EP 0 304 019 Bl ‘Description The pr esent invention relates to novel

crystal line 7-[2-(2-am not hi azol - - 2- hydroxyr m noacet am do] - 3-

Vi nyl - 3- cephem 4- car boxyl i ¢ acid (Eé’% #BY [hereinafter referred to as

"the compound (I)" in the present 5 specrfr cation] as shown by the

foIIovvingDF&rﬂBH%na(l): [err] [err] [err] 15
or 1

processes s preparation and pharnmaceutical conpositions containing

it. The co MRAY Bgse(ll l)\venM'r&Qeé to nﬁzeM?fs)éthéﬁ zl-{b-arﬁrn&hrﬂo @@ﬂhmﬂﬂﬁ%&eﬁrﬁdﬁﬁ;

known conppuBdehbid-4%adodfSsold Gyads nIeQr[he?e}?ﬁﬁGP ré?erreu 'ib combdind (4 inthe prd

t he ; objaecgpe@,mqrm@, oW byEKSSIRIWRg folkdtuidflel 16. further experi rrenta

i nv igation reveal ed that the conmpound (1) each prepared according to the
procedure of said Exanples 14 and 16 in said U S Patent 4,559,334 was a
crystalline-like amorpgh S crystalline product. However,

t he anor phous produc asi the, dr sa van age %%r S bul(lt% not so pure,
unst ablie and i nsu f?‘efte |n1\f-rd1-1rat| T Dre is not suitable
for a pharnmaceuti ca

oduct or is not eas b handle i n pharnaceuti cal
preparations, in producrng it inalarge s Q in storage. After an
i ntensi ve study, the inventors of the present |nvention succeeded in

obt ai ni ng t he conpound _ 25 as a eci al crystal I i ne form i.e. Crystal

A, and ’i:oﬁ’ﬁfegfeé ’fthﬁre Wé’?‘ﬂ"fc 'r‘F°"‘ t'&'ﬁ ned in dg g

fol | ows @ ‘i?éhf“ "f’é‘i‘ Vs °*E°Bb°t"he
repar dca%cord %t I es

G &'ta'“e f§
corrpound IE fimen m e i evea h o %
of Crysta ro£d XQ:%}R) g3 r? Ine E or oﬁ/sSt
A of t %g“ ﬂé 8?6& o@é(re 91% a% jﬂﬁrcﬁ%‘{ ﬁél-t h sa?j a‘?m 2SN &'ltﬁse Iy
t he_f.ol 0 9 pu éﬁﬁ talrdiapt ﬂﬂ'dtrmt SANBSL is fadShbnfaBbutical
Pat Tern 49roSJcV ot &l notA‘e 16 h&drsqrmﬂarméce chi r?r Véﬁon‘stﬁ d%&uh SMH 8 hdrdt0sdaB K 5 at
the diffraghgedon angl es [20 ([err] )] as shown in the follow ng table, the
neasur enment AgeHliiidneive dyMBe MSentod df N8presdrit inGhtion Subceedeldiin Sistdiriingl¥he cdmbbung @y 30
KV Cus r 8914 spedifl crétaliie 1bia B CHkial ASanddombplsiadl the presemtiintentionowhichTs aplainedsh dbtaiB 04
019 Bl1.2 esfoljoas.r]) about - 14.7 about 17.8
According to a first aspect the present invention relates to ‘the compound (I) per se havrng the above
formula.

so Physicochemical Properties of Crystal A of The Compound (I}

The physico-chemical properties of Crystal A of the compound (I) provided by the present invention are
explained in the following.

35 1) Crystal Form
prisms

2) Powder X-Ray Diffraction Pattern

Crystal A of the compound (I) shows its distinguishing peaks at the diffraction angles [20 (°)] as shown
in the following table, the measurement condition being as follows:
Target: Cu  Filter: Ni
Voitage: 30 kv Current: 10 mA
45 Detector: Scintillation Counter
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about 21.5 10° . about 22.0 about 23. 4
15 about 24. 4 about 28.0 20

According to a second aspect the pr%’s%ﬁ?‘?%htion rel ates to processes for
preparing the conpound (1) as defined bel ow. The Process For Preparing

Crystal A of The conpound (1) 25 In the foIIowi ng, the process for the
preparation of Crystal A of tHhe cunpuunu 3|) of e present invention is
explained in detail. Crystal of the Frp und (I) can be obtai ned by

A
d| ss_ol ving the conpound (1) i an_arcon 1‘: refergbly nethanol), continuing
igl r §his solution slowy Lndeqb%?m 4- ?Leferabl y below [err]),

pre rably after the addition V@%\?t Wi:{méd at gl nost the sanme
tenperature as that of said sclut? th cooling this solution 30 to room
tenmperature and allowing it td stgnd,.Dusing the grystallization of Crystal
A it is preferable to keep tHe_condition of slightly beyond the
saturati’®n. Crystal A of the dqonpgydice (12208t ai neq according to aforesaid
process can be collected by filltration and dried Hy neans of the
conventional nethods. 35 The ywde¢ cont.gnt of |Crystal A of the conpound
(I') obtained above is about 0.8%(neasured-by Kard Fi sher nethod).

Accordln to a third aspect the pmsent relates to a

phar macett i cal conposi tion co A i ne conmpound (1) as
defined above as active ingredi erdbout as@@cilati onfwith a pharnaceutically
acceptabl e, substantially non- ipient. 40. Accor di ng
to further aspects the present invention relates to the use of the

crystal lhne GRERAM alsbdond 8sp& firle Hfer RN ROr BfateWc@é‘sE%?prQJan 1S EnfpBIRR )
for §reati gfddhhedYo®WeENt i Ng I Nfectious di seases; to the crystalline conpound
(1) as defined above for use as a nedi canent and to the crystalline
conmpound ( irhe Pr6cesekdr PRYFarb Cryetall 06t THS Eonipduridi(at i ng or preventing infectious
di seases. 45 The Advantages of The Crystal A of The Compound (I) The
Crystal 28\ of I the folowinguthd pidcpssi fer thetprdperation, of i Grysksd IAyof thié €oripdiind @) ofethy pekaabl €
agai nst heawentiords bxpigined intlele.ef ore, the Crystal A of the conpound (1) is

sui tabl e for CGiysishéohthe centiour (1) garolshnbtainath by dissolving the icomppandtifi)én amalcohol (preferably
phar naceut methanolrcepiavieg fostirdhig srijitipmslantyoundeyevarming (preferably tbelbve A0 * Q). tpesfaBrblysatter theA

of the co i) of water wargned gt 3imest thp arme ﬂelt“PQﬂtll"eﬁs thaitof saicheplutione therp eqolingi thjs solution
efficierfty °i’PP"tQ§‘E°’6‘f’ pdRligeipgiytojstand.s ver gg Therefore, the Crystal A
of the corrgoﬁﬁ'ﬂ“g(ﬂh7 ljzaficp of ffrysighiAe ittig P keapethe jcpndition &f ﬂ@htyct?ﬂf@dsthﬁ:h
as a | abor &t ts ease to be filtered, gpurltles

e e g 3 °"t°ﬁ%"é&@f‘?‘§z S GerBie afﬁfesaﬁfé?cs?s&a%be ?°H%P‘96’d’t¥ﬁ' ety

Iv.gnti on

means of th

h h ab
}chEa colrrggu pigha;t Evhte'p('aontes soés ryver he O"z'f(? \%fn 58%%9% fave e %ﬁ‘ﬁ&ﬂ Lfﬁ‘g?s%(?% %’( 5ar{ he

amor phous  pr Qiedin Batﬂhﬂ a&%@ﬂf’?&" gse inveriiaR Yoiktes i ceuﬂgaii S“JM osftio %fn ﬁ%
order to shoMaime! dmpsingth 30 Rrirfd 'ﬂ EUS a&f Y%: réug% lly
conpar at i Vgechsisle, édB?xtthnhlﬁ( ridRtoRiE BdHidr bf dkcib g,theen t yst a e CO”DOU“d
(R and 4 he eEsRMyNE frthdr @bééﬁﬁh&&es@ﬁt%’v@lﬁéﬁ fhiatds B thg) ﬂ.‘;eeéitthe?brystallme compound (I) as
defined above for manufacture of a medicament for freating or preventing infectious diseases; to the

crystalline compound (I) as defined above for use as a medicament and to the crystalline compound (l) as
defined above for use in freating or preventing infectious diseases.

45 The Advantages of The Crystal A of The Compound (1)

The Crystal A of the compound (f) is not bulky, is very pure and is very stable against heat and light.
Therefore, the Crystal A of the compound () is suitable for a pharmaceutical product and is easy to handie
in pharmaceutical preparations and in storage.

50 Further, the Crystal A of the compound (l) has sufficient filtration rate and the operation efficiency in
case of producing it is very high. Therefore, the Crystal A of the compound (I} is very suitable to produce
even in a large scale such as a laboratory scale.

Moreover, due to its ease to be filtered, impurities are difficult to mix in the purification step. Therefore,
the compound (f) with high quality can be produced.

65 As stated above, the Crystal A of the compound (I) possesses very good advantages and is much
superior to the amorphous product of the compound (I) known from U.S. patent 4,559,334.

In order to show said advantages of the Crystal A of the compound (I), the comparative test results on
stability between the Crystal A of the compound (f) and the compound (I) given by aforesaid U.S. Patent
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EP. 0 304 019 B1°4,559,334 are shown in the following. Test Sanple 5
the conmpound (1) obtained in Exanple 14 of U S. patent
HBLYi ned in Exanple 16 of U.S.

Sanpe 1 -

4,559,334 Sample 2 -
patent 4,559,334 Sample A -
i nvent i ong 43384 YoLORH

under the condition o
each sanptd&t

f

t he conpouﬁﬂ
Cryst al

Col or

of the solutio

spect rophotonmeter (T %9 (1 %solution in 1 %[err] aqueous solution was
used) . sThe qapbency ahe RMPbund ANFVaMoURSEXEIRHIE 1 4181 U] phidnt lsspiesal chr omat ogr aphy

and

1 day

yel | ow polsgtMethoddi t t o

sol uti #(TY

100

47.0

2

Initial

pal e browni
color of t

25.5 potency (%
he stabilitygpj egeh test sample was exgmingd walphecconditign 9é 80 Srie @ closed container.
yel | ow powd&plor of the solution of eachjsaple wap, daipfiined bycneasying dwrpaittapes| @519 nmt Wt

A of the conpound (1) of the present
gefylé%nﬁ.t ability of each test sanple was exam ned

0 I'N a closed contai ner.

determ ned by neasuring transmttance at 510 nmw th

n of

¥he resSatpial2 -pertnesinpefd (IPobidned MeExkriiplé 1686f USR batent wasn,33al cul at ed. Test
Resul t s 20 Sample Aest Crystal A of thd emripodridgliof the present invention
After 7 days Sanple Sanple 1 appearance
br owni sh yel | ow powder 25
39.

Af ter

sh
he

5

sol uti On(SP@ rophotometeg,d %) (1 % solution in 1 % NaH s aqueous solution way used)3 ) _

pot ency (9. he potency of each sample was 9¢igymined by liquid chromatograpily 4nd the residual percantage, to
Sanpl e™°A Hpla MalfR.Yes calculated. yel | owi sh white crystal ditto ditto
col or of ution(TY% 98.9 98.9 98.7 3
Pot ency ( il 100 99. 8 99. 4

shown in the test

results,

there was slight change in the appearance of

As

Sanpl eg, 1-&96—2;1;%, He—there—was—hRo—eharge—-A—the—appearphree—of A.
Fugt her, [hé®® was si@fi'®Mcant | oweri n@iﬁg'f the t 1 &ReE ey anceAfteT7 9gysi n dase
of Sanpl egS3mBlyd 2. while therel was al most _no lowering ih case of Sanplle A.
These res|gainpleitrdpgeaamd t hat Safpab emwdisiylowpowdsrd NaiEd) elbrdwhish feliowlbswesH jor

t han Sanp] e A Hurth —SHOWT T 1T the _test resytt the—potency—of

Sanpl es 1} and 2 3?!?(5?&3?1?4?@'0 ﬂoz)r ased. \I\ﬂi'ol e the m‘iqr‘a‘y f Sarrfﬁ' A Wasg

al nost unghangedpotddsy (%) As st af ed abows®, only afjt e97.%/ dlays t hes.e appedred
much diff ng the s [ petween fJne,.o O ] —1he
conpound %Iraﬁiglg%c Eﬁqg%g%g"‘gcwd (&?ngb\é&é by—U-S. .at%t.i\)?t !\%?OEV%,S'E@&?%DPXQW
Nanmely, i turng@elesgt the splition(Fe) |[Cryst al 888of the ¢onfdund| (1) w83 nuch
superi ¥ fo the |pasmRewad (1) gijven by s@id U S. Patgyy . b0 Thegky eparat|fi on
O CrystafA-o1Tthe—Compourd—{+ Exarmpte—t—Fo—a—sotutt+on—of

7-[ 2- ( 2- a#PHBE Ai|3oR8EaNEey | ) - 2- hylap!Rwish Wh's Sovstek ani dlo] 9. vi |[diP- 3- cephem 4{carb
oxylic acjd (syrcéieomds jduion(Eapr phous psaduct) (05 gpe i n| net haget (10 i)
was adged| dr opw rgnwater (Jerrj, 51 ) at | 35 and—the Tesuttarnt

sol uti%n AMS sti.??te ' 0 Bded It o Q'rasﬂia'r ragm
tenperature. The resultant crystals were collected by filtration, washed

with wat er Amthovmishedest gagulisotherp was slight change in the appearance of Samples 1 and 2, while there
was no change in the appearance of Sample A.

Further, there was significant lowering of the transmittance (T %) in case of Samples 1 and 2, while

45

there was almost no lowering in case of Sample A.

These results indicated that Samples 1 and 2 were much easier to discolor than Sample A.

Further, as shown in the test results, the potency of Samples 1 and 2 apparently decreased, while the
potency of Sample A was almost unchanged.

As stated above, only after 7 days there appeared much difference regarding the stability between the
Crystal A of the compound (J) and the compound (I} given by U.S. Patent No. 4,559,334

Namely, it turned out that the Crystal A of the compound (I) was much superior to the compound (I)
given by said U.S. Patent.

The Preparation Of Crystal A Of The Compound (1)

50

Example 1

55

To a solution of 7-[2-(2-aminothiazol-4-yi)-2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4-carboxylic acid

(syn isomer)(an amorphous product)(0.5 g) in methanol (10 ml) was added dropwise warm water (35°C; 15

ml) at 35°C and the resultant solution was stirred slowly for 3 minutes, then allowed to stand at room
_temperature. The resultant crystals were collected by filtration, washed with water and then dried to give 7-
[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4-carboxylic acid (syn isomer) as cry-
stals (Crystal A)(0.4 g).



[ 2- (2- am not hi azol -'4-yl ) - 2- hydr oxyi mi noacet am do] - 3-vi nyl - 3- cephem 4- car box
ylic acid (syn isoner) as cry- stals (Crystal A) (0.4 g). 4 EP 0 304 019
BL IR (Nujol[err]): 1760,1670, 1 P49 BY, the followi ng, powder X-ray
di ffraction pattern of this Crystal A was shown. The neasurenent condition

was as foll OGN getm;(pﬂ670 feb . N5 Voltage: 30 kv Current: 10 mA
Det ect or : SC'Imhla i eﬁo&&g“gkgﬁg?ﬂ"ﬁ“*“°f s Crfefl A Wag/hol?t ENST Ly 10

11.7 e;s%r ent condition wa
21.5> 5 Volta§903028 OCurrent 10 mA 70 23-4 38 25
24, X Detect&Q S@ihilidion Counter 22 26. 9 10 27.6 22 30 28.0
40 29.6 18 35 Clainms Clains for the follow ng Contracting States:
AT, BE, CH LI, DE, FR GB, IT, St L..oovystalline
7-[ 2- (2- ami not hi azol - 4-yl ) - 2- hyd mJ. 33l Blaeimensly | %o nyl - 3- cephem 4-carb
oxylic aeid (syn 40 | soner) hhitth dhows tée peaks at the diffraction
angl es shown in the follow ng tabl ngn Its p?y\d K-ray diffraction
pattern, the neasurenent conditi gr—betrfg—as—ot+ows: Target: Cu Filter:
Ni Voltage: 30 kV  Current: 10 A8t det or : 78cint | |1 ation Counter 45 50 55
166 16
18
17.8 56
189 22
19.1 16
. | 215 100
ot
220 70
23.4 38
2 | 244 | 80
253 22
269 10
276 22
30
28.0 40
206 18
35
Claims

Claims for the following Contracting States : AT, BE, CH, LI, DE, FR, GB, IT, LU, NL, SE

. 1. Crystalline 7-[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4-carboxylic acid (syn
U 40 isomer) which shows the peaks at the diffraction angles shown in the following table in its powder X-ray
diffraction pattern, the measurement condition being as follows:
Target: Cu  Filter: Ni
Voltage: 30 kV  Current: 10 mA
Detector: Scintillation Counter

50



5 EP0304 019 Bl * C L MS* IR(NUJoI[err]) 1760, 1670, 1620 [err]
In-the fol |l owing, powder X-ray diffraction pattern of this Cry stal A was :

Shoun. hegTeasurement condit on W% 35 SALLPYS: .T:{.giﬂllm’ﬂll lﬂ!l IJFMI!H] )

relative intensity 10

12.5 IR (Nujbl®) 14. 1760, 1670, 1620 oA 16. 6 16 17.8 56 18. 9
22 19.1 In the folloving ZsbwBer X-ray diffractibb) Patidrh. df this Crystal A waé Ghodd. 4 38 25
24. 4 The m@Bur@rdenB condition was as illovds. 9 10 27.6 22 30
28.0 Target: G0 2Mitef: Ni - 18 35 Gainms Gainms for the follow ng

antraétl\(vga@t 80bs: Q@rentBOM&H, LI, DE, FR, GB, IT, LU NL, SE 1.
Cryst al | iptector: Scintillation Counter .

7-[2-(2-am not hi azol -4-yl)-2-hydroxyi mi noacet am do] - 3-vi nyl - 3-cephem 4-carb

oxylic acid (syn 40 | somer) Vﬂ@l(Cb‘l sm.ﬁtg,e‘,.tpe aks at the diffraction
angl es. shown in the follow ng olu1|_i, mm—Tts—powden X-ray diffraction
patterﬁ, t he measurement condit Lafhei ng as®ollols: Tar get: Cu Filter:
N Voltage: 30 kV  Current: 10| me®etlector1sScingillation Counter 45 50 55
> 14.7 76
s 16.6 16
17.8 56
18.9 22
19.1 16
20 215 100
220 70
23.4 38
25 244 80
253 22
26.9 .10
% _-.27.6 22
28.0 .40
. 296 18
35
Claims

Clalms for the following Contracting States : AT, BE, CH, LI, DE, FR, GB, IT, LU, NL, SE

1. Crystalline 7-[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4-carboxylic acid (syn
40 isomer) which shows the peaks at the diffraction angles shown:in the following table in its powder X-ray
diffraction pattern, the measurement condition being as follows:
Target: Cu  Filter: Ni
Voltage: 30 kv Current: 10 mA
Detector: Scintillation Counter
45

50
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Det ect or:
6 process for preparing crystalline 7-[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacetamido}-3-vinyl-3-

Ni 30 kv Cur

5%

Filter:
Count er

Vol t age:

rent: 10 mA 50

Cu
Scintillation

cephem-4-carboxylic acid (syn isomer) which comprises dissolving 7-[2-(2-aminothiazol-4-yl)-2-hydrox-
yiminoacetamido]-3-vinyl-3-cephem-4-carboxylic acid (syn isomer) in an alcohol, continuing to stir the

30
to stand.

solution slowly under warming, then cooling the solution to room temperature and allowing the solution

A pharmaceutical composition containing the crystalline compound of any of claims 1 to 3 as active

ingredient in association with a pharmaceutically acceptable, substantially non-toxic carrier or excipient.

preventing infectious diseases.

6.
40
7.

Claims for the following Contracting State : ES

1.

A use of the compound of any of claims 1 to 3 for manufacture of medicament for treating or

A crystalline compound of any of claims 1 to 3 for use as a medicament.

A crystalline compound of any of claims 1 to 3 for use in treating or preventing infectious diseases.

A process for preparing crystalline 7-[2-(2-aminothiazol-4-yl)-2-hydroxyimonoacetamido]-3-vinyl-3-

cephem-4-carboxylic acid (syn isomer) which shows the peaks at the diffraction angles shown in the
following table in its powder X-ray diffraction pattern, the measurement condition being as follows:

Target: Cu  Filter: Ni
Voltage: 30 kv Current: 10 mA

50 Detector: Scintillation Counter
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excipient. 40 5. A process of using the conpound of any of clains 1 to 2

f or manuf a@t uA eprodessTeiti QEapaing  Ergstaliine e 2{3-(A-gmpothiprokerPR2-hvdpxyiminescetarpided-3-vinyl-3-
di seasess Pat esphemmé-parhdzyiic adiB (Haisomomwhigh ¢cvipdses dissdivinig JePr{Peaminothiazelyylhudren:
AT, BE, CH, LyiminBigstarigp]-3aiyl-3-Gephenm-A-caioxyliscid (syrisormerh In| anpsicohol, continuing to stir the

7- [ 2- (2- Ami notdhitiory sigwlylungpr) wapming; thep egadling ihe seleion iei rees) tegwerptyip|andaliowing salution

onsl ure (syntostasdner),
auf wei st bei den verschi edenen Beu- gu
Tabel | e Bndegh PERESS|IH PrePREA p'_‘ﬂ'i"l?“'ﬁ%%b
war en: Tar get (S claims; | foc7 as pgtiveigaradient
Szintillati onSameAR| RFPES 7

4. A process for preparing a pharmaceutical composition containing ¢

swi nkel n

35

die in i hrem Pul ver - Rdnt genbeugungsdi agr anm Peaks
we. sie in

PR GBI e o e °’¥ﬁ{§%m ;
T T

sadgn

rystalline 7-[2-(2-aminothiazol-4-yl)-

2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4-carboxylic acid (syn isomer) which comprises dissolving

7-[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4-carboxylic acid (syn isomer) in

an alcohol, continuing to stir the solution slowly under warming,

then cooling the solution to room

temperature and allowing the solution to stand, and mixing it as active ingredient with a pharmaceuti-

cally acceptable, substantially non-toxic carrier or excipient.

preventing infectious diseases.

Patentanspriiche
45

1. Kristalline 7-[2-(2-Aminothiazol-4-yl)-2-hydroxyiminoacetamido}-3-vi

Patentanspriiche filr folgende Vertragsstaaten : AT, BE, CH, LI, DE,

A process of using the compound of any of claims 1 to 2 for manufacture of medicament for treating or

FR, GB, IT, LU, NL, SE

nyl-3-cephem-4-carbonséiure (syn-

Isomer), die in ihrem Pulver-R8ntgenbeugungsdiagramm Peaks aufweist bei den verschiedenen Beu-
gungswinkeln, wie sie in der folgenden Tabelle angegeben sind, wobei die MeBbedingungen die

60 folgenden waren:
Target: Gu  Filter: Ni
Spannung 30 KV Strom: 10 mA

Detektor: Szintillations-Z&hler

55
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etwa 28,0 25 2. Kristalline
7-[2-(2-Aninaothiazol - 4-yl)-2-hydroxyim noacetam do] - 3-vinyl -3-cephem 4-carb
onsaure (lgyn- Isoner), die erhaltli cfbi st durch Aufl 6sen von
7-[ 2- (2- Ami not hi azol - 4- yl ) - 2- hydr ox i i{fdacet ani do] - 3- _
vi nyl - 3- dephem 4-carbonst ure (syn-T1somnmer) 1 n el nem Al Konot, wWer ter
| amrgsarres] RUhren der Lsung unter bstwdneq,7anschlieeendes AbkOnhl en der
LosUrg aw F-eAPeat-tH—tHd eR—ae OSHRG 0 erfahden zur
Herstel |l Ung der kristallinen _
7-[2-(2- 'gnot hiazol -4-yl)-2-hydr o?}\-'/‘l'arri ’h-{)hscet am do] - 3- vi nyl - 3-
cephem 4-fcar bonsfure (syn-Isonmer), das unfalt das Aufldsen der
7-[2- (2 Anmi not hi azol - 4-yl)-2-hy- etwa 21,5 .
dr oxyi m r]oacet am doJ] - 3- Vvimyr=3=tephenra=carponsaure sy tsonery—miel nem
Al kohol , |das weitere | angsame RUhrgewsleiz Jj@sung unter Erwarnen, das
anschli el Lend-e—#dald—hm;-d-er—kd&mg—aw_laaﬁm_;m 35 geLaLuL:LnﬁJgs
St ehenl,agsen der Losung. 4. Pharmazeuti usammenset zung, wel che |di e
Kri st a%sﬁi ne_ Ver bi ndunqgnach ei nem%‘faA%gp‘fUche 1 bis 3 als aktiven
Bestandtdil (Wrkstoff) in Kombination (Assoziation) mt elnem
pharmazedti sch akzeptabl en, im wesstwai2feh nicht-toxi schen Trager dder
Exzi pi entfermenttratt— K405 verwendtmg—der—verbtmdtmeg—nach—e+rem-dgr
Anspr kctle 1 bis 3 zur Herstel | ungg@jglopg Agzneinittel s zur Behandl-urjg oder
Pr avent i von lnfektionserkrankungen 6 Kristalline Verbjndung nagh ei nem
der Ansprolche 1 bis 3 f(]r die Verwendung als Arzneinittel. 45 7.
Kristal line Verbindung nach ei nem der Ansprflche 1 bis 3 fir die Verwendung
zur Behandl ung oder Pravention von |nfektionserkrankungen. PatentansprCche
f U f obsgeddKristalliae t F-E2de-dminpthiazol=ylphytroxyjtindagbtanaito):Bryinyllisqephiest-4-cartpnséior (syn-
kri stal i nefsomer). die orhiilifighnist urel Mfidsan 9722'WWWM@MVMWPGG&MW&I - 3-
cephem 4- Ca?'i%ﬁ§a@5‘P'@'4(°§SPPﬂ_sF§6 igyp-Isomer) I8 aingmj Alohgl, weiteres langsames Rilhren der L8sung
Pul ver - Rént E%ﬂb@ﬂ@'m@sﬂ'ﬁ%‘?“a?ﬁ?? kilplen dar {Esuag ayf Haunfiemperaprsundi Stehepfassen der
Beugungswi nk&'M wie sie in der fol genden Tabelle aggjjegeb_eln Si ndi\l’ vvgbei die
oo et S B USG8 P Ano LT 2 RSl "
30 kv St OlFhortd-chlbbr uEeé\ @éﬁﬁﬁgﬁ &g'fﬁﬂngs%% s-gr? & [2-2-Aminothiazol4yi) 2-hy-
droxyiminoacetamido]-3-vinyl-3-cephem-4-carbonsiiure (syn-Isomer) in einem Alkohol, das weitere

langsame Rihren der L&sung unter Erwéirmen, das anschlieBende AbkUhlen der L&sung auf Raumtem-
35 peratur und das Stehenlassen der L&sung.

4. Pharmazeutische Zusammensetzung, weliche die kristalline Verbindung nach einem der Anspriiche 1
bis 3 als aktiven Bestandteil (Wirkstoff)y in Kombination (Assoziation) mit einem pharmazeutisch
akzeptablen, im wesentlichen nicht-toxischen Tréger oder Exzipienten enthiit.

8. Verwendung der Verbindung nach einem der Ansprliche 1 bis 3 zur Herstellung eines Arzneimittels zur
Behandlung oder Privention von Infektionserkrankungen.

6. Kristalline Verbindung nach einem der Ansprliche 1 bis 3 flr die Verwendung als Arzneimittel.
45
7. Kristalline Verbindung nach einem der Ansprliche 1 bis 3 fiir die Verwendung zur Behandlung oder
Prévention von Infektionserkrankungen.

Patentanspriiche flir folgenden Vertragsstaat : ES
50
1. Verfahren zur Herstellung von kristalliner 7-[2-(2-Aminothiazol-4-yl)-2-hydroxyiminoacetamido]-3-vinyl-3-
cephem-4-carbons&ure (syn-lsomer), die in ihrem Pulver-R&ntgenbeugungsdiagramm Peaks aufweist
bei den verschiedenen Beugungswinkeln, wie sie in der folgenden Tabelle angegeben sind, wobel die
MeBbedingungen die folgenden waren:
&5 Target: Cu  Filter: Ni
Spannung 30 kV  Strom: 10 mA
Detektor: Szintillations-Z%hler
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Auf | soen der
7-[2-(2-Aninothiazol-4-y|)-2-hydroxyininoacetanido]-S-V|nyI-3-cephen}4- 25
car bonsaufe (syn-lIsoner) I n einem ATkKohol, das weltere I angsane RUhrep der
Losung untjer Erwarnmen, das anschlleBQMBQQAbkthlen der Losung auf
Raunt enpefattr—tnd das—Stehentassen—der LoSHRg——2—Yer-aht-en—ZuF
Her st el lsujg der kristallinen etwa

7-[(2- Afinothiazol-4-yl)-2- hydroxylnlnoatetanldol 3-vinyl - 3-
cephem 4- dar bonsi ure (syn | somer), das unfaft das Auflsoen der
7-12- (2- Afi not hi azol - 4-yl ) - 2-hy- 30etwa 17,8

dr oxyi m ngacet am ao] - 3- VI nyT - 3- CEPNENT 4-car ponsaur e Y- TSOMer ) 1T nem
Al kohol '® das weitere | angsane RUhreetdsrziﬁsung unt er Erwarmen, das
anschl i eogrde—AblkGhl-er—de 654 ReHH- 8 pe-3 Hd-das ehenllassen

der Losung. 3. Verfahron zur Fbrstel# gag er pharnazoutlschen
Zusannensetzung, das unfaBt das M sthy f kristallinen Verbi gdung
nach ei%?n1der AnsprUche 1 bis 2 als aktlven Bestandt0|l (Wrkstoft) 11t
ei nem phagnazeuti sch akzoptabl en, i etwas23}4i chen ni cht-toxi schen Trager
oder Exzi ' '

Zusamensét zung, d|e kristalline 7- fk not hi a-
zol -4-yl){2-hydroxyi m noacet ani do] - V|nv -cephem 4-carbonslure
(syn l's r) enthalt, das unfaet 40 das Aufl osen der

2- (2- Affi not hi azol - 4-yl ) - 2- hydr ox§¥¥® n®8c@t ani do] - 3- vi nyl - 3- cephem 4-carb
ons ure (Syn-TSOmer) 1n ernem Al KOhol, das WelTere Iangsane Ronrem ae
L6sung unter Erw rnen, das anschliefende AbkChl en der Losung auf
Raunt enper at das umfdstdias ABiSedneder F$2@Mmihothiazah4-yirg-hphyisindacstaividgkdndnyl-gteaphent-ren
al s akt rven Berbonafiude sir-lsgmar)ik sinent Alkohal, daseweitereriandeemerfittsan des bsungkunten Eavéimen,

i mwesent | i cldenanschsfipndediokliion der Lppung evf Regratemestatiryne fasdiiphenizssep deridisnghr en
zur VErmendu der Verbi ndung nach einem der Ansprdche 1 bis 2 zur

Her st el | urdy ’F?é‘ée"AF’z"l'?éﬁ“?W'lgt b A RS S

Infektlonserﬁ? 30 &P@SL Ad2-3hmi 2dy-
t r ac®ant E?Bj’r"i?'& a"“ 3“’ SY! “‘ firin iEJ? gg ﬂ@red
S o et z T rm %fcaaéavﬁ Aww%um e,

boxyl i que (|§ re syn crls in i presente Ies pi cs aux angl es de

diffracti 04! (XQQAhFLH 6zﬁr ﬂé}Q{én l’l& e*na'b hg &Méc){&” sgrﬁlﬂé'ls d&a@%ﬂﬁﬁpﬁasdﬁhs hen der
di ffracti on GRSaingY Pdiinding!Rach s Ser AnSiuchR Bistd & skt sgaameﬁw @B, miESem
Sui vant €s: 53narmazebtlst dizeptedlen, it %&eﬁﬁchen\lhlcﬁ-?d}ﬁéh@ﬁ‘ng&gdé?\éleplénﬁgnens' te du
courant: 10 mA D6tecteur: Scintillonbtre
4. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, die kristalline 7-[2-(2-Aminothia-
2ol-4-yl)-2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4-carbonsiure (syn-lsomer) enthilt, das umfasBt
W 40 das Aufldsen der 7-[2-(2-Aminothtazol-4-yl)-2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4-carbonsiure
(syn-lsomer) in einem Alkohol, das weitere langsame Rlhren der LOsung unter Erwdrmen, das
anschlieBende Abkiihlen der L&sung auf Raumtemperatur und das Stehenlassen der LGsung sowie das
Mischen derselben als aktiven Bestandteil (Wirkstoff) mit einem pharmazeutisch akzeptablen, im
wesentlichen nicht-toxischen Triger oder Exzipienten.

5. Verfahren zur Verwendung der Verbindung nach einem der Anspriiche 1 bis 2 zur Herstellung eines
Arzneimittels zur Behandlung oder Prévention von Infektionserkrankungen.

Revendications o A .
s0 Revendications pour les Etats contractants suivants : AT, BE, CH, LI, DE, FR, GB, IT, LU, NL, SE

1. Acide 7-[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacétamido]-3-vinyl-3-céphdme-4-carboxylique (isomére
syn) cristallin qui présente les pics aux angles de diffraction indiqués dans le tableau suivant dans son
diagramme de diffraction des rayons X de poudre, les conditions de mesure étant les suivantes :

5 Cible : Cu Filtre : Ni
Tension : 30 kV  Intensité du courant : 10 mA
Détecteur : Scintillométre
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7-[2-(2-am not hi azol - 4-yl)-2- hydr oxyi m noacet am do] - 3- VI nyl -23- d‘ephbrre 4 car

boxyllque (i somere syn) cristallin que |'on pout obtenir en dissol vant de

| " aci de 7- E2-(2-am nothi azol -4-yl)-2-hydroxyi m noa- _

cet am do] - 3-vi nyl - 3- cdphAme{4- car boxylg que (i somere syn) dans un al cool, en

continuant d agiter lente- fent |a sol utlon on la chauffant, puis en

refroi ¢i ssant |a sol ution &tenperature—ambianteer—en | ai ssant 30

repeser |a solution. 3. Prod6dd efvigiadparddrilon d' aci de

7-[2-(2-am not hi azol -4-yl)-4=hydraxyim noacetam dol-3-yi nyl - 3- cephe-

me- 4- car boxyl i que (isonbre qyn) dxvideH | iav, @i conprenfl | es etapes
consi stant a di ssoudre |'acilde 7-[2-

"~ (2-am mot hi azol - 4-yl) - 2- hydrjoXyT m. noacet %o] 3-Vvi nyl {3- cdphr ne- 4- car boxy!l

i que (isonbre syn) dans 35 FPE RS continuer ¢ agiter lentement la

solution en | a chauffant, puis—a—et+ei d. —a—settt+om] & tenperature

anbi ante et & |aisser reposqr | aenmimin o224 Conpositifon pharnmacoutique

contenant | e conpose cri stalil in selon 'une_guel conque des revendi ca- tions

1 a 3 &mo constituant actiff ey A ’totgﬁati:_pr]4 avec un V;hl cul e ou un

exci pi ent pharnmaceuti que- 4 tiellement non

toxi que. 5. Enploi du conpo 3 revendications 1 a

3 pour la fabrication d un nedi cemehompouddd% traitenenft ou | a prevention

de nal gpl es infectieuses. 4 6. Conpose cristallin.selton 'une quel conque

des revendications 1 a 3 desfindegyfidse Wig/dse commo rfedi canent. 7.

Co se cristallin selon |I'une quel conque des revendicdtions 1 a 3 dostine

atreutilise dans le traitefMent ou Ta prevention de nmal adi es infectiouses.

50 Revendl| cations pour | Etat contractant sulvant: ES 1. Procede de

preparaiion d' acide

7- [ 2- ( 2- a®i rhokifi 7a[2@-amirotidzolA-wiyPehy drspsyininoaestamidoddriioldB-céphbmerg-caraagigpm {somére

me- 4- car box sy grsialifni gie ffen geut ghtanir on idissalvantide I'agide 7P QO@"'qZ‘éé‘VB?d‘Sd’S?iXS!“"&?ﬁ'gI es

de di f f r act icéemidelfyinyb3cépbime-4grboxylique (serpire sitn) dans 4 #eoot g sontinyant diag Igr

di ffracti on mpetlaselytionen 2 chaufigns, Ryjsen refioidisaghiaispiption & teeréraliq prabiqnie g pn'[ajgsant

sui vantes: @eRgpaElasolfion. Fijtre : N Tension: 30 kV Intensite du courant

10 mA

acceptabl e, esse

Procédé de préparation d'acide 7-[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacétamido]-3-vinyl-3-céphe-
me-4-carboxylique (isomére syn) cristallin qui comprend les étapes consistant & dissoudre I'acide 7-[2-
(2-aminothiazol-4-yl)-2-hydroxyiminoacétamido]-3-vinyl-3-céphéme-4-carboxylique (isomére syn) dans

35 un alcool, & continuer d'agiter lentement la solution en la chauffant, puis & refroidir la solution &
température ambiante et & laisser reposer la solution.

4. Composition pharmaceutique contenant le composé cristallin selon I'une quelconque des revendica-
tions 1 2 3 comme constituant actif en association avec un véhicule ou un excipient pharmaceutique-
L ¥ ment acceptable, essentiellement non toxique.

5. Emploi du composé selon I'une quelconque des revendications 1 & 3 pour la fabrication d'un
médicament pour le traitement ou la prévention de maladies infectieuses.

4 6. Composé cristallin selon I'une quelconque des revendications 1 & 3 destiné 2 &tre utilisé comme
médicament. '

7. Composé cristallin selon I'une quelconque des revendications 1 & 3 destiné 2 &tre utilisé dans le
traitement ou la prévention de maladies infectieuses.
50
Revendications pour I'Etat contractant suivant : ES

1. Procédé de préparation d'acide 7-[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacétamidol-3-vinyl-3-céphé-
me-4-carboxylique (isom&re syn) cristallin qui présents les pics aux angles de diffraction indiqués dans
55 le tableau suivant dans son diagramme de diffraction des rayons X de poudre, les conditions de
mesure étant les suivantes :
Cible: Cu  Filtre : Ni
Tension : 30 kV  Intensité du courant : 10 mA

10
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qui conprend pedssteat :TRRMIGERSI St ant a di ssoudre |'acide * ¢

7-[2-(2-am not hi azol - 4-yl)-2-hydroxyi m noac6t a- i

m do] - 3-vi nyl - 3- c6phbme- 4- car boxyl i que (i sonbre syn) dans un alcool, a
continuer d agiter lentenment [a Soruttorpen ta ciauffamnt, puis de refroidir
| a 50l uté on a tenperature anbjante et A& 1 ddser 1a soldtion 30

repeser. 2. Proced6 de preparﬁLLnn dacide
7-[2-(2-am not hi azol - 4-yl) - 2- hydr exyiFoR0ag 8} am do] - 3- vijnyl - 3- cephb-
me- 4- car boxyl i que (i sonbre syn) cristallin qui conprend |l es etapes
consi stant a dissoudre |'acid¢ 7%F2-

(2- ami ndf hi azol - 4-yI ) - 2- hydr okyi nERSAEBRantdof 3- vi
nyl - 3- cephene- 4- car boxyl i que {+serere—SyRr—dahrs—35 4n al cool, a _
continuer d agiter lentenent |a sehwtiiron oBl} & chauffant], puis & refroidir
|l a solution a tenperature anbjante et a | aisser reposer |la solution. &
Procedd ,de preparation d'une :onpgab#kga pg rgaceut i que |conprenant |e

nmel ange du conpose cristallin]sel on une Guélconque deq revendications 1 &
2, comme constituant actif, apec—tr—vehtette—ot—46 fgn exci pi ent

phar maceut i quenent accept abl e] eseswirohl eB8n8 non toxidue. 4. Procedd de
preparation d' une conposition|pharmcouti gque contenant dge |'acide

7-[2- (2-2am not hi azol - 4- i
yIX;;-hydroxyininoacetanido]-3-viﬁ§y§ 93dpﬁ%ﬁ%-4-carboxylique (i sombre syn)
cristallin qui conprend | es dfapes TonsTstant_a drssoudrje | ' aci de

7-[ 2- (2- ami not hi azol - 4-yl) - 2- hydr 8RyLEPR0aé8:Qni do] - 3- vi|nyl - 3- 45
cephbne- 4- car boxyl i que (isonmeke syn) dans un algcool, a dontinuer d' agiter

| entenmred® | a solution en la chauffant, puis a refroidir la solution jusqu' a
la tenperature anbiante et a laisser |a solution reposer, et & |a melanger
comme const i tQYbePMPRed lep Stapapcensisiant R dipseudre 'aside dri2-@egyngthieral-4-yl)-2-hydroxyimincacéta-
phar maceut i qUEfRIRVIngSEpemecarbeylioun (iromereciy) fenssrplooe)d eprinuerstngites lenementdal 6
d'utilisati orfYiP" @8l ghautack Py dp reiRidiv fa Jolution. & tpmperature  anblanta; et 8¢ faispry la) solytion

pour |a® abri"®8%on d' un medi canent pour le traitement ou |la prevention de

mel adi es | pf G4 LG 3E SrepaBtion diacide 7-[2-(2-aminothiazol-4-yi)-2-hydroxyiminoacétamido]-3-vinyl-3-céphs-

' me-4-carboxylique (isomére syn) cristallin qui comprend les étapes consistant 3 dissoudre I'acide 7-[2-

(2-aminothiazol-4-yl)-2-hydroxyiminoacétamido}-3-vi nyl-3-céphéme-4-carboxylique (isomére syn) dans

35 un alcool, & continuer d'agiter lentement la solution en la chauffant, puis & refroidir la solution 2
température ambiante et A laisser reposer la solution.

3. Procédé de préparation d'une composition pharmaceutique comprenant lo mélange du composé
cristallin selon 'une quslconque des revendications 1 & 2, comme constituant actif, avec un véhicule ou
U/ 40 un excipient pharmaceutiquement acceptable, essentiellement non toxique.

4. Procédé de préparation d'une composition pharmaceutique contenant de I'acide 7-[2-(2-aminothiazol-4-
yl)-2-hydroxyiminoacétamido}-3-vinyl-3-céphéme-4-carboxylique (isomére syn) cristallin qui comprend
les étapes consistant 2 dissoudre I'acide 7-[2-(2-aminothiazol-4-yl)-2-hydroxyiminoacétamido]-3-vinyl-3-

45 céphéme-4-carboxylique (isomére syn) dans un alcool, & continuer d'agiter lentement la solution en la
chauffant, puis 2 refroidir la solution jusqu'a la température ambiante et 2 laisser la solution reposer, et
4 la mélanger comme constituant actif, avec un véhicule ou un excipient pharmaceutiquement
acceptable, essentiellement non toxique.

60 5. Procédé d'utilisation du composé selon I'une quelconque des revendications 1 & 2 pour la fabricatio
d'un médicament pour le fraitement ou la prévention de maladies infectieuses. :

56
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