2097786, Anti bact eri al Agents The |nvent|on relates to ..

(SR) - 2- car banoyl oxynet hyl - 6a- 5 - (IR—hydroxyethyI) 2: penen}3 caaﬁg #Lﬁ
acid and its sodiumsalt. Qur British Patent Spe(:|f|cat|on ‘No.. 2043 @l 86
descri bes’ penen}carboxyllc acids and esters of the genetal formula (1)

[err] 10 - wherein nis 0 or 1; Rerr]' -represents a hydrogen atom an- (5
al kyl group, havi ng from1 to 4 carbon atoms, a 2,2, 2-trichloroethyl, I -
benzyl ,  acetonyl ;. p-nitrobenzyl, -nethoxybenzyl phenyl -nltrophenyl

benzhydryl acetoxynethyl plvaloyloxynethyl or’ phthalldyl group. 15 or a
group of the formula - CH(C}B) OCOOC2H5 or . 2- -CH NHCOR wherein Rerr].
represents an_al kyl ‘group haV|ng fromlto 4 carbon at ons or a cycloalkyl

or aryl group; .- _ .

.

%?E Antibacterial Agents’ . . AL j
The invention-relates to (SR)-2-carbamoyloxymethyl-sq_:_
5 -(1R—hydroxyethyl)-2-penem-3-carboxy11c ac1d and
:1ts sodlum salt
Our Brltlsh Patent Specifioation No. 2043639 describes
-penem-~carboxylic acids_and esters of the general
| formula (1) |
o R ’ o lfn | -
& . R S . 2 -
| L i o \‘r | N
. L : ; : ' N ' .
0/ : COOR

.10:' whereln n is O or 1 R" reﬁresents a hydrogeu atom
| an alkyl group having from 1 to 4 carbon atoms, a
'2,2,2-tr1chloroethy1, ben;yl, acetonyl, p-nitrobenzyl,
'E-methoxybenzyl phenyl- E—nirrophenyl benzhydryl
_acetoxyméthyl plvaloyloxymethyl or phthalldyl group

15 tOr a group of the formula —CH(CH )* OCOOCZHS or



Z represents a hydr oxy, am no, carbanoyl oxy, mercapto or pyridi mum group,
or a.group of- the fornula ORL, 5 OCOR or SR wherein R represents an
aIkyI group having 1 3 1 from1 to 4 carbon atonms and Rlerr]
represents a 5- nethyl -1, 3, 4-thi adi azol -2-yl, 1-nethyl-lHtetrazol-5-yl,
1,2,.3: triazol™5- yl or pyra2|nyl group; and R represents a hydrogen atom or
an -alkyl, al koxy or hydroxyal kyl 10 -g2odp, each of which-has from1l to 4
carbon atoms, the alcoholic function of the hydroxyal kyl group being free
or protected by a p-nitrobenzyl oxycarbonyl or dinmethyl- -t-butyl-silyloxy
‘group. We have now found that one .of these conpounds, nanely the aforesaid
(5R) - 2- carbannyl&@ﬁyﬂﬁﬁﬂRjkﬂﬁq}@lQSR2 r%?ﬁ?%&?%ﬁh?m)aékﬁénﬁﬁpgpcéﬁﬂéﬁﬁl|c
acid, the conpound in which nis 0, R' represents a hydrogen atom Z
‘represents a car§5ﬁﬁyﬂo%¥>gﬁcﬁﬁF¥9R1¢F°m$e%¥e§eﬁ¥§1%a kﬁﬁyﬂFo?§¥@h9F°§¥bup
inthe a orientation, . is, gg ther with its sodi u€1 i rtlc%lar
val Ue a-s 20 an ZnFeERFaSFitE M ToXhyi # AP ghcaheeBrd 8x¥pe FG/MPto

activity: agalnstcpactemdanlstralns whi ch_produce

r pyri um group, or a'group of the formula ORl’
Y 5 | OCOR1 or'SR3_where1n Rl represents an alkyl group having
from 1 to 4 carbon atoms and Ry represents a S-methyl-

-1,3,4-thiadiazol-2-yl, 1l-methyl-1H-tetrazol-5-yl,
\ '__' 1,2,3-tfiazol-5-Yl or-pyfazinyl group;anc'i'R'~ represents
a hfdrogen atom or an alkyl, alkoxy or hydréxyalkyl
10 group, each of which haé from I to 4 carbon atoms,-thé
~alcoholic function of the hydrékyalkyl group being free
or protected by a Ernitrobenzyloxycarbonfl oxr diﬁethyl-
-t-butyl-silyloxy group.
Wé ﬁave now found'that.one'df”theSe compouﬁds; namely
the aforesaid'(SR)—2-carbamoyloxyme£ﬁyl—6a-(1R-
15 —hydroxyethyl)-2-penem;3-carboxylic'acid, the compound
in which n is O, R" represents a hydrogén étom, Z.
réepresents a carbamoyloxy group .an'd'Rl representé a

1R-hydroxyethyl group in the o orientation, . is,

-~

together with its sodium salt, of'parﬁicdiar value as
20 an antibacterial agent; having High and broad spectrum-

activity againét bacterial strains which pfoduce

B-lactamases and agaiﬁst anerobic bacteria. This

compound has the formula



-[err}-lactanases and agai nst aneroblc bacterla Thi s conpqnd hés t he
formul a -3 [err] The preparation of nost compounds of t he gerrer al
formula | may be summarised by the follow ng reaction schene in which X
represents a group of the formula CH2Z , Z has any of the meani ngs ascri bed
to Z 5 above except a nercapto or pyridimumgroup or a group of the--
- formula SR[err], Y represents a gydrogen atom a |ower alkyl, cyano or 5ﬁf
- -al koxycar bonyl group or a group of the formula CH Z , Ph represents a -

. phenyl 2 group and the other variables are as above 10 -defined..

OH

N

H3C

04% (2)

The preparation of most compounds of the general
formula I may bé.summariSed by'the ﬁollOwing'reaction
' scheme in which X represents a group of the formula

27
.5 above except a metcapto or pyridimum group Or a group

' | I
" CH,Z , Z has any of the meanings ascribed to Z

of the formula.SR3, Y represents a hydrogen atom, a
lower alkyl,_cyéno.or alkoxycarbonyl'group or a
group of the formula CH2Z', Ph repreéents a phenyl
group.and the other variables éré as above iy/

10  defined.

Ly
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... of the fornmula [err] 7- by reacti®n-wi th triphenyl phosphine, (f)

-6- (c) condensation of the 1-unsubstituted azetidinone résulti'ng fromstep
(byYwith a gl'yoxylate of the fornmula CHO COOR by refluxing ifn'a solvent, 5
(d) - chlorination of the 1-substituent -of the forrmula [err] jintroduced in’
step (c) by the action of a chlorinating agent, (e) conversati an of. t he

| -substituent of the fornula [err] 10 i ntroduced in step (d) |ntoxgpe

" reduction of the 4[err]-(substituted V|nylsulph|nyl) group by the acti-on of-

ca redUC|ng agent and

4

A pen1c111an1c acid S-oxlde ester (2) is. reacted
in an inert solvent at elevated temperature with a
compound XC=CY and the resultant compound (3) is .

isomerised in basic conditions to the azetidinone

5. (4).' This is converted to the . azetldlnone (11) by
seven steps-

(a) ozonoylsis of the l-substituent of the formula J

in a solution at reduced temperature,

(b) removal of the l-substituent of the formula

100 - resultlng from step (a) by m11d alkallne hydroly51s

or by the actlon of 5111ca gel



(g) ozonol:ysi s of the doubl e bond of the group 5 ' of the formula x
in salution at rreduced tenperature. These steps may be carried out in the
order (a), (b), (¢), (d), (e), (f), (g) or (a), (f), (b), (c), 10 (d),
(e), (g) or (f), (a) and (g) sinultaneously, (b), (c), (d), (e). The
conmpound (11) is cyclised by heating in an inert solvent at from50 Cto
140[®rr]C. A fuller description of this process nay be found in our
aforesaid British Patent 15 Specificati-of No. 2043639, to which reference
shoul d be nmade. The conpound of this invention, (5R)-2-carbanoyl oxynethyl -
- 6a- (1R-hydroxyet hyl ) - 2- penem 3- car boxyl i c acid may . be prepared
according to this general, pro The al olic function of :
hydroxyethyl group in tifd & qﬁ%ﬁ??ﬂrQéigh?rﬁﬂ tite referably

azetidinone resulting from step (b) with a
giyoxylate of the formula'CHo,COOR" by

refluxing in-a solvent,

5 (d) chlorination of the l-substituent of the formula
CH
\
SN
COOR"
introduced in step (c) by the action of a
chlorinating agent,
(e) conversation of thell;substituent of the

formula
!\_/'l’
. _ 10 introduced in step (d) into one of the formula

\\T===ﬂ¥h

COOR"



'._proygpted t hr oughout the reaction sequence, suitably 5 by a B
p- ni.trobenzyl oxy- carbonyl or dinethyl-t-butyl- -silyloxy group “The

"~ “car banoyl oxynet hyl group in the 2-position in the final product need not be

“introduced only by the conpound XC=CY. An alternative is to introduce a

hydroxynmet hyl group and subsequently_10 react the hydroxy group thereof-

with trichloracetyl- isocyanate f oH dwed by cl eavage of the trlchloroacéﬁyl
moi ety, conveniently effected simultaneously with the reduction of the '
vi nyl sul phi nyl group The preparatlon of :the conpound of the invention'is’

. 15 il lustrated % the_f Ilomnn n%%? 1 Q%)C npounds referred to
o therein have the f ¥nﬁ?ﬁ§ égnsgf B der.  [err] |

" (f) reduction of the 48- (substltuted v1ny1sulph1nyl)
group by the actlon of a reduc1ng agent, and

(g) ozonolysis ‘of the double bond of the group -

5 : of the formula

it

in solution at reduced temperature.

These steps may,be.carfiea 6ut.in the ofder.(a),
(), (&), @, (&), (£), (@ or (a), (£), (), (c),
10 (ay, (e}, (g) or (£), (a) and (g) simultaneously,
-_ﬂb)} (C), (@), (e). The compound (11) is
cyclised by heating in. an inert solvent at from
50°¢ to 140°c. Affullef'description-of this process . .
- may be found in'our-afofesaid British-Paten£
15:_Specification No. 2043639, té which'feference'

~should be made.-

 The compound of this invention, (SR)-2fcarbamoyloxymethyl;_

_Gd-(lR;hYdroxyethyl)-2~penem—342mbqui¢~acid,_may



-10- A sal uti‘on of- 2.69'of.nethyl (1R—p n|trobenzyloxy '
- carbonyl oxyet hyl y- ‘3-penicillinate-S-oxide (2A), prepared as described in

Exanpl’e 34 of British Patent Specification No. 2043639, and 8 ni of
propar gyl ‘al cohol® 5 in 20 nl of toluene was refluxed under nitrogen for
40 heurs. The sol vent was evaporated off and the product was purified by

si | kea gel colum chromatography, eluting v¢+h dichloronethane: ethyl
acetate (9:1 by volune), to give 2. Qg of '

Al err] - (1- hydroxynet hyl vi nyl sul phinyl)- 10

-3a- (I R-P-nitrobenzyl oxycar bonyl ¢ oxyethyl) -1-(1- nethoxy-

car bonyl - 2- met hipe- prepeped/ | Jccmatiny rk@- mms(%)eralcgroteserrpound (3A)
were dissolved in 50 M of dichlormethane and a few drops of triethylam ne
wer e added. - Tﬁéem@&ﬂﬂh9LMﬁsﬂuﬁqtkﬂnrQinﬁhQHhE#E@%W%thbl gsoup2ifours,
‘and- the sol vent was then evaporated off to give

4l err]-(1- hydro%?ﬁe@ﬁ?losxhtﬁjﬂr’sl}{rbmhﬁ/lﬁ%brﬁfo‘@m@pls preferably

-nltrobenzyloxycarbon | oxy ) - (1 nethoxycarbon | -2-
- et hyl - 1- pr opeR¥ é%@ﬂ (i¥%§ |Fﬁ%ﬁﬁﬁﬁ?t gIVenGR el BUitabLY. Oy of

cqnpound g4A) %@r% % ré%eﬁzyloxy—cé¥b5§§¥ or dimethyl- t butyl-:

Fsilyloxy group. The carbambyloxymethyl group in
the 2-po§ition iﬁ the final pr&@uct need not be
\_ | introduced only by the compound XCECY. An alternative
| is'to ihtroduce-a.hydroxymethyl group and subsequently
10 reéct'the hydroxy group thereof with triéhloracetyl—
iéocyanate followed by clea§age of the"trichloroacetyl
moiety, conveniently effected simultanedﬁsly with

the reduction of the vinylsulphinyl group.

: .The preparation_of the-compoﬁnd'of the invention is
15 ' illustrated'by the following Example. The compounds
| referred to therein have the formulae as set out in

Table 1 heréunder.-



and cdored to 0 C. 0.8 ™ of trichlo#é@e#&li50@¥anate'weréiaddea under

evaporated of f,
-/I-(N—trlchloracetyl
vi nyl sul phi nyl -

gi
3a-

ving 2g of 4[err]
- car banoyl oxynet hyl ) - 25
(I R-p-ni trobenzyl oxycar bonyl -

4
A

- The sol’'vent was

(a8,

oxyet hyl ) -1 -.(| - net hoxycar bonyl~2-pet-hy——propenyt)=—=azetTdin- Z- one
2.2g of conpound (4B) were dissolved in 50 nmi - of dlnethylforna de. After -
cooling to -20[err]C,: 0.7 M 5 of pyridine and 3.2. nl of phbsphorus
tribrofi de avere 4 addedtand the nitxture was Istitred f&r 13 mawutes. Ethyl
“acet at g—was—atgded—armd—tteorgan T pitase was separated of 1, Shakep with a
saturated solution of sodium bicarbonate, washed with water and gried over
anhydr pus sedi yn syl phat e, The ethyl "gcetat e ,was, evaporpatef off and
t he pr@duct” has HJ°°MA4aL+4L4mﬂ¢wum#—{ﬁmks++++ed—eve+—s+++ca~ge. for a few
hours. | The silica gel was 7l tered off.and“the-nethanol evaporat=d off. to
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1.5 g of 4[err]-(I-carbanpyl oxynethyl vinylthio)-3[err]- (IR— 15
e - n|trobenzyloxycarbonyloxyethyl)-l-(nethoxycarbonyl
- met hyt™-11- propenyl)-azetidin-2-one (12A). 2.2g of conpound (12A) were
di ssol ved in 250 m of O dichloronmethane and cooled to -78 C. (Qzoni zed
~oxygen was bubbl ed through the solution until a blue colour 20 appeared.
A satugrated sol ution of sodium bisulphite was added and the tenperature was’
. raised to anbient tenperature. The solvent%omEre evaporated off to give
1.4g of 4[err]-carbanpyl oxyacetylthio-3[err]-(lRp-
-nitrobenzyloxycarbonyloxyethyl) -| - met hoxyoxal yl - azetidin-2-one (13A).

illi bylvg?uﬁé)c gﬁﬂﬁf%%é of SI?I&%SS%#H§E @f%aaéag °P§BQ#FO§ réa&gs
Mai nt ai ned- at a"bt:%%oh%%{fé&ﬂﬁ)ursﬂ%ee(wﬂ%aéé'srbggae AL,
prepared as descrlbed in Example 34 of British Patent
Specification No. 2043639, and 81m.of propargyl alcohol
" 5 in 20 ml of toluene was refluxed under nitrogen for
40 hours. The solvent was evaporated off and the
product was purified by silica gel column chrbmatography,
N : ~ eluting with'dichloromethane:' ethyi acetéte'(9:1:by.
volume), to give 2.0g.of 4B-(1—hydroxymethylvinylsulphinyl)-.
10 -BaiiR—E-nitrobenzyloxycarbonyldmwﬂmyi)_1-(1-meth6xy;

carbony1—2—methyl-Z-propenyl)—azetidin;Z—one (32).

2.0g of compound (3A) were dissolved in 50 m;iof
dichlormethane and a few drdps of triethylamine were
added. The mixture was left aﬁ room temperature for
15 12 hours, and the solvent was then evaporated off:to
.iv; give 4B-(1—hydroxymethyl-vihylsulphihyi)-3a-(1R-—E—
—nltrobenzyloxycarbonyloxYeundyl_.(l-methoxycarbonﬁLQ—
—methyl-l—propenyl)-azetldln-Z-one (4A) in

gquantitative yield.

20 2.0g of compound (“Q.were dissolved in 30 ml of acetone
‘and cooled to 0°C. 0.8 ml of trichloradetylisocyanate
were added under nitrOgén;and the'mixﬁure.was stirréd
for 5 minutes.: The solvént'was'evabbratéd 6ff, giving
2g of 4B—LI (N-trlchloracetyl-carbamoyloxymethyl)—

25 _v1nylsu1ph1ny£7-3a (lR—~p—nltrobenzyloxycarbonyl—



5  filtering off the silica gel,

t he f||trate was evaporated to |'eave an

oi |,-whi ch chromat ographed on silica gel using dichlornethane:ethyl acetate.
(8:2 by volume) giving 0.99g of 4[err]-carbanpyl oxyacetylthio-3a-(IR -p-

gl yoxyl ate was added and the sol uti gmmas refluxed for 3 hours. The sol

. -nitrobenzyl oxycarbonyl oxyet hyl ) -azetidin-2 -one (14A) 10  in.pure form

0.9g of conpound (14A) was dissolved in-40 ml of benzene. 0.6g of'acetbﬂy{_

- was evaporated off to give 4[err]-carbanoyl oxyacetylthio- 15 -3a-(IR |
~ - p-ni trobenzyl oxycar bonyl oxyet hyl )-1.-(1- : '
"~ -acet onyl oxycar bonyl -1 --hydr oxynet hyl ) -azetidi n-2-one (15A) as a crude oi

© This was di ssolaegeinyBPul -¢f -astnekguarbehyahpdmefttyan lamptomniyid £ 0 0 c
- Equi nol ar anounts of . pyridine and thionyl chloride were 20 added to the.
sol ution unt|IaadetsdﬂmtﬁngnaaKéBbal had been consuned. Insoluble material
was. filtered off. The filtrate,; contalnlng ' o
4[ err] - car banoyl oxyacetylthio-3a- -(IR |
--nltrobenzyloxycarbonyloxyethyl) 1 -(1- acetonyloxy-

carbonyl 1<ﬂﬂ2ﬂ%9mﬁﬁy¢9mpaﬂe@|d|ﬁBh vaze( déapolved in 50 ml of

10

15

20

dlmethylformamlde. After cooling to -20 C 0.7 ml

of pyridine and 3.2. ml1 of phosphorus trlbromlde were

added and the mlxture was stirred for 15 minutes. Ethyl

acetate was added and the organlc phase was. separated
off,. shaken with a saturated solution of sodlum
blcarbonate, washed with water and dried over anhydrous:
sodium'sulphate. The ethyl acetate was evaporated off
and the product was dlssolved in methanol and stlrred
over silica gel for a few hours. The silica gel was

filtered off and the methanol evaporated off to give

1.5 g of 4Bf(1—cadxmrwlokymethylvinylthio);3u+(1R-— |

-E—hitrobenzyloxycarbbnyloxyethyl)-1—(methoxycarbony1—2,

-methyl-1-propenyl) -azetidin-2-one (122).

2.2g of ‘compound (léA) were dissolved in 250 ml of
d1chloromethane and cooled to- -78°C; Ozohized oxygen
was bubbled through the solution until a blue colour

appeared A saturated solutlon of sodium blsulPhlte

was addeq and the temperature was raised to amblent

temperature._ The,solventsiwere evaporateduoff_

'to glve'l 4g of-4B-carbamoyloxYacetylthio;3a~(1R-E-

-n1trobenzyloxycarbonyloxyethyl) l-methoxyoxalyl-

'azetldln 2—one (13A)



-13 - was: dlssolved in 20m of tetrahydrofuran 700ny of
t ri phenyl phosphi-ne’ and 0.35m of pyridine were added and the sol ution mas_
kept under nltrogen at 70[err]C for a few hours. Purification by silica
gel. 5 chronatography, usi ng di chl orcnet hane: et hyl” acetate (1.1 by
vol une) as el uant, gave 0.4g of 48- car banoyi -

oxyaeet yl t hi o- 3a- (1R—p ni trobenzyl oxycar bonyl -
. oxyet'hyl) -1 -(1I-acet onyl oxycarbonyl -1~ 12i phenyl phospor anylldenenethyl .
-azetidin-2-one (IIA). .1D 0.4g of conmpound (11A) was dissolved in 50m of
tol uene and refluxed under nitrogen for 3 hours. . After purification by
short col umm. chronatogééghy on Silic%ﬁgﬁl, eIutlng W th

di chl onnet hane: et Byldgacd stanp@pd pyf uviere dhepelvad &bt BRREFTOLFL g of
acetonyl 15 (5R) - 2-carbanoyl oxynget hyl - 6a- ( 1R p- nltrobenzylogy

car bonyl oxyet hyl ) SEh¥dn@fskath bkt dee Yarymed. SBQfSV g5RPSURE (1A) was
di ssolved in 25.m qf, acet n|tr|Ie‘£§n aln ngha f ew dr ops_of eth%pol %pd

. ) silica ge were a e e mixture was maintaine

at ambient temperature under.v1gorous.st1rr1ng._.After

5 filtering off the silica gel; the filtrate was evapdrated
3 : to leave ah oil which chromatographed on silica gel
using dichlormethane:ethyl acetate (8:2 by volume)
giving 0.9g of 4B-carbamoyloxyacetylthlo—3aJlR-—E-
-nltrobamwloxycarbonyloxyethyl)—azetldln—Z—one (14A)

10' in pure form

0.9¢g of compound (14A) was dissolved in. 40 ml of |
benzene. 0.6g of acetonyl glyoxylate was added and
the solution was refluxed for 3 hours. The solvent.
was évaﬁdrated.off to give 43—ca;bahoyloxyécetylthio—d
15 | —Bdf(1R;—grnitrobenzyloxycarbonyloxyethyﬁ-lp(1;
N\ -aéetdnyloxycarhmnd—l;hydroxjmethyl)-azetidin—Z-one
(15A) as a crude oil. This was dissolved in 30ml
. of anhydrous tetrahydrofuran and cooled to 0 c.
e 7--. Equlmolar amounts of pyrldlne and thlonyl chlorlde were
20 - added to the solution untll-the startlng materlal had
béeﬁ consumed . Insoluble matefial wés-filteréd.off
The filtfaté containing 4B-carbamoyloxyacetylthlo-Ba—
—(lR-—E-nltrobenzyloxycarbony1oxyethy1)—1 (lﬁacetonyloxy—

.carbonyl -1- dﬂonmethyl)—azet1d1n»2—one (16A),



ehyd[ogenated over 400 ng of 1096pa||ad|un}on carbon The eatalyst was

filtered off. Silica gel 20 chromatography, using dlchlordnethane ethyr K
acetate (7:3 by volunme) as eluant, gave 0.11g of acetonyl
(5R) - 2- car banoyl oxynet hyl - 6a- (I R - hydroxnet hyl )-2-- - 14 - -peneny

3-carboxyl ate (1B).. A solution of O. lig of canpound (1B) in 30 m of . /-
~acetonitrile contalnlng a few drops of°water was cooled to 0 C. 5m of. bﬁi-

N sodi um hydr oxi de sol uti on were added ‘under 5 nitrogen and the mixture -
was stirred for 10 minutes.,The mixture was extracted tmﬁce with

'dichloronethaﬂga éﬁego&b%ﬁ Whtﬁo Q? tg%ﬁg%éig {hae . PGSk ce further

extracted wt or omet hane. he conbin S.were dried over

o bb0g o (e oEEpaRytpOoprial Sl RO St fahy Mseet 0 o ve

- 2- penen}3 Caébéé&'bﬁdthQ @%@htlog“ﬁ%éMﬁéﬁE”ﬁﬁﬁéth1trogen at

70% for a few hours. Purification by silica gel:

5. . chromatography, using dichlorcmethane :ethyl acetate.
(1:1 by volume) as eluant,.gave'0;4g of 4B—carbamoyl—
.oxyacetylthio—Bap(1R-Fgfnitrobenzyloxycefbonylp

oxyethyl)—l (1—acetonyloxycarbonylel—trlphenylphospor- Q‘j
anylldeneneﬂnd —azet1d1n—2—one (llA). : |

10 ‘0.4g of compouna (112) was dissolved in 50ml of toluene
and feflﬁxed unde: ﬁitrogen'for 3 hoursf After
pﬁrifiéaﬁioh by short column ehromatography onlsilica_
gel, eluting with dichloromethane: ethyl acetate (8:2

| by volume), there was obtained 0, 11 g of acetonyl
15 (SR)—2—carbamadoxymethy1-6q—(1R-—g—n1trobenzyloxy—

carbonYloxyethyl)52—penem-3-carboxylate (lA).

Ly

0.35¢g offcompoundf(IA) was”dissoived~in 25 ml of
~acetonitrile containing a few drops of ethaﬁdleand
'.hYdrogenaﬁedfover 400 mg of 10% palledium—on}ca:bon.
. The cataiyst was filte_re_d off. Silice'- gel. -
20 chrometography,'usiﬁg'dichloromethaneP ethyl eoetateT
(7 3. by volume) as eluant gave 0. lig of acetonyl

(SRLZ-carbamoyloxymethyl-Ga (lR——hydroxmethyl)-Z-f



into its sodlun1salt (1D) by exchange mnth sodlun1ethylexanoate 15 w X

max (H20), nm-:-259 ~([err]3600) -308 ' ([err]5400)
PVR (Dferr]0),6(ppm: 1.31 , (dJ=6.5H" 3H, CHerr]CH 3.91
(ddJ=1.5 H, 6. oH[err] 1M 6) 20 : 4. 25

(m 1HEHOH) 5. 02) (two d, 2H, CH[err] OCO) 5. 66 '
(d,Jx¥ SHerr], 1H, H5) 20 . ( [errig +143( (c¢=0.97,H 0) 15

BIOLOG CAL ACTIVITY of sodlunl(SR) 2- car barmoyl Xynet hyl -
- 6a- (| R-hydroxyet hyl) - 2- peneny 3- carboxylate (I1D). In vitro M C
determ ned by the- serial dilutihon technique in nutrient nedlun1 5

Results : high am%éﬂémg3&@mﬁd¢usuguy3ﬁy al so agalnst strains producers
of [err]-Iactanase
A solutien of 0.11g of campound (1B) in 30 ml of acetonitrile
_containing a few dropsfof”water was cooled.to OOC..
- E Sml of 0.1 N sodium hydroxiae solution were added.under
5 nitrogen and the mixture was stirred for 10 minutes.
The mixture was extracted'twice'with dichloromethane;
\,; S - acidified with 10% aqueous citric ecid,:and twice |
- further extracted With-dichloromethahe | The comblned
extracts were dried over anhydrous sodlum sulphate
10 and then evaporated to dryness to glve 0 0609
of (SR)-2—carbamoyloxymethylPsa——(lR-»hydroxyethyl)—_
~2-penem-3;carboxylic acid'(lc). " This was ‘converted

into its sodium salt (1D) by exchange with sodium

ethylexanoate.
15 - UV A max (HZO),'nm :~259. (53600)
_ | -308 . (£5400) |
: / . :
~ PMR (D,0),§{ppm) : 1.31 (d,J=6.5HZ,3H,CI_;I_3CH)
3 : 3.91 (dd,J=1.5 H,.6.0H, 14 ug)
e _ 20 | 4.25 (m,1H, CHOH)
: - | B | 5.02) -~ (two @, 2H, CH, OCO)
T | : 5.36) .
| o 5.66 (d,3=1.5H,, 1H, H-5)

[&_7§O=+143° (c=0.97,H,0)



Rel évant "anti bacteri al activity agai nst anaer obes (Bact er oi des

L

-;CIoStridiun)'In conpari son with cefotaxinme conpound 10 -
.shows significantly high inhibiting action agai nst gramositive strains and__

" aner obes;
“Vi-vO
coccus reus

hi gher resistance to sone [err]

:ED 50 determined in mce injected i.p.
Sith and treated by s.c.-rpsite 2 hours after’

of conmpound (1D) was 0.6 ng/Kg in conparison with cefotaxime 2.5 ng/Kg. Nt

p. with 15 g

.16 TABLE 2 Canpound 1D St r ai n's

- CEFOTAXI ME M C' BIOLOGIC: ' .
R | AL ACTIVITY of sodium (5R) ., carbamoyl o W

o TeTtarbamoyloxymethyl.

10

i5

~6a—(1RPhydroxy¢thyl)—Z,penem-S

{.In vitro:

In vivo .

. @naerobes (Bacteroides
\’

(1p)

~carboxylate (1p) .

.

Clostridium) .

- In cor ison wi
compaplson_w1th Cefotaxime
r 4

action agaj gra posi .
1 against gram. ositive strains and

anaerobes;

) . s
higher resistance to some

B lacta.mases. See Table 2

| act amases See Table 2. In

(1D

i njection. ED50 .,

)

—lactamase. .

-



[err]g:/m 'Z'Eschyeri,ctii-a coli B h - - 0. 39 ' 0.011

Escherichia coil B cef.R 0.78 ) o - 0.19 Escher-ichia
coli 026: 86 - 10, 18 o 0. 78 Escherichia coli 026: B6
cef:R .~ 0.78 1.56 Escherichia. coil K12 0. 39
0.01 vl Escherichia coil R6K (+) 0.78 _ : 0.023
Escher ichi acol i RP 1(+ 0. 18 - 16 - - 0. 045 Escherichia
coil R 997 0. 39 ' 0. 023 Enterobacter cloacae Pgg
0. 78 . > 50 Kl ebsu el | aTaerm@enes 1082E 0.78
3.12 K. ‘pneunoni ae_ATCC 10031 0.39 .0.011
Sal nonel | g "aborti voequi na 0. 18 0.031 Staphi|ococpus aureus 209P
0.018 .1.56_St aphi | ococcls BV3 8:
0.78 Staphil ocoscctus afir eusn Shith 0.018 .'MIc - .%%TAXWE
St aphyl ocdccus epiderm dis . ' / ml 6.25 SK 109
0.0186. 2 Usterla nmonocytogene : Hg : 1. 56 _ATCC
4428 - . 0. Bacter0| desifragilis ATCG 0. 12
6. 25 Escherichia COII B : 0. 3% ' - 0.0
- ) ) O : ) .
Escherichia COII B cef.R 0.78 : Q.19
Escherichia coli 026:86 0.18 - . 0.78
) . . eeo
Lo Escherichia coli 026:86 cef.R 0.78 1.56
"\,/ Escherichia coli Ky2 ' 0. 39 - 0,011
Escherichia coli R6K (+) 0.78 ' | 0. 023
Escherichia coli R P1(+) | o.18 0.045
Escherichia coli R 997 | o.39 | 0.023
Enterobacter cloacaeP'gg -° | o.78 : '> 50
Klebsiella aerogenes 1082£°° | O0.78 - |’ - 3.12
K.pneumoniae ATCC 10031 1 o.39 - | 0.011
Salmonella abortnvoequma O. 18" _ .0.0l 1
Staphilococcus aureus 209 0.018 . 1.56
Staphilococcus aureus PV3 - | 0.018 | 0.78
\// Staphilpcocdxs .aureuslslmith 0.018 ' - 0.78
N Staphy!ocoécus epidermidis .
- SK 109 ' ©.018 6. 25
3 Listeria monocytogene f- : o
_& ATCC 4428 . ©.18 - 1.58
Bacteroides fragilis ATCC
i ! . .25
23745 . ©.12 ©
Clostidrium perfrigens ATCC
13124 O. Qﬁ .56

Remarks : © = Producer of 8 lactamase type |
T "ee =producer of Plactamase type IV
_(+), =Producer of B lactamase type 131



' -:23745 Ctostidrium perfrigens ATCC()()(S\l 56 Remar.ks: _,.:'_

_ .'Producer of [err] |actanmase type I”"m err] | act arase type’ IV
(+) Producer of lactanase type Il oy m yl oxymet hyl - 6[errT (-
- hydr oxyet hyl)-2- -penem 3. -car boxy‘l i ¢ A&ci sodi um sal t.

g

| )—2-—carbaznoylo:anxethy1—6_a -(lRf-hydrox'yethyl) ~2-
Fpenems,3__scarboxy1ic acid or its sodium éalt '
-'1,.' LRl
i
W/
\ .

(-4

i;'.u- e



