EP 0 305,625 Bl Description .The: present
crystalline, highly pure and stabl e. f m‘of. L:he syn-isonmer of the _
cephal osporin derivative of fornmul g ré}, .0 15.as well as a process for
its production. The cephal osporin deri vatl ve of formula I is useful as an
inter.nedi ate for the production of highly active cephal osporin antibiotics
whi ch can besctigiomi st ered parenterally and show a very broad spectrum of 20
activity against pathogenic nicroorganisns, particularly in the gram
negative aredhe Piagent inveniion Providesc nRYOcsYRthlliod, hfgolyrmtl%andi stildies fours of thd synisemer of the
i sol at ed i rephélespbrprdenivelive af foriula, such as the di hydrochl oride or chloride -
hydl’ﬂCth’Ol’i de (WD 85/04659). Hitherto, the free betaine formhas only been
- .
i sol afed from conpl ex sol veng Eﬁures whi ch has resulted in a product, in
particular a solvate, wth Ie § an optimal purity and stability (WO
85/ 04659). It has now surp |-§|-ﬁgC§30b§ér(C Byhg that the syn-isonmer of 25
t he conpound of forgula | gan g Lsglated ingiree betaine form and free of
acid or 8ol vent addfict s“ in excellent r—eJ—el/arrd pur |®y ([err]97% as a .
stabl'e highly %2'§s-t-au_;1,ne product, d| r _ﬁ'éc-t—non m xtgure used to
produce it. The product has the physoéa h&r'a’ct er ?st\]\csfﬁet out in the
Exanpl e herei nafter. The present invention pég des nore particularly a
process ,or the production of the syn-isoner of conpound of- formula I in
crystalline form conprising reacting the syn-isoner of a conpound of.
formul a lla§@euaaag{oegssko}as,5,@{.,&%40 45 [err] 50 S 55 in which 2 EP 0 305
625 Bl [err] Taé Eph 108 6tin edvtive o foriuR RClskiet =8 fan Gieehéduter forrtae prbducion BRNghGRMGI N
i n addi t i oBephdlosbtria dntitiidtiog @hicta taNbed Binitisterbd\Varbhtérhllyednd shdve movest larom! $padtrum of
exanpl e 20X y@iéty,agsinst pattggeniconicrsaiggpiams, pardicuthriyvini tedhgramayegave sebst i t ut ed, and
whi o\h/ The is_(g—isomer compound of formula | has usually been isolated in the form of a salt, such as the
dihydrochloride or chloride hydrochloride (WO 85/04659). Hitherio, the free befaine form has only been
isolated from complex solvent mistures which has resuited in a product, in particular a solvate, with less
than optimal purity and stability (WO 85/04659). It has now surprisingly been found that the syn-isomer of
26 the compound of formula [ can be isolated in free betaine form, and free of acid or solvent adducts, in
excellent yield and purity 97%) as a stable highly crystalline product, direct from the reaction mixture
used 1o produce it. The product has the physical characteristics set out in the Example hereinafter.
The present invention provides more particularly a process for the production of the syn-isomer of
o compound of formula | in crystalline form, comprising reacting the syn-lsomer of a compound of formula li
30 and/or lla :
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may be fused to a benzene ring which may itself be substituted, 10 with a
conpound of forrnmula I1l, [err] in which Ris hydrogen or an am no
protecting group, or a salt thereof EP $s6k 65 hydrochl oride, m xing the 20
resulting reaction mxture with a mxture of an acetic acid [err] alkyl
ester and a [err] alkanol in aratio of 2-3:1:1 by volune at a tenperature
of fromO to 40 C, preferably [err], and recovering the precipitated
product. In this manner, the prodytt crystall'rses out in a matter of a few
mnutes to a few hours in practi FI‘S/‘ @santif Mlve yield and high purity
([err]97%vyield and purity). Aceti'® acid esteE§ [ ncI ude et hyl, propyl and
but yT atetate. The preferred al kanol is nethanol. The nature of the
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t hi azol yl , correspohdlng t hi ones as in conmpounds lla. The conmpounds
of fornula 11, Ila and Ill are kng and rray be produced in conventional
manner. 30 I n thegfol haw, n,g__Ex MRl e, whi c® |J__l ustrates the invention of
all tenperatures are in [er{] §X | e: (GRN/ \\ © 11X
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then at 0 for a fur her 2 hours. The resulting highly crystalline

preci pi t ateRarhsie:f i leRer ad)-Bfid--Avwsbediaxiiyiz)q) -ipkgajInanhedy carivdyidFrhaithidtbx e tiop .
The hi ghl yacq@amigo[BHegyFidiRluthethy)-3/spREm-4-cdrior@ate | OW Ng headl ng conpound 45
results. Qainms I. CrystallTine (bR

7R) - 7- [ §52- ( 2218g1 oh@-(2-Aminbetiidzglyl)-(Z2)-ZX +-@pHedyimethoxycarbonyl-1-methylethoxy)iminoacetic acid are
- di phenyl rsetphadey degetion yith 138y3¢fhy¢rgum§p)1ine 40800 mi of methylene dichloride, the mixture is
i m no] acetcasiecity] Q°3ard117§yg pidhertaptaenzthipzle Sisurtjslecam addedirAflex 9 Ihoure stirgng HKE , the
product offoreptinef the thipegteryllpr tha,capspandingcgapounq g is omplety fas dlatguninegyby g and 260

product i orf Bf-arne-Imvggitiepmehyicepaplqgporan rhvdpehiprideandt§1 gopf Aristhylapina e ided at
f or rrul a®i fO ‘Irhe5|§|xture is spréedéor 15 hours at 0° until the reactlon is complete (as determined by HPLC) and

he reaction mixture (yellow-brown) (ca. 1400 mi) is introduced into a mixture of 1400 mi of methanol and

3.5 litres of butylacetate at about 20°. The resuiting clear solution is stirred -at room temperature for 2 hours

and then at 0* for a further 2 hours. The resulting highly crystalline precipitate is filtered off, washed with
. cold methanol and dried in vacuo. The highly pure 297%) by weight, free-flowing heading compound
45 results.

Claims

1. Crystaline (8R, 7R)-7-[[2-(2-Amino-4-thiazolyl}-(Z}-2-(1-diphenylmsthoxycarbonyi-1-methylethoxy)-
50 iminoJacetamido}-3-(1-pyridiniummethyi)-3-cephem-4-carboxylate.

2. The product of claim 1 in a purity of at least 97%.

3. A process for the production of the product of claim 1 comprising reacting a compound of formula il or
§5 lla



EP 0 305 625 Bl . *% C L M S* signify a5-or o
het erocyclisc ring which may contain in addition to the nit m M&m’
two further hetero atons for exanpl %P‘B‘é(ﬁ?%Bﬁ'”Ogen or su* L

may be substituted, and which may be fused to a benzene ring which may -
Itsel.f be substltut_ed 10 with a conmpound of fornmula Ill, [err] in which R
is hydrogen or an ami no protectiing group, or a salt thereof e.g. t he
hydrochl ori de, m xing the 20 resul2rQg react o’ m xture with a mxture of
an acetic acid [err] al kyl ester .a_‘é‘*e) g;,az_gl"i%&bol inaratio of 2-3:1:1
by volunme at a tenperature of from“efr], prefgarabl y [err] and recovering
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starting materials and ease of production. The preferred rings are
2-pyridyl and, in par?R cular .2- ben?t\bi azol yI @ less preferably
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Crystal | i necoole®®y 0° and 175 g of mercaptobenzthiazole disulphide are added. After 2 hours stirring at 0°, the
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nd then at 0° for a further 2 hours. The resuiting highly crystalline precipitate is filtered off, washed with

cold methanol and dried in vacuo. The highly pure (297%) by weight, free-flowing heading compound
45 results.

Claims

1. Crystalline (6R, 7R)-7-[[2-(2-Amino-4-thiazolyl)-(Z)-2-(1-diphenylmethoxycarbonyl-1-methylethoxy)-
50 iminolacetamido]-3-(1-pyridiniummethyl)-3-cephem-4-carboxylate.

2. The product of claim 1 in a purity of at least 97%.

3. A process for the production of the product of claim 1 comprising reacting a compound of formula 1l or
55 Ha
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10 15 [err]- 20 S 25 in which S signify a 5-or 6- rrenbered ml uu;muﬂlj””"l
ring which may contain in addition % F%agbgr ogen atom one ‘0
hetero atons, and which nay be subsStitu nd whi ch may be fused to d _
benzene ring 35 which may itself be substituted, with conpound of
formula 111, 40 _ q [err] 45 in which
R is hydrogen or an am no protecting gup; 3or a salt thereof,
characterised by m xing the resulting SLHLS with a mxture of an
acetic acid [err]alkyl ester and a ePr aﬁb?r\'oqiﬂ 5g5r3t|o of 2-3:1:1 by
vol UQEA a tenperature of from[erfj], recovering xhe™ Rreci pi tated product.
50 4 process according togclai mg, —-i ok &h -t He %erynol i s mgt hanol .
Pat ent ansprUche 55 1. Kri sfjal l“ nes \N«’
(6R, 7R) - 7-[ (2- (2- Ani no- 4B3¥i-elzglyl ) - (Z) - 2- (1- di phenyl met hoxycar bonyl -1 - net h
yl et hoxy I mno]- acetam do]-3-(1 -pyridiniumrethyl)-3-cephem 4-car boxyl at.
2. Das'Produkt gemass Anspruch 1 in einer Reinheit von nindestens 97% 4
3. Verfahren zur Herstellung des Produktes gernnss Anspruch 1, unfassend
di e Urset zung ei ner Verbi ndung der Fornel 11 oder lla J
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signify a 5-or 6-membered heterocyclic ring-which may contain in addition to the nitrogen atom one or
two further hetero atoms, and which may be substituted, and which may be fused to a benzene ring
35 which may itself be substituted,
. with compound of formula i,
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in which R is hydrogen or aﬁ amino protecting group, or a salt thereof, characterised by mixing the

resufting reaction mixture with a mixture of an acetic acid Cz-salkyl ester and a Cy—» alkanol in a ratio

of 2-3:1:1 by volume at a temperature of from 0 to 40 ° C, recovering the precipitated product.

50 :
4. A process according to claim 3, in which the alkanol is methanol.

Patentanspriiche

s5 1. Kristallines (6R,7R)-7?[(2-(2-Amino-4~thiazolyl)-(Z)-2-(1-diphenylmethoxycarbonyl—1-methylethoxy)imino]—
acetamido}-3-(1-pyridiniummethyl)-3-cephem-4-carboxylat.

2. Das Produkt geméss Anspruch 1 in siner Reinheit von mindestens 87%.
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hyl 6t hoxy) i m no] acetam do].-3-(1-pyridini onbt hyl) - 3-c~phbne- 4--car boxyl at e
cristall |/g 2. Le produit selon la rovendication 1 ayafit une puret6 d' au
noi ns 979 <5 3. Un proc6d6 de preparation du produit selon |la
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35

flr einen 5- oder B-gliedrigen heterocyclischen Ring, der zusdtzlich zu dem Stickstoffatom ein oder
zwei weitere Heteroatome enthalten kann, und der substituiert sein kann und der mit einem gegebenen-
falls substituierten Benzolring kondensiert sein kann, stehen, mit Verbindung der Formel Ili

—
R - NH._.ﬁ R S\ ’ @
75T
4 //-—_-N\°//.-—CH NNy
0 | © \—/ .
(8{e]0) I1X
- 50 worin R flir Wasserstoff oder sine Aminoschutzgruppe steht, oder dessen Salz, dadurch gekennzeich-

net, dass man das erhaltene Reaktionsgemisch mit einem Gemisch von einem Essigsdure-Cz-4al-
kylester und einem Ci-2Alkanol in einem Verhdlinis von 2-3:1:1 nach Volumen bei einer Temperatur
von 0 bis 40* C vermischt, das ausgefallene Produkt gewinnt.

55 4. Verfahren nach Anspruch 3, worin der Alkanol Methanof ist.
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S un rapport de 2-3:1:1 ecH _I@ﬁg a une tenperature conprise

entre O et 40 C, et on r6cupbre le prodyj#¥ qui. a precipite. 55 4. Un
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signifient un hétérocycle & 5 ou 6 chainons qui, en plus de I'atome d'azote, peut contenir un ou deux .
autres hétéroatomes et qui peut &ire substitué et peut &ire condensé & un cycle benzénique qui peut -

lui-m&me &tre substitué,
avec un composé de formuie Iif

S

R - Nﬂ_i._..i’ ~ @ _.
SN
//.____n\ -~ —CH, N\ __\ ) 111
. l @ amem——
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dans laquelle R signifie I'nydrogéne ou un groupe protecteur du groupe amino, ou un sel de ce
composé, caractérisé en ce qu'on mélange le mélange réactionnel résultant avec un mélange d'un
ester alkylique en C2-Cs de l'acide acétique et d'un alcanol en Ci-C: dans un rapport de 2-3:1:1 en
volume & une température comprise entre 0 et 40° C, et on récupére le produit qui a précipité.

Un procédé selon la revendication 3, dans lequel I'alcano! est le méthanol.
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