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25 by a range of gram-negative mlcroorgamsms the ester to reach the site of absorption with-
LR Additionally the compound is stable in the out undergoing significant degradation, e.g. in
body owing to its resistance to the action of the stomach, while on the other hand the ester 70
mammalian esterases; and .gives high serum  miust be suﬂic;ently susceptible to esterase
. levels following parenteral admiinistration’ (eg hydrolysns 80 'that the antibiotically  active
~ 30 in the form of the sodium salf) to human and parént acid is liberated within a short time
% . animal’ sub;ects, whlle exlnbitmg low serunr of the ester being absorbed. )
binding,” The selection of a particular esterifying 75
-Cefuroxime and its salts, for example alkal: group to enhance the effect upon oral adminis-
' metal salts such as the sodium salt, are prin- tration of a B-lactam antibiotic will also be
535 cipally of value as injectable antibiotics since influenced by the specific B-lactam. compound
" they are poorly absorbed from the gastro-  chosen. Thus, for example, esterifying groups
intestinal tract and are therefore present in . which have been found effective in improving - 80
sera and urine only in low concentrations the activity of orally administered penicillin
after oral administration. We have accord- antibiotics do not necessarily convey similar
40 ingly conducted extensive studies into the advantages to antibiotics of the cephalosporin
. possible - activity ‘upon oral administration of series. An eéxample which may be cited here -
various dérivatives of cefuroxime, since the is the case of pivaloyloxymethyl esters. Thus, 85

development of derivatives which are absorbed

the pivaloyloxymethyl ester of, for example,
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The esters (I) possess reasonable stablhty
as evidenced by the fact that they. exhibit
low_antibacterial activity in vifro compared
to’ cefuroxime (this indicates that a high pro-
portion of ester remains unchanged throughout

the in vitro tests and so confirms the stability .

of the esters). The esters are, on the other
hand, extremely susceptible to esterase hydro-
lysis leading to formation of cefuroxime, . as
evidenced by i vitro tests employing esterases
derived from rat liver, human liver and human
serum..

In wive testmg in. rats confirms that oral
administration. of the esters (I) leads .to
significantly greater absorpuon of cefuroxime,
as evidenced by higher serum levels and in-
creased urinary recovery, than does oral
administration of 'cefuroxime itself.

Of the compounds of - formula (I). the
followmg have been shown.to provide par-
ticularly good absorption of cefuroxlme _—

1 - acetoxyethyl (6R,7R) - 3 - carbamoyl-
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(where R%, R2.and the asterisk have the above-
defined meanings and X is halogen such as
chlonne, .bromine or mdme) The reaction
is convemently effected in.solution in an inert
organic _solvent. (e.g. an N, N-disubstituted
amide such as N,N-dxmethylformamxde or
N,N-dlmethylacetamxde a ketone such as
acetone, a sulphogide such as dimethylsulpho-
oxide, a nitrile such as acetonitrile, or hexa-
methylphosphouc triamide) at a temperature
in the range —50° to .+150°C, e.g. —10°
to “+50°C, - conveniently between 0°C and
room temperature. When a cefuroxime salt,
for ‘example, the potassium salt, is employed
as starting material and the reaction is effected

in a.nitrile solvent, a crown ‘ether such as 18-

crown-6 may, if desired, be employed When

cefuroxiine is employed as starting material
it may be advantageous to effect the reaction
in the presence of a base, e.g. & weak inorganic.
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car banoyl - may “contain_conven-
tmnal excipients such as binding agents, fillers,
lubricatits, dlsmtegrants and wetting agents.
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Acylation with an acld ide may be
effected in the presence of. an acid binding

105

agent (eg a_tertiary amine such as. tnethyl-
amine. or’ dlmethylamlme, an inorganic  base

Tablets may be coated in conventional manner.
The active compounds may further be formu-

" 45 such as caléium carbonate or sodium bicar- - lated in rectal’ compositions such as supposi-
bonate, or-an oxirane, preferably a 2-(Cs_,)- . tories or retention. enemas. 110
alkylene oxide such as ethylene oxide or “The composmons may contain from 0. 1%
propylene oxide) whxch serves to bind hydro- upwards, e.g. 0.1—99%,, conveniently from

. gen halide liberated in the acylation reaction. 10—60%, of the active ingredient (I), de-

50 The free acid may itself be used as the pendirg on the method of administration.
acylating agent Such acylations are desirably ~Compositions in dosage unit form conveniently 115
conducted in.the presence of, for example, 8 contain 50—500. mg of the active ingredient
carbodiimide ‘such as N,N’ - dicyclohexyl- (calculated as cefuroxime). Doses employed

. carbodiimide; a carbonyl compound such as for adult human treatment will typically be
55 carbonyldiimidazole; or an isoxazolinium salt in the range 500—S5000 mg per day, e.g.

as N -ethyl -5 - phenyhsoxazohmum 3'-

1500 mg per day, (calculated as cefutoxune),
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3 base such as sodi um carbonate or potassium sul phonate or n - [err] -
butyl -_5 - - it | '
azol i ni um perchlorate. The condensation to the cefuroxine-containing
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2! 11576633 L)
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e20° e reaction mixtire was worked
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e mixture was stored at ca 4° for
2 days ‘The product was_ distilled to give the
title “ester. (1.87. g) as a liquid b.p. 63 to
65°/14 mm which was- characterised by its

pme (CDC!“) and mfrared (CHBr,,) spectra _ saturated sodium bicarbonate solution,” dned '

i Preparatlon 3.
(R, S) 1-Bromoethyl 3-methy]butyrate

""Acetaldehyde (2.3 ml, 138 g, 41 mmole)
was added dropwise thh stitring to_3-methyl-
butvryl ‘bromide (5.33 g, 32 mmole) at 0°C.
The mixtire was allowed to warm up to room
temperature (ca. 20°C) ‘over half an hour. -

The title ester was isolated in two fractions
(2.99 o and 1.64 g) by dlstll!anon, b.p’s 60
to 70°/25 mm and 70 to'75 °/25 mm respec-
tively, -

Both fractions were charactensed by ‘their

nmr {CDCI;) -spectra. ‘The, second fracnon .

was ‘the purer by nmr.

up ‘by pouring it into excess 2N hydrochloric
acid, followed by extraction with ethyl'acetate
(3 tunes) The combined ' organic “extracts
were washed with 2N hydrochloric acid and

(magnesmm sulphate) and evaporated in
vacuo to yxeld a foam which was dissolved
n thghy} aoetate ‘and preclpxtated from dlethyl
e

The - resultmg prec1p1tate was *filtered - off .
and dried. to give the title oompound (780 .

mg).

“The mother liquors were evaporated 108
foam which was dissolved i in ethyl acetate and
precipitated from di-isopropyl ether to give
a further crop of the 'title compound (1.21
g). This sample was dried ‘in vacuo for 2
days ‘at 22° in order to remove dl-xsopropyl
ether. The physical' constants of “the second
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crop of the title compound are:—mp (M,*)



The conpounds of forrmula (1) may con- isolated by recrystallisation from
the isoneric veniently be prepared by acylating a com m xture. pound of
formula_(111) with an acylating The esters of formila | may be

fornmul ated 35 agent conprising, an acid halide, particularly as
conpositions for oral.-adninistration in an acid chloride or brom de of the
said acid. conventional manner, :w t the: ald of any 100 Such acyl ation may
be effected\at tenpera- necessary pharnaceutlcal carriers or excipients.
tures of from -50 to + 50[err], preferab¥ﬁu The conpositions are

conveni ently pedpared =20 tq +30[err] 168yl ation may ‘he as tablet§

capsul €s or sachef?; ramv&nwmeamv,yMO)eﬁj,,ectle,dsu)n [a?qmws, @8.8;Na) - AOLAYUSE0

media. . in unitgle 579r,g;; nl%h%e?ﬁ, A1 Na D10 {53815 requines
‘acid halide nay be ﬁ? an (% C@fﬁ .ﬁB ;}%9 Sl tikkrs 105
effected in the pbesﬁﬂhyéﬂg?f“ g,u Tabil 1| I Sl rtﬂegrants and
e such as tri et hyl - Tabl ets may

wetting agents.s ageHLN(®, §. (580.9)6k4

ents

%W

be coated in convédt Norl&P; Sni6a%l. 'l‘herunﬂmedrandil net hyl ani |Bxemple @) nor gani.c 65 _

base  The active™CoiRfaTshowayn Tale haereipber or(ﬁumd4§) -sbchls"%ﬂm Hyli (R
carbonate or sodi um bi car - in rectal conpg, §n§m§ %§§y‘;§ Mﬁ'
bonate, or an oxiyRnad $refeL ﬂion?lo r{eR, - * 1 Olighi c%,do?&gnf; 0&6&]9%
110 al kyl ene oMl de sTRIh-a3 -ctdmpamoylexymethylie- O = Dkt Bsdnll iSO nsl Imyleryl-
contain fromO.1% pr{ é’ne(ﬁa'ic )whrwhsg}ves PH’“B‘

e.g. 0.1409% conve gen Bal4 & i ber fygﬂ‘h?'r}nm

reaction. 1060% ofhe odiet mmmwﬁmma{;ou (1), 2 e.-m5®carbo ree aécegh may

itself be usedifstot thet ibedjum Fxouvle e 14bemivod Of - achmoﬂhyst-ﬁatmﬂhylbuamﬂ eLIBngs

agent Such acyl at ftbh W@”ﬁe@ﬁr

conveniently 115
50-500 ng of the
di cycl ohexyl -

car bonyl di i m dazoPgy

T

QC)T- |rﬂéﬁnoivﬂﬂﬁ<ﬁ

-rzpffzhé
9dieinlTi
2 cél-cabaxylew (A8 a:eBunmole)rﬂn
car bonyl corrpoundd@ﬁbﬂ formamide) (25 gaf) pt ca 22 n3q r

e Qxac@og m& aa&' bt Mip 4 € wol-

NDO sabo

i & éh% mmgley
tho@!ﬂﬁ ack

%He

ed, ] lu-
h‘}?éz%‘ﬁ'gﬁ s (W &'Wvg

-
@ odr ixmdleb nihdH,N-a 80

E‘y %‘at 8 25° fogs
_per

day, e.g. as N - FamolP 1 @Yit18 SH SR #BicK nlstﬂlibd dm& ﬂﬂfu o
(cal cul ated as2% emrdoaolvnda ethlrlzmtate afl precipitated  g) was Prwpltated from dl-lspropyl ethef 85
1,571, 683 al t hougffo Hiethpedies ‘"?teﬁ}) e dé@uleﬁcamg
alia, the frequene&vﬁg" @@gﬂaﬁ’ E&;sts:dn-xso- mixthrEobthe | Sy 1
acetate. The fol | gdgyh 1th filfertli Qnd NED) r(\Reand S) Ta c aelryloxyethyl .
(ca[err]) acet$o \bqsh;mvzié 1-Isopll©pyﬂ |eth=r and| dried era(LSr@s7Rér-e3| -rea <ry}° 90
nelting m, 20 g‘) m[agﬂ%ﬁg %?ahyde% D1 fir due etzer ned
by the capl I ary '{"i | ¢ tact gﬁ’bomlgg L ézxf

are uncorrected.

brown sol uti on35 p@rTahieddm}mfand y is the inseg}f
distilled in vacuo to give gwo frac-
tion

(regi stered
60 to 700/ 27 mm
at (m) bp Zg

45

Koo BT o onk® Wy e

-hra

p.

2.
to (8@4 f? rJYJ)?? m 0&?‘)
" A solution of potassmm (6R, 7R) - 3
carbamoyloxymethyl ~7-Z) - 2 - (for-
2 - yl) - 2 - methoxyiminoacetamido]ceph-
3 - em - 4 - carboxylate (1.025 g, 2.22 mmole)
in' N,N-dimethylformadie (12- ml) was

- treated with .1-bromobutyrate (649 mg, 3.33

50

~mmole) in N,N-dimethylformamide (2 ml)

for 30 minutes at room temperature.

. The reaction mixture was then worked up
as described in Example 1 and after drying
(over magnesium sulphate). and evaporation,

. a pale yellow foam (964 mg) -was_. obtained.

35

The foam was triturated "with . cyclohexane

(80 ml)_‘and the resultant solid was filtered
off and washed with cyclohexane (2 X 20
ml) and ‘dried iz vacuo to give the title com-
pound (711 mg) as an off-white solid; mp
(M;,*) 84°5 [e]n + 36° (¢ 1.13, DMSO)

Miax’ (EtOH)-276.5 nm (E____lén 350, e

ture Wenﬁ,r
§i us. THer‘solEenampd evaporitéticin vacuo(dnl bp

£ St ?f’f;‘ By ea g, o

dl§ £y ohy12 (HRIR
?10 5'3117-8cag)l1110)’101‘5'111?1&D pot [@E5+ @m %QMe

t46s) GL/m). i fickloes-

o ST

or 40

mp (My;,?) 167.5°; [alp +
DMSO); ([Found; C, 47:1; H,’
10.05; S, 5.8; CyuH,N, OnS (568.5) re-
quires C, 486 H 4.95; N, 9.85; S, 5.65%.).

$2° (c 0.5,

(¢) (R and S) -1 Isovaleryloxyethyl :

6 R, 7R) - 3 - carbaomyloxymethyl - 7-
[(Z) 2- (fur 2 - yl) - 2 - methoxy-
iminoacetamido]ceph - 3 - em - 4 - carb-
oxylate.

Potassium iodide (1.95 g, 11.7 mmole)
and acetyl chloride (460 mg, 5.9 mmole)
‘were added successwely to a solution of (R
and $) -1 - 1sovaleryloxyethyl ( IS,6R,7R)-
3- carbaleoxymethyl -7

3 - em - 4 - carboxylate 1-oxide (1.67 g, 2

mmole) in N,N-dimethylformamide (50 ml)
The solution was stirred at ca 22° for 35

‘minutes and then added dropwise to an

aqueous solution of sodium metabisulphite. -

The precipitate’ was filtered off and washed

47; N,

= [(Z).2 = (fur-
2.9ty 20 methoxylmmoacetamldo]ceph-_

et to A{\Béliﬁoup)fttﬁe m&toerm&s @'i'dsll' e
[err] where X is Islms Theinfrired wnd i\ daty dréishov ovleged in

70

9%

105

110

s

120



*120 in vacuo and finely ground. The N,N- Fracion (ii) contained the title
ester which dinethylfornman de enpl oyed was dried and was characterl sed by
its n

spectra. 15

HPLC stands for

Det ecti on was achi eved by

err]

"“high.pressure liquid chr omat ogr aphy" .

Prparation 5

txaviolet light at 276 nin.- Relative peak . (R 'S) 1-Bronopropyl
The prepar at i '\Q# was

[erlrshggg the desired conpound occugs ti'o’n 4

X

efjate areas were neasured at this wave |length
ggous to Prepara- (The

wer d Heddim pos ve 4 F hmﬂ’yl ‘%ﬂ%c”gra figures for
.the pr lg ‘c':; d oF g‘]e5593’$to7g|ven|n
abl e [aﬁcet omgochp er gqdi cate that the
T nﬁlﬁ% i A7Cim
iorlrpgaumlI@Harzes nm I?f.;o}%cy_lq d rw, §§2; 2?086 o ta| nedlem’ aargprg)S(l rrEtelé
S o ‘”eé 81, 51905, N 163 st e 15} 2 9 as a an
i so ?ﬂs (ssz ) seites G, 49 1@7 |
char acierN,s [er r spec .qu,mr and mfrmd ta are sh repar ation 1.
| Thr infroed hhd pmordmrmt ghown 0 Taple 1 hereinafter. anpl e Acet al dehyde

oF

rFable) B deginafen 5 rmople) (R and S) - 1 Acetoxyet hyJ (6R 7R o - 3- was
added dropwi se Wy le%tlrrlngto pr.gQp t’){(%’); hii [ (2)
( _
bk i vV BT
am do] ce T - 'Yl) in;‘?‘ 3<yl at eethO 4 er-amtmla(eca 20[ e,(rﬁ;]) over 1
hout3 o) Dnat SHBY ¢ “
di st| I 7t.lq g([6R7R e (fut t e yﬂ:)st er (f.?eﬂ,l 7% ”% ed(ﬁ;' c“%%%‘g"@ i on of [err]
3- g) msthoayiini 1§°]peph413 X ter shar Banay l.oxynet hyl -7
[(z Cazbo’wla g!f‘”e. mole) yag aecer rrcgwyliwath@zmb uEéTsH]-dam;hYl- 2 - yl) - 2 -
3/ ﬁ(bﬁ romo! A Hori b ?](7539 Wi stx;rmg at 23°. 80 3. em
- - ernbpxeyihmmﬂm ripdtioP 6f ﬁroﬂxiL il M@r“@%‘,’@ﬁ i mani de (25 m)
._-and thssﬂhmnx% refo theﬂtre&# a G Bﬂlﬁti__bﬁ_,r_ 1- rmﬁoh&ﬁylnhdautee@nl gﬁsrormet hyl
acetz nu seta m %r ’- '_ : on mN,N dﬂml'oij '
n a dfdds | peUS
was ad tot éeat;ahevelbwlaghd ul-Ecl(iangmag- &%ﬁ od“dt}ﬂ N_r,,rdgdag to

i obdoriri actdu(7l§ mlasgmhg mrtedenf gam. 40 ni nut es

n- but y‘?‘%‘ﬂ"eér@n#dééml( »f @tj}ylgacetatp

13. 018 Sad 1 sepabifidaClana t ‘s gt 4| on %"@G.r?.m The reation
mxgﬂreaswa e lﬁ% i e} é‘kr]&’f or 2 days.
" lbfcarbdih@ excesss 2N

The prmduet(lzﬂaml)datﬂtbriné €60 m),gm 'mi'ml) uﬁu

h dr ocWFrb esmn% F@’Eﬁ e,%:“%m &3 ): schwiom (7 fe fol | owed
t 't"F - ’”‘l‘ﬁ’é’ # Bropn glp ngsc- extracts
105 ihg rssl 3 ' b 563’ t"%gw@;gwasshed with 2N
- hydr oc slmdlwdthamrecﬂl-asndnp!hwth le ndﬂ) Qafvé arpali 3[eﬂtfwl’ folié pAIch was filsat ur at ed

(with m‘plphatedl)er 4#—-evapor at ed

E::jaygs a palevmm %;’;ﬁg; dégssol ved

m.p. 68 to 71° (decomp ); [a]lp® + 46° (c
1.00, DMSO), (EtOH) 2765 om (s
18 154)

The nmr and mfrared data are shown in
Table 1 heremafter .

Example 8

sodi umnmaear'ecﬂat'ge 93“?623‘1 rZF ds q in

| | Preﬂ@r@‘@@‘“@’?mnmsm, Ames (BLO f%nl

nm 17 333, ¢ 17,930); [Found; C, 50.1;

H, 55 N, 9.4; S, 5.1; C,,H,,N,0,,S (538.5)
requires C, 4905 H 485; N, 104; S,
5.95%. The nmr and mfrared data are
shown in Table 1 hereinafter.
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Example 6.
(R and S) - 1 - Acetoxypropyl (6R,7R)-
"3 carbamoyloxymethyl -7-[(Z) -
(fur - 2 - y1) - methoxyxmmoacet-

amido]ceph - 3 - em 4 - carboxylate. -

A solution of potassium (GR,7R) = 3-
carbamoyloxymethyl - 7 - [(Z) - 2 - (fur-
2-yh-2. methoxylmmoacetamndo]ceph-
3 . em - 4 - carboxylate (3.7 g, 8 mmole)
in N,N-dimethylformamide (50 ml) was
stirred - at ca 22° for .45 minutes with 1-
bromopropyl acetate (1.45 g, 8 mmole). The

workup was similar. to that described in
Example 5 except that the crude product

_was _purified by precipitation from. ethyl

15 (Aoetoxyethyl (6R,7R) - 3 'carbamoyl- '

.. oxymethyl - 7 - [(Z) - 2 - (fur- 2 - yl)-

- 2 - methoxyiminoacetamido]ceph - 3-

~ em - 4 - carboxylate (Isomer A).

A solution of (R and S) - 1 - Acétoxy-
ethyl (6R, 7R) - 3 - carbamoyloxymethyl-
7 - [(Z) -2 -(fur - 2 - yl )='2) - (methoxy-
iminoacetamido]¢eph- -3 - em - - carboxylate
(ca. 1:1; ca. 1 'g) in methamol (3 ml) was
cooled to 0° and left overmght to ‘give a
-crystalline deposit of Isomer A
which was shown by nmr’ spectro§copy
(DMSO0-d,) to contain essentially one isomer.

The mother liquors were evaporated to dry-
ness in vacuo and the residue was dissolved

110

115

(300" mg)-

120



(R'S) 1-Bronoethyl 3-nethyl butyrate. in ethyl acetate and precipitated
fromdiethyl 110 Acetal dehyde (2.3 m, 1.8 g, 41 nmole) ether 50 was

added : Lo i | , P

filtered -off butvryl bromde (5.33:g, 32 nmole) at [err] and dried

to give-the title conpourid (780 The m xture was allowed to warmup to room
nmg). tenperature (ca. 20[err]) -over half an hour The not her |iquors were/|@
evaporatedto a 115 The title ester was isolated in tw fractions foam ;

whi ch was di ssPI ved in et hyI acet ate and 55716842 99 g. and 1.64 g) by ”
distillation, ILd IIUIH—LTI-IbU er ¢

70[err]/25 nma @&_‘_ m% CIsond Ell?rstohﬂ cr%nﬁgo? \éﬁw Iﬁ?'t g
conpound (1.21t prec1p1tate consnsted of a ca. 65:35 The filtrate was re@xkerataih lasd Slawlpl e

was dried in vac:ummfeouf diastBedidomérs Bcand o sespoey esdid@pchélthemﬂsleer solid wiscliliered @iy s
at 22 in order t#eWenove di-isopropyl 120 nmanjsé’f‘ ]o(fFéjﬁté Iwmeréﬂy §;E‘§31,
-€l4s5

fraction, ether. The physigalmyc@nstants of S (im rspe

by nnr. ~ Separation of the dxa&moﬁémt&]eltlmL)emﬁOHpmn are: - err
1,571,683 - acetoxyethyl (6&3)72@ {webamPyl—r 84}‘@&;}“11 rcllqv?EB?rom[]bS e fr |
18, 850); [ Foupd C" d A "E %’g 20) ;.
1o 520 £ e beaelninp 1 S G TR (T i feado)

S,5.95%% m cf oanal ViSondér lmf ore drying in vacuan bmchracnonTshem) iig) & Feadtican d
nnt data are shoer whm@ of46! @nd -4 4A°N> -10 5omgnsised ofganapproxiipdsdly 70130 mixture

herer nafter. “'[Y{ " dﬁ#‘“}m Byto & aS*“"KFbYl‘B“rSiDA@o’ _
6.3% . The i n 10 . 3 i pl &b -1 (Isomer A) and FractiGd 4N1%E

spectra are shovm:ylhﬂa El'oa.blla Isdneg’,esslaﬁﬁxﬂé) m ( Risanet B) havle the followmg physical

| soval eryl oxyet hgattha@ﬂR(H? ) at 34 mpeftlw

(27" Tt & b rrgy::htﬁ e T T

(6R, é & ;
car banoyl oxynet hFihmtton?gave 2 solid (1.7 ﬂx m ﬁn ﬁ%n%?" - (B % et 8 &1 &b P)-' 600
(2) - 2 - (fur -crzstalhsgzior) from methanob(3f 6@5RH7F€)4, -Nelfl

car banoyl - | YrPEfS]’iﬁ’@ﬁhA (1g8-g) °“°‘h 65 yi,%‘im mdl::;a(l )
- 2 - (fur - %Y bedng - cro crystals (1]l mg. Frac- an lsomer P“mY °f ca )/

met hoxyi ni noacet amz;0.}a€e igebes. PI' ERAAAL BO RS, a,{)a RPIOUM) . 65

- em - 4 car boxyThis was swvn ltmntrh@tMQLmetobmd |m9°E>{armI-re11° (4102 O™Ms0) w\m 1 -

Br onpet hyl fgleomes Bot h i onat e 16/15
nmol e) was :?o 13, dhed 1D 5 mer 1% '(ﬁ }gﬂ gm F%ag{mé@gvﬁ %700)’ '

pot assi um . (6R 7 taken- u}3m eﬂﬂl’bcetatet br@n :raradas{f"mum HBWR)I, 4,5;3N; 16355 IS 159y |‘
anoyl oxynet hy| - Wherdupgn) the s_blunm( falidified, 20 ethybx \rd 1 C 105 3. o(eZ)Elt((})“A 3, 553-9& o
2 -yl) - 2- g9 ‘°F tﬁb@ emeﬁég"c‘cugettgﬁl‘g h % dé % ity of ]a

et hoyi i ni noacetgem, QA G&h omo of sétil\did Aot - car oxy‘f a? ( pﬁ"& &3
mole) in NN cotveaud/ toaxkae filtéredoff) (Friktidn Brmo0 €) 'm bk and3 Ghfidie@Riata ydor fuer AN de
(25 m) at ca 2 2mg )y Fragpgon 3dﬁa$r§l°h!ybfommmt¢e ('@@“Pda’e showrcin Dablect hireifadyer. '
m nut es. 35 mnutes. The reaction m xture
was then The reactlon mxture was vvorked "up as worked up in a simlar
manner to that de-



described in Exanrble 1 to yield an oil

product (2.15 25 was dissolved in ethvl

precipitated from di-ispropyl

et her.

whi ch

85 fromdiethyl

(250 adu)

scribed in Exanple 1 and the
acetate and precipitated
et her

g) was'
The

filtrate was
whi ch was di ssol ved

tate and added dropw se to di-iso-

in

The nnr spectrum (DVSO d6)

i ndi cated evapor at ed to an oil

that the product was approxiimately a 1:1 ethyl

m xture of the two title conpounds.

yl ether. The precipitate was filtered and- (b) (R and S) -\ -
%eryl oxyet hyl 30 vvashed i ,.._6g§'-isopropyl et her and drle% to
S,6R IR = 3 o ; add GOH 1.46 g,
2.8 mmol e), [( ) "2 s P2t *.;_\rrj‘:."'{.vﬁez, -[err]
+ 66 (c.1.2, DI\/BO) . w | O%yi m noace alﬁdo] ceph { 8 -.@m- 4- [err].
(EtOH)-276.5 nm ({ [ekr 1%3362 .3 _A carboxyEate® 1 - |oxide. A
sol ution of the mixtjureg sterks pro- D nf i &fSand nnt data
are shown - duced in Exé@le 46BN 2.0 g - b- LB iln Table 1
herei nafter .« pet-hane (S‘Dwnﬂo was tfﬁeia‘tie&jﬁwith m chl or o-
. perbenzoic acid (1.4 g, 5.-7_mml'é for 49 Exaipre 3.~ ~*~ 8 -
“mnutes at - -ca 220. (JRand S)[- I - Buatyr. R /R) - The sol vent
~was evaporated in vdgcuo and B - carbanoy}oxynet hyl -§(2) -[2- the
residue was trituratled wi-th fiet hyl ethe - o) - - '
met hoxyi mi.noacet - - tjo givexthesti{d e cor as solid, 40
am do] ceph - 3 - em}|-4. - carpogy-gte. ) 164 . Rlerr] |+ 52 (c
0.5, A solution of [potassi um;.—..(6§,7 '.:oun [@rr] H 4.7, N,
car banmoyl oxynethyl -| 7 - [(2Z) - 2%"&or{ 8,oﬁetpr—-} (568. 5) re-
2. - y|) - 2 - et hoxiviekd-no 'rrLrinl coenhd - Auj rpc (‘ 48 B-I H_.4195; N,
9.85=> S, 5.65%. 109 3 4 em¢ J:.grboxhage (1 025 '-g,,, 2.22 mmjle) (c) (R
and ® - 1 - Isoval gryl dxyet hyI.,’ gﬁn" A methylfofrgdie (12{m) was
6 R /R .- 3 - car baony-l-ioxvrretm;% t eat ed with §- bromabutyrjate (649
ng, &3.33 (2 - |12 - [(fur} -, ay 2 § Sret hoxy e) ) -'_'
N N-dinethyl f@nmanide (4 m| 325 im 1o@§@m do] £eR = 3 -_em- 4:
carb-g for 30 rs nut eg at {roon tenperature oxyl at e:
110 react igm m Xt ur ¢ was| t hen_wor kedjup ... Potas >| Lm |od| d¢ (1.95 - g,
11.7 ol e) 750 &  descrli bed| m:Ez;arrpI el gni-f'?after-- r§ BNy - and acetyl
chl of de, 4 Ty, 5.19 myol e) (8Ver” regnefi hP’Sul phat £)“and evapgration,
wer e @dded gulccessi Vel y —Soturtom o TR o pal e YET oW Toam 4964 ny). was
obt aitheds=""'amy, S) i sQpl %@hoxyet hyl I4@S, 6R, 7TR) <&@ foam| was -
' trltu?‘ated JBith eycl oﬁ'exane 3¥-¥ €ar bano | oyyret hyl - _7""[3%2) 2 4 (fur- 115
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an of:} whit & sol i d; Thegsol ution pas;stirred ptgga 22 foﬁ 35 [err] +
84 [earr] 36 (c 1. 13, DIVEtO)." ns@it es ‘and|t @B added jre_ogavm se tojan 120
_ ,aquecms sol uti on of |sodijm. tahisulphite [err]l (FITOH)-276 5 {nm ;(E
[errf: 350, e The dreci plta;te was f||te e(;,l,off and Na.shed
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£
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1,571,683 with water and dried in vacuo over phos-

di -i sopropyl

2.1

acetate sol ution using

nTrnIp\ as_a cnlld

(920 mg), np [err] 8l[err];

DVSO); [err]
360, 19890);
4.95; N, 1Q.
requires C 49.9;
10.1; S, 5. 8% —

H

0.87 DVBO) ;
349,
5. S, 6.0;

[ Found;

1%

C, 48.15; H 4.8;
N, 10.45; S, 5.9;
qur res C, 48. 1 H.

.. ‘I'h

[err] (

[err] +

5

524.5) re-

24

mp [er

(c 0.9,

ether to phorus pentoxide to give the title conmpound give on
drying in vacuo the title conpound (1.19 g
[err] + 69[err] (c 920;
;[err] [err] 277
18, 305) ;

r]

(EtOH) 276 nm(E 1 %
[ Found C, 48.1

: , H
[err] (552. 5)
9

4 Bigh 10.7. S 6.1%] 5.1, N,

The |nfrar ed™and
herei nafter. Exa
and S)
3-
[(2) - 2-

met hoxyi m noacet -
3 - em- 4 - car
Pot assium (6R, 7R)
car banoyl oxy- neth
2 - (fur - 2 -yl)

2

met hoxyi m noacet an]

was added to carb
1- br onobut yl
80 4 nmol e)
carbonite’
within 10 m nutes
10 solwution. 1-Br
separating out and
‘mnutes the react
commenced 85 up
and after 18 m nut
reaction 'm xtureg
acetate (120
Thi s di ssol ved o@
separated and (7
sat urat ed aqueous, s

in pur
dis- (1

aci d bonate . (120

sodi um bi carbong ¢
m), and was dri¢gd
and evaporated in

di -i sopropyl ether
gave a pale solid

60[err]: 3 X 15

a pale yellow soli
(1.261 tered, was
59 to 68; [err] 6
54.5 (c 1.0
g), 100

- Acet oxyhe
- car banoyl oK
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(previously milled using a fluid energy mill).
The chloroform was allowed to evaporate and
the resultant solid powdered. It was then
blended intimately with the sodium carboxy-

“@ﬁ%yiﬁf@r carody ""‘m‘t“’f‘ sl

%Mﬂe(mdd eeph

carbamoyloxymethyl -7 - [&)2-

maxlhy 2 = 0Xy tgycet_amgo]_c
i - carl ﬁ

(furq 080

T ur
em -
6 1- Butyrylogf 1(6R27R') - carb-
amoyloxymethyl - 7 - [(Z) - 2 - (fur - 2-

y1) - 2 - methoxymnnoaoetamtdo]ceph 3-

em - 4 - carboxylate.

7. 1 - Isovaleryloxyethyl (6R,7R) - 3-
carbamoyloxymethyl - 7 - [(Z) - 2 - (fur - 2-
v) -2 - methoxylmmoacetamldo]ceph - 3-
em - 4 - carboxylate.

8. 1 - Acetoxyheptyl (6R,7R) - 3 - carb-
amoyloxymethyl - 7 - [(Z) - 2 - (fur - 2-
yl) - 2 - methoxy:mmoacetamndo]oeph - 3-
em - 4 - carboxylate.

-9, 1 - Acetoxybutyl (6R,7R) - 3 - carb-
amoyloxymethyl - 7 - [(Z) 2 - (fur 2 -yl)-

methoxyiminoacetamido]ceph - 3 - em - 4-

carboxylate.
10. 1- Acetoxypropyl (6R, 7R) - carb-
amoyloxymethyl - 7 - [(Z) - 2 - (fur 2-

) -2 - methoxymunoacetamxdo]ceph - 3-
em - 4 - carboxylate.

11. Diastereoisomers of compounds as
claimed in any of the preceding claims.

12. A process for the preparation of a
compound of formula I (as defined in claim
1) which comprises either (A) reacting (6R,
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ERRATA SPECI FI CATI ON No. 1,5711, 683 1,

line 56, after may insert be

Page after nminsert (E ge 2, line 62, for anoyl eoxynethyl read
Page after 5.95% i nsert ] anoyl oxynet hyl

Page after nminsert (E 2, line 67, for nethoxyi m noacetam de
Page after (Rand S)- insert 1- read nethoxyi m noacetam do

Page 107, before Acetoxyethyl delete -ge 2, line 74, for

onyl oxynet hyl read ( anoyl oxymet hyl Page 6,
line 113, after (fur-2-yl) delete -2)- -Page 2, line 78, for (fur- -yl)
read (fur-2- insert -2- yl) Page 7,
line 14, read -3- Page 2, line 88, after shown insert by Page
7, line 60, after (EtOH insert) Page 3, line 26, for of read or

Page 7, line 70, after 5.9 delete - insert % Page 3, line 46, after a
insert 1, Page 7, line 71, for |sober read Isoner Page 3, |ine 56,
before as insert such Page 12, TABLE 1 (Continued) heading to Page 3,
line 62, effectde read effected Col um 3, for HNerr] + NH

read Page 5, line .19, after yl)- insert 2- [err] +N Page 5, line
33, after (EtOH) del ete- Page 13, line 36, for -(2- read -2-( Page 5,

| i ne 45, NN- di et hyl formadi e Page .13, line 57, for seated read seal ed

read NN-di met hyl f or mam de

Page 13, line 96, after (Z) insert

after (fur- Page 5, line 46, for bronobutyrate read 2-yl)- insert
2- bronoet hyl butyrate Page 14, line .12, for of read or
Page 5, line 91, before fur insert ( Page 14, |line 14, for

met hoxyi mi noacetate Page 5, line 107, for carbaonyl oxynethyl read read

met hoxyi m noacetic for reaction carbanoyl oxynet hyl

read reactive Page 6,

Page 6, line 17,

for -1- read -7-

line 13, before 7 delete (

15t h Decenber, 1980

ERRATA

SPECIFICATION No. 1,571,683

1, line 56, after may insert be
ge 2, line 62, for amoyleoxymethyl read
~ amoyloxymethyl

% 2, line 67, for methoxyiminoacetamide
" read methoxyiminoacetamido

~age 2, line 74, for omyloxymethyl read
- amoyloxymethyl

Page 2, line 78, for (fur- -yl) read (fur-2-

)
Page 2, line 88, after shown insert by

-. Page 3, line 26, for of read or
" Page 3, line 46, after a insert 1,

Page 3, line 56, before as insert such
Page 3, line 62, for effectde read effected

. - Page 5, line 19, after yl)- insert 2-

Page 5, line 33, after (BtOH) delete —

Page S, line 45, for N,N-dimethylformadie
read N,N-dimethylformamide

Page 5, line 46, for bromobutyrate read
bromoethylbutyrate

Page 5, line 91, before fur insert (

~ Page 5, line 107, for carbaomyloxymethyl read

carbamoyloxymethyl
Page 6, line 13, before 7 delete (

. Page 6, line 17, for -1- read -7-

~
AN

Page 6, line 41, after nm insert (B

Page 6, line 44, after 5.95%, insert ]

Page 6, line 64, after nm insert (B

Page 6, line 71, after (R and 8)- insert 1-
Page 6, line 107, before Acetoxyethyl delete

Page 6, line 113, after (fur-2-yl) delete -2)-
insert -

Page 7, line 14, for -2- read -3-

Page 7, line 60, after (BtOH insert )

Page 7, line 70, after 5.9 delete — insert %,

Page 7, line 71, for Isober read Isomer

Page 12, TABLE 1 (Continued) heading to
Column 3, for HN+NH read
NH,+NH

Page 13, line 36, for -(2~ read -2~(

Page 13, line 57, for seated read sealed

Page 13, line 96, after (Z) insert - after (fur-
2-y1)- insert 2~

Page 14, line 12, for of read or

Page 14, line 14, for methoxyiminoacetate
read methoxyiminoacetic for reaction
read reactive
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