EP 0 204 657 Bl Descr.iption This invention relates to a new process for the
production of 7-am no-3-"al koxymeghylzgsesegiien:4- carboxylic acid

derivatives of formula 1, 10 [err] 15 in which Rsignifies |ower alkyl.
Processes for the productlon of these conmpounds are known .but have certain
di sadvanPesgéptionf or exanpl e noderate yields only. Thus, for exanple,

processes involving reaction of 7-am nocephal osporinic acid [err] ACA) with
| over al kadtie dvpon reiatasrie feprwePraPesth IS difcRrodyrtian ff Srapie S-alpumaiarH3-crpleHrt f r om
for exanfirkexiepdd devalveeebfermpled. 710, Japanese patent applications 57/192 392
and 5% 163 387 and UK Patent application 20 2,110,688 but tend to give |ow
yi el ds. O her known processgs proceed over 7- substitut ed. (usually

acyl ated) 7-ACA Hgwivatives®But these processes require higher technical
effort and raw naferi 4l réqw jements [basically requirin

3-steps-7- substltutly-(-a y«L.af on) of 7-ACA, introduction of the

3- al koxy- et hyl sub tu- emt ancﬁrzeﬁmFal of the 7-substituent

(deacyl ation)] and dare ofte so acconpani ed by | ow overall vyields [see,

for "exanpl e Japanese patent applications 59/163 388 and 57/192 392 and

J. Med. Chem 14(2) 113 25 (1971)]. The present invention provides a novel
process f oilin Wit Reigamiscibweratk@f t he conpounds of formula | conprising

reacti ng 7-PhAcsssaf fof tenprbdactibi of 3fdse compounds ard Browh bt have certain disadvantages, for

0 [err] ©@DRe Jivdavkts lyields oy Tousn thr exambpler prodessed involfingrredctioh(ef 7-aminpcephalosgorifc | s as -
def i ned wiisoi7tACA) witlt theer plkaoigircthe pfesdnce orrabsanpe of gefalysticard wellknovay from foexpriel

t her eof Pelgiaprpatsnigdfr®. drotnpesnatent applicationh 84192 §92:and £9/168 31 4nd (UK |Pateriigeplisatior es s

of \hao i AVDEE b tend tosgiveloyyigidse Piherdinewn l?f?Pe‘éFﬁs BFP tpver §8  (usuglly agylatedd| e an
organi ¢ A idedativag ffutathesgcrIpesiep r’?q“l§° ('9}9*‘ ioffrf prd ray 'ﬁ?‘?’labéﬁqwffﬂ‘@“tssuch
as ni t r ofpatiqalyraquingg 3-stegg;y- B‘f‘?ﬁ)‘ fiidion (ag ’P"QFF""%S” {"P’P«?F‘ H‘ \

al kanol se’Bfa"‘*@ of the f-sypstijent (d V' '°" ggr" mfa"ﬂe gf‘:é 3 %% §m3
and i ncl ofapa"éf%%aﬁai app a}ﬁ’% ?"d dEEM R 1 The

react ion ;ege%Pwe@r b L J;%vﬁ t!a? @' @QOH anms%&gmrof%muyw or

in sli gha%]@)ﬁ oron or.on
trifluor use as suc |ntheformof viel-l - known conpl exes, for

exanpl e as descr [ bed in DOS 2, 804 896. A preferred conplex is however a
“ conpl gx of [er  githt he»sai cohol of formula.lll being enployed. The [err]
50 and the al co‘hol re |sui t|ab| y usecbl n nolar excess in.relation to the
conpound of formnul a N@r}'&( | e atf o 15-f ol d nol afy excess. The
process i s suitabl Zcarri et ou?&gz LYy 2':fm?brature of fromO to [err],
preferably fromroom terrpe@%‘?%re to 50[ er r]. The resulting corrpounds of
formulsa | may be isolated and purified using conventional techniques. The
process of withe cormppentdf prmdlaifids t 0 t he products of fornmula | in high yield
(for exanple i n yields of '

_ OH

“

40 in which R is as defined above,
in the presence of boron trifluoride (BFz) or a complex thereof in an organic solvent at a temperature of
from 0° t0 70°C.

The process of the invention is suitably effected in an organic solvent, for example an organic nitrile
such as acetonitrile or propionitrile, a nitroalkane, such as nitromethane, or a sulphone, such as sulfolan.

45 Preferred lower alkanols of formula Il have 1 to 6, more preferably 1 to 4 carbon atoms, and include
methanol, ethanol, n-propanol, isopropanol and n-butanol. The reaction is suitably carried out using the
alcohol in equimolar amounts or in slight excess in relation to the boron trifluoride. The boron trifluoride may
be used as such or in the form of well-known complexes, for example as described in DOS 2,804,896. A
preferred complex is however a complex of BFs with the alcohol of formula Il being employed. The BFs

so and the alcohol are suitably used in molar excess in relation to the compound of formula Il, for example a 2
to 15-fold molar excess. The process is suitably carried out at a temperature of from 0° to 70°, preferably
from room temperature to 50° C.

The resulting compounds of formula | may be isolated and purified using conventional techniques.
The process of the invention leads to the products of formula § in high yield (for example in yields of

56 over 60%) and brings therefore substantial economies particularly as it operates in simple manner with
relatively inexpensive chemicals. Furthermore, in contrast to certain known processes, the formation of
undesired by-products, for example 7-ACA lactone, can be largely avoided and the product of formula | can
therefore be isolated more simply since fewer by-products need to be removed.
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55 over 60% and brjngs:therefore substantial econom es particularly as it

operates in sinple-manner with relegiq(ml' zigiexpensi ve chem cal s.

Furthernore, in contrast to certain known processes, the formation of

undesi red by-products, for exanple 7-ACA | actone, can be |l argely avoi ded

and t he pr odbetcowpounds plufoandla tare kroer sfading naerials Gir ahee grotltich 6f vghlalle khonde

f ewer by- perbeiesperin anthitics: 0 be renoved. 2 EP 0 204 657 Bl The conpounds of

formula | arlée feliying exerapie. inwhicntampeiatates arb gy deprees Gantioriadet illustretesfthaviaentiahl e known

cephal osporin antibiotics. The follow ng exanple, in which tenperatures are
degr®eExampler6R, Fﬁh?sAmm- Bmethprymelby-Brepherdheabexsis acd  Exanpl e (6R

7R)L/ Ami no-é‘ hox gél -3 c hem4 carboxylic acid 24 g of boron

I’Oﬂ

trifluoride é‘fedél' der g?ef“‘é&‘ 'ért‘ésq $1°ft%f'f‘6*¥9 &5 ot of

sul fol an. rea ml ure 1C IS en :’I’ reéorc% g T'I??Pgae deﬁre wed tfo 8
9,01 Tigba “&M%@ B Vgglinnd el .tﬂz Br %\Eﬁ
then stirpg fp P a oI %ﬁto di

met hanol a,{adharv Et,,g%dga ﬂgpn In‘i’he

0l rr
pr eci pntatnasf o i i 59{@1 Tt ag 5 &
preci pitag.es 2R, mzldnaﬂg)egl%oéfm m@ﬁ eci W|th rret hanol’ and drie 8 ta| ik 3 he
headi ngs conpound, having the follow ng NVR data (which corresponds to
publ i shedckd data for this product) 1H NVR (90 MHz; [err], DCl): 5.39 (d,
1H, [err] J = 5Hz); 5.31 (d, 1H, [err], J =5 Hz). 4.46 (s, 2H, [err] 3.73
(2H, H2 uhd ARdcesloritle préductitinof § @mpbunt of fmaians 1. A process for the
production of a conpound of formula 1, 20 25 [err] in which R signifies

| oner & kyl, 30 corrprl sing reacting a conpound of formula 11,- 35 with a
conpound of formula r# 40 R—O—Is [1l in which Ris as defined above, in
the presence of boro 2’?

TT’ltI'UT"I'de r a conplex thereof in an organic
solvent at a tenperature o glq [err]. 2. A process adcording to
clalml in which Ris ma)?nyl ' \process according to claim1, in which
t he reéctlon is effectedol n an olganl 9“30 vBnt selected froma 50

nitrile, a nitroal kane or a sul ppop®R. 4. A process according to claim3, in
whi ch sul phone is sulfolan. 5. A process for the production of a 7-acylat ed

- cephal ospori n aQhiRkYghifiesiWEPLLF!I NY reacting a conpound

30 comprising reacting a compound of formula I,
H.N e e o S\'.
o ’ B
95 /7 NCcH,-0-C-CH. - IT
. o ! 2 3 .
| COOH -
W with a compound of formula lil,
40
R-OH

in which R is as defined above,

in the presence of boron trifluoride or a complex thereof in an organic solvent at a temperature of from
45 0° to 70°C.

2. A process according to claim 1, in which R is methy!.

3. A process according to claim 1, in which the reaction is effected in an organic solvent selected from a
50 nitrile, a nitroalkane or a sulphone.

4. A process according to claim 3, in which sulphone is sulfolan.

5. A process for the production of a 7-acylated cephalosporin antibiotic comprising reacting a compound
55 of formula Ii, stated in claim 1, with a compound of formula 1ll, stated in claim 1, and acylating the
resulting compound of formula |, stated in claim 1, the process further comprising effecting the reaction
between the compounds of formula 1l and il on the presence of boron trifluoride or a complex thersof

in an organic solvent at a temperature of from 0° to 70*C.



55 of formula 11, stated in claim1, with a conpound

stated In ol m 1. and’acyi at | ng- ehe sk sung-corpound of (IR LA
stated in claiml1, the process further conprising effecting*tihe rea#tion * -
bet ween t he conpounds of fornmula 11 and Il on the presence of boron

trifl uori deThercompeundp|obormblerleé knewnastartinggmpierialsstot whenproduction ofeyphiebletkpewn of

f r om [ er reprhalgsporin gibigtics.04 657 BL * C L M S* The conpounds of fornula I
are known sthafdlipyige samele; iaiic lepperaiees Al deareas Ponioraa iyatrtes terixpntion-

cephal osporl n_ antjbi OtICS The foI | owi ng exanpl e, .in which tenperatures are
i n“deg? e 2EHC A da™ "¥ecaheteaediiecd  Exanpl e (6R

7R) 7- Am no 3 cry];et}on'sg)i fuor(laé éi (\iﬁ f(l:g unézlzierC %rlrtu)s% I C h%? Iqu tozéh of0 sullﬁzt?r 99 m, of

”'f'uo“nﬁ% §rea§ fE %JP Fr‘uoes r .
sulfola I}\ n?trrrgd ?oaag mﬁﬂ % anol
10.88 g q dee%ﬁ‘d‘&ﬁ&G@ % Qdicftidh of fibth nﬁrfe T |t th as.ﬁ Mkthdd 1€

whi ch i's nhltef oSt bdd" @6l ph ééfput o ikl &%, @hshad with ﬁuar{& %h dJBﬁ‘ed' # &th:#ih@%e%ﬁg

col d net Ransdund, Ravirgiish ft;mmewmaaa\tlm cmeséen'és RYpuBIHRHAINMI R fof fhnisPldaidyam ne.
The pr eci'ginMm @SIMAL)S,0f BCI): 5.38 {di TH, 84, S orsHa); 6.3 @hey, Hl JhoezRk a6 @ 21, caom] -Oyhe
preci pi t 78 @ Hf udd @);ach2qd, BH, omasded Wi t h net hanol and dried to obtain ‘the
headi ng conpound, having the follow ng NVR data (which corresponds to

publ i she®ldiw® data for this product) [err]-NVR (90 MHz; D20, DCl): 5.39 (d,
1H, Hz, J = 5Hz); 5.31 (d, 1H[err], J =5 Hz). 4.46 (s, 2H [err]); 3.73
(2H, H2 JdndAPRyess Br e progluctignpf 2[cempqund gfifermpig L1, A process for the production
of=a conmpound of formula 1, 20 [err] 25 [err] in which R signifies |ower

al &1 ,2030 conprising reacting a conmpound of forrmula 11, [err] with a
~ conpound of fornula gl g 40 R—g—s\ III in which Ris as defined above, in

the presence of boron2trrtjuorjde a conplex thereof in an ganic

sol vent at a tenperature _f_rmm/l [err]. 2. A process actording to

claiml, in which Ris r’mﬁ/hyl cesspaccording to claiml1,.in which
the reaction is effected®in an olganl é‘ nt selected froma so
nitrile, a nitroal kane or a sul SIROR. 4. A process according to claim3, in
whi ch sul phone is sul fol an.
in which R signifies lower alkyl, .
30 comprising reacting a compound of formula 1,

HNe—oo o S\',

2 l l I o
N_ = ]
COOH

with a compound of formula Ili,
40
R-OH 1 ¥

in which R is as defined above,
in the presence of boron trifluoride or a complex thereof in an organic solvent at a temperature of from
45 0° to 70°C.

2. A process according to claim 1, in which R is methyl.

3. A process according to claim 1, in which the reaction is effected in an organic solvent selected from a
50 nitrile, a nitroalkane or a sulphone.

4. A process according to claim 3, in which sulphone is sdlfolan.

§. A process for the production of a 7-acylated cephalosporin antibiotic comprising reacting a compound
55 of formula ll, stated in claim 1, with a compound of formula lil, stated in claim 1, and acylating the
resulting compound of formula |, stated in claim 1, the process further comprising effecting the reaction
between the compounds of formula It and Il on the presence of boron trifluoride or a complex thersof

in an organic solvent at a temperature of from 0° to 70°C.
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5. A process for the prbductl on of a 7-acyl ated cephal ospor
conprising reacting a ¢onpound 5 rmul a 11, stat ed“mmm mmm"l“l
with a conpound of fornmula III, g?gtzgé%?ﬂ égl aim1, and acyl ati ng

resul ting conmpound of fornmula 1, stated in claim1l, the process further
conpri si Pgerddrispiithé1g t he reacti on between the corrpounds of formula 11 and
I1'l on the presence of boron trifluoride or a conplex thereof in an organic
sol vent &t VafdhenparHatsteiuag eherfViemindfingrdeq Formel I, EP O 204 657 B1 C L M S
Pat ent anspr Uche 1. Verfahren zur Herstel lung ei ner Verbindung der Fornel I,

5S: s~~5~ s. ~— S' 211 <_

2N=Z/ N H N —. —i | 70 0

| e ce-oRrR 10 | N | \COOH
worin R far niederes Al kyl ,;’A , rﬁéssend d| e Umsetzung ei ner Ver bi ndung
der Formel 11, 75 H N~ o) Hy= I cCO CH
-0-c®&8 .0 123 mit ei necOgRr bi ndung der Fornel |11, RO [l

25 worin R wie oben definiert ist, in Gegenwart von Bortrifluorid oder

ei nes Konpl sl | _&iner

Tenper at ur w\%@?\ ﬂ%ﬁi&% A%ﬁle%e méfgsrs%aﬂ*'es r e&u@e&n&gg&? n‘%{:') uc EﬂfeﬁV\Drl n RfU
Met hyl; steht. 30 3. Vertahren gemags Anspruch 1, worin die Ursetzung in

ei nem or gani schen Losu -{au ewi hit unter einem N tril, einem

Ni troal kan oder einem Sul fon du chg fuhrt wir. 4. Verfghren gem Ss
Anspruch 3, worin Sulfon $ 'T"an\l-{t\éﬁ 5,0_\}.&& hren zur Herstellung

ei nes 7-acylierten Cephal d®pori nanébbhotl lRuns,  unfdissend. di e Urset zung
ei\ger 20/er bi ndung der Fornmel 11, gemmss Anspruch 1, mt einer Verbindung der
Formel [111, gemass Anspruch 1, und Acylierung der entstandenen Verbi ndung
der For nel mit,eirgevnﬂ@rsiummnmﬂ lin, das Yi. Verfahren ferner die

Dur chfl Uhrung der Unsetzung zw schen den Verbi ndungen der Fornel 11 und |11
in 40 @98'9 Whrt von Bortrifluorid oder eines Konpl exes davon in einem

organ®schen L6sungsmittel bei ejner Tenperatur von 0 * bis.70' C unfasst.
worin R wie oben definiert ist, in Gegenwart von Bortrifluorid oder elnes Komplexes davon in einem

arganischen Ldsungsmittel bei einer Temperatur von 0* bis 70°C.

2. Verfahren geméss Anspruch 1, worin R flir Methyl steht.

30 .
3. Vertahren gemidss Anspruch 1, worin die Umsetzung in emem orgamschen Losungsmlttel ausgewshlt
: unter einem Nitril, einem Nitroalkan oder sinem Sulfon, durchgerhrt wird.

4. Verfahren geméss Anspruch 3, worin Sulfon Sulfol'an ist.

35 _ : . .
5. Vertahren zur Herstellung eines 7-acylierten Cephalosporinantibiotikums, umfassend die Umsetzung
einer Verbindung der Formel ll, gem&ss Anspruch 1, mit einer Verbindung der Formel ill, geméss

E Anspruch 1, und Acylierung der entstandenen Verbindung der Formel I, gemdss Anspruch 1, das
W/ Verfahren ferner die Durchflihrung der Umsetzung zwischen den Verbindungen der Formel 1i und Il in
40 Gegenwart von Bortrifluorid oder eines Komplexes davon in einem organischen L&sungsmittel bei einer

Temperatur von 0° bis 70° C umfasst.

Revendications

4 1. Un procédé de préparation d'un composé de formule |

HN .~ S..
| L I
50 //° —BHJ ™\
3 1 CH,~0-R.
' COOH
55 dans laquelle R signifie un groupe alkyle inférisur, comprenant la réaction d'un composé de formule Il
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Revendi cations 45 1, .Un*pr oced6 de preparation d'un corrpos64m|"ﬂ mm“
H2N . _,S H 2N .50 : EP 0204 d57 B84C - - ”””"I
Iaquelle R signifie un groupe al kyl e infdrieur, conprenant |a& rGactlon ds ure

conpos6 de fornule 1l VP 0 20| 657 Bl -
111212 % Lii JlI! §g§€FT CH2- O- G- CH3 avec un conpose de
fornule 11l to- S Iaque le R est tel que defini

d n

-dessus, en pr6sence d lJJK| r-re de bqre ou d"un conpl exe_de ce

conpose dans un solvant46rgan|que a GHeg -Qeﬁpﬁﬁature conprise Bhtre O et 70
15 28 Un procé6de selbn la reSORB cation 1, dans | equel R si-gnifie un

5Ube nthyle. 3 Un procede solon la revendication 1, dans |equel la :
r6act|on est_effec tu6edd ns i sol vant organique choisi parm les nitriles,
| es -ni troal D BMPIELe MG es. 20 4. Un procede selon la revendication
3, dans, | equyghyl aysul fone est le sul fol ane. 5. Un procede de preparation

d' un antlblothue de cephal osporine 7-acyl ee, conprenant | a reaction d'un

conpos6 de f@pdTabare!s est WP Gie dekif? citobsils, o ¥RAMLLR wirfdhurd de BYE Gu n GRS 6o de
formle |11 oompsGhrds!uf svinforb el LiedbridRiuds coibrish o)) -3t 7$¥E. dU cONpose

resultant de fornule 1, sp6eifi6 a la revendication 1, le 25 pr ocede
conpr enantk, egh fobsaeselon la‘.evehduehnai‘f agrs Wgtiel RUghifddht grédpPe aahﬂe | es conpos~s de
formule 11 et 111l en pr6sence de trifluorure de bore ou d' un conpl exe de

" ce conpos8. démpocdné sakdnviamdveraiicgtion i1(deds dequeh & réaetigneastdfiectedecdanion soivastivigatiqud Ot

70 C. 30 35 choisigsrmd @s biilds, les nitroalcanes et les sulfones.
\/ 20 4. Un procédé selon la revendication 3, dans lequel la sulfone est le sulfolane.

8. Un procédé de préparation d'un antibiotique de céphalosporine 7-acylée, comprenant la réaction d'un
composé de formule lI, spécifié 4 la revendication 1, avec un composé de formule U, spécifié a la
revendication 1, et I'acylation du composé résultant de formule I, spécifié 2 la.revendication 1, le

25 procédé comprenant en outre le fait d'effectuer la réaction entre les composés de formuie Il et Il en:
" présence de trifluorure de bore ou d'un complexe de ce composé dans un solvant organique & une
température comprise entre 0° et 70° C.
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