02/086143 A3

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
31 October 2002 (31.10.2002)

(10) International Publication Number

WO 02/086143 A3

(51) International Patent Classification’: C12P 35/02,
CO07D 501/18, C12P 35/06, CO7D 501/04, 501/36 // C12N
9/06, 9/80, 9/08

(21) International Application Number: PCT/EP02/04354
(22) International Filing Date: 18 April 2002 (18.04.2002)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

01201426.2 19 April 2001 (19.04.2001) EP
01201699.4 9 May 2001 (09.05.2001) EP
01201718.2 9 May 2001 (09.05.2001) EP
2001/1024 30 November 2001 (30.11.2001) IE
2001/1025 30 November 2001 (30.11.2001) IE

(71) Applicant (for all designated States except US):
BIOFERMA MURCIA, S.A. [ES/ES]; Pol. Ind.
"Las Salinas", Avenida de Europa, s/n, E-30840 Alhama
de Murcia (ES).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SANCHEZ-FER-

RER, Alvaro [ES/ES]; C/Veronicas, 15, E-30820
Alcantarilla, Murcia (ES). LOPEZ-MAS, Jose Aniceto
[ES/ES]; C/Antonio Sansano Franco, N° 20 1 Derecha,
E-03204 Elche, Alicante (ES). GARCIA-CARMONA,
Francisco [ES/ES]; C/Islas Medas n° 17, BE-30500 La
Alcaina Molina de Segura, Murcia (ES).

(74) Agent: DAVILA BAZ, Angel; Clarke, Modet & Co.,
C/Goya no. 11, E-28001 Madrid (ES).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VN, YU, ZA, 7ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
9 January 2003

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ENZYMATIC PROCESS FOR PREPARING CEPHALOSPORIN DERIVATIVES

¥ oy
s -j/,«\\/,vw(_/ Wiay K\
w1, 6 ofl ok % e g

ot d]

o ] _2/5\
o™ \éf I

Hoo%

T
0'5? RN ~q

e

(57) Abstract: An enzymatic process for preparing 3-thiolated 7-aminocephalosporanic acid derivatives comprises the steps of en-
zymatically converting a 3-thiolated cephalosporin C of the formula (I), to form a 3-thiolated-glutaryl-7-ACA of the formula (II) and
enzymatically converting a compound of formula (II) to form a 3-thiolated-7-ACA of the formula (III) wherein R is a heterocyclic
group comprising at least one nitrogen atom and R; And R, are both hydrogen atoms or one of them is a hydrogen atom and the

other is an acyl donor.



INTERNATIONAL SEARCH REPORT

Intern al Application No

PCT 02/04354

CLASSIFICATION OF SUBJECT MATT

A.
IPE 7 C12P35/02  CO7D501/18

_ C12P35/06
//C12N9/06,C12N9/80,C12N9/08

C07D501/04  CO7D501/36

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 Cl2p CI2N CO7D

Minimum documentation searched (classification system followed by classification symbols) '

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

BEILSTEIN Data, EPO-Internal, BIOSIS, PAJ, WPI Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

aqueous medium"

XP002177920
cited in the application
schemes 4, 5

JOURNAL OF ORGANIC CHEMISTRY,
vol. 62, no. 26, 1997, pages 9099-9106,

X JUSTIZ OH ET AL: "One-pot chemoenzymatic 1-23
‘ synthesis of 3’-funcionalized
cephalosporines (cefazolin) by three
consecutive biotransformations in fully

page 9103, right-hand column, last
paragraph -page 9104, left-hand column,
paragraph 2

page 9105, right-hand column, last

paragraph

N

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

“A" document defining the genera! state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“Q" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
merr:ts, such combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search

16 October 2002

Date of mailing of the international search report

30. 10. 02

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Herz, C

Form PCT/iSA/210 {second sheet) (July 1992)

page 1 of 5




INTERNATIONAL SEARCH REPORT

Intern | Application No

PCT 02/04354

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

X "The Merck Index on CD-ROM, Version 12:2"
1997 , MERCK & CO INC. , WHITEHOUSE
STATION, NJ, USA XP002177921

Cefazolin (Entry 1967), Ceftriaxone (entry
2001), Cefotiame (entry 1985), Cefatrizine
(entry 1965), Cefamandole (entry 1964),
Cefoperazone (entry 1981), Cefazedone
(entry 1966)

Y WO 90 12110 A (BIOPURE CORP)
18 October 1990 (1990-10-18)

page 3, line 13 - line 16; claim 1
claims 1,10

X DE 20 56 983 A (CIBA-GEIGY AG)
9 June 1971 (1971-06-09)
example 2

Y DE 19 53 861 A (FUJISAWA PHARMACEUTICAL
C0., LTD.) 6 May 1971 (1971-05-06)
claims 1-21

Y EP 0 436 355 A (FUJISAWA PHARMACEUTICAL
C0.) 10 July 1991 (1991-07-10)
claim 1

Y EP 0 583 817 A (ASAHI KASEI KOGYO
KABUSHIKI KAISHA)

23 February 1994 (1994-02-23)
claims 1-12

Y EP 0 492 495 A (HOECHST AG)
1 July 1992 (1992-07-01)
claims 1-6

Y EP 0 517 200 A (MINISTERO DELL’UNIVERSITA’
E DELLA RICERCA SCIENTIFICA E TECNOLOGICA)
9 December 1992 (1992-12-09)

cited in the application

claims 1-10

Y WO 00 78989 A (ANTIBIOTICOS, S.A.U.)
28 December 2000 (2000-12-28)
claims 1-37

X DE 19 39 341 A (GLAXO LABORATORIES LTD.)
5 February 1970 (1970-02-05)
claims 1-40; exampie 13

Y PATENT ABSTRACTS OF JAPAN

vol. 005, no. 152,

25 September 1981 (1981-09-25)

& JP 56 085298 A (ASAHI CHEM. IND. CO.)
abstract

—f

20

1-19
20

20-22,

39,40

1-23

1-23

1-38

1-38

1-38

1-23

1-23

1-38

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 5




INTERNATIONAL SEARCH REPORT

Intern

al Application No

PCT/EP 02/04354

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

PATENT ABSTRACTS OF JAPAN

vol. 011, no. 322,

20 October 1987 (1987-10-20)

& JP 62 107798 A (ASAHI CHEM. IND. CO.),
19 May 1987 (1987-05-19)

abstract

GB 1 385 685 A (GLAXO LABORATORIES LTD.)
26 February 1975 (1975-02-26)

claims 1-40

J. E. BALDWIN ET AL.: "Cleavage of the
5-amino-5-carboxy-2-oxapentanoyl side
chain from enzymatically synthesised
penicillins and cephalosporins”

BIOORG. MED. CHEM. LETT.,

vol. 5, no. 21, 1995, pages 2507-2512,
XP002207185

cited in the application

* Schemes 2 and 4 *

EP 0 496 993 A (ANTIBIOTICOS SRA)
5 August 1992 (1992-08-05)
claims 1-12

CH 520 709 A (GLAXO LABORATORIES LTD.)
31 March 1972 (1972-03-31)

claim 1

CONLON HUGH D ET AL.: "Two-step
immobilized enzyme conversion of
cephalosporin C to 7-aminocephalosporanic
acid"

BIOTECHNOLOGY AND BIOENGINEERING,

vol. 46, no. 6, 1995, pages 510-513,
XP001093638

tables I-IV

DATABASE CROSSFIRE BEILSTEIN ‘Online!
Beilstein Institut zur Forderung der
Chemischen Wissenschaften, Frankfurt am
Main, DE;

Database accession no.
1097400,1062954,1061615

XP002211692

abstract

& ZA 6 802 695 A (FUJISAWA PHARM. CO.)
1967

-~/

1-38

- 1-38

1-19

1-23

20
23

1-38

39,40

Form PCT/ISA/210 {continuation of second sheet) (July 1992)

page 3 of 5




INTERNATIONAL SEARCH REPORT

Intern al Application No

PCT/EP 02/04354

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

X DE 27 39 080 A (BRISTOL-MEYERS CO.)
2 March 1978 (1978-03-02)
claim 10
X DE 24 42 302 A (BRISTOL-MYERS CO.)

6 March 1975 (1975-03-06)
* Compounds of formula II *

X DE 25 27 291 A (F. HOFFMANN-LA ROCHE & CO
AG) 8 January 1976 (1976-01-08)
* Compounds of formula IV *

X DE 25 30 622 A (TAKEDA CHEMICAL
INDUSTRIES, LTD.)

29 January 1976 (1976-01-29)

* Compounds of formula I *

X DE 27 09 293 A (SUMITOMO CHEMICAL CO.,
LTD.) 8 September 1977 (1977-09-08)
* Compounds of formula VII *

X US 3 968 226 A (G. L. DUNN, J. R. E.

HOOVER) 6 July 1976 (1976-07-06)
example 2
X CH 601 312 A (FUJISAWA PHARMACEUTICAL CO.,

LTD.) 14 July 1978 (1978-07-14)
* Compounds of formula I =*

X DE 22 37 082 A (TAKEDA CHEMICAL INDUSTRIES
LTD.) 8 February 1973 (1973-02-08)

* Compound of formula IIa *

column 8; claim 1

X CH 569 023 A (R & L MOLECULAR RESEARCH,
LTD.) 14 November 1975 (1975-11-14)
* Comounds of formula II =*

X DE 21 37 386 A (TAKEDA CHEMICAL
INDUSTRIES, LTD.) 31 May 1972 (1972-05-31)
claims 1,4,10,11

20
. 20
20

20

20
20
20

20

20

20,39

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 5 of b




	Bibliographic data
	Abstract
	Search Report
	982epo_1.pdf
	Bibliographic data
	Abstract
	Search Report

	982epo_2.pdf
	Bibliographic data
	Abstract
	Search Report

	982epo_3.pdf
	Bibliographic data
	Abstract
	Search Report

	982epo_5.pdf
	Bibliographic data
	Abstract
	Search Report




