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*@.-7-ACA - gl ut aryI 7- ACA or deam nat ed ceph C DETAI LED! DESCRI PTI O\I CF TH
I NVENTI ON 20 I n accordance with the present invention there.is- pr OVvi- ded....
process for the one-step conversepo@zﬁ‘zﬁ@hal osporin C and derl vatl ves
thereof of the formula: 25 [err] 30

[err] where [err] [err] 40 where R and R are |ndependently hydrogen or  a:.
readily rem)vgbl eg XV REs '%.covgrﬁﬂg _g_];_gjpbtﬂ&spectl vely; ot: any
7-position sidech - anti bact eri af+
conmpounds; [err] is -H 45 = [err] is -Hor [err] 50 or [err] _,_,_\Aher_e
[err{ jis -H -H Qaplepit. Buhersd-Ho394£P 0 283 218 B1 and M is [err];

=H, kal i netal Q% ot hg phar maceutical |y acceptable salt;. '
pharmaceutical ly ble ester ; or readily renovable carboxyl coverlng
group; to a 7-am nocephal osporanic acid of the formula:-{err] [err]*

COWPRI SING treating a £O(@0 %‘H&i A wthwephalosporln'

C an‘i1gas'e, capabl e of convertl ng a onpound o 0-a .conpound

of Formula 11 in one step; said enzynme CHARACTER wa’\/l ng been _
derived from Arthrobacter viscosus ATCC 53594, or from any cephal osporin C_ o

“am dase producing, or potentially produci ng descendant s thereof or from:
any .

15 *GL-7-ACA = glutaryl 7-ACA or deaminated ceph'C

\ DETAILED DESCRIPTION OF THE INVENTION

20
In accordance wrth the present invention there is provnded a process for the one-step oonversion ‘of
. cephalosporin C and derivatives thereof of the formula: .
07 N3
(1.)  coon
' - .
R ozc .CH(Cﬂz)__aCO- ’
R"
 where R and R” are independently hydrogen or a readily removable carboxy! or amino covering
. group, respectively; or any 7-position sidechain known in the art of cephalosporin antibacterial
compounds; _
A2 is -H;

.45 R -is-Hor

60

or CHzR*, where R* is -H, -H, or
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?ﬁprtion'of t he cephal osporin C nol ecule in comon, woul d not subst ait;
interfere with the enzymatic cl eavage and woul d thus be renoved in:. a
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More particularly, the conversion of cephalosporin Cto 7-ammocephalosporanic acid may be rllustrated as
S foliows:

o )
Ceph. C
snidase

45

l!zﬂ—1
: DCDCI'I 4+ HOOC-CH~
50 i, .f“ (cn 3-00011

COOH e’

The process of the present invention may be carried out ‘in any-way which -effectively brings:the

§5 cephalosporin C amidase of the present invention into contact with the ‘.oompoundsffof.-:'f.Formula"gl -soithat
enzymatic conversion of these compounds to the compounds of Formula Il -can’ takeplacs. This is the
definition of the term “treating™ in its broadest context. Ordinarily, it. would be. preferred to-employ a cell
free broth of crude cephalosponn C or derivative as the teed stream-and treat itina batch-wise fashion, mth
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aco because: ‘of some

invention, is within the scope of the present invention.
GC:amidase producing, of pote

not all descendants will
of the present. invention,
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roducmg one and clearly d
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be cephalosporin C amidase producing and that
but that it is. possible, on ‘the other.hand, that 2
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.~ _possr bI e to di VI de up the genetl c materi al of Art hr obact"e':r"'\'rll"
”53594 of “¢ephal osporin C am dase produci ng, or- potenti al Iy producl Y

igescendant s thereof, and recorrtgt P \628d 219d" the genetic material: 40 of s
zother- m croorgani sm or- l'i vi.ng ter: |n such a way-that tihe: genetl G
Jmaterial is expressed, i.e., proteins are assenbl ed pursuant:t{o: the

‘messenger TRbStrabrodbscribed amduse:eaewpadnaswma Aforivan me:uud/acmm:t I(Artocpas a
“Bther. . ga®Wercic 1987 deshasbyenizesignad ddpusichuinber 58598 pr ocess; as i.s.well ander: st'dogt
‘iRt he ar tin orer t dernonsteatiy theremzsmiatic deitylstion @t bapbdlasggrinitilp give ﬁmmmal@dafnﬁoed to
S tk.gex PHGEHCOh the pgneral paesgive filuptiater-hgioas beendibliored:t o - enpl oy “cell..part.s. and...
;WRNA ex vivo, to achieve expression outside of a living systent The basic
‘pur pose 45 gg §ﬁé of the %¥§es of expression described above,. -however, _ ,
#woul d be t h&RE PreBarfatt®Bie the amount of cephal osporin C-amidase . . ... ..
icapabl e of being prsidurtediulituriee waished gdth istexdiler matest -t he Arthr bbacter
fV|scq us ATCC 53594, or particular deggcendant in question: Mot ntght ‘al so be-
.possi bl e, though, to change the geneti’c material ;so as to produce a nore:
efficient cephal osporin Enesutate 1iduidoreeddBediWh a specified. knomtedge

;of the overall desired bi ndi ng charactgeristics of such an enzynme. .
;Accordingly, any expression of 50 theJ?en of Arthrobacter

=Vi scasus ATCC 53594, or -any cephal osp g%:éﬁ?%geéba¢oducing or. -

“pot enti.al |y produci ng descendants thereof whi ch produces -a: cephalosporln c
vami-dase of the presenf, o] Shéd f -t he presen
~“Frvention. The- expresgrggﬁfgg%hg WPia%gc%ﬁgﬁase g?gdUC|ng e
fﬂoﬁentlally produci ng descendants” as sed herein, sinmply reflects t he fact
zthat #hot - all descendants will be cep IosndnrnafZBMTdase pr oduci'ng. and .

-t.hat 55 t hese - pr.odu e n ention, .
“put. t hat |thPEVﬁﬁésFﬁggQQBﬁPFﬁ§£§¥h§P gﬁﬁgﬁﬁngé.%%nrgégggcé?igés genetic
staterial which can be expressed to phEduce cephal osporin C ami dase, “but
~that _expres 0 e £ encoded
L BencEPAelpERrPhnkRrPARE Sy 0ARNED SCLEOTEY BYCRCAGRLUGE CHCOTCS
“one and cIe&ﬁﬂ?nd8é§hf6NH1&2§94t35f59ﬁ§°br@ eﬁ?t?ﬁﬂgh??on .. 'EP. 0283 218
“Bl The strain described above has been deposited with the Anerican Type
£Cul ture Gakyasbialy: ( ARGHhte 08 mhGndyib G 4.0 B 28R RehaRSSIAn @sateg@ﬁdtrsote@;OSI t

Unbes 53594. In or dedetérdine ZACRBS HPES &sdyhe enzynati c - deacylatron of .
hal 0s patiére Parlicdiapiietal, Hat goier0srofBRb RBMbABi Bllowsi d (7- ACA); the'general
racedureil:l ustrated bel ow has been foll owed: Enzyne preparatlon slant
uItureEMMmEd with sterile water to ' :
cx] i noculate Liquid seed nedium/[err] 24 hr ‘at [err] | nocul ate liquid .
d@et P@ppram(umgimsm of Cephalosporin C Amidase Activity from Cultures of Arthrobacter Viscosus. . [err]
“hr [err! harvest cell suspension and centrifuge to“rerove: cells 25
vencent ' rtially purify activity byfractlon- atlon wrth[err]at
6@3~80% of at ur t ion
. n is maintained on CM agar plates or slants of the followmg composrtion

, .- comppnent g/l

45 beef extract 1.5
yeast extract 3.0 »
casitone 4.0 medium is adjusted.to'
o peptone 6.0 pH 6.4 before
glucose 1.0 sterilization
soluble starch 20.0
agar 15.0

66
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A R ' TR
| Sa y of activity:. “incubate 0.9 nl enzyme with 0 1n120

;eg\gzl .gspalrai_n C after 3 hours atferr] 30
U defi nedyas f(c):l ?25\2}{ :;n oS p"?”'-}:gg, lfghail . that general
" Armidase Activity fi XAMPLE 1 PFESA(ion and Assay of Cephal: i)
1 Strainis maiyntriom (Cj:ul tures of Arthrobacter Viscosus -dﬁl,?ao%ﬁPQ.; N Golniis
. -conposi t i 3 Reisojzied G0 ige.are Dhaitad 67 %8baking 28 et piatesddliawadby dreubpation 17 .{qﬁ.& 18 e n.
- ~extract lsolated colonies 3o H %o inoculate CM siants (8 mper 1apgn'tube)_tq_.obtain'conﬂuergz-grb, =3
medi um i s¥a fﬁl{gﬂ ‘ﬂ:‘ < QroYvraRd vl ts ralCaterile dBsHilpd vater {o(m%ln a cell-suspensioh: On %ﬁ .
1.0 stert® Usdciidte 562 RRALMAMED mi per 250 mi Erlenmeyer figgh)pt ¢ Bﬁll%wirl?:qum?bsition:"f* 4.0
5o rBl |22a'|t?| on sol ubl'e starch 20.0 agar ' -4-betore glucose -
ol l oved by inc5LZf!§$‘ﬁ€°&Q‘ﬁ§n' es arg/dbtai ned by streaki ng on-l-gMQ' ilo' EP
_inoculate CM sl ants fg-m?r hr_at [err]. Isolated colonies .are qut_qs____ o
. slant cultures are 'V\Béegde'ii;higmrﬂ t :?g) _ Ito obtai n confl uent .-:g-r.o\',#ff 3't""'9"'|'h:é-"' '_
cel | guspensi on. Jexatrdc 38rile distilled water to ¢ e 2 R
- Erlenneyer flask) mongﬁé%?Sg‘?g%crﬁg Icg(r?rgglsat'e seed medi um (20 %922?'258 m |
.-';- - - = = = = - bee Fl ’ ! I 0N. 16N i _ :
2.0 adiust to ph 7fcas>11tpaet. 20, adid eg{'g’tn%g?r’gct 50 as ?/-l- -
"soluble starch 20.0 1 o 1.0 befdre staraldzatione i |i zati one -
. shakens (220 rpm 1 md]dpo%%‘/_% ?‘fﬁl%\tlon at 30 Cfor 24 hr on a on 15
_ product i on nmedi UM in .8 250 47l-"Bf le - ;l-”fel'is used to 20 .i 'nocul'at'.é.r'(z)gaﬁﬂy"i'.' _
rredi um) . | ncubation on a shaker i slﬁéloeynti nuegs]lc(ogszrlre fr:orrposi tion as seed

R

5 cgig'\r/ie][ ﬁgz .iFﬁ:lowt%%&ioiaﬂmoMQﬁwomirw shaler (320 . o cﬁmrﬁgam
Goll ecPed B;zﬂ b dgc_ti&u mediiim i @269t ml Erienmeypr fiask {eme £S e¥%a? a{%st sosd ggg}l_lm). .
“mai nt ai nedmat n o EekéH isdonued foeHAY A G covery, the preparat AR g ion-i-s

Enzyme Recovery

. 1. Cells from production medium are removed by centrifugation (15000 -x g. 15 min 2t 4 C) and:the

supernatant fraction is collected. During each step of enzyme recovery, the preparation is maintained at

0-4 C. _ _ , > O

. 2. The volume of supernatant is measured and. solid ammonium sulfate is added slowly to give 60% of
& saturation at O C: After stirring for 15 min, the mixture is allowed to sit for 0 minat0C. -
' 3. The mixture is centrifuged (1 5000 x g, 25 min-at 4 Gy and the pellet is discarded. The volume: ofithe’
supernatant is measured ‘and the supernatant: is brought to 80% of saturation- by ‘addition - of- solid-
ammonium sulfate while stiring at O C..After stirring for an additional 15 min, the mixture igaliowed to.
sitfor 1 hrat0C. ' o o L
R 4. The pellet is collected by centrifugation for-25 min at 15000 x g at 4 C. The peliet is resuspended in
T 35 1/20 to 1/50 volume (relative to the original volume of the culture -supernatant) with puffet of the following...
composition: 50 mM TES/NaOH, pH 7.5 containing 0.1 M NaCl, 1 mM dithiothreitol, and 5% (whv)
. -glycerol. If necessary, the resulting mixture is clarified by brief centrifugation and the supernatant is
TN filtered through a 0.45 um Nylon-66 membrane before assay of activity. It activity assays are not
' performed at the time of enzyme preparation, the samples may be stored for at least 3 weeks at-.30C.

30

Activity Assay

1. The substrate stock solution is prepared by dissolving 20 mg potassium cophalosporin C in1ml
buffer (composition above) and filtered through a 0.45 um Nylon-66 membrane.
45 2. Cephalosporin C stock solution (0.1 mi) is- added to recovered enzyme (0.9 ml) and the mixture is
placed in a water path at 37 C. Following 3-6 hr incubation, formation of 7-ACA is monitored by HPLC.
The following chromatography conditions are used:
mobile phase 50 mM KHz PO+ KOH, pH 47

flow rate 2.0 ml/min
50 column Nucleosil 10 G18 (Machery-Negel), 0.4 X 25 cm
temperature ambient
detector 260 nm
sample size 20 !
instrument Spectra-Physics of equivalent
65 Retontion time of 7-ACA standard is ca. 6.0 min under these conditions.
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. 0-4.C. 2. The vol une of super natant is rreasured and sol i d arrm)nr

.. .s added slowmy to give 60% of saturatron at ferr]. After strrr"'ng 'f'o":”'

F __mn the mxture is allowed t , mn at [err].
~-mxture is .centrifuged (15'000052’%56%I mn at [err]) and’ the p i's "

"““di scarded.".The volunme of the supematant is neasured and. the-’~ At & '_
“ “brought to 80% of saturabigfaisss addition of solid ammnr um sul- fare whi '
TSt rrrm%ﬁwef—ﬁ-nm for an additional . r[i‘lzﬂu gsrbeam.Ionure IS--___...
“Tallowed to si h % KrasatomCHalk fer&;enta'thas e usadtto pi¥s E“Bff‘ T)

'_'.'.'cent ri f dgReeies! 5 m

n-.at 15000 x at 4 fC Th uge&els@,tbed gbor,aauapanded |n

tr%O,;lc/e 9, JHO30L RESOLbIe lusitg the: am@mt“ﬁ'és Fﬁeg’ﬁ&f e eelibEiEh @fa7icheigberl ture
fef amr gl AGA in el 18 ?\H Eﬁﬁﬁ? g.tion: 50 mM TES/NaOH, pH -

cﬂu&edMithbhﬁdedlchdP't‘?ﬁ(‘(‘ﬂ d ‘and 5% (W v) glycerol . If

r natza(é

_7 5 cont aﬁq,

: -necessary, e resulting mxture is clarified by brief centftifugation: and-
-:the supernatant is filtered througli.Ag @ 45 um Nyl on- 66 menbrane before
”"assa,){ of actrvrty If activity assay'r'a'r'e not performed at: the time. of
-enzyme preparation, the sarrpl es may. be stored for at  |east:3* vveeks at

.Terr]. 40 Activity Ass‘gc?/ Q}ﬁ.‘ m;masesmvéttﬁ'utiinon i's prepared by
.di ssolving 20 ng pota aI os

.-above) and filter gphaker m@lské gnds
- Cephal osporin C stock solution (0.1.m) is added to recovgred enzyne (0 9
¥i) " and the mixture is placed in a water bath at 37 CU/MYTowi ng 3- 6 hr
sincubation, fsample on of 7-ACA is nonitar
- Cchr omat ography l&pndr tions Myde used. nobid ;
‘rake 2. G50 col umm Nucl eosi| 10 C18 (I\/tachery Nagel ),
0.4 X 25 cmtenperature anbr ent detec, é/o? 260 oum3anpl e si ze - 20
~ul instrunent 1. Spectra- Pﬁ}%ﬁ S or equi ent 55 _

“7<"ACA st andard 55 ca. 6.0 mn under the2&.8onditions. "~ ERP.0 283 218 Bl
+ACT Vi ty Assays
-'from,jsl ask fernBntations are used to give supernat arip, vgl umes of 350-400

i‘eﬁ?ﬁehﬂi‘téongcorrposr tion
gg{ﬁ@fi 6 menbr ane. . 45 2.

Wi ng.
pH47row,.'-

by HPltgorhiad iizad
' Terr],

ention.time of

of Represent aii ve Preparggigns 1. Typr@a?fl"y, pool ed cul tures

20 After concent4rat| on 20- t@ 50-fold us®nd the anmoni ugt sulfate ..
‘pr.ocedur e described above enzyme prepar aw ans produce 9 ?5 ug/rrt ~7-ACA in
the reaction m®.ures after 3 hr |ncuC Ievels aroeqioduced wrth
wextended incubatgon tines (up'to 6 hr egrr]) '0 2.
"IABLEad Co arr son of Ami t4 ant 33}-
mpart spI Qef&é@ﬂ v 0.76
L : 38.1 AR
. — e . unt Of enzyme
LI " '80pe unit is: defined as the amol

-ACA in-3
tion of 1 wg/ml 7

catalyzes the forma rm
:xha:t 37.C in the presence of 2 mg/ml cephalosp: "
" .C Normahzed values jndicate the amount of enzym

igi ture
alculated to be present in the original culﬁiVity
. rnatant assuming complete recovery of ac

o te prec 1p1tat ion.

during ammonium sulfa
45
ame
bStirred jar fermentations used the s

s flask fermentations (10 1 per 15

production medium a

50 1 jar).

noted. It is anticipated that enzyme

ter will be |
° shrred il resent invention.

The higher production levels in thred o o ol application of tho p

productron in stirred 1ars would be requi
56
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Sha o
ke FI asks .and. sti rred Jar Fer ment ations. U/[err] Sarrpl No

UM
0 .43 2 _(Normal i zes) 20 1.
o EP028321BB1' 24.9 .
0.72 14.4 0.29 5. | :

st i-rr'éd“j ar 33.9
0.76 [err] unit is defi :
[ ned he
%hnoé] (ﬁACﬂ-?—Nﬂﬁ\ﬁﬂesaZetén@Aaphal PSpara aSAt
\

‘enzyme ormal i z

Es urﬁ nCal CU| ng d&&ntﬁ@ Hdoeﬁedisamxtqual?ﬁ?ed‘i‘x |&%aﬁ

reci pi %ﬁ' RficencRdnk afd @ADCA) weipa dbfr FRY Ao NI ume‘g mé]Bﬁ‘saﬂtlmmim

s fH-as errrEnt atlg?\gﬂlsttj(a?gaﬁ_emm ations used the sane proghgt i |
‘FOdUCtI on levels_ i i per 15 50 1 jar). The hi 'gﬁgrmadl um

nticjpated en p’rb' ed jar fermenter will be
u not:ed. | t -
Il:)gggif;[l al application g on | ne:t' rlre‘édpﬁraio‘a‘polrdnbﬁ P@aQFFEg :‘ir
oxycephal osporin C 3
(7 ADCA) ‘As  al r ( ) 7- Ami nodesacet oxyce E'2
~may be COnvertedea?g (;es;:nl ﬁgd above, desacet oxgcegﬂgl S:B?rﬁm% ACIDOAd '
i the emzyne and method ofxlhe- esacet oxycephal osporani ¢ aci d(7- ADCA) EISI ng)

1lustrated. as follows: I invention. This conversion nay be

0 72 8 o :
ARRpuUNnt of ; enzyme that"f"

Cin the presence -
iy 6é Bnlehey AsDENT - Of -~

‘20
T Cephalosporm C amidase, prepared as described above in Example 1, was incubated with 2 mglml DAOC
o T “for 3 hrs at 37 C. The reaction mixture required.a pre-chromatography separation step ‘using XAD-16 ®
ST (Rohm and Haas) macroreticular water-insoluble ‘cross-linked ‘adsorbent polymer o Temove . coeluting -
" contaminants. Chromatography was carried out in accordance with the procedures described above in
26. ‘Example 1- {except that the mobile phase consisted of 1 liter deionized water, 1.88 g hexyl ‘sodium
' sulfonate, 2.025 ml. phosphoric acid, and 25 ml acetonitrile, pH' 2.75), and establushed that approxumately 05
" 10 1:0% of the original DOAC substrate had been- converted to 7-ADCA.

s EXAMPLE 3

' ._._‘One-step Enzymatic Conversion of Cephalosporin C to 7-Aminoca_ph_alqsporanic Acigi:' Direct Mleagul_-._e'r.r_\_ent'_
of the Cleavage Products ' ‘ ' ; — e R

Sl order to-provide further evidence: that the conversion of- cephalosponn Cto 7-ammocepha|osporanic
'acid (7-ACA)'in’ accordance with the- present invention- is indeed a one-step process- accomphshed by a
- ..single enzyme. (cephalosporin C amidase); cleavage was carried out as described above in- Example, 15 but
o in. addition to measuring formation ‘of 7-ACA by HPLC.as described in Example 1, the appearance of the.
AN other cleavage product, aminoadipic acid, was measured as well. This was done using 3 Beckman 6300
: High Performance Analyzer. The enzyme was incubated with cephalosporin C (2 mg/ml final concentration)
40 for 4 hours at37* C. The resu|ts are illustrated in the table of values below.

TABLE Il

era————

Concentrations of Aminoadipic Acid and 7-ACA Isolated from Incubations of Cephalosporin C with
« Amidase Enzyme from Arthrobacter viscosus

50

55
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'jj_reqU| red a pre- chromat ography Se?ﬁéﬁ” step usi ng XAD—1'6 ,,,,,
‘and Haas) macror et| cul ar ' wat‘ﬂ’r ubl e - cross- Ilnked
to renmove

L2060 y - S U Ll
——sulfnate 2.025 m phosphor| C ac1 d and 25 m - acetonltrlle “pH P 75) and ...
. .establ i shed that approxi nat el [o 0#] %{;@ 'ﬂIA@hnEéQIW“sU’bstrate B
_had been cepMeehedatdonsA 1% i) ER‘E}/&B%%C Convefision = -
“*of “Gephal 05 ori né QPB St iofE BﬁceﬁbhhmeppoahncCA'é th Measurenent In
rt

~order to 59F'd her 'eviden Iir oE{lﬁ conver si on ... of : cephal#osporin g
"Cto 7-am nmwml @gmm in accordancei‘.—w th the S

- present invention is indeed a one step process accong hed by ‘a¥single’”
enzyme(cephal osporin C am lceavage was carri ¥e 88t as déscribed
abov® in Exanple. 1; but* a(f(? on t surlnfoq Lo lctb-racdﬂ_--._Y-AGA by
HPLC as described in Exanpl ew id he app&a ot 5} (ir- C1 eavage -
product, am noadj pi <>aC| d, > ; , —ersTOoTe. usi Ng a -

- Beckman 630C=FFeH The enzynme was i ncubat ed w'th .
* cephgl osporin C(2 rrg/m f| nal concentratlon) 40 for 4 }‘puis at’ [err] The .
iresults are illusjrated In the22abl e of v3 ues below. TABLE 1l o
“Concentrations of Am noadi pic Acid and 7- ACA |sol ated from i.ncubat i ons - of

hal ospodin C with 45 Am dase Enzyne fr ﬁ;hrobaot e1 y+ec7;8us 50 13

_..EPL283 218 Bl TABLE 11 c:onceAPratu ons g? i e S ESACA
Isol aved from_Locubatens—of—Cepharosporin C WI t h Am das.g Eﬂz%scme from
Art hrobacter viscosus 10 le: wasApen QEme

. lysi is samp
Moles Acid * The TrARBABRalYSig, noa(li.L ic ng 2gied cﬁiﬁh@nug

ug/ m Wery dilute’ radle&'iUPSA 30"
1.2 2 4 AFoEtion lower thanlti‘% 7% 267%
7~ACR an .
The #-ACA anal ysl%’e:‘o Mhi'’s san‘p e was perfornmed on very -dit-ute soltions
maki ng the confi dﬁmlmle' .~ for 7-ACA quantificati on. iower tha’n the B
25 o
- wce_for a-
% ' The one to one molar ratio of isolated products is: g°°dev'd ence L
+ ™ cophalosporin Gto 7-ACA by the amidaso enZymo:
0 cwms -' L vas therootto'the coresponding
caphsisporn G ad de"va:gsp:\':;:oﬂn C and derivatives

'35 1. A process for
' ‘7-aminocephalosporani
with a cephalosporin .
cephalosporin C amidase pro

-step conversuon of oephalosmrln Cand de

rising treating sat P
“from pArth:)bacter viscosus : ATCC 53594. o fromy

ducing, or. potentially. producing descendants thereof. :

= rivatives thereof of the formula

« 2. Aprocess for the one

45
60
where
R is |
65 . | .NHZ
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ot her .sanple. 30 The one to one nolar ratio of isolated prOducts |§? food
evi dence for a one-step conversion of cephal osporin.Cto 7- ACA by t

am dase enzyne. C ains 7-am nocephal oporanic acid and deri
conprising treating said cephal 984 Bidgfnd and deriv

cephal osporin C am dase derived from Arthrobacter VI Mpﬂ’w,’wm Odi. e
,or from any cephal osporin C am dase producing , or pot ng. "~ ..
descendants thereof. 40 2. A procesz fﬁr tEe one-step conversjon of &

cephal osporin C and derivatives the he for‘mJI a 2 f8rr]— 50" va
is Jerr] [err] [err] EP 0 283 218 B1 * C MU - TABEE

of Gaphal ospggreeLEAEIAR oF, Brllai ettt #M%%%%@ﬁ%m&“ bt onsce

Ani noadi pi ¢ rom Incubations of Cephalospaxiss Q\srith Amidase ' 7_-A_CA

am noadi pi c Eﬁzﬂl!@aﬁbﬁt Nchrob‘&Jt@r viscosus _ u__g/ m . o
mol es 7- ACA 15 22 30 : 1.
2 2 19 29-42* “1.1-0. 7* - *

The 7- ACA anal ysi s on thi s Asdmpladipde perfor med on vemMolés lite sol utlons '
maki ng the confidence 25 el forth on | ower
t han the ot her an‘p| e. 30 Afﬁe one to o cAm)I - ted.’
products i s Fobd=svr'Ee 2! on Mol ege FreACQA pori n C to

7- ACh by the daseenzyrre Cl ai s 35 1. A process for the one-5step
conversi on of cepi1a| osporin C aad deri vat|\6es t her eof tci__ tzh_e correspondi ng

" 2 .19 29-42% 1.1-0:7%

PO S T e T il

* The 7-ACA analysis on this sample via,s.pe'zl:ﬁo?nied"
on very dilute solutions making the confidexic‘:e
level for 7-ACA gquantification lower than the
other sample.

26

30 The one to one molar ratio of isolated products is good evidence for a one-step conversu
cephalosporm C to 7-ACA by the amidase enzyms. e

Claims

" 35 1. A process for the one-step conversion of cephalosporin C and derivatives thereof to'the corresponding
7-aminocephalosporanic acid and derivatives comprising freating said cephalospoiin.C and derivatives
with a cephalosporin C amidase derived from Arthrobacter viscosus ATCC 53594, or from .any
cephalosporin C amidase producing, or potentially producing descendants thereof. '

40 2. A process for the one-step conversion of cephalosporin C and derivatives thereof of the formula:

S n g
45
o7 TN
(1) coomM
50
where
R is
85 H OZC—(‘:H(CHZ):;CO— ¢
NH,

14



i nocephal osporani ¢ acid and- derivatives conprising _treatind $aid
phal osporin C-and derivatives wi t h a cephal osporin C:.am dase derived fr
"obacter VI scosus ATCC 53594, cephal ospo “ ﬁmu
ici'ng,” oi "potenti al | y produci ng d&?cen?;%ts t her eof . ‘l lﬁ" ﬁmum
‘heone+step conversion of cephal osporin -C-and derijvati ves 'thér er bf
I.fle formul a: " Rerris-perr] 45 [err] 50 where [err] is 55 Ui
ferr] 14 © BP 0is2B8r 218 Bl : * C L M S * [err] ferr
fegrr] [err] Jerr] 15 and M IS -[err]; -H alkali netal or :othei’: ..
‘pﬁarmlg‘ceut ically acceptable salt; pharnaceQtically acceptable éster; or.
igad

_of--'

-t‘_he formula: 20 30 COWPRI SI NG - treati ng2a conpound.of- Formula | with
enzyme, cephal osporin C ani dase, capable of converti ng a conpound of

3;'Forrrul al toaco in one step; said. enzyme o
“GHARACTERI ZED BY. gp‘ggﬁgﬁ?{%?{sg@rﬁvﬁi from Artthrobacter viscosus ATCC .
53594, or from any cephal ospori-n C ami dase produci ng, or pot ential |, y

Y renovabl e carboxyl covering group. a 7-am nocephal osporanic ackd .

'pr oduci ng descendants thereof. A process aggording to O a| m 2 wher ei n: the

conpound of Fornula is cephal osprin C a e conpound of Formula Il is
“Z¥ami nocephat.osporanic acid. 4. The mcro ‘Ld'giﬂ sm Art hr obact er vi scosus. "
SAFCC 58bH94, or any cephal osporin C am dase producing, or 40 potentially-
producr ng descendaist s thefeof. 5. Arthrobacter viscosus ATCC 53594.

Pat ent anspr fl Mhe is.®; -H; alkali metal of- other pharmaceutically acceptable salt; pharmaceutrcally aoceptable
o ester or readily removable carboxyl covering group;. )

, gs...« foa 7-ammooephalosporanlc acid of the formula:

. COMPRISING: : . SR
-~ {reating a compound of Formula |- with an enzyme, cephalosponn o] amudase. capab' -of oonvertmg a .
.. .compound of Formula | to a compound of Formula lf.in one step; - " . o
. said: enzyme  CHARACTERIZED BY -having been derived from: Arthrobacter viscosus ATCC,53594 o .
.from any cephalosponn C amidase producing, ‘or potentially producing descendants thereof R

- § :A process :according to Claim 2 wherein: the. compound . of Formula lis: oephalosporin C and the .
compound of Formula il is 7-ammocephalosporamc acid:

"+ 4. "The microorganism Arthrobacter viscosus Ach 53594, or any cephalosporin C amidase producmg. or
e "'_':p0tentially producing desoendants thereof.

' 5. Arthrobacter viscosus ATCG 53594.

Pa_tentansprﬂche

F _ - 1. Verfahren zur einstufigen Umwandlung von Gephalosporin C und Derivaten davon in die ent_sprechende
PR : 7-Aminocephalosporanstiure und Derivate, umfassend die Behandiung des Cephalosporins C und der
- -Derivate mit einer Cephalosporin-C-Amidase, abgeleitet von Arthrobacter viscosus ATCC 53594 oder

von beliebigen, Cephalosporin-C-Amidase bildenden oder potentiell bildenden AbkSmmlingen davon.
o 80
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Vbrtahren zur elnstullgen Umwandl ung von Cephalosporln C und
vaten davon.in. die ent sprechende 7- Am nocephal osporanﬁmm","l"”
vat e, - urnfassend di e Behandl: Epg%g%@gﬁ)hat osporins C w”m
el ner Cephal o6spor.i.n- C-'Ani'dase geleitet von A«throbacte? J1séosas *
ﬁICC.53594 oder von bel | ebi gen, Cephal ospori n- G- Ani dase bi |l déndepn .oder. .
pal.enti 2.l VbriahﬁendemstﬁlmmWamgamvoda)anosm 055d~Beﬂvaten~davon-der~F0ﬂnel
283 218. 8131 _ - cl 1Ll 1111!'DID . T
4 2.7

Vbr hrn zur ei nst uf gej n* Umnandl ung §on Cep, |ospor|n C und Eerlvaton
davol Pl .

R.

111,,'m . . R_‘\ .'q—'-'-
111 ~~~~~ -~ 10 ’
‘der 15 HOR2C- CH(CH2) 3G ;. |

smemrmen 20 120 R2 oW R3
.st, und M ,H Al kal itletal | 6884 sin anderes phar naZeutlsch

*

Zodor-
i4 -H. - OH odor OCNH236

En

Annehnbar es Sal z, ein pharmazeudsch annehmbarer Eister odor ‘si.ne I el cht ;

ght't embar ey, 8 Ne Car boxyl gruppe, sch~tzende (covering) 40. DA R
-@ruppe i st, @n .ene 7-Ani no- cephal osporansdure der Foffnel - H-~' a~ ~

- 15 N 2 50~~~~~~~~ umf assend di e Behandl ung el ner Verb| ndI ung der

th)rrneI | mt einem Enzym gephal osporip-C _

S I’P -CI'I(CH2)3CO- i

N . o
S |
' A2 -H;
R3 -H oder
25 U]

: oder CHaR* ist, wobel
30 At -H, -OH oder

o - -ogNm,
lst und ' )
.. &_( M , H, Alkalimetall oder ein anderes pharmazeutlsch annehmbares Salz, ein pharmazeutisch
R annehmbarer Estor oder. eine leicht entfernbare eine Carboxylgruppe schiitzende- (covering)

40 Gruppe ist, in eine 7-Ammo-oephalosporans§ure der Formel

§2
) H 2" — ——-l/
o7 A3 B

50

umfassend die Behandiung -einer Verbindung der Formel | mit einem Enzym, Cephalosporin-C-
Amidase, das in der Lage ist, eine Verbindung der Formel | in einer Stufe in eine Verbindung der
Forme! 1I umzuwandeln, wobsi das Enzym dadurch gekennzeichnet ist, da8 es .abgeleitet ist. von

55 Arthrobacter viscosus ATCC 53594 oder von beliebigen, Cephalosponn-G-Amldase blldenden oder
potentiell bildenden AbkSmmiingen davon.
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Ankcl ase, dlas in der Lag. ist, si ne ‘Ver bi ndun‘g der Formel |' ¢ St
i-1ri-ei ns. Ver bi ndung der For mel ~unmezuwandel n, rch
gel tennzel chnet 1st, daB es abgelc%{%g biglgy VON 53'”" Wﬂ cosus
ATCC 53594 odor von. beli ebigen, OSpOtI n--G Amdage tb enden odor ¥
potentiell bildenden Abkdmt i ngen dI avonm :16 . EP O 283 218 Bl. ... ...~
LI1T1J 1131 1%dtbhebo ndch AhdprucB 2, WabsiFdidhVebinduag ber Aosnel Ucdphﬂqspmhbund(ﬂleVerbmdung i
. Ver bi ndung ¢k Forfek Ihhmihocakstiomnsdioeiist C : und di e : er bi ndwi g der Forel (N
7- Anmi-hocephal osporansdure !st. 4. M kroor gam smus._ Art hrobacter vi scosus -
ATCG, 53594 oMisroonseismup AdfokeplpryisresusbTGC 3994 rder-hejiebige pphalesradn; €-Amidase bigande

pot enti &l | bpdegeqientiel Aidendmakimminge 8y 6, Arthrobacter viscosus ATCE 53594
Revendl cat]ons 10 1. Procfd6 de transformation en une etape. de

cephal ospdr i G r Vigersus ATCE 5959 e o pour donner |'acide 7-

am noc6phq+] s"tapcaapl qgque correspondant et ses derlves dans quuel on traite
1"adi t eog6p Y ospori oe i C et ses ddriv6s avec une cephal osporlne C afi-ddse .

d~ri vee d' Ar e
T e oot azf'ééa?ﬁ& ﬁ%ﬁ&mﬁe &é{%&ef d;},Er c9fde g{g; iil'fe %&ﬂw«%e c
1s am dages-demés BeGndEspRdtospdring &f didusd uasweediwmaﬁrae&s rbct%@@oapw I ne
C et de ses. gliHpbrbRqudrdd SusBebcRnddhts producteur ou potentieliement producteur de’ céphalosporine G

R2 | 25s amidase. (1.) COK dans’
Faquelle R represente 30 H 02CG-CH(CHC2)3.. -. 2' | 23
I, 2 35 R Pmcéd@demﬁbmaﬂdﬂenmbétaneelpmamnele ot d@)ses. dérlvésdeformule

0 - %HZ 45 . ou CH2R4, R4 represente -H, -OH, ou O

20

25

_ dans laquelle
g ' Rt représente
- a0 :

H 0,C~CH(CH,),C0= -,

. 35 o
, R? représente -H ;
Ao R®  représente -H,
40 o
—OENHZ
45 ou CH:R*,
oli
R*  représente -H, -OH, ou
0
© o -oEca3:
ot _ _ o S
55 M représente ©; -H; un métal alcalin ou un autre sel pharmaceutiquement acceptablé ; un ester

pharmaceutiquement acceptabie ; ou un groupe protecteur de carboxyle facile & enlever ;
en un acide 7-aminocéphalosporanique de formule :

17




u,~¥~~~ 50 SO _ . :
reprdsente e; “H_ un nbtal al cal i n ou un autre sel . phar naceutmueme
ccept abl e un ester phar. maceutélg# g Bfceptabl € 7 ou un groupe protecteu
€ carboxyle facile a enl ever un aC|

:_.e fonnule: 17 . EP 0 283.218 Bl 0 osd gg ZO?WUPgﬂm“nanmmmﬁe

rc6ph on trante un COM.dO len un corrposG te for'mula Fienp one
6t aPO, trans ormer un conmPoS6

. { - d*ved ‘Athrbc _

AS@1AC -C.ladie &% t caract~ris~e on co-qu“gi le est
~drvedAtrbCo icsSAO 39.0 do. € | ec uel do. ses doesncflanfts
;_r-oduct eur Cu potentiletnftrd(u

: rfLQ 55 am dase. 15'l| -a Proc~d6
i-5€ | a revendi cation 2, dans.| oQuel coﬁpos4 do formul. e I - Ist

'I':a cephal osf porC et' bo conpose de fgx. nulees 11 eAt |'acide .
(. am noc6phal ospor anj que. 20 4w M croorgafl Sme Arirobacter: Vi scosus ATCC _
53594, ou n'inpofte | equel do ses, descenidiants .produc- teurlou rg', L
pot egt el | ghnslghrl 0spone C am da e é;nwngbﬁc&gfa|owoﬁm0@@mldﬁ. mgg;., 25 -
. D~~~ e~~~ ~ gy raite~un~compogd d ie Il en une étape; - P IRT—
o franslormer un compasé < fgg\:lée ‘:: % qu'elle s:stadéf:\:g‘eu:'mfobacter viscosus: ATCC' 535914 og

‘ladite enzyme étant caractonsse i producteur de‘céphalosporing
de.n'in‘:porte tequel de.ses des_ce_ndants producteur ou potentiellement p o R

s amidase.

-+ tcaton 2, ¢ la oéphalosporine Ciet le
A P océdé selon 1a revendication 2, dans quuel le composé de formule | est_ la céphalospo : :
* c;rnposé de formule Il est l'acide 7-ammocéphalosporan|que _ _

teur ou potentlellement producteur ‘de. oéphalosporme C amidase.

.5. Arthrobacter visoosus,.ATCC .5359_4_.

45
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