁ ﬁ%% &5 tO' a \"J
wat er - sol ubl-e. W‘teé?harsﬁaﬁlgo tionally in a formwhl ch I'S. ef :
wat er - i nsol ubl¢; LRI E{)?'a‘i negativg Q"H@e’r'feg'eIf!qlﬁngamnneppeh\re] cephem :
deri vat i.ve. of u.ﬁe-—ﬁmarwingo.(nu)ofm denghpiofluy Rlerr] preferably denotes al kyl

with 1 to 3. carbon atons (nanely, nethyl, ethyl -or n- i sopropyl)
especi al Iy W|th 1 or 2 carbon am?;em-,.and n- pref erably denot es 4 or 20

. 5. ' Sou—oi

20 The 5- n'enbered or’6- rrenbered heter -aﬁor;étd.ézgrl ng(mlet preferably
contains 1 to 3, especially 1 or 2, entli:al or different hetero-atons.
The hetero- atons are oxygen, suI phur or f™rogen. Furyl, t hi.enyl,
pyrazolyl, -imdazolyl, 1,2, 3- and 1,2, 4-triazol vl oxazolyl _ |soxazol yI-
t hirazol yl , i soithwhiziol yI 1,2,3-,:1, 3 4- 1,2, 4- 25 - and

1, 2, 5- ox#li azo "d X hg pg%hbov

25 pyri dazi nyI subStiih ?tm

ty : '_mnyd eamngsyrrol ¥l pyridyl, pyri di nlmm
het er o- ar omat i ®® Herves Hplrogshl a3 ﬁ.oig%a{? t° 1

upye fmmhldnsdom@naébyarrpl es. Thé'
g’;, 83 cgrbogr pERABly 1 or 2, -

al kyl groups wet hsal pthedeof Wil 3¢ in gmc 3r Basé,liO B s ikt Ny may be
ment i onedP as eggm ",‘:3: o?mW£1°h Is: °““dA? a1¢m bmd; tdefwanertsbmlsle @hrrigf,err] i o
denot es strai grdsal§a17-BmBb. _Ahé’é,ﬂg,?f } gml';,( ls g’gﬂﬂie“aéslp@&lpal ly . 1 or

2, carbon atons, BlUwtfemblyned Ialk to b6hat le{,}§ alts of the :

conpound,of th W&PH&?P@,EWF iall) llonmagma@mrarmmgmiemb alﬁﬂﬁes i ch can be
enpl oyed™t or the 406 of digi he nventlon £ y ‘be merwi-oned
t he al kaI i net edntmlltt-gr%glﬁ ?angl?ggl&n{bgwh ﬁtem ﬁ%@é’%ﬁgﬁ %l al kaline -
35. ‘earth #E!l re 9xyeR; sulphur h)r{amomt Eunymlm mﬁyraz%rylmﬂidmyisa 135 and the
salts whpgh af % qu‘a@é'm rtm%ml!/brlwhl plik: il,a,30rl 3&r,c}ma¢t-| c .ami nes.
Exatpl es of 'SUE Yoy /e s vad VL ,ﬁlé’yfgéisoggr °2€ a’,ln-‘e yjidingge ondary and
tertiary al kyl am"ﬁs etevdaaroina Oiirig; Ltnosu Bstitidé épjb@rla.lj(yl group
and, in which ﬂtﬁlﬁq‘?@@ _bb’ari th wltvsltatorui,enbtm / éthgiXphy §é oups, f or

exarrple §¢ hyl ant Ngiyt dhf ggbgp ) dr mne and cycllc

am nes, for ex‘tilremieeny tlodIZ nﬁrboﬁl% cﬁ'sél;a:%ﬁ}fﬁlﬂ %‘thhg;n & 9 ‘é S

pi perazi ne and %ﬁé Oft&ﬁo ula;(lr) t;tmot Ric |06 Big é dsa; acyl ase.
I

bound by coval Eﬁu §, Y T‘E | °éh ipp;gher axbwpounds of
the formg a (|da}thmmtsan?s:“ : gﬁrcﬁa%d’mﬁn iﬁg’?ﬂ ﬁ&ﬁ? Sipeni ciflins.
45 owi dlplaamvoardh u¢ o atrhaaticmnﬁim‘sj m::@e 4k amings Nber 3df _
advant ages’ ove tai 'ZP@' aitinesywihith t he '

t
conpounds of tsasstitue, t°4° rb&f‘oﬁyl"@ﬂf ﬂﬁ:%&?t ic i,gf @sfcwg@cell
b" m ter §‘pluble-

cul t ur esdcan chylisoxyeeh Oﬁﬂe,cyd h{ﬁmBQS ;

carri er-bound haling, IHl -fbt}th!lblwrazmeﬁl I t rat ] on an o use is

repeat edl y. - Fugf, "SI h‘" ags boup E[ p Whtensolyble acyl ase
prepar at i ons cmfre@ ﬁdin n& xﬁ rom 'th )\ﬁé &f |SEMe FRSS e S

50 prepatsatio ewe‘;sgsqcn queqtlclm\denni‘onm bmunibemdd&h)ﬂtagﬁ\baérent bgnds: to
wat er - sol ubl &th polne %m@oulg&rqﬂtmfmﬂel(l)al for

exanple by eipe oatsbl tiaf"z ?i o °é2hf£t ST el USSRt i nsol ubl'e

prepar at i ons amtnom and to use is repeatedly Fuither, if desired; watei-insoluble penicillin
50 acylase preparations can alfo be obtained from the water-soluble enzyme 50
preparations by enclosing penicillin acylase, bound by covalent bonds to water- -
soluble  carriers, in a - watt er-insoluble: carrier material, for ‘example by
_ encapsulation or enclosure in aolymers These water-msoluble preparatlons canin
. many cases be used in an advantageous manner.
55 . By means of the ‘process! of the -present ifivention, the compounds of the 55
: _formula (I) can: be obtained in-very good: purity and high yields with very little
technical effort. As comparedl to the use of an enzyme which 1s only ‘bound by



many cases be used in an advantageous manner. 55 By neans of the
process of the present invention, the conpounds of the 55 fornmula (1)

can be obtained in very good: purity and high—y+etds—mth—very—tittle
technical effort. As conpared to the use .of an enzynme which is only bound

by 3 - 1,454,975
3 adsorption (see German O f enl'egungsschrift (Gerrran Publi she [(/ _
Speci fication) 2,212,276), the use, accordi ng to the inventio t

wat er - solbl-e- peni ci ] o4 e acyl ase pr elpgagfg .ons, bound by coval ent bodpds

has the advantaggod e TS iy uuu

actiwity.even Zmﬁ‘,%?g?l?ﬁ?gs &B) iﬁg‘t’@‘ﬁ& 5'; E‘fhe af )osporr n_
subst r at e—of tahﬁaspmrm;hmo d,lb)ound by:ltbﬁdldw bbﬁhds ﬁ Iea grrpr ovede
econony. §The: @ﬁg’cgﬁé Fﬂlyn & without lpsscot acmmt levéa wm

enri chrrent of si o:§ ﬂgﬁ:fﬂ l:'strate of the ormula {an, resultmg in 5

7- phenyl - acet amrtﬁentslasa gpe bng 0S 8??1?1?%c°§’d'f3dt°l the inveptiogsthyse startl ng
material the gouffs r mpfee 70 tacetramdxmtieMetpré BAGH&ANiB Ycil rr] The.
conpoungg of -1 ﬁ,‘:f “V(ef‘iﬂ) hfifiourse @&H’%@aﬂ@eggmbegeniesaged %& iéﬁi i nvention

have al ready been- escrlged,
to known processes f.or.exark
Peni ci | | i ns, - Cheni st.ry: -ané.. B’ ologyr-
15 The follomrng naybe nentiened as exa;

LNt he: Ilter f ure and-can be obtai ned acmordi ng
MEOH; 0~ - Cephal.osporins and 15

£, @gPress ‘New York, 1972).
s of corrpounds of . ‘thee for rrula

[err] R oo Riefrle oo X a) ~ -0oOCH

[err] ~ Co '.H U H,.-.b)'rr uz-mm ('&aﬁ"u:k}" _ [err] H
C) o H e ' r] ©H-d) H
[err] S H He) | - Lerr] - H
Hf) -OCH-CH[err] '_ : ,,2,, _ir(e H -  Hg)
-0-CO-CHerr] - H h) -OCOCH[err]

[err] ' NH[ err]

4 Anmongst t hese corrpounds the corrpounds to (g) ar e. especr ally pr ef erred
for use in the pFecesspoandastdhétrkiglal( w}hﬂ:‘ﬁ nnseJ Qccop nicillin acyl ase,

which is boun;% mg(?&ﬂ%ﬁbb%d&xmhﬁd 1erthés!l ure aad c :é‘g%@nbg gf 1ver1§/

di ver se1sori gi pe‘fﬁlms r % A

can be obtained Tlfedan%'vl;r:gls; gﬁﬁéﬁsgﬁﬁc toh ighg‘ ccordance Wth
general 'y knolkh whishiseripar(iadrely dreferrehoiiie Sor ﬂ@dfd é?& §chr| ften
(Ger.man Publ i shed. Specifi cAtio 'r’f) 1,907, 365 and: 2, 2 7 74 or exanple
from bacteria, especially.Es¢he cogl . Erwi ni a or Acti normmycetes, such
as Streptonyces, Mcrormnospora'*sNor aridi alor 10 .- .fungi; Ssuch as .

Fusarium and yeasts. Penicillin ac ase ,oﬂ?'l:"scherl chia coli, for 10
exanple from.a strai.n.of’ Escherl chi a col oowhi ch has" been fi | ed under ATCC
11, 105, is partr cul arI y prq{erred The g,sol ation. of peni'cillin acyl ase from
Escheri chia col i “Fs~carred ott—Her—e> wdin¥ to German

O fenl egungsschri f &) ( Ger DBBoEb! | shed @KCI f| cati on) 2111217 745 by adj usting
a crude extract from Escherichia

| e O @ H -
s S
L - S

D ‘O-CH*CH'S_- L o . 7
v oo O owmowm
W -0-CO-H; - Yy 0 MM om




15 coli cells, which in addition to penicillin acylase al so contains
cell fragnents of the 15 Escerichia coli cells, to a pHvalue of 3.5 to

5. 5—preferably—5—0—anrd——centriugtrg—the—extract, then treating tyhe cLeap
solution of the penicillin acylase, obtained as the supernatant |iquid,

with alu Silicates, preferably bentonite, separating off the

adsor bat Yhown manner and.eluting, for exanple with an 0.1-1.0 nolar
20 ‘of sodium acetate or potassium acetate at about pH'8.5.
20 The e clear solution of thelpﬁé’ﬁﬁ:l Ilin acyl ase., ftherepy

obtai ned’ can opti opiaddgt he38 cSiokAR! thB UsrhfduRdh (ayb aﬁtesmaﬁ,h,sreer by on
macr opor ous i on mxﬁd&aﬁéﬁi’t pc%@ﬁ%&l@fg 5&1 ée)frh - cel'l ul ose. \7ery nanw

wat er - sol ubl e poly r@em& lbbml!iéé’d casalwatbemdSs;eI“@tfr«eol%e
carriers tg whi c‘f"i1 oS % vt " % %g ROUBE BY oM Sitim bonds

25 Pref erent i al’ Im,,mepfrua idr ms d ih aEudkdAR oW KnoWn BRthd8skepfor POI yrrerl C.

carriers. As ex lalgshh)‘dted &h@mm aﬂubhdhed rﬁpmlﬁtzanw) dextran,

wat er - sol ubl e stb ﬁﬁs 'g’e%f °EH°6‘§ Ff”and st arch
rw:m Cl1 om .S su as crom

are particyl arl quﬁ)%] ueh a6 Prusarihe ahiD yohard E@lah@ﬁ fﬁave ap -

mol ecul ar* wei ghtexainple [0t st@in of Eschadichia %@vh masm darldeyAIOCOD,mst o]

800, 000. |s partlcularly preferred. The isolation of pem ; g;cgfr; colijging - s

pol ysacchar i des, S2ed: i &m"h&"%zﬁcﬁ a@_1 Bﬁf _gﬁ? We carriers .

by coval enfs bon z.eam iictCiabadi 0 péniél n msoco ﬁﬂcumaggxem gpteecchagg des

as wat er-sol ubl eE iC@nmﬁlesllscmrarnHav@e of hés@ aléﬂ%@.haﬁ catrfugingthé i r st

Fihe btained o
preferably, react S ALt PABETRN TR "gf"r, e b mod at e
conpound  t her ebyiut GdsBRE:cly a khtwh d elutibl ¥&1e faPn, 35
with the pnicilsolutionof i §cemee. ﬁepamﬁuﬂaﬁeﬂbmgm:;pﬁmﬂ ft (Ger man 20

Publ hed S i fi 'lfhled’ﬁ °l!Ed'F "5’1‘2‘0 t 35 objaiged, pan ent _
e 12 T T e A AL
solu %]

Speci fication 3, FEAN.
(formation of an acte ammwater- oﬁtﬁﬁ'ﬁﬁiﬁ&ins&mi vagdblitge of t he

peni ci | |'i sacyl actaerletrso te hrdn nqulm a4ﬂ aganj by e;ov éweqlﬁt ed b5t he'
fol | owi ng equat i mm?ﬂ' Wﬂiﬁ ﬂgpl%ly esgﬁxe s s45

[err] 45 repr esedtdrch, dadvad arboKOmEaIydIRIokds DeRlrinl ﬂfd ¥R 3faft araﬂyie) and
H2N-pr ot ei n denonrebrrt:dlé'hp@nbw&tﬂ_.'msmyloomdaablvmgdxhde@wmgbmfﬁm des are

cyanogen i Ydi de,to &sp i b
G TRCTS  he e s et e sl bbb HOAR A 5,

and 50 in the secONRenSising@olysaeécitidaans ovhtet-dubl cﬁgrmrdrcmtmrscmmqmryd with

ariggs. h nggen gativ
ggri/g:.]![ i n35aCyI &1‘%& medlaté?gmgg%n ergglyl%ﬁquaim %5%5%% 9c;') 3 llgglatlone)r 35

1 Offenl h f’t
sPer gr am of pobaibneaan o8 2B fo"ér%.%f";é‘resfé‘aﬁﬁg X emem dwn10 to
200, ng of cyano@@ﬁﬁ,sﬁal i de arere Ict)led when usj ng dext ran, whi | st
el e TR AT S T CORE AL o o
enpl oyed vlen US¢aiiGe i tell O‘LI St ages are

fromO[err] to 50[err] pre erably from5 - 10[err] to 25[err]C. The

ﬂ
U‘!JD;-

reactions are preferabl y carried o under n¢pmal pressure, 5 al t hough
they can be effected under el evated presstre producing the penicillin
acyl ase preparation, the reaction diumis pt in the range of pH 8-13,

preferably at pH 11.0, by adding a base, for exanple sodi um hydroxi de
sol ution. The reaction of the cyanogeh halide with the
p : HoN —Prgtein -E-M-Hvban

—_—
: -oH
. wherein .
X can be an NH group or oxygen,
; S OH OH a : S
45 ' o O | _ : . a5

represents a part of the polymeric carrier (polysacchande), and
H;N-protein denotes the penicillin acylase.
Possible cyanogen halides are cyanogen iodide, chlorlde and bromlde
especially cyanogen bromide. '
50 Both in the first stage (reaction of polysaccharide with cyanogen halide) and 50
: in the second stage (reaction of the intermediate compound with penicillin
acylase), water is preferentlally used as the diluent or solvent.



10 pol ysaccharide is, in many cases, conplete after 10-20 m nutes. The
solution of 10 the active internedi ate conmpound forned fromthe
pelysacchari-de-and the cyanogen halide should not contain any free cyanogen

hal i de when used for the reaction with the penicillin acylase. The reaction
shoul d be carried out as soon as possible since the reacti Cad riyativea: of
t he pol yner easily becomes inactivated 15, .omng to h d? SI s/ B

the réaction with the pen|C|II|n acyl ase, ‘the pHvaIue z ‘
contai ning the actlve _paql ymer deérivatiase,ors preferably adJ usted 1o about

8.5. Aftér-adarti 11T S stlrred at
from Oferr] .toofdy mt:;pg)byg achﬁa(% fd}’w&:%&if dgx%'sgﬂ-dalﬁftp g‘ilra E? 500

hi gh mol ecul ar espenglytsoemz gchfrcymgm/lmhdaare tesepar ated from

t he native unc “ faFlﬁestlhéO np ) °t° 50° pldy fromor exarrpl e
by ul tra- .mgﬂog eﬁgmaﬁﬁgf i qu aa‘?mm' PSR t pes |
enzyne- p0| yner: pl’Wﬂ&f Heuisg. thy'\B &ﬁmlliﬁla a p&ﬁﬂoﬂ}ﬂt hdredetivnl gdilingls Wei ght of
500, 000 |t |s mgmtt%?;nsefqﬁpf@xd Aygirefe rab @ h arbes, xaing‘hre
preneabl g n?idgl"l ﬁg!& of ° oge thothe The ratio
ooy ey R tae%f‘:" W ;‘;af““ g o5 0™ 10
varied within wadcgeh |hahde$hmﬂib Icehmmm\ftee syamngemfhatn 2igetefor theachi eved
reliably 25 i tea‘éf “I"E"&§ °EF“ Eﬁ% éﬁdaﬁ Qié%tlr used p

Ctl

part by \(\%al ght pﬁf‘ rél 1t1?. %‘Eﬁ i o of. the ,

anounts o cyaangeﬁbl ftaid ROicyive pol a!éﬂ ﬁ@r histedll toy i nff uence

t he keeping quebqu ias‘\ft?i‘af!tzl h%‘ mBﬂ]m acylasedec mmurpwetlrrmsﬁromtqﬁe native
QAL

penicillin acy %sg yyggg%e &"-"‘ ght e e"‘@t{"%%vm thin 24
p

1 m
hour s |n2@que Hhan 9 %Eﬁ? relﬂﬁg a% | 20
condi ti ons, catotheenziioe: ymwa:tr@araa suWIhen mldexttdnlwitha l&aRr @g}ah has been

coupl ed, for e faﬁ‘?gp@"ts k’% \y vhtWhG eregooneshley | oses 47%
of activity i n&z'ﬂnﬁdﬁ‘[ % l%,c yaFgB HEmi £ ﬁgg)éag%gd per gram
of 35 25 dextarriamwuh.‘n,wxa hecm ae thn e GyaRAiIGEARelRbY N de 285 €
used per gr am g:é 38 igemw@nwelsmwmb'maadt jaxei ysp om pardbscwelamec_f by 5% in
24 hours. It the stability

_ Qﬂ%ﬂ H)qn& Bl%t]th];% i0 o??hea ﬁents%l'l %}{lll é Kah%e a?a ﬁg h¥@crease d

of the water- sel: ae cam(subsdnti
substant Bal |y detivather 'élas; the nitive ppmcipmrat:ylatsa lsdflacﬁyzﬂ nt deup tbossi oy,

nore coval ent righig 124 ngrtédq @ Uﬂde“ left!ul e and the
enzyme ol ecul. %0 °P§39¢5,§° (i AR i EE A g@% g agfg Thi s coul d
i ncreasi ngl y saaity iS4 h S tfmtm@byc;&mgd thednEid® firel dibl 618 YeEgrafhér

coval ent 3pondsdéxtren If; on thef-etherdhdndy gﬂm Yahl

However , therefj:‘?{h?tm K’"ﬁft}g@’

egemahromldc argruded ttve genzofne.

1t§) of r‘rhﬂ%{e, c n?% o:m can be

enpl Oyed S1 NCenkdilfif b sé/c tﬁlranﬂldil Q opbrtidnVstl | Ves can
be produced ascsamvws thhlide4130ss1bly, mmrb cbvmvetdser bMeng celtiex, wWhen
usi ng poI“}/sacc idt o)A °é“' ingrgasing/ plcyanogen halideyht  abM@ut
500, 000, 1 1 peaa R e o B el e
for exanpl e cghan eti rtam ouaeéfcgaxamn Inide waiich ch béielﬁﬂ ed sk hard de, . fo
exanpl e dextra ?I;, i GW@ solyhi¢ mlaﬂe Manﬁe odugedyslagesply, 000, is

Ccn, (hdfe | SoREEES ‘Pﬁd ta“,;*t@fgd ttto ;@:’:;mp'fsstsg;tf cyéﬁogen'

hal i de for ex gen(hylﬁﬁ Bee fogeh ‘Brd'nﬂd’& erpﬁ'EmQram
sacchar | de. I—bmevlévwevmtfnpg Eg@éyn , farexampié déxtramhaving elowkamolewiag ht s the

stabili t of t q E‘°EFéP i ves -of
peni ci | | acyggélﬁn@@ Mﬂ@ngd%gele '&g%gé%%é gé’l% ets tﬁéstﬁ fer - solfibl e

carrier. Here af cnnztyine:ss:tedttneﬂlt of the enzyne . er| vat | ve depends
on the anmount of g% "“IM é? s 1‘°35f°ﬂeast 150 ny
of - cyanogen hagjrﬁﬁh eng oed”‘?PL % rea per
gram of star chleasil'mm rﬂpsﬁc amhﬂgecmiSexmipRCdy rﬁu@eﬂ/\&b& saxe tsarrl S and
the nature andfea‘ﬂiq;ghmsggmfo tsﬁecbc ha des and of t @ pem cillin acyl ase
can eaSI l'y be Qx@ount of t %@s? aﬁm% ﬁcnﬂrg@ g%’l a%gl in the
art. 60 determined for eac ohé/slﬁ #t.ocess accor I'ng to the

i nventi on nanel y Tovarmy onitbe Euogqss @fcordmg to the invention namely the conversion of
the compounds of the formula (II) into- compounds of the formula (I), the
penicillin acylase-which:is-bound to the water-soluble carrier by covalent bonds -
can be-used direct; that is to sa J without further modification, or be enclosed in a
65 water-insoluble carrier materi or example capsules or polymers of very diverse 65



t he conpounds of the formula (I1) into conpounds of the fornula (1), the

penicillin acylase which is bound to the water-sol uble carrier by coval ent
bords—can—be—useddirect—that is to say without further nodification,  or
be enclosed in a 65 meter-lnsoluble carrier material, for exanple

capsul es or
6 ki nds,

spi nni ng /8 n O fenl egungsschrift (German Published Specificat.ion)
1,932, 4266g __t correspondi.ng U. S. 14,01 SpeC|f|cat|on 3,715, 277)6 The
i ncl usi on of t ecar eT, u TOV
bonds can tak/eIR d?%){;ﬁ? R@ﬂ”f,g“’}jg“"\"‘\ﬁ E;sﬁfﬁﬁ &?%%lanh eecontrast 0 .
the free enzynsom#spo:idmgsU &matdwsmhfh 1on53 , A5,V | Ci I’I in '

| b d UBP@SG&F takerplacg avithouts h C
gIC)r/eg?ig begz ng'gﬁg&"? ss:f)'é’“rﬂdﬁyu'ﬂ g aﬁt tﬁw %V‘?p‘”("ﬁ‘fﬁ'ﬁﬁ"‘%an bty?n sa;ér pose -

the enzyie prepar ahe penicilin adylase xadrby | Govalent HPRIs36 Wated-folublet@rabstapf an
emul sifi er and ailyls alfea_d)’§ rmentipn ?o‘?%n@mdsd lrtsfibr llbveplfl:ni!x Hosthis pumpateur es, usi ng
the wet ginni ﬂfhgf rsBa1 wjébto H:ﬁﬁhgﬁusm ‘ng)?pér?%g rrnu §s‘e rs WhIPCh '
can be used f Oldryt FHRB CPGIRerb hiEA Blahedlsd fof B s afd oo di véfse
ki nds, such as atpe¢dpulymss afeaeryvdzwrseebndse&mhcus a:lellnyoseeleinwtm&eeipédla@et ate. A -
penicillin acyl"%l@'g’  Hindetals tra ar-wei ght. 500,000 can, . for' 15
Sram o, 1be o st (S A e e et
15 accordamce w:do a émﬂﬁﬁ'e&s e&@ériﬂaeduhah&haué( ilgdnl REMb$ son, R '
Mbsbach and K. h, BRphinhBiephysi 6§$h§l§§ 1%12()@52-635 ﬂgrszyossmesaat% Y. It is -
possi.ble, wit h fg&ﬂnfgﬁ?&?ﬁ %mtg ;::?mﬁ f in oprgeme i}tj csg(liublacw ase,
bound to2e wat eimﬁﬁg h\eace)amuem Y meiBYIBReBH-adPylithide, ahd NI kSR TR Y gBNNET
in a copol yner npthyuﬂwl;dqdufm_me 40 a: controleexpenith 1ﬁ1mm&cpqnﬁcam deylase,

N, N - et hyi enel l@! ?ﬁeo na ¢illig 3 lwquo d.tp crby coyplent bonds, only

met hyl et hyl eneg &mtﬁesa jg’ﬁﬁ,,{ﬁﬁg’,%@% vf%ﬁ?ﬁn :g%ﬁfﬂ%”ﬁ%mtﬂll lin

acyl ase,. 28 hat psvedtostrye ibnglig miable lebenufRe ypadtat el (gfar ri gg by

coval ent bonds £t & ()T, |°m§# edfrlvehmbaeﬁplatpdty was o
obt ai ned after jf %@?Vrigg‘% g?f?’ fgl 'Fgﬁ n{z@jj‘xa If’r PeIdi tions. The .
entrapped . car povedrfub enspflatiZHioR, « hrendermemeﬁ&hyosu a:léxceptlona ly stable °
even aftd® rep atB@P emb'm%lﬂpett 8 xoatﬁooﬂlepfe arzﬁom neponods obfhet he 30r nul a -

1 (he - aocs S S0 O Pg-?ﬁ%@ﬂgf “&3@3‘%{@ e

f rom t he react bél?m akier nidtéHat if
si zes of . nore t:spacnallv 06} pbrdembp'Waght oT cnmpo I)méfona power ful -~
0x:30% or more of ussial Iy, -

enzymat i 85 act i Fsslt;s

enzymatic spli {Eﬁégﬁfﬁ fvéfﬁ,%'eﬁ E%i reﬁgﬁgﬁﬁa‘ﬁ(}'\ £48f the 30 .
formula (I) ar le@l‘m’té mﬁkeﬂtﬂtmw,lehs &raq r'tled [Forrespe ebound toa -
wat er - sql ubl eﬂl?asff4t€fra ﬂbef/si Theonsel seoedind wsthe i N A

wat er- i nsol ubl & o T F E@g‘ff PenF °¥' %lqu Rrepaggtion hi c HO
preferably conbﬁhav th@regﬁlabﬂas r;\,@t, ,amp p; fc Qﬁ’lit of the
conpounds of tﬂ@ foummll(a 1i$ thbfmpertaﬁ:e whetherltmlwater en@fmd product s,

it is deigrrabl “t"ptl‘t‘g\)‘ fiﬁn 0;’?"{5&;#‘1“ q@%wns’o%useﬁrmmles le- fs@lm vvater used
as the diluent = "ol taktyimg Sutcls proodss 6 e Givehidd, A€ ¥ba nm’emb can4 '
used accor di ngfdrmulhl(ﬂ)wlﬁaiemta U’}itakﬁnaf yrmisalvein‘f Isfn erdgd: lo@ﬁls at hl gher
substrate conc®#tyr f%g‘an%?? sfmr lceila

) ntrhe‘l

cor r espoggli ng tha e X %{ @% % F°hg§ h@ e
use, aCC(SJtIng ngalk§d)—fohﬁan4lﬁes, such ab éwizgth{ 1f6¥ih %ﬁ'@ wa % élgo ) gbq ri vag&ves _
of penicillin r}f;ﬁl&?&@p@ﬂlﬂﬁm pmllyfwelghmpf@harmbmpoﬁndtdﬂe :
formula(l) is éﬁ Hh?% IE 0|nt iew of the -
re- usabi kg ty Ofnzy 6d&‘ﬂf§t\{\m¥n rdb?l&& Foe. mu‘igﬁfﬁf‘m EE% of ghe -
formula (1) i sdns&olved inl wdtdrloecamb:ccsnipalme imthes tontaher 'h@beeﬁ@h&l enzyne
derivative is l!Fs‘eﬁ:e ue. out| is-used:in-the insoluble

pol rs of very diverse 65 1, 454,975 _
@rtlcul arly preferentially, be included in fibres by

_I-

t?mg of comp nds- of e formula (II? to give compoundsof the
formafter formula. (IgJ is. carried out at from 20° to 45°C, preferabl%‘ at fromp35° to 40°C.
60 - To neutralise the acyl radical . split off during - the reaction, constant 60

monitoring and adjustment of the pH:value is desirable. During the reaction, the

pH should be ke é)t at a'value of, preferably, 6t0 9, especlally 7.5t0-8.5. This can be

done, if require by-adding a base to the reaction mixture. Bases ‘which can be
e used for. this purpose are ptractically all inorganic and organic bases, such as :
65 trisodium phosphate, alkali métal hydroxldcs, cali metal carbonates, atkali metal 65



45 copol yneri sation or inclusion in polymers.
45 I n carrylng out the process according to the invention, the conpound of

in water or a mxture of water and up to 10 per cent by vqu 0
organi c solvent, preferably of a polar water-m scible organic ,04 %
preferably C[err]--C[err] al kyl al cohols such as 50 -~ ng nglf,
ethanol, di(Cerr]--Cerr]s al kyl ) ketones, such as acetone,
dl(C[errj Clerr]- ., 50, aI kyl) forlmqrpxges ~such as_.di met hyl f-or manm

Pr ef DIy, -
ol SR LRI

br ought+_i.nt o heaﬂicycﬂ eridesp tu uﬁ'l Eﬁlroxnde, sodRift §4ilon rl vative in
any desi red fp@tamum:drar Isedmm hb,lc t?e pdtassivmt bicasbanate, Ixslcivsb dissol ved
in watef o dxﬂ ‘ﬁ"yjﬂ% }‘Eﬁ 'F‘E"gn i Q'X?g’}@%ﬂd encl dsed in
a pol yner. T%eﬁ@thb uoﬁ sles Piinand Ihe bnd oF the Ve corrpounds
of the fornuleeaction. carsreadib'rheesdemmwc ongumMm 6 k of t tae. 45[err] C, pre erably

at from 35[err ds above all on thr (§at of pyail rad| cal
o S '@“@jﬁﬁ“mﬁt’r&ﬂ gy %étrm e i o

t he pH val ue empl aEI ra e Fifg t reactlon pH shoul'd be kept at a
val ue of, prefe °1f6a‘~t"01t!9°ft oigill lﬂptcd'legllsumwgfselahorbe done, if
o b it {‘ s T
for this purpasfpadicildicsd and “or ‘bases, s{fch as
65 tri sodi G‘Evphmgph l;tmgldf msemplhe etomiddmaceaixk-edphalnfet aI

car bonat es, éP‘P{ e gurs. “" "'& dor: ﬁ%?@sl‘"“-‘a?fmqfne earth
metal ogy bonghEesponiey °““e‘§,eaé "éire y‘Bi e TR ! v

secondary anchnﬂwabmaﬂymes dap astilyebea rrbif axfyo&nskttea ifLE dmeterocycl e

S T "”Z‘éﬁrr"g@r e

Fb

car bongse, ethay :&meﬂ&psdrﬁ dr&t jﬁ{il‘ oxygs hyl -
5 am ne, di hyld¢ frith &erman Otfcnl agssh Et(G mPruhl;shah ercnﬁeatuopyrr di ne. and
pi peri di ne hf%h&ds%%famsrlw ' pytfiltrasiony degaptingnomind t he end

of- the react i OnCG Bxef 'abéﬂaﬁl@ m%ﬁﬁl@s \Iqilpxﬁh’ﬁll}}@n&%&lim h‘%&n@ﬁbl&ﬂae base. The
rat e of30r eactnarue ptmdiec hm tharraxt eaflf:atmm rusedo f avgu | abl e

10 peni @pIt Yllﬂﬂ!a

| oyed E’é} I%eforafn dldf tlheglrorrrul aI -) boung
et ove " MR T emgﬁeggg L

peni ci 13i n a(pg:casse arg, doreeiampled- nrwmmintrs/wnth mbrgsmd: umnmi aqidsyfort s/ g .35 nDi St

wei ght. | uni® o ?‘1‘ h8§ 9'& t|°§7|‘tf. nithi ch 15
o O ot %r*é‘?g'%}affa%fm R B TR < o

7.8, to 6- weamrmgtegraphy ra:numnaxht phfeny acetlc acl’ e conpl ete
splitti4g of

Wt rn n. 2 hourthe'kg?ﬁ'r J"&?ﬁ}géﬁgﬁ&ﬁfg 523%% ﬁ?a{gp l %tneg agioldubl e

carri er - bouncetpeabicisd yna&fa . Th€extiabtidnl1EpreRfudlyWarried dUEHeldwipH §.0) ng "ti nes, 20

corr espondl n °'I P ubilities aseml’%mdSe hPé'ermuﬁ’té) rm\sate!advant ageous
o R e B R S e i S Ted T
the art. Aftaéh,m{g) ! Aéld;

s;)-.-iot--"ﬁcesﬁ tb { e G oaa TR fofe SOl ubl e
penicillin apydei etmtethevaﬂmte 'S 1sol at ed by uItra f| I tratl on and can

i mredi elyt% ﬁg °tf a% %tl’ﬁgpﬁﬁ%h@s 1 obtainghtbyr - sol | bIe
enzyrme eer%deY@ rf&eﬁ“ﬁ ?:ﬁfﬁ'r afa%lc :331:‘3&%3%% Siler paps ul

copol yner i sede ovastied ovith bixdlsolvietit) for Iekdntte ‘Butyloetaie|on Gedtéhne,; & tﬁccordance

with German ©Fif 1V IJSpemmvctatqcon) 1, 932, 426,
" Cake oo R e A s o

_ generally known metho or‘example by acylatlon at the 7-amino group (see, for
,example, E.'H. Fl osgonns and Pemclllms, Chemlstry ancr Blology,
Academic Press, New" 97 '
Because of their great’ stabxhty, the pemcnllm acylase preparatxons employed :
60 in the: procéss according to’the invention can be used many times over a long 60
period, as a result of which-their use is’ economlcally particularly advantageous.
The ‘examples which' follow *are ° ‘intended to ﬂlustrate the production of
pemclllm acylase/camer piepdrations. o L o




centrifuging. Commercially avail abl e nodul es with nenbranes which are

| nperneable to 30 m)l ecul es of nol ecul ar weight in the range of from
20, 000 3 =
ultra- f||trat|on The corrpound ofthe forrrula () WhICh has been forrred S

I sol ated f™Qm the cl ear solution, which has been freed fromthe particul ar
penicill pey| ase preparations,. in accordance with generally customary
processesy ‘@ prmary 35 processes are,- for exanple, precipitation with

i nor gani cHA n2\ al _acids, for 35 exanpl#48ydrochloric’acid, sul phuricsgacid
or phospHorit—acid, or; organic car box)ﬂ‘dg&l@p ds, .for “exanpl e | ower i

al kyl carboxylic (apm@ofsmhnaeoa@ppmﬁ ecalar Wi trsw,mbeexterdrss‘omahmt or the
custonary chro ggﬂa}m&s%egpﬁ?c stlorsueﬂnath@tqdmorpﬂa @ rwithh? dhveediogr aphy -or

col urm chr mat(r)r$g mg o diwere pdded geou
R

split-off acyl rtadHc8a§|wn Iﬁhdr ario Bcid Andominedak of ap huebissolatioror gani ¢

wat er - i nmi sci bl €fs %%p;gr&f E‘ ma?é’t‘/‘?ﬁleoog{ '@? : t:‘_rtg' 'l—?ﬁ%ﬁ) T’B?oﬂﬁhltl A WRSet one or
| sobutyl aget at Gvas qonﬁétgﬁ gbaﬁ l%e e c yr&eg lpH 6.
Since, however, tbéieplace! dobipletdly, emte(yeld Jifesnzﬁmteld as D8YE, relfiveliodh I

wat er 45 dwmnw Fhﬂﬁezymcvauesalntdmesmvm ennmlqmyafm&eezso be
diluted with wat®¥®efore ~ 45 acidification. Furthernore, it can al so be

advant ageous, f reymi § bt deiantsomés a}ébr@WmQtfe nﬂﬂétumywa&t SO0 WerR dlSolveli & 5
concentratis the lmnbmfmtesadcum whigion was\adjv: Hdrlé hé(N dmathydrgudehe 15

product. The pr catyten. gof cyanog ide,were p okt ned by

2 o nmt g B T K1 ‘"?g@ TR
exanple, in 50 mmstemnﬁtess wrhtmmgammrtcruexdr mﬁﬁ&d Withl 1cmnﬁraSa een SpI it. -
of f,-the p?ooductaqe‘a’rtls gnlutign jof perée il (en matjeaTtivityf Tot W S
acetate or acet @ ﬁg g?n Lg doh fé‘ e@?“?@f&%ﬁ@g%’cwm nd of the '
formula (1) is cmyal- the Gtarting Tds|

uﬁgnpoun or mu ) obt ai nabl e

,.J

:

according to the invention can 55. be. converted into _val uabl e
anti-mcraQial 3 ener known
s, 8 o s TR B
E. H Fl ynn Ce ptithl 568 e of presicillirchc i‘térltherrsacuﬁ]elmywdgfeﬂzydaaﬁtt

Academni ¢ Press, Wﬁé\?ﬁ%o'felétl"elyﬂi Staﬂé&&%*’éyof their great stablllty, "the

penicillin aCY' B/ %&%ﬁ@iﬂ'iﬁ%t&@?&é&’gﬁmﬁ@m d in ExBnbil (o Wit %&?m geording to
t he i nventspon C ajaregern roflide By theh WRE 5 iamg: ac epgftéra reaama resusat of

whi ch t hei r use theyieldofi omymati¢ getivi WRC arr¢ a}tlvadwammmﬂmwiﬁhe exarrpl es
whi ch fol | ow ar 6( )I rgtge&qugrakgo Bll @ﬂ@%%m%& 86 b(ﬁQvepe repc?c[;'il ﬁltllrl in

acyl ase/carrier xﬁuneaa;h AtedN . Exantp mg of cyanogen bromide and then ‘
8 Exanple 1. (a)with? m’sOfxmtcrlmcﬂ@@ Afterghpreatiomtieyiakbif enaymatic aivight 500, 000
were di ssoPved ips? 'iﬂa“&f“’v%fé‘r‘“‘&ﬁacqvﬁé sol ution was adjusted to pH®1.0
with 2 N sodi um hydr oxi de soI utlon #¥ple0§, cyanogen -brom de were added at

a tenperature of(ap 5 g of 2i aMaolhBlé smbtr r(fdagexaﬁxpﬁ tthe ﬁblmﬁdme of the.

sol ution was kemp f°131|Y@V rMessrsNa in 166 ng t he -
cyanogen hygon deg;lu lgf.’é “gJ ’l ﬁ} droch,+00r| c
acid and m xed Witrfhg bid ¢ pm ﬁfweauﬁo:ﬁﬁ sutebOﬂ no ZINJN HPzi ci |
acyl ase (enzyrratmlgutemftev g?ths cztaln brﬁmée,ghﬁ utlgmwaasijtstedrw eH 8fSor 16

fs it

hours in a cold EE‘“ %gﬁﬁ} %t:f."t %rm z&'f%trvrty 10
81d 'réb “E éraﬁ rea g oYen € adiidiiy thng t st he

was no | onger deht0
carrier 10 tool8y| adaive torpestagting. activity. hebchmﬂima ertbund taetamhlttyy was 98%
rel ative to the cgyalent ?tg geu ?8‘76?3?"'4%‘?9 ‘eﬂlfyﬁessaéethx Wlﬁ‘eﬁfégrwﬂl%?reserved
conpl etely af t er* fyeHs getivity o mg.

(b) 103 g of Zulkowsky-tﬁe soluble starch (for example the preparation :
50 commercially available from Messrs. E. Merck/Darmstadt) were dissolved in 1,250. 50
' ~ml of water and the solution. was adjusted to pH.11.0 with 2 N sodium hydroxnde '
solution. 16.8 g of cyanogen bromide were added at a temperature of 20°C whilst
stirring and the pH value of the solution was kept at 11.0.with 2 N NaOH. 20
. minutes after adding the cyaniogen bromide, the solution.was adjusted to pH 8.5 :
55 with 2 N hydrochloric acid and mixed with 2,060 ml of an aqueous solution of 10.3 55
g of penicillin acylase (enzymatlc activity 11 9 U/mg). The solution was stirred for
16 hours in a cold room at 4°C. After the reaction, the total enzyme activity was
94.5%, relative to the starting activity.




drying. (b) 5 g of dextran 500 of approxi mate nol ecul ar wei ght 500. 000 were
di ssolved in 15 165 mM of water and the solution was adjusted to pH
11.0 with 2 N sodium hydroxide 15 solution—400—mg—of—cyanogenbronide —
were added at a tenperature of 20[err]C, whilst stirring, and the p al ue
of the solution was kept at 11.0 with 2 N sodi um hydroxi de.solutj off =
m nutes after addi ng the cyanogen brom de, the solution was
8.5 with 2 N hydrochloric acid and mxed Wth 170 m of -an g /
sol ution gof 550 ny of, penicillin acyl@ggys(enzymatic activity 7.3 uf @) The

20 sol ut+ _
t hege conditions, Qém g _ '& ‘trlp[) L&ald d
ns iy g it B RS bEL Sl Rl i a6
2. 25 (a)ofSOQj M td ancdamxﬂﬁl)dfoc ccncxdrrau riefl pHuVG.r 85A§3|gglof 20, 000 -

of enzynatic aﬁt,myl

vere react ed, “’E‘Hﬁ ‘E' ?{@ 90Hs 100 iy of

cyanogen brom,.ﬁ}é{?“ zsﬁeohawnf) w“'ggaro es E’?‘Fﬁgﬁfr@l ﬁ°%‘8g‘?§§£°é‘ ‘ﬂﬂ er the

reaction, the yi el9do mi ofatoluyweR 1 /100 MLéfi chiokofort S nfl GPIN, N, Bl -Nt-ietieméthylt he st-arting

activity. (b) ?y neﬁlardlgkwhw rabof\neremuls@aw amtmdutreddmteatt@rde-m anpl e 1(b),
th 80 0 itk equippe: g‘; 0 stlr W0

W ng o tions er C% alE o@heﬁggn penl in

acyl ase. Aft erfrdnle dioR eg fuflol undd? nith e/ pid e Riut O Ghirrod fw was 87%

relative to ttﬂ@nsntaq:Standtgl lymwrw filterp: 05.1 waﬁfwaduﬂttwrammebiasawir oxi mat e

| | of éht?ﬂﬂﬁévlu'i'%d TEaPeY™EN Exaypl
e, e e b tba;p!,me glsgeni 1111

acyl-ase. Aft erintehgon: eact 1-an,: the yi el d of- enzyn'at | c actl vi ty vvas
99% relative to the starting activ 35

Exanple 3. (a) 5 e@tﬁ the :
camis 3 1 S ol koS e st e e
di ssol ved in 1563}(&1!0%1&%%éé{%ﬁ;gmbugfsmdunamsqmm%auw dortt%tg%l 11.0 with
2 N sodi um hy p wer e added
o e e ! T A L e o1 e

sol ut i or2swas monl,ﬂusnﬁg a\pH t fmeruualﬁsndm mddat t heas

cyanogen bromt °ndt?féh @ea ctien had ended, thess s filtggedhy dr ochl ori c
acid and ni xeafl i g %’@%ﬁﬁ &aﬁ a\ba %@‘l %%\gﬂp‘ﬁ el eri)enl cillin

acyl ase (enzyrfagidtﬁlmmw 30 1l suépe u@&nﬁreidd& for 16 45
hours i nd0a col%tmnb lgem @onoltfltrmd tm@omﬂa&wmat 10h€ |eI d of endyne

The yield
Exanpl e

n.ﬁ

t
o, AT TR AT N R S L

| oss of acti vrthe/reff(geedtcb or 29 hom-s hmﬁnm rand Itl(e stalhnetgtod)fct wa65 U ng. (b)

103 g of35zul kd’\’/9§ -Vt’1 qmna r tmbi A qfcncete X ara ion 0
commerci al |y qyglljbéﬁ wasdete g’@. el sol ved in

1,250 50 ni - lﬁfun utmﬁmedla«&si% m:ms télOm&hbdl(Cz ﬁwu h 2N
sodi um hydr oxﬂh&en 65))1 of c anogen broni-de ver e added at a
t enper atfre of §§%}0§)‘% '%a g@@;{? 'ﬁff‘}%ﬂ d"‘l’ﬁ@ sol % on
was kept at 117 oawt@sas g.frh & afd/@n0gen

brom de, the smlblmrl ogsoyease. ¢t entl tlg ggeB éhrcﬁﬁatographywnt khe2 systemydr ochl ori c
aci d and_ni xe&“ﬁ“?lﬁflaflabwnf‘d“‘&f water A¢idielo Jhe §diowing gppcHpns ppreycartigl o of

peni ci | Iﬁsn acy‘1 ase ?en%yn&t ic.activity 11.9 U ng).. The sol ution was ®tirred
for 16 hours in a cold room at: 4[eExdnﬁ‘:le5’(ﬁter the reaction, the-total,
enzyne activity was 94.5% relative to the starting: act|V|ty 9
1,454,975 Exanple 4. 2.9 g of [drigidbincyl ase bound to starch by

coval ent bonds and havi'ng an o !

' Startmg com ound e '
- 8 g of 7-(2-th t cetamxdo-cephalosporamc amd (sodlum salt) .
50 Reaction time: 85 minutes, 50
: End product: 7 ammoacephalosporamc acid: _ L
Yield: 5.30 g-(907; of theory). Purity: 97%.. s
Rf: 0.27 (no desacetyl-7-ammocephalosporamc acid of Rf 0. 10)



activity of 650 Ug prepared according to Exanple 3(a), were dissolved in
600 mM of 0.05 M triethanol am ne/ hydrochl oric acid buffer of pH 7.0. 85.5
g of 5 —acryl ami de,— 4. 5gof-N-N—-+wethylene-bis—acryl anm de and 5 nl of

an aqueous 5 solution of 2.5 g of ammoni um peroxi desul phate wer e added to

the s ,oX gi ving solution A). 2,900 ml of toluene, 1,100 m of

chl or of NNN,N -N -tetrarret hyl - et hyl enedi am ne and 10 nl of an

enmul s : e ‘i ntroduced into -a three necked. 10, | fl ask equi pped with

per m nut—e—-So-I—u-t-ro-rr-A was artowet o te Teact T oM vesser—TTom a
droppi ng funnel under ni trogen prot%@?‘?(?esﬁ@ ‘t'he .m xture .was stirred fot
30 minutes-and the ‘pol yner ‘was. 4t er ed off . It vvas Nashed. twi ce, iRJeach
case with 1 1 of tol uene-and 2- 18t 0. B MBgrogli um chl oride sol utijon.

The pol ymer 15 - cont ai ned 63%:-of . t X penl «cil'linacyl ase
activity. RS 715 The fol 'owi exarrpl és ‘are.intended to
illustrate the process of ‘the present. invention: Exanple 5. 20 mol. s of the
conmpound of the f.ormla.(l 1) ‘which was, B I
200m of -water- (if appropri‘ate wt ig addiaetr et d| um hydr oxi-de 20

sol ution) "at pH 7.5. The solution was-sti. --ﬁo i.n:a.vessel thernostaticall y
controll ed at 37[err]C and 150 nt of ‘the" sol utron prepared according to

Exanpl e 1(b), R tran ound :

penici | li'g acylgs ??:\r\ér e’ add@gﬁ’e%l>'ayeta’?‘ﬁ8 3'pé' gt" Qﬁﬁ ERhg ‘pue was skept
constant at pHEﬁd&r&ﬂ,ﬁctaddmtnocmpyﬁ&m%methyl A’Oceﬁhd\ﬂ-Naﬁbxyu&r ng a pHstat. The
termnation of Reh 1 dt!net ﬂi)mlfb*FeSNaC]-I indicated 25 the- end of the reaction.

After ‘the react o l;ﬁj%l%é %g?@ ;mk.) gtlﬂman
ultra-filgper araa.nan tmarieoﬁterd Elrd [tation|atih® isOalc: 1ee esy\at er waye
added to the sdheutreagtiomhamsh: uhastyl ef: ttheapdodutti, sware xdemoestmaesl -byyepaperf i | t er ed

until the resi dh@r"%raah% was 30 m . This' vvashl ng pr.ocess:was repeated once

nore and the 30 . . ‘conbi ned per.nmegy ﬁlevg@e concentrated.to 100 m in
vacuo at - 30[err]C L _30, 50 . ut yi: acetate were_ added to the
concent r at ed sot ut:i-on and _-5,,;: --c-_orrpouu?' -t__he foriul.a (1) was
preci pitated by-addi-hg ‘5. N¥dr ' acN 'd"ﬁ'n"t_ Y- Pec soel ectric point of

3.7 was reached. After the sa'r'rplle hado&ﬁood in t:--é -frrgerator for 2-3
hours, it was fi [tered. and the crystalllne product Wwas' 35 ~washed wi.th
100 n1 ofy. vvaterStﬂ-agg Sfboahd:of -acetone and. dried in vacuo. ... 35 Thes.

streéngth of t he' pr’lml §-pb&oo' atekamorﬂkdacuy y¢ephalosporanic acidt o1 i’ ‘nation of the |

. /P%ll“t‘%f‘“ﬁ‘eacti o with p-
ersion of the’ Svotek et hod

| i berated 7-am! g 7 5@%? ARIOXYRSP
di met hyl am nob g ﬁ ‘l --‘?.i’::-v_-'-g(-;g

(Czech. Patent- 11 9" (1965)) 40 The.extinction at 415 nm was
conpared M th st andar d curves.for. pt]ﬁP‘%mP?e 5(d110 ani nocephal:osporani ¢ acf¥ and
7- ani no- desacet oxycephal ospQr ani c ac'd In addi t| on,~ theidentity of the
products was denpnstrated: - S I Pr 'Iear ‘resonance, spectra
and by paper chronat ogr aphy H'kth.,' Yst'©m but.anof - tff a -.aI_‘ acetic acid:

wat er (12:3:5). The foIIovvl ng reactl%‘s wer e carrléa’*45 coout inthis
ik §tartm compound: . .45 Bxanpl e
5(a) -[err] St ar r}gg wnmoqpﬂﬁylgce%;-uesacetox cephalosporamc acnd
7-(2-thie ngﬁhahasqmrxmpmmmrdm addi umsalt). 50 :
React i on ﬁ/ me: EG‘ A8 §847, of theory), Purity: 97 25

50 End product: 7 am noacephal ospor. a@x rrl?} k9 Xiel d: 5. 30 g (90% of theory)
Purity: 97% Rf: 0.27 (no desacetyl -a ni ocephal osporanic acid of Rf

0. 10) Oﬂroo-m : ..

500 g of phenylacetamldo-desacetoxycephalosporanlc acid (purity 98 %) were
added to 20 1 of a sohition of starch-bound penicillin acylase which contains a total _
30 activity of 115,000 U. The reaction batch was kept at a constant ; pH of 7.8:+ 0.2 by -30
addition of tnethylamme, whilst' stirfing. The Feaction _temperature. was. 38°C, o
After 65 minutes, no further triethylamine was take ¢ solution was. filtered
through a paper filter and was ultra-filteréd .in a yratory ‘module, using .10
membranes wgnch were permeable to molecules of: molecular Wenght up to-20,000,

"'-_sal'- ‘t were 20 - ‘dissolved in "



1, 454, 975 10 Exanple 5(b). [err]
Starting conmpound: 8.70 g of
7- (2-thienyl)-acetam do- 3- pyri di ni umethyt=ferri=cephen¥4- 5

car boxyl at e. .
.5 End product: 7-am no-3-pyridiniumethyl-[err]-cephem 4- yl
Reaction tinme: 75 mnutes Rf: 0.05. Because of the pyridined (L}

he
nol ecul e the product of this reaction 10 coul d not be =t by
pr eci |?' tatlon at the |soeI ectrl C: p@g4r§t75 The corrpl eteness of _ei“@
I eac t--orrard—i-den o Grehere e grenonstra -pamer(

%ﬁ&zsz :g‘**’ﬁg@‘géu@‘ﬁﬁné’éﬁf;‘%%w“ﬁ e

7-am no- de%@ﬁ&k yerpam mexamasdme«isua(eseﬂ.dm SSwith 1(008 &6 off theory)

Purity: 97%atehpd atmm andgpiesih; ca3@aig 4 aé'ﬂ‘leged é‘! vvd eﬂ@ -

“Exaripl e 5 ( mi; The -ammo ;acetoxyceghal oran ot formed art i ng
fcorrpound : 2},3;:‘”" rd'?‘g‘ﬁfm Jﬁonaccor e e‘he"fr B ace oxycephal osporani ¢
acid. End tiltra-Tilteane. *ﬁmhdmgahnegahmte halsadgpsumlpﬁ SEwith 5’5 Yield

- 3.6619 (84 @‘pc oy _and igr7tygice 51 of isobutyl acetate. The aqueous: 10
25 Exanl Eéju_ i i-gk nd concentrated to 8 1 in vacuo at 30°C. The 7- :

g m e ar was precipitatéd. from the concentrate at the

phenyl acet Mbl na ﬁibhbﬁbﬁcxﬁmfdr(t&wingtfyr 98%_ were
‘added_to 20—1} t@ﬁrsathsmmsmtmseifters@ affch atmu 1‘:}? qqna keslse whj ch

cont &Pns aafr: fsﬁg& 2% 640 g‘gﬁ( s kebt at a
‘constant p ug ad on of "tri Ist stirring.

;The reaction trh ea;tanclebom& paﬁfnlﬁn Y yl‘asAWasausediES tme;suh ms:,cesslon iturt her

triethyl amithges: R @CANBIENES; erﬂm'a ayl @ti¥ough a paper filter
and v8s ult raag’&V‘f’?g ggglgg?"ﬁuﬁﬁé‘?‘ﬁ?%‘r‘?"m 025 g Sr‘ﬁ §10 rrenbrane%\hl ch
‘were-perneal e to nol ecul es of nokssiplear. wei ght up to 20, 000

1454, 975 under an operating pressure of. 12 kg/cnf-err], until the resi dual
vot une was 1,000 ni. ‘@-ag@ rrateu_,al h in addition to the

st arch-bound penicillin acyla: YA ‘had b rated of f al so
contai ned, inter alia, reS|duaI mﬁ.nlno- desacenoxycephalosporanic aci d,
was diluted 3 tines i-n s c essi on ter at a tlne

oo un soch,selibngs wfngﬂfggﬁgmzmﬂ L s

fromthe ccsnhtmad-epdredraedrding toclxamplad (b), rhzlw atotnl gmm ity afi800/U ,oteed onmar

i8 ¢ §.3dnrin ditiqr,
processes uey FR!l £ e
b erer A e R AR S s o s
30 hydviahite@iined mlddutam ummnﬂef Wc@eexﬁraieda 50 mbbut y30 acet at e.
The aqueoudy ultea-fi Fratm his: waﬂ? e¥t=@ oavdﬁnenqneléncmwed to 81 in
vacuo at SOYeé? the d centrated to 4 ml in vacuo at 3
“additi 200 ml of methgl isobutyl ketones, the pH was adjusted to
3.7 with.12:N hydroehlene acid:and the 7-aminodesacetoxy-cephalosporanic acid -
;35 which had crystallised out was filtered off after standing for 1 hour and washed '35
~ with a little water/methyl isobutyl ketone and acetone B S
- Yield: 11.9 g (92.5% of theory). Purity: 98/,,
Meltmg point: 238—240°C (decomposmon)

Example 8

COOH

_ ! ';do-desaeetoxycephalosporamc acxd were
suspended in 350°ml of ‘water'and dissolved by adding triethylamine until the. FH
“value was 7.8.-The solution. was warmed to 37°C and. the. entra;LPed penicillin
. ~ acylase, bound to starch by () 'bonds, gr pared according to xample 4and
45 having a total'activity of 1, J120° % S, Was. Dunng the:splitting reaction the 45
S reaction mixture-was’ ke pt.at 7.8+ 0.3 by ‘addition of triethylamine. The reaction
had ended after 5 hours. The ‘entrz ap yed: penicillin acylase derivative was filtered
off and washed' with a-little’ water, 200 ml of methyl isobutyl ketone and 12 N
‘hydrochloric acid were added to the filtrate, including the wash water, until the pH
50 was 3.7. After standing for 1 hour at 5°C, the (PH was readjusted to 3.7 with 50
hydrochloric acid, as necessary, and the 7-am1no esacetoxycephalosporanic acid -
which had crystalhsed out was filtered off-and rinsed w1th a llttle water acetone.-
Yield: 12.1 g (947, of theory). Purity: 97.5%. P
Meltmg point: 23§—240°C (decomposmon)

20 g (60 mmols) of 7-phenyl_acet'




am nocephal osporani c acid was precipitated from the concentrate at the
| soel ectric point at pH 3.7 by addition of 5 N hydrochloric acid. After
standJ_ag_Lor_L-S—heu-ps-,—{—he—eFedﬁet——V\ﬂs—FrH—ered—off - after—the pH val ue
had been checked ' 15 and, as necessary, readjusted to pH 3.7- and was
rinsed with 1,000y of water 15 and 1,000n of acetone. It was dried in

vacuo at Yield: 306 g (94% of theory). Purity: 97% The sane
starch-bo pigillin acyl ase was 'used 25 tines i.n succession in the
sanme mannerdia *’. the occurrence of algb49usfi cant | oss of activity. 20
The yield

the 25 el Gelirdd for thdhre 4?&%36{ the
20 Exanple 7. [erichyy 3 Bk s §°§?ﬁf'éiﬁa§1nﬁxaﬁe - Preb "
7- phenyl acet am do- desacet .oxycephal osporanl C
of water and diss diti
val ue was 7. § Th crt;Xe exgract wh%ﬂ cglttalv’]ilgl - oy méx PhtBer- enzyise
25 sol ution p(rjgpgrsegflggzaﬁmrtjl1ng7a,Oonfémrmhgi;itwigwbﬁ%&u%%g%gng??g{w| ty of
800 U, were added.an H |tt|ng
reaction by addrtl“S‘iif“ﬁ‘raglfif)m fﬁ‘ﬁ‘lh 9‘?8%1?;??’#? assaﬂ%‘ﬂ’fme ‘the reaction had
ended. The reactiqg- mmluéseow\asmﬁeiewcednrsrwangm amaiﬂutgrsaz i lowr; wurctl | the
resi dual voleine wakius®ta?,109ritres with dighisad; watermijusted. tﬁg@l‘l ]érgrfﬂlt’l 10
dilated with 100 @#nd 6?“‘\;5%} "é'u l'é?rféfahﬁ'a?rﬁat?:‘drlfﬂ'é poutgined 375 WoUry? affeecf)lc |
ultra-filtration. aﬁ!‘ j gl ii@mm(mss k@&&ﬁh@ﬁtmestmﬁmaxﬂaher_ _
per meat es were comblmakeaﬂd laercienst seperaed o id @0cantindoys Viqw ifugeOThe 1] C.
After additildn of brzmomr}lw?eu%l {595 Saq ﬁrf’ﬂ”a&@st‘agreéf h9‘gll’1f'%° NS¢ ,ﬁg}JStedﬁto |
3.7 with 12N hydr %Egﬂ a@ : g’&ﬁ‘& ﬁ&p&lals.. ranic
acid 35 whi cgg ATWSE QLIAL g -outf v?/a&rsm?r ttered offcyafter standr ng for
1 hour and washed 33. wurhceas for thel memazt@n/oﬁﬂtmmq-é ‘csolem decitiseof dbry
acetone. Vi &0d: 1mevery foumulasos of  theory). Purity: 98% Melting point:. - 20
238-240 C (deconposition). Exanple 8. »0 ' [err] 40
20 g (60 nmol s). of 7-phenyl acet-am do-de ?S d%/cephai ospor anic acid were
suspended in 350 m of water and di'sso|pet gy dedi ng (M riethyl amine unti |l
the pH val ue was 7:8. The sol ution was vvarrr?ﬂ(to 37[err]C and the entrapped
penicillin acyl ase, bound to starch by coval ent bonds prepared accordlng
to Exanpl e 4 and 4i& which - havi ng_a total activjty &_ ‘uni‘ts; -was -
added. During the s'bldie!qt?sdgd?"éﬁhth}"dﬁ"yﬂ raningy gitrile 10— 'ure was kept at
7.8 [err] 0.3 by addition.of trlethyl am_ géﬂge reactlon had. ended after 5

cid. wer e suspended .. n 500——fr1
4t && &LQL%mL c%ﬁurmg pH

%?r‘%

hours. The entrapped:peni ci I Fin acylase tive was filtered .off and
washed with a little water. 200 m of nmet |sobutyl ket one and 12 N -
hydr ochl ori c2saci d. \Amﬂenaidummgtao ifthge 'mi er, 25

until the pH 50 '-—S‘W%S‘%_?‘ WA‘Flt%rdeg?tHﬁd‘%nglbﬂ tq r‘fﬁ'i?g_ﬂ't"mg’[ eri]C, the pH-

was readjusted to 9,{ g h s S9echordnac Rt & dabhg: ﬂﬁoﬂﬁﬁﬂ&sﬁibsmutadld- t he
7- am nodesacet oxycmg ‘mdmispoﬁ-anmberast hetergkarothativatinge which ki optécaly carpas

filtered of f3tnd rpayisieichgrecnand | it¢| e mater a Yi,e 94% &}
theory). Purity: 9 h;% %ﬂdﬁ%ﬁ@m, atl % ﬂﬁﬁ&grlf&a g‘ %:ogtr%%ia énsﬁv% -
1, 454, 975 o |
. _ 0(
— cuz—k (H)
" in which

35 R and X have the above-mentloned meanings, . 35
: R? deriotes--a phenyl,: ‘phenoxy, 2-thienyl or 2-furyl rmg .which is optlonally :
- substituted inthe ring ’by amino, hydroxyl or alkyl with 1.to 3 carbon atoms, and
‘R? denotes hydrogen, iamino, hydroxyl or alkyl with 1 to 3 carbon atoms, - .
or a salt thereof with an inorganic or organic base, is.brought into- contact-with
40 penicillin acylase whleF is bound by covalent bonds to.a water-soluble carner, and 40
the resulting 7-amino-A*-céphem. derlvanve is isolated. -
2. A process d@ccording to claim 1 m which R denotes hydrogen, hydroxyl
ammo, nitrile, —O0-—CO—NH,, _— o )

Rz-?i -0y

| ;_—-s-i-.@.,z,n o



1, 454, 975 12 The preparation ef_th “QEDLE%;;L26‘+
acylase required for the preparation of the enzyme resin is illus

the foll ow ng Exarrp Exanple 9 (a) A crude extract m
penicillin ac @obt ained by culturing 5 E\é\g ,ﬂm ”!HI
»C

accordance w ﬁ cess described- in Gernan Patent 5 Speel
I
br eaki ng open

1,111,778, co ng the culture by cent r i f

addition of 3% of met hyIThesumaryionloéﬂmw 1&@ pmbnmeaddor '(hb))remltatlbn olrthe of ' (
a crude extract thus YBVEFASH ‘sc‘,lBﬁ't'%‘F‘i'ﬂ"n@eff"'E’“&“gl@F@P 1 U, were 10  =: 'S
diluted to 2,100 litres with dionised- Watergxmeug;ted to-pH 5.0 wth"

sul phuric acid 10 angh canfrudefey miwh?ﬁheomhmedp Hnmlaaaﬂaslqbqnnedbyotdtmgled -

5.7 x 10[err] ©? wthfeﬁg@euwtgﬁ t‘§ 7 FE% ey l‘tﬂ
the pHto 5.0, 13.8 k rebléof?@gi e@gaé JnglE ‘& ﬁeiﬂaﬁ%ﬁlé@&% gﬁ%
the latter was separ akdimxdnfdmwotamemylt;sdwgu&et 5. Eﬁﬁ& rlateig€

bentoni te which had been _separated elute

res M
soiim 1oty o TR o i B AT
containing 4.5 X 10[ eadd|ceh e@:rsu ermmuah ss uﬁc
activity of the peni cadtivxmot'ab IUA- i WHAT VE CLAIM | S: - q
process for the prepagat) mutes@;dl Séhﬁfﬂ‘b ‘;[rseﬂél 8 kppfihe ficais vera f"i“'\‘?“?éi 94'?'20

| f | tfer was sep ffin'a contmuous w centrt uge.
general Tormul as bentonite which had been separated off was eluted with 90 litres of 0.5 M sodium 15
20 [err] in which R dma&e&ldmy:dbbgm.o anddilered loff. F208 INfes, cohthiningd,5 x 10° (86% of

-O--CO-NH err], [err]theery)were obtajn Amh@emﬁcngtﬂaml of the egeﬁrﬂhfl reyiaselofi7c3 Wme.
--O-CORerr], -NH-CO ﬁ&_

denoti ng al kyl mth 1ggne AkRon a‘thg ;%ﬁm(ﬁ& mﬁ)(h f(;)Jmegm‘}ghwﬁ(’fthe
Het, with Het denoting an optlonally substltut ed 5- rrenbered or 6-nenbered
hetero aromatic ring, which can optionall 30 positive charge,
and @ 30 X denotes
hydrogen or a negative charge, if the radlﬁg Ratécomfal ns a posi tive char ge,
in which a conpound of the general formula in \M'wch 35~ R and X have

t he abowve-nenti oned iBgs, . - 35'Rerr]
denotes a phenyl, pheﬁ%ote?h}d%é%ﬂﬁﬁyd%xylzafnﬂfo}’httﬁlbng-dM:UI@h- , opt'i onakly
substituted in the ring by amn ydroxyl or alkyl with 1 to 3 car bon -
atons, and R " denotes hydrogen, am no, hydrenef-l\stw,. alkyl with | to 3 .carbon
atoms, or a salt thereof with an inorganic orsorganic base, is brought into

contact with 40 P&Ih G denb ﬁ C beurHj 1 CO eﬁé Q to

a wat er - sol ubl e’ tarri Mi‘%ﬁ% nt J;iltyl Wit Tl E@4E§bbﬂ§t§lﬁﬁ em r;gg
derivative is isolat eg: mzwltnoﬂm pro%etss accorcillll n to claiml in V\hl ctlth df

denot es hydrogen hyd ptes angmibet qr det, wi ituted p3

1, 454, 975 (:g:%e éc(:‘ a(:tg-eG-g:ilmbered heterb-f?nwu{: Hing, % ﬁ 6 tjonally garry a 20
-O-CORerr],- NH- CO & deabte hyﬁrogenSJr-:«Cﬁc five- EHafpel if thé Fddick] Rrdohtafle Ropdsitige -

met hyl or et hyI or -charggein which pcomppund afisghe ghaesl fongula 5- nenbered or

6- menber ed heterocycl I c ring containi anl or 2 het ero-atons. selected from

olng to glve a sludge and

20

oxygen, sul phur and nitrogen, the ring |ng | 'y substituted
—N\? ~-op= (D)
Q0o
in which
35 _ R and X have the above-mentioned meanings, 35

R? denotes a phenyl, phenoxy, 2-thienyl or 2-furyl ring which is optlonally
substituted in the ring by amino, hydroxyl or alkyl with 1 to 3 carbon atoms, and
R? denotes hydrogen, amino, hydroxyl or alkyl with 1 to 3 carbon atoms,
or a salt thereof with an inorganic or organic base, is brought into contact with
40 penicillin acylase which is bound by covalent bonds to a water-soluble carrier, and 40
the resulting 7-amino-A*-cephem derivative is isolated. '
2. A process according to clalm 1 in which R denotes hydrogen, hydroxyl,
amino, nitrile, —O0—CO—NH

’ -S»-i - ‘@:“Z’n



5 by 1 to 3 al kyl groups each having 1 to 3 carbon atons.

5 3. A process according to claim1, in which R Rerr] and X each denote
-hydregen—and- R err }--denotes—phenyt—4.—A-process - =
which R, R err] and X each denote hydrogen and R[err] denot es phe 10
5. A process according to claim1, in which R denotes -0-- err]
10 denotes phenoxy and R3 and X each denote, hwﬂﬂ uﬁ”uﬂ Hm>
according to claim1, in which R denotes’ ! eno@th
phenyl aad Rlerr] and X'each denot el #497pgen. 7. A process accord|

claim1l or i (L S QY L The f orm of
ani@) kal i metm}lll &@M\%}ﬁg%@m%a k%fh'y gr—}aﬁ _f'alﬁéi' ltmﬁjét;gjéﬁh? alo formed with
an. al i phat i ¢, memizre haﬁmrrdxerearlmabcychcaﬁhgleont&nmé lpboaelﬁ:seramﬁnsdl ng to any

of clais 1 t%“e?‘ed g‘r‘é‘mﬂt wgcqqu?&eh t‘%% ngkeing; optignslin epbstisuted
pol ysacchar i df by fésﬂﬁ £ SRRl eRSe bl ™ 6. °
wher ei n_ t he pmdiR®idehotes ptyyiase |s oun starch y coval ent

bonds. : 4. A process according to claim 1, in whlch R, R’ and X each denote Birdgdn A process

accordifpg to ¥d °t°w§ e.penj cilli Lo dexiran by
coval ent bonddseniﬁﬂ ,@r@,g%‘{sﬁ‘fta&%ﬁ d‘ém whicl l?%g'f 2 al: mséq H%’(‘_)Rl V\Eél’ ein

t he penl cillin ha&ecsvdac@lrdmgstobﬂamdl , bty w(hﬁ:h aatomonoS-coma,, RAt er- sol ubl e
carrier is en‘!ﬁ“ﬁ?y% : ﬂggl h de“‘”? 9&934§1 c}%r rier r| al

55 12" 1 br ot mmﬁf bl B U i e reqet on
is effected afornhedowith?4 sliphatict atlé b inp.l OCEsSS . accord

12, wherein ttpog é&e?mncqosdlmtfyecg ch;laaus Htp@mlﬁfﬁ[leﬂh# Pemcmlnﬂ@f{ylaseﬂ} C 30

14. A process 0 g W% H of the 30
reacti o mi Xtgtdréh b,s‘ﬁ @:{ rom e'tnéﬂegpenfglm %y[a?eolcs: gos“s"%etlégcor digg to
claim 14, V\,her ellﬂ Ahmcq:sh-laecgrdmtuthmnﬁdrhatem?thépémmlan 5cyla161s béunditecess :

Serruct e o T et o "5

Exanpl e25 5(a)in tk) cartier mataiall 8. 7-am no-[err]-cepham deri vabive

whenever prepar€d. & gfegrgye glgae@m' df clgimsd terhl, whereinaherseattiqnois 16. For t he
Appl i cants, %%&W ) atent A 43 Bl oonsbury
Squar e, - Lond033° ¢ r1 cg‘%l R‘&er%ﬂwg rearhqn i °°'tef18tn§?'§/ Ofice by -

t he Coudd er Predd, A’memgtcondu@pa anjl oF GlannRubiol sih@deﬂam ﬂhél(pl—Pﬁfttﬁat Of B ce, 25
ure| i
Sout harrpt on gmqtlgpr%e cessgccor ihg t‘(’)\%?alml]h Wherem me"‘"ﬂi 1% rxlla?n? ned at % be obtai ned.

16. A process accordmg to elalm l for the preparatlon of a 7-ammo-A’ :
35 = cepham derivative, being a process substantially as described in any one of 3s
Examples S(a) — S(d), 6, 7 and 8.
17. A 7-amino-A® -cepham derivative whenever prepared by a process
-according to any of claims 1 to 16.
For the A phcants,
CARPMAELS 8‘? RANSFORD,
Chartered Patent Agents,
43 Bloomsbury Square,
London W. C 1A 2RA.
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