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ncutral or slightly acidic medium, optionally purifying the reaction solution with an appropriate

ion exchanger or adsorber resin, and precipitating 7-ACA, e.g. by adjustment of the pH (around
the isoelectric point), e.g. by addition of an acid, e.g. HCL. In that case precipitated 7-ACA may
20 be, however, in the form of very small, loose, needle-like crystals difficult to be isolated.
Increasing pﬁrity of 7-ACA may result in still smaller crystals and addition of an organic
solvent, e.g. a, e.g. lower, alcohol, e.g. methanol or a ketone, ¢.g. acetone, to the reaction
mixture before the isolation of 7-ACA, which may improve the yield, again may result in
considerably smaller crystals.
25
The present invention provides a process, ¢.g. which may by carried out on technical scale,
wherein agglomerates or rosettes of 7-ACA may be formed on 7-ACA precipitation from an
alkaline, neutral or slightly acidic medium which substantially improves isolation of 7-ACA, e.g.
by filtration and centrifugation and additionally, 7-ACA obtained according to the present
30 . invention may be dried more quickly, e.g. which may result in a smaller amount of by-products

compared with 7-ACA obtained according to a prior art process.
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25

e.g. of a molecular weight of up to 1,000,000, e.g. 500,000 and

amino acids and esters thereof, e.g. of formula



25 e.g. of a nolecular weight of up to 1,000,000, e.g. 500,000 and

am no acids and esters thereof, e.g. of formula WO 98/ 55484 .
PCT/ EP98/ O3J 88/55484 PCT/EP98/03278
Rlerr]-CH (NR[err]Rlerr])-COOR[ err] 3 VI e.g. including = .
m xtures of individual additives, e.g. as described above. An *
additive may be preferably an am no acid and esters therof, e.g. an am no
aci d such as e. g I ysRneCH -(BIR2R4)-COQRf or nul ad/| | | I I, IV, Va, Vb,

Vc, Vla, Vb and VI r and err

i ndepend&Bripgi ‘f‘gé’gﬁ%‘r md’ iyidual ﬂcﬁﬁ‘ff]rsoag gdqcl?bFﬁ g‘?c;‘]gryl Rerr] k denot es
a whol e Annrtdditivé mambz ptdcxﬁbb an amino a¢{d dod osters th@of,@;g ampz{rmq 3cid sudh as eR3 has
t he maanLyng of Rlerr] or denotes a group of formula -(CRlerr]Rerr])[err]-Z
Z denot e¥*&fi no, a sul phonyl group or a carboxylic acid group, e.g. of :

f ormb ae [err] m denot es a. whol e

nunber f om er from2 to 200, 000;

Rl err] rfepreseng ﬂs’k%l/ﬂwd en Orﬁﬂf\grﬁzvﬁ, %ﬂg Ei R[err] Rlerr], Rerr]
and R er R},RaneMBemibp}endtm ngrmla’dw&nﬂe diplocarrberr] O or a
group of k denotes { QL8 fmber from 2 to 200;

[err]
X denotes -O- or -NR;-;
10  R; has the meaning of R, or denotes a group of formula -(CR;R4)w-Z

Z denotes amino, a sulphonyl group or a carboxylic acid group, e.g. of formulae
S @R °
N —NZR, —SO,H —s0,®  —COOH or ~COO®.
' R.‘ s
m denotes a whole number from 0 to 6;
n denotes a whole number from 2 to 200,000;
Rg¢ represents hydrogen or hydroxy;
15 Rzsy Robs R7c, R7a and Ry, independently of each other denote hydrogen, -CH,OH or a group of

formula

R7b\ /R78
Iy
NT |N
—CH /k\ )\ R
SN T/ "

I
R7. R7d

20 and Ry denotes hydrogen, alkyl, aryl or a group of formula -(CHy)n-X-Rs.
If not otherwise defined herein, alkyl includes e.g. (Ci.22)alkyl, such as {Cy.s)alkyl, e.g. lower
alkyl, such as (C,.4)alkyl and aryl includes e.g. phcnyl, naphthyl, such as phenyl.
Alkyl and aryl includes unsubstituted alkyl and aryl and alkyl and aryl substituted by groups
which do not cause the formation of another compound than 7-ACA under precipitation

25 conditions of 7-ACA in alkaline, neutral and slightly acidic medium; e.g. which do not chemically
react with 7-ACA to form another compound. Preferably alkyl includes lower alkyl; aryl includes

phenyl and substituted aryl includes substituted aryl, e.g. phenyl by hydroxy or alkyl e.g. lower
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20 by addition of an acid.
An additive according to the present invention is known or may be produced analogously to
known, e.g. conventional processes. A slightly acidic, neutral or alkaline solution of 7-ACA may
be obtained e.g. by an enzymatic process as defined above. The concentration of 7-ACA in
slightly acidic, neutral or alkaline solution is not critical and may vary within a broad range,

25 including e.g: a range-of, e.g. ca., 5 to 60 g/l, such as 10 to 50 g/l. An additive may be e.g. added
to 7-ACA in slightly acidic, neutral or alkaline solution before addition of an acid or

simultanously.

The amount of an additive according to the present invention is not critical, e.g. for ecological

30 reasons a low amount of an additive, e.g. ca., 1 ppm to 10% (v/v) in respect with the amount of
7-ACA solution may be appropriate. In case of use of non-polymeric additives, such as e.g.
organic esters as an additive an amount of, e.g. ca., 1% to 10% may be appropriate; in case of
use of an amine, amino acid or ester thereof an amount of, e.g. ca., 0.01% to 10%, such as, e.g.
ca., 0.05% to 5% may be appropriate, in case of use of a polymeric additives, e.g. such as

35  polyacryls, polyamines, polymeric glycols e.g. ca. 1 to 100 ppm may be appropriate. Seed crystals
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7-ACA is 7-aminocephalosporanic acid, e.g. of formula 1.
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vacuum (e sumh®aritedrinh TAGLECbelas. hours at ca. 50. The filtration tines (in
m nut es) are summari sed in TABLE 1 bel ow. 15
TABLE 1 Exanpl e Met hanol Addi t ive
Fil t+&tion TABLE
tir’re[nml;.x t —212 ROz .
15 amplo Methanol o Additive Pol yacryl (ani de) Filtration
2 e.g. 6.5 nm 1 % solution tRhe [min]
P3-Ferrgcryl 72642 R [ml |
1 212 No additive 15
2 212 Polyacryl (amide) 2
e.g. 6.5 ml 1 % solution of P3-Ferrocryl 7262 %
3 0 Polyacryl (amide) | 1.6
e.g. 6.5 ml 1 % solution of P3-Ferrocryl 7262 ®
4 0 Organic carboxylic acid ester 2.1
e.g. 49.5 ml Ethyl acetate
5 0 Organic carboxylic acid ester 1.1
e.g. 10.6 ml Butyl acetate
6 212 Organic carboxylic acid ester 24
e.g. 13.8 ml Butyl acetate
7 212 Organic carboxylic acid ester 2.9
e.g. 64.4 ml Ethyl acetate




3 0
1.6

Pol yacryl (am de)
e..g. 6.5 mM 1 %solution of

P3- Fer r ocr Yo $8/654sR 4 0 Or ganiPCTYEMIBO37B I C
acid ester 2.1 7 e.g.
49.5 m Ethyl acetate 5 0 Organi c carboxVlic
acid ester 1.1 e.g.
.0 ET Micthanol | Agdicive 212 o galnlﬁlé:a%rggg ylic
13.8 cet at 7 212 Or gahitimecfatihjo}y! i C
acid e[ml] 4.9 afl e.g
64. 4 etate v 7
PCT/ EP9 177 Polyacryl {(amide) 7 0.8
Exanpl e Met hanol Addi t}i ve . R
Filtratlon cg. 0.8.m| 1 % solution of Cysep 2411
time [n]n] 8 (Cytec) 177 Pol yacryl (am de
0.8 e.g. 0.8 mM 1 %solutioph of Cysegp
2411 [efr] ' (Cytec) 9
177 e 03
e.g. 0.B mM9l % sol utli7@n of |@ob@dfimer] (Cytec) 10 0.3 177
Pol yam pe ) Q.4
e.g. 0.B m 1 %solution of |&&68M bk selption of C 5927 (Cytec)
| 10 177 Polyamine 0.4
e.g. 0.8 ml 1 % solution of C S67® (Cytec)
11 177 Polymeric glycol 2.1
e.g. 3.2 ml 1 % solution of PEG 300 (Fluka)
12 177 Amine 3.2
e.g. 2.4 ml 1 % solution of triethylene tetramine
13 177 Amine 3.2
e.g. 0.8 ml 1 % solution of tris-(2-amino-
ethyl)amine
14 177 Amino acid 3.3
¢.g. 0.8 ml 1 % solution of I-lysine

Examples 15 to 18 - General Procedure
A solution of 20.8 g of 7-ACA in the form of a sodium salt, 500 ml of water with or without

methanol (in ml) as set out in TABLE 2 below having a pH of ca. 7.5 is placed in a precipitation

5  reactor at room temperature. and mixed with an additive as set out in TABLE 2 below. The pH

of the mixture obtained is adjusted to 5.5 by addition of 20% sulphuric acid under stirring and

kept for ca. 20 minutes. The pH of a suspension obtained is adjusted to 3.8, the suspension is

cooled to 0° and stirred for ca. 1 hour. Crystalline 7-ACA obtained is filtrated off, washed with

100 ml of water, 100 ml of 70% methanol and 100 ml of methanol and dried in a vacuum (ca.

10 10 mbar) for ca. 16 hours at ca. 50°. The filtration times (in minutes) are summarised in TABLE

2 below.



11 177 Pol yrmeric gl ycol

2.1 e.g. 3.2 mM 1 %solution of PEG
300[err] ( 12 177 Am ne

@ &?95484 eg. 2.4 mM 1 %soluti 8%’1‘/1311’98/03278
tr| et hyl ene tetram ne 13 177 Am ne . -
3.2 e.g. 0.8 mM 1 %solution of
tris-(2-amno- " et hyl)am ne 14
177 Am no acid 3.3

e.g. 0.8 mM 1 %solution of 1-1ysine TABLE2 Exarrpl es 15 to 18 - General

Pr oced A—G@J—Hﬂ-@ﬂ—e'f—alg—e—g-e e i@y fr—a—sodrurrgal t
500 m joExampler| Mdrhanol | Additivet nmethanol (in nl) as sqt Bilfration TRBLE 2
bel ow Hfaving a pH of cal 7.5 is placed in a precipitation & HE&%}‘E at
roomtdnperaturfe. fml] nmixed with an additive as set out in |TA el ow.
The pH of the mixtire obtained ic adiusted to bbby gdditign.gid 20%
sul phurfic ggid undsg 0 St i Nd dddived kept for ca. 20 minytes. 14he pH of a
suspendion obta adjusted to 3 8 the suspensionis cooledlto
O[err] fjandqgtir|ediber cgrggm@@;ﬂ,ex,fﬁ@y&'u&kdet ne 7-ACA obtairled is.sfilt}ated
of f, shed with 100 m of water, 100 m of 70% nethanol and 100jm of
met handl and drjed in a vgcﬂumhl(maylal:&atc 10 nbar) for ca. 16 hours at]ca.
50[erl’] ThC f: tf&t:S."‘. ‘tIITL,o (lll IIIIIULCO} al cullllnllbbu III -Fﬁ\BIL_E 2
bel ow. 17 WO198/ 55 28Kracryl (amide) 1.4

PCT/ EP98/ 03278 _ ]
TABLE 2 Exanpl b Met hareig. Adant 1 Yesolution of Ferrocryl 7262

Filtrat
time [nLnl 15 mﬁkﬁl) No _additive
14 18 150 Polyacryl (amide) 3.0

e.g. 3.2 ml 1 % solution of Rohafloc KF760%
(Rhém)




16 100 Organi ¢ carboxylic acid ester 1.5
e.g. 9 mM 1 Butyl acetate 17 150 Pol yacryl (am de)

1.4 WO 98/55484 e.g. 6.5 mM 1 %solution of Ferrocr};&t’f/ﬁﬁﬁﬁﬁus
(Henkel ) 18 150 Pol yacryl Y ani de) .-
3.0 e.g. 3.2 mM 1 %solution of Rohafl oc KF760[ efr]
(Rhom) _ - 9- CLAIMS: 1. A
pr ocess Hapent Chimer oducti on of rosettes or aggl onerates of 7-ACA of fornula
[err] - characterized in that 7-ACA is precipitated from an

al kal i ne, neutral or slightly acidic mediumwi th a pH above the

i soel ectY.i cA pedcads fof the-pasaduction bheospitessuragalooterates c JAEA S formule| ect ed from

the group consisting of organic carboxylic acid esters, polyneric glycols,

pol yacryls, nelam n-formal dehyde resins and am no aci ds or esters thereof.

2. A process for the isolatiof oH 7 ACA fromslightly acidic, neutrat—er——

character zed in that 7-A -s'aﬁ‘é’z. e 1 S0el ect ¢ PO N G G
P NI 1T
5 COOH 0

characterized in that 7-ACA is precipitated from an alkaline, neutral or slightly acidic medium

in the presence of an additive.

10° 2. A process for the isolation of 7-ACA from slightly acidic, neutral or alkaline solution,

characterized in that 7-ACA is precipitated in the presence of an additive.

3. A process according to any one of claims 1 or 2, characterized in that an additive is selected
from the group comprising organic carboxylic acid esters, polymeric glycols, polyacryls,

15 amines and polyamines, melamin-formaldehyde resins or amino acids and esters thereof.

4. A process according to any one of claims 1 to 3 characterized in that an additive is an amino

acid.

20 5. A process according to any preceding claim, characterized in that the additive is present in an

amount of 1 ppm to 10% in the alkaline, neutral or slightly acidic medium containing 7-ACA.

6. A process for the isolation of 7-aminocephalosporanic acid (7-ACA) from slightly acidic,
neutral or alkaline solutions thereof by precipitation, characterised in that
25 a) organic esters of the general formula
R, -COO-R; 11
wherein R, and R; are the same or different and represent hydrogen, lower alkyl, phenyl,
hydroxyphenyl or lower alkylphenyl;
b) polymeric glycol compounds, preferably polyethylene and polypropylene glycol derivatives,
30 of the general formula
HO-(CHR,-CHR;)-OH I
wherein R, and R, are as defined above, and k denotes a whole number from 2 to 200;
-
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20

Orﬁéﬁd’&tcyp\fxgx?yl%];l&%raﬂvlﬁlm pionic or F(c);R'[ gplr]c C?:g[gﬂ]er of the
r@»ﬂ?@@ﬁzquncsofthcgmtralfMG n X denotes -O or -NRerr]- and

defined as R[err][ e@hyyﬁﬁgqr]R[enﬂg[err] Z, wherein

whol e nunber fromO to 6,
e nunber from?2 to Zéﬁm%é%] R eMY

[R1 -X~-(CHo)mls N Ve

__E;‘\\[:_:]//’EJ;' - “*\T:Ti:r/';-
+ +
/N\ /N\

Via Vib

wherein m, n, Ry, Ra, Ry and R; are as defined above and Rs denotes hydrogen or OH;

e) derivatives based on melamine-formaldehyde resins of the general formula

R71':\ /R7l Rh\ /R7b
: N

N
o~ S
' vil,
Ry \N/k\N/u\N/CHz\T/kN/)\T/Rn

Ry R, Rs Ryq
wherein Ry, Ry, Rz, R7a and Ry are the same or different and denote hydrogen,

CH,OH, or a group of formula
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Rlerr] and Rlerr] are the same or different and represent hydrogen,

al kyl, phenyl,

hydr oxyphenyl or

| ower -al kyl phenyl ;

based on r’rﬁ@g@,ggasj or mal dehyde resins of the general

[err]

[err]
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e) am no acids an

wherein Rerr],
same or different and denote hydrogen,

d esters thereof,

Rerr],

1R err],

of ,{he geﬁl’eral formul a

or d) derivatives
f or mul a pCT/EP98/03278

Rlerr] and Rlerr] are the
CH[err]CH, or a group of formula

- 11 -

Rlerr]-CH (NR[err]Rlerr])-COOR[ err] VI wherein Rl err]
denot es hydrogen, alkyl, aryl or a group f formul a
-(CHerr])[err]-X-Rerr] and the r i ni ng substituents are as
defi ned above, are added during precifita -
R7. R'fd
f. amino acids and esters thereof, of the general formula
Ri0-CH-(NR2R4)-COOR; vio
5 wherein R,o denotes hydrogen, alkyl, aryl or a group of formula ~(CH;)m-X-Rs and the

remaining substituents are as defined above,

are added during precipitation.
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