", stuvwxe3eT6TTU CARBAPENEM COVPOUND Technical Field The present invention
“relates to a novel carbapenem conpound useful as a prophylactic or

partibularly. the present inventi fﬁm} oo ant 1 bact o AFAMROHIN
‘containing this conpound as an activ , Which has supepi,pp« ora

absorbabi ity and whi ch shows suf@&EiRsLPdNEN coMPdAgS eri al property.

Background Art There have been found many conpounds havi ng a carbapenem
skel eton, as therapeutic agents forTecHrdxtalBlalldeases, from which severa

car bapenem conpounds havin% sugerion Is antibacterial activity have been
put to practical G88, PEESERGerPUERELEPMERL LSS SPadt POYEH, SRFBAPSREN

exanple, a e oynd, ( : t r a (A
G T o raTSORARC R SEERPYS o (PROAPRER 1 B B oAb T2t
use and cli bacakkryaapphtfedtidos i oeenemdras tthedriddked .anMbbachert bduBHErE,) um

and strong antibacterial activity, and has overcone instability to renal
dehydr opept FH8sBreRBREN iRNENBAOR &6 RERS SRalay asdddegiesdatoagenthe def ect

of carbapen ; ds, . Lt §Hper'or char.acteristics in that.if_can be
adm ni st eregg}éf’%%}égwt %ﬁ%'% _ .?JSl nga_sla dta Clat{l%'zeeﬁn!grs{e Etr)litr‘iaf”l 6ﬁh f—‘ﬁﬁeyer,
mer openem spaperRELT o BRE CibSd Fhat 1 { ¥y rardd eiiast iotsesitFakbikhact , which
only permts clinical admnistration in the formof injection. Oal agents
are easyl%nénﬁéheéﬁeéh@ltEer#ﬁtﬁster as conpared to injection, and ° -,
clinically extremely highly useful. Jhgst thargﬁhf a strong demand for the
devel opment of a parbapepen1conpoun% aeid 8?3 I ni stration, which has
strong antibact er fRbrachivé tedhde U RAGhAY idAPRHA h3REGY UMbadBapPehémas
superior s gastrointestinal tract absorbability.

skeleton, as therapeutic agents for infectious diseases, from

which several carbapenem compounds having superior
15 antibacterial activity have been put to practical use, or
under development for practicalization. For example, a

carbapenem compound (meropenem) represented by the formula (A)

CON(CHsa), "

NH

has been already put to practical use and clinically applied.
20 Meropenem has a broad antibacterial spectrum and strong
antibacterial activity, and has overcome instability to renal
dehydropeptidase, which has been conventionally considered to
be the defect of carbapenem compounds. It has superior
characteristics in that it can be administered alone without
25 using a stabilizer in combination.
However, meropenem shows poor absorbatility from the
gastrointestinal tract, which only permits clinical
administration in the form of injection. Oral agents are easy

and convenient to administer as compared to injection, and
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“Disclosure of the Invention It is an object of the present invention to
" provide a useful conmpound havi ng superior absorbability fromthe
~gastrointestinal tract, and strong anti bacterial property upon io

hydr ol ysi s rption. ent ent has onduct ed intensive
st udi es mﬁtgigﬁécg?gfogxgg% ﬁﬁﬁi 5¥gﬁWen?£8ﬁed %%f%c%% AnH-FYthd
that a SpeCdéﬂn&n&aféﬁp@tﬁ@me%%ﬂ mpdar WRryagRmRae o olingt #Erf gELOW ng
formula (1') shows superior i5 absorbability fromthe gastrointestina
tract as coa@medstna’cmvemhmi'alhqs Eriopose drnddbaarerdmlcacpavwntdyg &nd or al
adm ni strat} is deesterified in the b%g¥ into a carbapenem conpound

havi ng anti ﬁﬁ?gr?%Tl?ﬁ?ﬁﬁﬁ%%Azﬁﬁquﬁﬂﬁ“e e ldn @iSh SLPEFE]F property, which
resultedlgn SQEr8EHP$§{i cﬁlégkt%ggdyﬂggi E vention. Accordingly, the
es the tollow ng f)

pr esent |nvent|on provi A car bapenem conpound

represented by the fornul a ( Disclidsuf€@Hd)? the 'Dnveriti@h R2 25 wherein R i
s -CH20COC ( CH3 ) 3., -CHZOOO2CH ( C2H5 ) 2, -CH ( CH3 ) OC02CH ( CzHS)
z , -CH0002 - CHZ AP fRfect ofjthes pregemtyy dRYeHitiopHEeHBroOVERe (EH3) 2.

P et (08 Sy B S e AT S B R TSl )

2, then RZg&s shein te Dl nd HAGHKE3 andClHA@da 0 antCHacEE2) a 2, p@Bﬁeftylﬂpaﬁen
R is -CH20002 -CH20C02 or , lo then RZ should be -CHZCHZCH3 or -CH (CH3)

2. (2) THe hvipotriinfafirr mﬁé:n’@mra oned (1), which is pival oyl oxynet hyl

(1055, 09 2.1 (o)t b gL hul amapmehaiuad RULIGYL QY TELL g oor

2- em 3- car bpxih atige énﬁtbﬂQéﬁﬂéb%?Cﬁhé%lﬁb@é)‘ﬂ@h'&){bned objects and
(1R, 5S, 6S)-2-[(35,5S)- (5N, N-di net hyl am nocar bonyl - 1-i sobut yryl oxynet hyl oxyc
arbonyl)pyrf@mm@iﬁh%tyathpe¢iﬁi?(QE&baphydmoﬂymphyhP Ipmethypbtar bapen2-em 3
- car boxyl at l-ethyl pro ar bony t hyl 5S, 6S 35,59)-(5
N, N—dlnethy¥%5¥%%%%P%%h9§ Eﬁ%ug?¥§?6k9ﬂe% %gi éﬁbgn§$?ﬁﬁ éPFHL%rS yl thio
] 6- [(1ﬂk:%$B6ES%Hfifﬂ*]fﬁoﬂEEH¥l §§@§8§H%e§ﬂlﬁa§afbgé¥l Eecompared to

- et hyl propyl oxycar bonyl oxynet hyl (1R, 5S, 6S)-2-[(35,5S)-(5

conventionally proposed carbapenem compounds for oral
administration, is deesterified in the body into a carbapenem
compound having antibacterial property and then exerts
antibacterial property, which resulted in the completion of
20 the present invention.
Accordingly, the present invention provides the
following.

(1) A carbapenem compound represented by the formula (I’):

OH
HiC CON(CH3)2 0
N / N—COZCHZOCO-RZ
CO,-R!
25 wherein
R* is ~-CH,0COC (CHs) 3, —CHzOCOZCH(Czﬂs)z, fCH(CH3)OC02CH(C2H5)2,

—CHZOCOZO | ——CHzocofO
or ; and

2



*25-N, N-di net hyl am nocar bonyl - 1- pr opi onyl oxynet hyl oxycar bonyl )

" pyrrolidin-3-ylthio]-6-[(1R)-1-hydroxyethyl]-1-nmethyl carbapen

~2-em 3-carboxyl ate, 1-(1-ethyl propyl oxycarbonyl oxy) et hyl

. (1R 55,65)-22[(35,2S) - di net X_k 1 NoC g vl - 1-i sobut yryl oxynet hyl oxyc

-ar bonyl ) 30apyr r of-Pdi ﬁ&%ﬁ{ﬁl ?f - g,y %} - 18]& gﬁﬂ%yet hyl ] - 1- et hyl car bapen
2-em 3-car bgyylabigd nid- 1 NSO QY CRUDSPYE P2 Gt W¥hen R? should b

(1R,55,65)-%-[(38,55)-(5.g)h-, PG} Mhen R* should be

N, N- di et hyl-@HGaCas bonyl - 1- but yr yl oxynet hyl oxycar bonyl ) :

pyrrolidin-3;ylthjio]-6;[,(1R)-1-hydroxyethyl]-1-methylcarbapen :

> em 3+ car bAkyl a¥eeh 1K LR OgH (Gefiokt t5tnyICErFel AGP:CH (CHs) 2, then B2

(1R, 5S, 69 - ¢nbi3S BS) = - -

N, N- di net hy%amﬁlnoc}géboél15 C-%fgg?’opicoﬂﬁglﬂ?)x?/ﬁet%%/ S éar By )

pyrrolidin-3iyk} hwibén6R] (iBR) - 1- hydr oxyet hyl ] - 1- net hyl car bapen2- em 3- car boxy

| at e, cycl ohexyl oxycar bonyl oxynet hyl

(1R, 5S, 6S)-2-[(3S,5S)-(5-N, Ndi et hyl am nocar bonyl - 1-i sobut yryl oxynet hyl oxyc

arbonyl) io pyrrolidin-3yy i 0]-6-[(1R)-1-hydroxyet hyl] - 1-net hyl car bapen

2-em 3- car boxyt % oxycam@;qlzgggg

(1R, 5S,69)-2-[(3 ,95%)-(5 r
Ndi et hyl am nocar bonyl - 1- but yry|°oxymat hyl oxycar bonyl )pyrrolidin-3-ylthio]-6

-[ (1R) - 1- hydr oxyet hyl ] - 1- met hyl car bapen is 2-em 3-carboxyl at e,

| | bonyl th |
((:{(I:? ggegggﬁ%%% %%36}1?'@%‘,%l\ﬂllehégwﬂén?ﬁoégﬁ%ﬂi)lz-‘1-i sobut yryl oxynmet hyl oxyc
arbonyl) pyr (2] i Hhé- SonphditP]o6-dHel Risckreividn@ivsaily by 1- /L BY! ¢gr bapen2-em 3

-carboxyl ate or 20 cycl opentyl oxycar bonyl oxynet hyl
(1R 5S, 6S) -Riyd By byyn(&sthy N (1R, 55,68) -2-[(3S,58) - (5-N,N-

di met hyl-am. b | - 1- but I t hyl b I | i di n-3-ylthio]-6-
TR R B R B
ant | bacteri 1O A 1 4 ul ano 4)
or (2) as aély%%?iﬂ\;%li ngr%dtirﬂel%. 6??) ﬁ%qaﬁ? |d%f§(’:{§,§?|h§?] ageerﬁ\tgtgff%#e)gggeﬁ

above- nemst | reo-{-3arhwdrclates, used for oral admnistration. (5) A

car bapenem conpound represented by the formula (1): H CH3 H ON(CH3) 2
l-ethylpropyloxycarbonyloxymethyl (1R,55,6S)-2-[(35,58)-(5-

N,N-dimethylaminocarbonyl-l-isobutyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[ (1R)-1-hydroxyethyl]-1l-methylcarbapen-
2-em—3-carboxylate, _

20 l-ethylpropyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,58)-(5-
N,N-dimethylaminocarbonyl-1l-butyryloxymethyloxycarbonyl) -
pyirolidin;B—ylthio]-G—[(lR)-1—hydroxyethyl]-l—methylcarbapen—
2—em-3-carboxylate,
l-ethylpropyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,58)—(5-

25 N,N—dimethylaminoéarbonyl—1—propionyloxymethyloxycarbonyl)—
pyrrolidin-3-ylthio]-6~[ (1R) ~1-hydroxyethyl]-l-methylcarbapen-
2-em—3—carboxylate,
1-(l-ethylpropyloxycarbonyloxy)ethyl (1R,5S,68)-2~[(3S,58)-(5-
N,N-dimethylaminocarbonyl-l-isobutyryloxymethyloxycarbonyl) -

. 30 pyrrolidin-3-ylthio]l-6-[ (1R)~1-hydroxyethyl]-l-methylcarbapen-
2-em-3-carboxylate,

1-(l-ethylpropyloxycarbonyloxy)ethyl (1R,5S,6S)-2-[(3S,58)~-(5-

3



" CH20COCH2CH2CH3 30 C02CH20COC(CH3) 3 4 -_(6) The conpound of the
" above-nentioned (!~), which is pival oyl oxynethyl (1R, 5S, 6S)-2-]
(3S,5S)- (" ~- N, Ndi et hyl am nocar bonyl - 1- but yryl oxynet hyl oxycar bonyl ) pyrrol i,

din-3-ylthigl6zf(1R)-.1-hyd t hyl .- 1- met hyl b 5 2- 3- boxyl at e.
() A ant | BARCRHREP Rt RS o T SOuR L7 LOWS SRBBOBY S| oned (
5 6 14 ' ' . - | teri

2bbver naent ) bes (T W Eh o ead TOr e TR o Rre e nePaptd]

Descri pti on2eémtBecartvexyglate ,The present invention is explained in detail

in the foll owing. The carbapenem conpound of the present invention, which
i s repr esent 84l BSERREPERRY kR ¥R TR AoxY) Iethy 143 1R5 SRR 8) H20 [ €8S RBSImhéSei n

h | i ' : f | ) H CH3 ) CO
Gt Cooth e G End By T R R o ) 95 1 Brl B sk Bk SRPRSRYH 2y 1 om
t he gastroi pyeséldint3-actthio ]&$—qqmmr—qdhwx@szwen?wnaLmeaﬁ§%§%£@en—

conpounds for oral adm nistration. The anti bacterial agent of: the present
i nventi on COTRMATIT §1') as an active ingredient. The conpound ( I’

€
et hod o o He Ere h oA AR ReRb Enad BT oo hss P ebmpastatr | 1
conpound (|dimegy hnitl s iRRucad 1360k gryd okomatAFLHRHcaRBbQgPHSs to the 5

10 pyrrolidin—3~ylthio]—6—[(lR)-1—hydroxyethyl]—l—methylcarbapen—
2—-em-3-carboxylate, '
cyclohexyloxycafbonyloxymethyl (1R,58,68) -2-[(35,58) - (5-N,N-
dimethylaminocarbonyl-1l1-butyryloxymethyloxycarbonyl) -
pyrrolidin—3—ylthio]-6—[(1R)—l—hydroxyethyl]—1—methylcarbapen¥

15 2—em—3—carboxylate,
cyclopentyloxycarbonyloxymethyl (1R,55,68)-2-[(35,58)-(5-N,N-
dimethylaminocarbonyl-1—isobutyryloxymethyloxycarbonyl)—
pyrrolidin-B—ylthio]—6—[(lR)—l—hydroxyethyl]41—methylcarbapen—
2—em-3-carboxylate or

20 cyclopentyloxycarbonyloxymethyl (1R,5S,6S)~-2-[(3S,58)-(5-N,N-
dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[ (1R)-1-hydroxyethyl]-l-methylcarbapen- |
2-em-3~-carboxylate. '
(3) An antibacterial agent containing the compound of the

25 above-mentioned (1) or (2) as an active ingredient.
(4) The antibacterial agent of the above-mentioned (3), which
is used for oral administration.

(5) A carbapenem compound represented by the formula (I):

CHj _
CON(CHj3),

| s—C( 0
/ _
LN N—CO,CH,0COCH,CH,CH,

2 CO,CH,O0COC(CHj)s
4
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" production rmethod of the follow ng conpound (I). N(CH3)2 (Il1-1) H3 H3
Y- C02CH20COCH2CH2CH3 CON(CH3) 2 (11-2) N-C02CHZOCOCH2CH2CH3 step 2
~X-CH20COC(CH3)3 H CH3 " ~CON(CH3)2 ( 1V) 02CH20COCH2CH2CH3 02CH20COC( CH3) s

wh in Xi h hal t . 0.,.chlorine atom
’-brgin'elng at L)?r?gr&'ﬁ%\é‘::%% O%p%ﬁzﬁi aﬁ?qqﬁ?é)?“ T ré§‘aeéf]1orkPa&esﬁﬂflﬁﬁyﬁfixyl group (e.
g. et hanepuk £ 05y} Rome BhPANESYISORY0BL. | BOBBICIULRONLI 0XY,

but anesul fonyl oxy i ke),” an arylsul fonyl oxy groéup (e. g., _
phenyl sul fodyrhetdyylmmm&mw\mﬁﬂwmeﬂwh&gdambenﬂke and Y is a
| eavi ng group such as a chlorine atom im daz I 0 njtrophenyl oxy,

|
2- phenyl acePgﬁWquen"ﬁ Withdlsdal %J&"M@irpﬁé’eﬁ/’k’g] -¢-mgthylearbagern 1

. The conpaqun I t ai ned by reacting conpound (Il1-1) or a salt
t her eof \%\nut% %’grr?)(z)%an %@%)n a solvent that does not inhibit the

reaction, syUTh ms shodsaereficel Ajdnt lcdntaindhgakndr ebmpaind COE orE or m
nethylene chloride, ethylene chloride, benzene, ethyl acetate,
N, N- di net hy?}?%‘f?fﬂ?ﬁfa"eloﬂ@q\ldﬁfet%‘-‘yl (&d e Bgnip@e acivet nygrgqnenm de and the

i ke, or a eo t Qf g und use
gianer ally a ﬂigé’p&lbaétepr &Y %3‘ é)%ouﬁg goPFSI & , Li)l?)n?% % Ve%Joc ne
nol e of conpglmgbdIfoﬁ)ora'lj_h%c@ﬁm@t&@t(lbh 1) can be obtained by a nethod

described in, for exanple, JP-B 63-55514 and the |ike.
10 Detailed Description of the Invention
The present invention is explained in detail in the
. following.
The carbapenem compound of the present invention, which

is represented by the following formula (I'):
OH

HiC CON(C.H3>2 "

O/——N / N—COZCHZOCO -R?
15 COR'
wherein each symbol is as defined above, such as the formula

(I):

OH
CON(CHy) |
H3;C {( 3)2 0
&N W ~CO0,CH,0COCH,CH,CH3
CO,CH,0COC(CH3)3

14

is superior in absorbability from the gastrointestinal tract
20 as compared to conventional carbapenem compounds for oral
administration. The antibacterial agent of the present
invention contains compound (I’) as an active ingredient.
The compound (I’), such as compound (I), can be produced
by the following production method or a method analogous
25 thereto. Other compounds encompassed in compound (I’) can be

also produced according to a method analogous to the

5




"As the salt of conpound (I11-1), for exanple, alkali netal salts such as
" sodiumsalt, potassiumsalt and the like, is alkaline earth netal salts
~such as calciumsalt and the like, triethylamne salt, dicyclohexylam ne

salt, pyridine . salt and the like ca nenti oned. The reaction of Step 1
-can be al sopfﬁ???ﬁho%ﬂe?f?PQ%# &r?géc’d'fmg E&E‘QPU‘T’H (bdse to be used is

subject to no 20 particular Ilnltatlon but preferably, inorganic bases such
as sodi um hydr ogencar®bnat e, gef.assi um carbonate and the |ike and organic
bases such as triethy|am ne, diisopropylet hyéag(g%‘aipyri di ne and the like

can be mentionedy t enper a 2is not particularly 2s
@,e rforqmed at conparati{lefly | ow
eactions Hh is generally -30C to 40C,

limted but this §‘tep iq pr
tenperature to suppresssst

preferably -10C to 1(Qi/V\hi | e|the reaction tinme varies depending mainly on
reaction tenperature, the ki ngéH reaction reagent and the like, it is
generally 30 mn to so dozen hodrs or so. Step 2 The conpound (1) can be
obt ai ned by reacting conpound (11-2) or a salt thereof with conmpound (IV)
in a solvent that 7 -, does not inhibit the reaction, such as di oxane,
acetonitrile, testemgdrofyran, ¥h+6OCHDCBTHYCHEHA! or il et hyl ene
chl oride, benzene, ethyl acetate, N, N-di nethylfornmam de, N, N

di met hyl acet am de, di nethyl sul foxide and the like, or a s m xture thereof
preferably in th l_gresence of a base. The anpbunt of conpound (1V) to be
used is generall bout CHp noles, preferably about 1-2 noles, relative to
one nol e of conmpqund ( |

'-2) - ___CON(CHa),

H3C s (11-2)
o7 ~\_-N—CO,CH,0COCH,CH,CHs
CO,H |
step 2 X—CH,0COC(CHg)s (1)

OH
/K CON(CHs),
HsC _C( | )
N / N—CO,CH,0COCH,CH,CHs
| CO,CH,0COC(CHs)s

wherein X is a leaving group such as a halogen atom (efg.,
chlorine atom, bromine atom or iodine atom and the .like), an

5 alkanesulfonyloxy group (e.g., methanesulfonyloxy,
ethanesulfonyloxy, propanesulfonyloxy, butanesulfonyloxy and
the like), an arylsulfonyloxy group (e.g., phenylsulfonyloxy,
tolylsulfonyloxy and the like), and the like, and Y is a
leaving group such as a chlorine atom, imidazol-1l-yl, p-

10 nitrophenyloxy, 2-phenylacetonitrile~2-yl-iminooxy group and

the like.



“When conpound (11-2) is not in the formof a salt, the io reaction of Step
2 is carried out in the presence of a base. The base to be used is subject
~ to no particular limtation but preferably, inorganic bases such as sodi um
_ hydr ogencar ggnatf, pot assi um car bonate and the |i ke and organi c bases such
‘as triethyl = diisopropyl ethylam ne, pyridine and the like i5 can be
menti oned. The anpygt b 0 4 5 c S,
preferably about 1-2 %%}R%éﬁ?dr efilglﬁ%/)e C’fbgl (l?n%:q’r?otfaég%‘ae%gln%%ﬁggq%%yl 2:CZ)I‘@DHHV\{)%(lgI e
the reacti oflIIehpesntarsalf tSHeppdE iwsl thotcommoingul (AIIIYy LEnniat edlvehtstiaep
is preferably perforned at a 2o conparatively |ow tenperature to.supgr ess
si de reacti®PesS pF cirhibiferddimiyepction + & aspddpgpaBl yaceteni bripe;
Wiile the r ' ' var i i ng i7ly _on,k Lon erature,
the ki nd for o CheR e AR SRARIRIN ety Tahe an1 83T 0 oh ORERS 10 e
hours or sochPérise | sersfdrie OfetiBiIpaIted altll,- R), N-Hometk@MBbemanikal i NNt al
salts such as sodiumsalt, potassiumsalt and the |like, alkaline earth :
met al sal t sd¥iethekacetanidn s 8 imefhyl; walifiord det pngt ihrakike, sarta
di cycl ohexy| am sal t ridine_salt.an he |ike. be ntioned.. 30
VWher e neces%%f%&%h@{%%eﬁg%'unghﬁ a‘sng?}lgugﬁ ‘té%g}f?‘)m(? Egir:l)betcgﬁ?? 4% H&F a
convent i onagem@tADN, Ml as-9 e les!, abreFatia®ly BHERAr aLpVRc18EN- | ayer
chr omat ogr aphy, colum chronat ography and t he ?,i ke. 8 -. The conpound
(1) haviongred ptifertublane adliegwiaconpounda (GdmpoundTheprayentret (BI-tle

following formula (I'-a):. ynHH CON( )2 0 ~N- C02CH20C0- R2
C02- R1 \/\/nerCé"i‘’gn'té‘?alccﬁD Yg aag‘%f’ll;‘{ngﬁsgﬁggga RTHECE ofPBIRGE (1F Vi ng a
preferabl e ganfd o 3Py lt(irkee.f ol I owi ng conpound represented by the

H CH3 CON

formula (1-a): OHH CH3)2 H3C S (~-a) N~ N-C02CH20COCH2CH2CH3

- 02CH20COC( CH3) s rmsrethe s Malafy lcompoenldy |(ICER) SSE65) eRahp BS, 5&6) kg bi N, N
di met hyl am nocar bo - 1- byt yryl oxynet hyl oxycar bon i

|
pyrrolidi n-R&YA+ Ht tl-sa-slu(cf’l?%)a-sl- MBx Petfryl Pp}'éﬁﬁgﬂ%n Iﬁ%}‘ga%q the like,

15 alkaline earth metal salts such as calcium salt and the like,

triethylamine salt, dicyclohexylamine salt, pyridine salt and
the like can be mentioned.
The reaction of Step 1 can be also qarried out in the
presence of a base. The base to be used is subject to no
20 particular limitation but preferably, inorganic bases such as'
sodium hydrogencarbonate, potassium carbonate and the like and
organic bases such as triethylamine, diisopropylethylamine,
pyridine and the like can be mentioned.
The reaction temperature in Step 1 is not particularly
25 limited but this step is preferably performed at comparatively
low temperature to suppress side reactions, which is generally
-30°C to 40°C, preferably -10°C to 10°C. While the reaction
time varies depending mainly on reaction temperature, the kind
of reaction reagent and the like, it is generally 30 min to
30 dozen hours or so.
Step 2
The compound (I) can be obtained by reacting compound

(II-2) or a salt thereof with compound (IV) in a solvent that

7



" 2-em 3-car boxyl ate. The conmpound (I1') is quickly absorbed into bl ood by
" oral adm nistration, becones the above-nentioned carbapenem conpound
‘represented by the fornula (II-1) as a netabolite i5 thereof, and shows

hi gh bl ood oncen atl Na conpound superi or in
"-absorbabili§9 ?r% {kﬁﬁr%ﬁet%ﬁﬁqqﬁﬂn r%ﬁéh a§n§l°§aﬂ§efBFeEQnétﬁFéﬂrug
of car bapen@&tf&x{i‘%@ﬂé‘ﬂ;f&?”éﬂ&ﬁﬂd&ﬂmﬁ&%ﬁ e /éaqg&q'dagl ¥th

prophyl actic or erapeutlc agent for 20 infectious di seases,
cont ai ns coopbonidg ) 'Henzdroas dihey lafaaredramnt,i @n@édimpehydfoamammdebyNoNaI
adm nistration, and is generally adm_nistered as an oral _agent. This

pr ophyl act i B tRrkrcekAmide o gime iyl iswidoriogs 2aars&hgedikan BE Broduced
by dil ut |y%1%§#§€er@9#%gm6%%ﬂg%cet%tl %q_l S@ﬁ%l pi %ngsbggéordfhn to a

met hod kno Ci pi éent, xanple fch act ose,

sugar, cal camouserdpnedmpoad cf um nﬂmov&@ts%daa@ baaeh:amycaﬁobe usgd. The
prophylactic or therapeutic agent for infectious di seases nmay contain other

addi ti ves opeHesmrRre bprabpudy dm? @olgshi medptive go, opeamehe gfm

arabic, car y Iulose hydr oxypropyl cellul ose, crystalline
cellulose é$8m¥ﬂE&§ h% 8ant (e.g., magnesium stearate, talc etc.), a

di si ntegrant (e. %en@dmtd‘m Heligungge igakteUforiabg 8t 6altanghd he
| i ke can be nmentioned as preferable additives. so After m xing various

|ngredleWtsrea¢ﬁﬂ¢n>@iuS$eEsZ(ﬂﬁﬂﬂ&ﬂﬂyﬁd U andmbageréeﬁncsubfablha$©r or al
adm ni strat such_a su fine gran ranul e, dry syrup
2nd tho 1 KEEERAE FDPS SPEY i ot BI RS CeRosBa tiRER Y Limbtaticn Bit

prophyl act i @fefmﬁpqq{dfgaaa@tbas% 'sGEﬁCELsOHéd%ﬁeﬁ§8§o§ H?a]fs te,
produced. The conpound ( of the present invention IS usée or the

prophylaX|quwaﬂsmumraaxbuﬂataﬂhndnthetﬂdks dndeasganfpabases| sutly,as
bacterial infectious disease) in manmmal s_(human, cow,  horse, dog,_ cat, rat,

nmouse, hans?%&eEﬂﬁﬂ%WﬁPQHI@%lSQQ§9PQlPﬁ€Y#ﬁFéEFVoﬁgrﬂﬁééﬁs%%d B ul ER
di sease, ;5" aol A HohdUiREd! WA ILRERRE. of | 1AEMNadL A ddIRR QU d) sease,

urinary tract infectious disease and t e can e menti oned. Wile the
dose of conperk]l(lly )ahoyrant-+Hiculodelsy plrkferubiliyeabdepend? ngobas | he
adm ni stration subject, synptom and 2s other factors, when it is

adnln|stereEP#%ﬁlVQ(ﬁoeS&%nﬂqge sfuremparifedtIa?bease, it is orally
d t d f ht
EEREREEY SR e e

(preferably a do ody wei g t9°4 tines a
day. 30 Theedipailng 1 Dlmfteﬁbetaﬁeselﬁbpl ﬂge?féﬂérgﬁl‘yeﬁ!é&ﬁbﬁn&i ey i or
antibacterial action in a body at a dose snaller than the conventionally
proposedocaﬂwﬁﬁéw@mW§@ﬁpd@wdtﬁmpeéﬁﬁuradﬁbn$EPPH@$®nSld© reactions,

which is generally -30°C to 40°C, preferably -10°C to 10°C.

While the reaction time varies depending mainly on reaction
temperature, the kind of reaction reagent and the like, it is
generally 30 min to dozen hours or so.

25 As the salt of compound (II-2), for example, alkali
metal salts such as sodium salt, potassium salt and the like,
alkaline earth metal salts such as calcium salt and the like,
triethylamine salt, dicyclohexylamine salt, pyridine salt and
the like can be mentioned.

30 Where necessary, The compound (I'), such as (I), can be
purified by a conventional method, such as recrystallization,
preparative thin-layer chromatography, column chromatography

and the like.



“In addition, conpound (1') may be used along with a different antibacteri al
active substance, such as antibacterial agents (penicillins,
~am nogl ycosi des, cephal osporins etc.) or a therapeutic drug for systemc s

_synptons of bacterjal infectio antipyretic, al gesi c, antiphl ogistic
-etc.). Exanpl es Tﬁ epﬁ%ﬁ’%‘é’l’épﬁ)( err]WP%fﬂj aprpd?ﬁ%n ia% &R dgugf"ttl g 1s a
conpound Ofc&ﬂﬁo@ﬁ&sf%§ré£@ﬁ¥3dcﬂyEHH%‘¥8¥f3d¥H$'ﬂ&r%%ﬁ%'klb¥ §o referring

Exanpl es, which are not to be construed as limtative. Exanple 1

pi val oyl oxynmet hyOH

(1R, 5S, 6S) - 2-[ (3§, 939) -Idls-

onyl )15

pyrrolidi n-l§|3§:rthi o]

| at e Sodi um (1R, 5S iS)N

(3S,5S)-5-N, Ndi ’h/yl am npcar bonyl

| ]-1-met hyl car bapen-2-emB.ca xylate (21.1 g) was 20 suspended in

N, N- di et hyl f ori nam de ( Qﬂ'wgnd but yryl oxymet hyl p-nitrophenyl carbonate

(16.3 9) ke i Xt ur tirred at roomtenperature for 1
@figfrg %Col'g% %el 1S as %e\ﬁ gg tacli? .

hr. Again, the reac ut’i on was coo °§_&,‘ and pi val oyl oxynet hyl
iodide (21.4 g) MBS @dshind her)Mbeingy WepréZethbl beBoAti 5RO I SAPEE aERK €
for 1 hr and ethyl acetate (400 ml) was added. The m xture was washed wth
5% bri ne (450lk¢Yyinmmd-anpnahdrapraseptedudyssiieufosublat éI-& hyl acetate

!-k’ﬁi met hyl am ngc | - 1- but yryl oxynet hyl oxycarb
EONEHs),
- JS roxylet hyl ] - 1- net hyl car bapen2- er’r(|3.a)ar boxy

. _p2
N Pa@ﬁ%%ﬂcﬁpoﬁ 6- [ (1R) - Lhydr oxyet hy

was evapor at ed r reduced pressure and the residue was purified by
silica gel colu r bty aphy. 30 The obtained solid was dissolved in
et hyl acetate ( ) 5 | $opropyl ether Cﬁ@(N(trCl)'l s added and the m xture
was stirreddg@” 1 Ty e\precipifa crys al 8

: A re coll ect eddr_é)
filtration to give]197 g title mpound. 11 - IR (N , cm1l):
3395, 1794, 1753, A77M~636 1H No:é%&eﬁp&@amblz%g@ 13t) , 1.22
(9H, s) , 1.26 H d) ,l[1.33 (BHQ(B 1. 65 (2H, m , 2. 34 (2H, t) , 1.
7-2. 8 (3H m , 2.9-3. COGH,QGQLECHs)s m), 3.9-4.4 (3H, ), 4. 71 (1H,
m, s 5 6-5. 8 (2H m , 5 89 (2H ABg) . Exanple 2 ’

1- et hyl pr opydmedjcardioralloypdyomstiethyl (1R, 58,68) -2-[ (3S,58) - (5-N, N~
(1R, 5S, 6S)-2-[(3S,5S)- (5N, N-di et hyl am nocar bongl -1-i sobut yrill oxynet hyl oxyc
ar bonyl ) pyr¢is dinkaninaaarberg A TRELY TR axyRe ERKY PFY 22 Hee Byl k-ar bapeni o

2-em 3-cgr t.e:.S00 | f T —1—hwve —1— -

(1R 55 2 @%J{%@%& %%ﬁ%ﬂe?h;ﬁ‘%’ nGCArBERIY 8TRY Ol THIPS Y SRR T (1R

) - Lhydr oxye2-an3-camidyylieaehapen- 2- em 3- car boxyl ate (1.06 g) was suspended

in N,Ndinethylformam de (4 m) and i5 isobutyryl oxymethyl p-nitrophenyl

carbonate (813 ngihevaempeded il '3CisTReigkiyurbsapkedt intedieod dumoral

t enper at ur . Agail R, L r tipn _sol ution s.cooled to 5C, and
%C{rﬁnljsi{)y tJ.Iog1 'ﬂ)etclggl%si %gg aB?IgAferréi:lone C ébda_pelxheemm xture was

let hyl pr opyl oxXycar (‘)Eny oXymnme odrde was” a

stirred at doapourRimepesented by Rheafgrabhy| (2o-areiatL fShpE)iMas
added. The m xture was washed with 5~ brine (50 ml) and dried over

anhydr odg séwinaafsulahgt shomshhighcbiard qascentpativrd dadedyredovpdund

th id ified by.silj I I ch t hy.
e obt ai nad Sorit EE aree ory BRoPROEPRY ShcEEaD act e Te ke Tistopy |

ether (5.5 #HactWaandddeduadRéulingsMhXpeb8rigSost b4 F186bdm ledipouthe
precipitated crystals were collected by filtration to give 1.22 g of the

title conpowetticRleMlyomeropetpm) 3395, 1759, 1724, 1651 1H NVR ( CDC13,
8ppm) : 0.91 (6H d 30, 1.33 (3H d) ,

2.9-3.2 (6H) , 3iAf%.r’éli%’Q%%’zn%GEfSP%YA?%'tfzgrég Hnﬁh‘gg%é%!ﬁl.c SITH Ty
5.6-6. 026 4HnfBcti o6 MR5Cades, which contains compound (I'), shows the
aforementioned superior action by oral administration, and is
generally administered as an oral agent.
This prdphylactic or therapeutic agent for infectious
" diseases can be produced by diluting the compound with

25 pharmaceutical excipients according to a method known per se.
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"~ 1- et hyl propyl oxycar bonyl oxynet hyl (1R, 5S, 6S)-2-[(3S,55)-(5 12 -,
" N, N-di net hyl am nocar bonyl - 1- but yryl oxynet hyl oxycar bonyl ) pyrrolidin-3-ylthio
]1-6-[(1R) - 1- hydroxyet hyl ] - 1- net hyl car bapen2- em 3- car boxyl at e Sodi um
(1R 5S,69)-2- 3S,$§.—5.—NNS ,
-di met hyl ani AOCEP BT IRATE i iE $XAPHR0] S63FChR) 12AFAPExy BYERF - 22 het WY1 ca
rbapen- 2- em: 3ri5aH DAxy | &t £ i nias shepended ik %‘ B gk | f or mam de
(5 mM) and butyryl oxgmat hyll pgﬁliﬁpophenyl car bonejit e 313 rrgn?g?\g's added at
5C. The m xture \Ese giropladaitiicoan ttherepatie tgent Bor infédgaioust he

reaction sol ution was cool ed to 5C, and 1lethyl propyl oxycar bonyl oxynet hyl
i odi de (1. 4913[52%8S DRAMSPI A Athey addidivesr pRddgRaRgeon?RenpEPHL ure f ox

1 hr and .et t : ) . 1 e she ith 5%
bri ne (56 ﬁémaé:fdee’d?% }dl(%év%ce}r rraae)riﬁi}ﬁgr gﬁgq.gg*di %ﬁsglf%gé.’ %é\%%}é&?&rpe% ate was
evapor at ed ¢ceitiarl sssludediny:8aTdpy1arelihackesi dugswaslphei Eéethbyssilica

gel colum chromat ography. The obtained solid was dissolved in ethyl
acetate (5 #%9-) 4 oprpicasthele.@20 mepnradulddtgagatet hbaht xete e wes

ti df J Th i pitat | || ected. by 2 iltrati
Lo give 1 055 Hredi ] & o triheirERly, FR fuifee e SoLaY, THale 1755 "
1651 1H NMR{&OClhd &l kel <3d beHmeh) ion@d9%4s( ‘flefééi‘?lglllﬁ-a?&ii@ﬂreéj) ,

1.33 (3H, d) , 1.63 (4H qui) , 2.34 (2H t) , 2.9-3 , 3. 13.9 (4H,
m, 3.9-W ATr mixing yarigus2lingmpdisngse. Ohedmixtyre zs Eewrpl kazed

1- et hyl pr opyl oxycay bonyl met hyl . ,
(1R 55, 69) “P1q 26 SoER%es RN SHeCAP L& RBC BFBONF TR EF BER BHOR o3 1A oxyca
rbonyl ) pyrreddfins 3- i+0] -6 b drgc})%t |'] ‘-@i&lﬁlﬁ apenZ-8ig 3-
car boxyl at e foéﬂsl(r)édi uﬁn%}:%llh;'ll%o']SSfEl é{§§ @a[lﬁlﬂy' 1@/, dr%( AP %ﬁ@’
(3S, 5S) - 5- Ny ndEinyy [taman oexhibdn khpynr perdsa; 3whétdbp]aB-¢£dR) - 1hydr oxyet hy
| ]-1-methyl car hapen-2-em 3-car boxyl ate (1.06_g) was suspended in
N, N- di met hﬁ#@?ﬁﬁﬁ%c( AInitfezageriic agepfkopPonitbRGHEL S dnea1e%SiRehy |
carbonat;g (We/$r88u RS added at 5C. The mixture was stirred at room
tenperature for 1 hr. Again, the reaction solution was cooled to 5C, and
let hyl pr opyl oxycaheo mpmmpoymet I’ )i odi dhe(htré2ey}) msertiad.isThesefull Xidt e
was stirred_at roomtenperature for 1 hr and(etyg%/éﬁ:apet ate (100 m) was

1

added. The WS ®FPhNdexigsBed/ it hrsatBepheo TiQiy drseasaiver
hyd j I_f . Ethyl . : d
roxsur e ant A CHardys Hacthr At YR NERs MEEANES, I Sark B4 SToman,

io The obt aigwgd healsie] Weg,dicasg! ¥ed, i Moes8y| haretet eadd He -1ilk&ORr ORY!
ether (20 nl) was added and the precipitated crystals were collected by
filtrati2dn the dinfectiegsgdisennesti pheutempodhseasR (Megmizatanyl): 3395,

1761, 1717, 1S _1H. NMVR 1 Spp :.0.9 6H, t).,., 1. 14 (3H_.1t) ,
1.26 (3H, d)njf?e%%lé?g‘s( gﬁ?eaf%%éii?ﬁﬂ, %%?3,1"23%‘%“(% dpseasey. é‘(rén(aéﬁi
3.13.9 (4Htrakct, i83f8ctidub3lisBhse 4ndbt¥e BikLHambe merfi®ried 4H M .
Exanpl e 5 1-(1-ethyl propyl oxycarbonyl oxy) et hyl (1R, 5S, 6S)-2-[(3S,5S)-(5z0
N, N- di met hyl ani n#édrisorpple- fassolaft yopireundet Hy'l)ox yweartiondamiar roli di n- 3-yl t
i) -6 [( 18 Ay G @retig 15101 S REIG: S s 2l 520 i (IR

- 5- N, Ndip sretohledm Qe Ron i N 11l eddH ¥ e P -dA Rl Sexample, .
hydr oxyet hyl ] - 1- net hyl car bapen- 2- em 3-carboxyl ate (1.06 g) was suspended in
N, N- di met hpldfudrtmpmireie e mli)s eqursek i sidbuitsy ropdadiyymetdmd n istre tedpireny |dose

car bonat e % 13 rT%) was added at 5C. The m xture was stirred at room

t enper at ur 8o OF FramRI& n 2hod e Mot KebRAGYo T S e o %RE STABY, &and

L-(130 et NHREORY QreAr BORY iyhef Belay QUL dbbi) M85, afldathe TN
m xture was stirred at roomtg%e aturé)forl )r an et]hy ace atees( 00 m)
was added. dalge mi xture was washed with 5~ brine (50 m) and dried over
anhydrous sodium sul fate. 14 . )
30 The compound (I') of the present invention can exhibit a
superior antibacterial action in a body at a dose smaller than
the conventionally proposed carbapenem compound for oral

administration.
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_-_ Ethyl acetate was evaporated under reduced pressure and the residue was
purified by silica gel colum chronatography. The obtai ned solid was
di ssolved in ethyl acetate (5 m). I|sopropyl ether (20 m) was added and

_the precipitated TIp_i{?v\%gr,s,was collectgd by, filtration to gi ve 810 ng of the
title conpound. |8 (REFLFLoRm §9MPRYBS ({74smay7bg usgdraipnEvrithpe: s,
8ppm : 0.94; ; . ~6) 6 X H d), 1.5-1.7
(4H, ), 1. %é?g%%%)c(ﬁﬁ,héé ?Qg%?g Scit(liv%eﬁ)(’%?tﬁ‘?’)cf-’s.]sg%?il(i% M ) 3.0-4. 4
(3H, m , 4anbilBac8Bet2l] apent5. (pEni8i@2knsn) amibogl§coblides), . Exanple 6
1- (1- et hyl propyl oxycar bonyl oxygrgt hyl . ) -

(1R, 5S, 6S) - 2ePL3LC3RPr L8R RE-Er hePRyRai REEREBEAY SruguEpry ISySEeBc vl oxycar
bonyl)is . . . . . ,

pyrrol i di'n-PERS) °8- PRTRFF12hy dPERGEERTI (PR ARY SISy bRREATSEHCa- car boxy
| ate Sodi unantiphlogistic etc.).

(1R, 5S,69)-2-[(3S, 5S)-5-N, Ndi net hyl am nocar bonyl pyrrolidin-3-ylthio]-6-[(1R
) - 1hydr oxyet hyl ] - 1- et hyl car bapen- 2- enkzanplemxyl ate (1.06 g) was 20
suspended in N, N;di net hyl foymam de (4 m) _and, byt.yryl ox t hyl

p-ni t rophenyl ca IB%%%XJ(%%% P fdﬁ%d’rﬁduélﬁgeﬁ%gﬁﬁr\éfmégesti rred
at room t enpafsbusE $O tHe Bre Lo nin&&@ti@ﬁ?éfé”eﬁ?i&'ih@& msd&eggﬁdbg,o
5C, and 1-(1lethyl propyl oxycarbonyl oxy)ethyl iodide (1.49 g) was added.” The
2s i xt e weferring cdxampiesm vehpkrarer rototolbkr candtetkyll aacet ate (100
m ) was added.. The, m xture was washed with 5~ brine (50 m) and dried over
anhydrous s e stY¢ate. Et hyl acetate was evaporated under reduced
pressure angh depidue was purified by silica gel columm chromatography.
30 The obtained solid was dissolved in ethyl acetate (5 m). |sopropyl

et her (20 mpivaiasyy laddettdyd tIR,BSe6Spi-Ratlddspbaper 5xrsNeol | ect ed by
filtrati ong_%io%j}lpe 650 ng of the title conpound. 15 1H NVR (CDC13, 8ppn
:0.91, 0.9nsHykaminggaghbonyl~1lrputyrydgxynethyjoxygansorgH -d) , 1.58

(39 s pda oyt 40 pydyd st eyl 0
1- (1- et hyl pr-omH3»eadndxglytexy) et hyl

(1R 5S,6S)-2-[(3S, 59) - (5N, N-di net hyl am nocar bonyl - 1- pr opi onyl oxymnet hyl oxyca
rbonyl ) pyrrol i di mosiiam Hil®.56-pE1RP-1(BydPSXyarNyNt - 1- net hyl car bapen2- em 3-

car boxyl at ey [ R 2l s ginal C 1l .
(3S, 59) - 5- &ﬂ%%#&%%ﬁ@g?g’%ﬁﬁ%%rl%r"Pd? Y31k 87 LER R - 1hydr oxyet hy
|']-1- met hylisaragethd1qmidmeahlosikBhpenl2 06mI3 - ¥asbsxppetwietbi N o) was
N, N-di net hyl f ormam de (4 nl) and propionyl oxynet hyl p-nitrophenyl "carbonate
(773 ngROwWEN SRedeied gnalN,Fedimashpl fommamide ¢80 rmEd androom tenperature
for 1 hr. Again, .the reaction_solutjon s cooled t nd
1- (1let hyl pr%%%%’ﬁé‘%%ﬁ?’ﬁo?ﬁfégﬁwhfaﬂﬁ' dE2FOnRTY) &/\é& éﬁdéff‘.s Aidsd Btur e
was stirredgeat rgNtESMRES, f.Qr, hr, a t was
added. The%mékture V\H/Estls waséae s\?visttﬁrSr%%dzgtb? gnogl ?%%.p%{é?{?%% fd‘r}lpg%lr%%/'er
anhydr ous sodi umAsmalifhgt eheEtrbgkbtaort adkutbsn ewapoced bsH upsle3°cr eduaed
pressure and_the residue was,pyrifi by silica ol utm chr omat ogr aphy.
The obt ai néJ&VégPV&°M@e§P\§§oF5§adﬁ n?gjr h%l gbc‘%ﬁ‘%t%ﬂ%‘fm yhe| mdxtBEg| WaE her
(20 m) ,wa d LRELPI d | | Y,
filtrat izon%tt%%?geé%gbgg 21 t%gé%ﬁ?efggmn%%rn?ll R i%ul ol, c%e?)(:4og395,
1759, 1728ml16¥aslEdNbR. ( ODE 3nidppy was0walhe@Mith) 5% brihd (860 €d)), 1
a26 (3H, d) ,. 1.33 (3H, d) 1.59, 1.60 (3H,_d) , 2a39 (2H, q) , 2.9-3.2
(6H) , 30 3ndid¥igd( gperppnhydrousy sodiym s§lfate. s 4 8 (2H, m) , 5. 6-5.
? 1(R2Eé gis) ' Z?t ?gg(tégil_ %?ﬁaﬁéig% CePaSYFA LAY L2 GAURARY PRELRLIY ang

the residue was purified by silica gel column chromatography.

U

30 The obtained solid was dissolved in ethyl acetate (40 ml).
Isopropyl ether (60 ml) was added and the mixture was stirred
for 1 hr. The precipitated crystals were collected by
filtration to give 19.7 g of the title compound.
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qli_rret hyl am nocar bonyl - 1-i sobut yryl oxymnet hyl oxycar bonyl ) pyrrol i di n-3-yl thi o]
-6-[ (1R) - 1- hydr oxyet hyl ] - 1- net hyl car bapen2- em 3- car boxyl ate Sodi um

] é.lﬁefﬁ’y?ﬁ?n ﬁ%gzgﬁﬁ%a b‘?}}_‘JrNbFNi g??ﬁ’ 8- 1194t o} 7831 (AHB8 1R %xyet hyl | - 1- met hyl ca

TR B e R T e ML PR e e

~at 5C. The biXBulBHped) stiseed(at, mygm2.ewperat,ure ,f ar 712h8. (3a,Agpin, the

reaction solution was cooled to 5C,  and cycl ohexyl oxycar bonyl oxynet hyl

i odi de (1.48- 373 vhs(&lded - e S taHyr @was -9ridr-ded 38t mdenht dhpdiHs unk, f or

1 hr and ethy}_acget (.00 a . The mi xture was washed with 5%
brine (SanrTF)éa%dgd?éllgﬁ v’ergﬂaén%y@rildug\%;%gdi um sul fate. 15 Ethyl acetate was
evapor at ed Exaifpleé ezluced pressure and the residue was purified by silica

gel colum chromat ography. The obtained solid was dissolved in ethyl
acet ate (5 ht9thyleperiphaxyaarbonylexymethyd ddB8e8S5ah8) tBeB8cHH) + &5ed

"R (N o1, A ifieuttentnad 11 3e outuavi Rimat ereucabim T 1 1

6H, d) , i i ] : Hj - - _m,
2.0 3.2 (687 e (A R Pt Rehg s Ene en gy fatkdseh
6-6. 0 (4H 2mgm-3-aatbanplased cycl ohexyl oxycar bonyl oxynet hyl

1R, 58S, 6S)-2-[(3S, 59 - (5-.N, Ndi net hyl am_nocar banyl - 1- but yryl oxymet hyl oxycarb
(()nyl )pyrrZJI i di[ §1 §C§ﬁa‘ﬁ‘§ o(]l-lje’-}'l[dsl('%)-"%—'ﬂ)/&lsogﬁéf'ﬁy%]'NI- rrgt Ky%/ca)r(%apeng- e)r%/B- ca
rboxyl at e ;001 i 5 i din~3— i 01~6- -

(38 BS) - 5 N Fm; m’t&h@ﬁlﬁ%?é’g’r gﬁ’%[rfﬁ?rlrlgﬁfl PRy 3 ehT 8T LRI - 1hydr oxyet hy
| ] - 1- net hy | loadhapertid- ldmi3neahlydcprbbpenl 206mg B~ vasboxgbebdedl 06 g) was

N, N-di met hyl formam de (4 ml)_ and_butyryl oxymet hyl 17 -. p-nitrophenyl
carbonat e (BEPSHPehAS Audbdinethylfopdapideudd Rhs akdrred at room

t enper at,ur g ;:@g{@i the. & i o] i S I to 5C ,an
cycl ohexlgl glx{/dc}glr%’orﬁ{lﬁoo yrré:{ﬂﬁ;}l i géﬁg(g&bgﬂgg S?%’g&gﬁdé@fﬁ)fﬁ S xe%%cfeép was
stirred at Jo@vCt emMes ahiktudOrwak WtiddEEY rodfetahpetd®ra! Yopas peded.
The m xture was washed with 5~ brine (50 nl) and dried over anhydrous

sodi um sul fate. RIdin,addeareawdd ooy apdnatied wadecookedicen Pitsssumde land t he

resi due was i, Si | l.co chrogat ogr aphy. so The. obt aj ned
solid was cﬁtglg)(; pvrlgg)q'il?&gtcﬁﬁ)%ggggé‘ e%ggid yodf %p?gp@) %’[h"éars (afgjﬁ’#)') ?ﬁs
added and thi&t¥RChRist 3tadrRaVEer rhes €ehbeshedrdyrdt |1 gt i oy togjve 1. 10
g of the title conmpound. IR (Nujol, cm1): 3400, 1760, 1715, 1653°7is 1H NWR
(CDC13, 28p@meetate 950( 8) wps, added. 2.Thd I8iktune wak 3@shed, wdkh, 5% 34 (3H,
d , 2.34 (2H. t),cn 2-.5-2.9 (1H, 2.9-3.2 (6H),, 3.1-3.9 (4H, m), -
3.9-4.4 (3R ‘5.055“&.’9‘3‘(‘%,‘1&&?? g?’%‘fs%h{’gﬂ?uéﬁégdﬁ%zﬁu%fﬁé‘?-(zH, ABqQ)
Exanpl e 10 20 cyg nykexyeal B8Nyl oxyPEEEY | und

(1R 5S 65)-2.[ (36 & CE-N i hathol SpdEated under reduced pressure and .y
ar bonyl ) pyrthe! irgisidBeywaki phx6£iedRpy 1s hyilcaxyel hyt Jurdn netdopatardyapdy?- em 3

i met hy! amRG APSERYERY FPLLRGYAS ST EAFORS oL (THHS U AR WS ot hyl ca

rbapen- 2; ems3peaphax ukake Q%;Qﬁmgg]iyg%piﬁﬁ%@ ik %i%tgjfgnu!%é fqr; i de

(4 M) and isobutyryl oxynethyl p- car bonate was added
at 5C. The fwirxfluhe . WweBhes tprecid iafa tteab oryatpdisatiere tolléched B9 Again, the
reaction soI,LlJti on . was cooled to 5C and cycl opentyl oxycar bonyl oxynet hyl

i odi de (1.451GFalde ali@edivant- 42 x¥ P W &itle <tPmRoUnsbm tenperature for

1 hr and etIﬁyI(Ngsgtlat gm(11,003g19)5 \A@§5§dd§924Thf6g1xture was washed with 5~
18 ! ) ! ! !

'H-NMR (CDCl;, 8ppm): 0.91 (6H, t), 1.17 (6H, d), 1.25 (31, d),
30 1.33 (3H, d), 2.9-3.2 (6H), 3.1-3.9 (4H, m), 3.9-4.4 (3H, m),

4.5-4.8 (2H, m), 5.6-6.0 (4H, m). |

Example 3

l-ethylpropyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,58)-(5-
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-, brine (50 m) and dried over anhydrous sodium sul fate. Ethyl acetate was
" evapor at ed under reduced pressure and the residue was purified by silica
gel colum chromat ography. The obtained solid was dissolved in ethyl

- pouder was BolroipeiRBlaRiReFathon (ol gl B Iom e HneYerEPeR Bhpound.
1H NWVR z ; — 5 : .
1.33 (3|(4, J?%.gﬁ{f?% %’Qlé%éﬁgé 9%1.19 %16&&30.)915,-8(3\:%3' l@%f’ﬁ%&?c@gi"‘&gﬁA
(3H, nm) , 426ed-B-(2tboxylatd. 6-6. 0 (4H n) . Exanple 11

cycl opent yl oxycar bonyl ox

met hyl : _
(1R 5S, 6S)-2-]( 38?8@}“@5}/@&5%@%343“%%&‘}%&- but yryl oxymet hyl oxycarb
onyl ) pyrrol Ldj n:.3- i 0] -6-[(1R)-1- hydr.oxyet Ryl .- 1- net ar bapeni 5
oY BY 10 Ah ey ViddR S B Ry MR Pl BB Y ks 2
(1R 5S, 69) - BYﬁfaﬁr@ﬁiyﬁ}N%ﬁ@l%dﬂfép&%@ﬂﬁ'—l&ﬁ&b@&yib@eﬁi|. bbi g) -Rab (1R
) - Lhydr oxyet hyl ] - 1- net hyl car bapen- 2- em 3- car boxyl ate (1. 06 g) was Suspended
in N, N-di nesh§periedm »al (N-dine thd fammanildex yiderrdy| a2d pubiyrydphengthyl
car bonate (813, rrgg was ddeclD at 5C. The mixture was stirred at room
t enper at ur ePTBIT W‘?nﬂgaﬁ‘?ﬁ Mars et a9)sHes: rOReRagtcddf ed T BEXtHAE

cycl opent yl @x¥ Cca¥ bered %’N%M'téﬂﬁi@z%u(rje 45,9y wes added. The mixture was
stirred at roomtenperature for 1 hr and ethyl 2s acetate (100 m) was

added. Tive mi xt urkgadas, weash eckadttiorbsdiutien M@ snicpoard dbi B pvaid 1-
anhydrous sodi um sul fate. Ethyl acetat S evapor,at under reduced
pressure an%%%&¥%¥%?ﬁé’%ﬂﬁ%wt§y\ﬁilpﬁéaegéI1'ggl gimvesr 8daedgr B8y .
The obt ai negi s@hit&l I s i ) hpr3Qn kS yl

et her (20 m% was a‘yj%;dﬂand td/hgackprfg)gﬁoﬁégntp% %%g\%seﬁfé\ﬁgg Iégl ?rel%t%gﬁ%g
filtration acetptve (LOb ngl)ofwadshadded.e Thapoisturd HddVRvd SHXE i tBp By

0.95 (3H t) ., 1.1-2.2 (11H m . 1.30 (3H 19 ~_d) . 1. 34 (3H d) 2.
34 (2H, t) brineg(50 ml) gpd gried oversanpypgpps, Sgdiymzsulfare. ny |, 3. 9-4.
4 (3H mn),, 4. 5- « 6= , j |
foﬁrrul a? 50f t he c%tr%’olﬁ?}seﬂs?to talsn%gglp ﬁgéégpfﬁe%lef- {Eggggg%%%s‘?# #agt%#];al.

[ Tabl e 1] Gl He&EHBIOMEHDZ iHEGdSHY-sh11ch GO CH3DGA Reh £8Ra Rog Fxaipl € No
. R R2 1 -CH20COC(CH3) 3 - CH2CH2CH3 - CH20C02CH( C2H5) 2 - CH(CH3) 2 3
- CH2 0CO2 CH(Byer yascigegAvmdcapsehy EHpeeRaty 85 - CHa) 2 5

a
-GPSR0 SRS A SRS 0 SR S0 UG
11 - CH2002for QHHH2COMBe2Precipitated crystals were collected by

20 filtration to give 1.02 g of the title compound.
IR (Nujol, cm™): 3400, 1761, 1722, 1651
'H-NMR (CDCl;, Sppm): 0.92 (6H, t), 0.94 (3H, t), 1.26 (3H, d),
1.33 (30, d), 1.63 (4H, qui), 2.34 (2H, t), 2.9-3.2 (6H), 3.1-
3.9 (4H, m), 3.9-4.4 (3H, m), 4.5-4.8 (2H, m), 5.6-6.0 (4H, m).

25 Example 4
l—ethylpropyloxycarbonYloxymethyl (1R,5S8,6S)~-2-[(3S,58) - (5~
N,N-dimethylaminocarbonyl-l-propionyloxymethyloxycarbonyl)—
pyrrolidin-3-ylthio]-6-[ (1R)-1-hydroxyethyl]-l1-methylcarbapen-
2-em-3-carboxylate '

30 Sodium (1R,5S,6S)-2-[(3S5,5S)-5-N,N-
dimethylaminocarbonylpyrrolidin-3-ylthio]-6-[ (1R)~1-
hydroxyethyl]~l-methylcarbapen-2-em~3-carboxylate (1.06 g) was

suspended in N,N-dimethylformamide (4 ml) and

13
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‘preadnini stered, to {ats er rou and the npoun

"+ nvention (BBﬂBbﬁﬂH

- Experinmental Exanple To clarify the superior properties of the conpounds

of the present invention, the follow ng oral absorption test was perforned.

s Experinental Exanple 1 An enzyme i nhibitor (cilastatin) (50 ng/ kg) was
f. the present

%w& P TLIGORRGRGD SRE: O&Béﬂelﬁgéninﬂ ) stafefddefie

pl asma concegpt o] f Qpenem produ |o b LE SI,S re at
0.125, 0. 25§E 5?' @Bg Tgertuggo glﬁdéglf)‘c ﬁ%t ety FUES e§°&n E‘

pl asma concentratAgaih| r@l@%a&ﬁﬂiﬁ)sdfmldﬁi &Iy @%@m’aheor gstl] tsn@re- shown
in Table 2. [Table 2] T a s tAverage plasma concentration (~,g/m) U 0.125

0.25 0.5 1.9 hyépmmhomqbw@mwdm@mﬂﬁm()lrﬁﬁr Ea Pwashaﬁdslarrﬂlr@ ;
6 t
10. 621. 3%2h RELRPE $dd 5t6 r1:5e5d5 A6 Ao ! %%e[%:' %HS PRoCR! {1 ! fﬁg f:‘%?”po”“

(r) e present ThVeRtTon is superi or

gast r0| Nt esht@Baté r a000 hylonals adiidu. st TRk ﬁﬂx@ﬁr@%@r@bﬁéa GAneEy onal |y
proposed 2o car bapenem conpounds for oral admi nistration, and the active

form producesine (184 rmyllorapshidrheshoness anhivcirens andubao&glfateproPerty to
a w de range of ial strains. Therefaor s extre usefu r
t he prpphy?ax!s 3?09§i%ﬁ?ﬁﬁﬁt%ﬁwqqﬂ%ﬁﬁHQ5 §i§83§§eréHFFaEB¥9??9re and
bacterial apnhénf&eidnsis, A 35%{3;3' ed DY $i3BRLI GRY EBlhﬁnbéﬁ?&n\Aﬁl Cﬁr&’ﬁﬁf.m

application No. 2001-15087 ed i n"Japan, the contents ar e
her eby immoT@Qrthaﬁm@drsﬁkmdﬂwaa di@ sl vedCliAl BBhyl Aceaabapé¢henironpound

n h '
represe tEdIggb%o§§ {ng { 20 ml) was added and the precipitated

crystals were collected by filtration to give 1.13 g of the
title compound.
IR (Nujol, cm™): 3395, 1761, 1717, 1653

15 'H-NMR (CDCl;, Sppm): 0.92 (6H, t), 1.14 (3H, t), 1.26 (3H, d),
1.33 (3H, d), 1.64 (4H, qui), 2.39 (2H, q), 2.9-3.2 (6H), 3.1-
3.9 (4H, m), 3.9-4.4 (3H, m), 4.6-4.8 (2H, m), 5.6-6.0 (4H, m).
Example 5
l1-(l-ethylpropyloxycarbonyloxy)ethyl (1R,5S,6S8)-2~[(35,58)-(5-

20 N,N-dimethylaminocarbonyl-l-isobutyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[ (1R)-1-hydroxyethyl]-1l-methylcarbapen-
2—em-3—carboxylate

Sodium (1R,5S,6S)-2-[(3S,55)-5-N,N~
dimethylaminocarbonylpyrrolidin-3-ylthio]~-6-[ (1R)~-1-

25 hydroxyethyl]—1—methylcarbapen—2—ém—3—carboxylate (1.06 g) was
suspended in N,N-dimethylformamide (4 ml) and
isobutyryloxymethyl p-nitrophenyl carbonate (813 mg) was added
at 5°C. The mixture was stirred at room temperature for 1 hr.

Again, the reaction solution was cooled to 5°C, and 1-(1-

30 ethylpropyloxycarbonyloxy)ethyl iodide (1.49 g) was added. The
mixture was stirred at room temperature for 1 hr and ethyl
acetate (100 ml) was added. The mixture was washed with 5%

brine (50 ml) and dried over anhydrous sodium sulfate.
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'Q3)2(L) 20C0-82 wherein 5 R1L i s -CH20COC ( CH3 ) 3, -CHZOCOZCH ( C2H5 )
"2, -CH( CH3 ) OCOzCH ( C@2H5 ) 2, -CH20002 -CH20C02 or ; and R2 is
- CH2CHZCH3 or -CHZCH3, -CH (CH3) a. to providedthat (i) when R is
_-CHzOCOoC (CH3) 3, geg RZ shoul d be -CH2CHZ [ when R i s
- CHZOOOZCH ( C2HSE F‘Ce‘éﬂtt—’ B ?VW? lézi%f)reﬂuce(%éwwugﬁeo@m be

- CHZCH2CH3, +p 20002

- 320002 or gﬁ%g'ﬁ@ ade ja #%%1%&& ﬂ%ﬂf"(@”&lﬁa #ﬁmmgH §E5P¥he
conpound ofThbabbté;nablshlid payad Dysoxystitylethyl acetate (5 ml).

(1R, 5S,6S)-2-[(3S,5)-(5-N, N-di net hyl am nocar bonyl lbut yryl oxynet hyI oxycarhb
onyl ) pyr r ol £@PR¥SPYLt ALRET 620 1)) 1"@%@3@@1 han tllerrml‘r%dlmrtbapdnpawdafﬁ ca
rboxyl at e t car | OX math 55, 65 (35,%5)-(5 25

NN i ety PaS et ERBEK Y PLEB R R s 6 18 B PO eal ot - 3.yl
hi o] -6-[(1R):oﬂapbudaoxyet hyl ] - 1- et hyl car bapen2 em 3- car boxyl ate, 22

1- et hyl propyl oxycar bonyl %xymet hyl (1R, 55, 65)-2-[(3S, 55)- (5N,

N- di net hyl akRnébai 8bny¢m1) buBJPHI okYb®t hiT &y ckeBonyl ) pyrrol i din-3-yl t hi o] -
6-[ (1R) - 1- hy ] - 1.net hyl car bapen2-em 3- car boxyl ate, s

1- et hyl propﬂ‘c@% %Po@%’c%y@ LR B, 69)- A-[(83568) d)5 1.26 (3H, d),

N, N- di met hyh agsnes@ar benyl 1 1spy opi ymat el 0xy Gar vyl kpyr K0 ip-3-ylth
iol-6-[(1R) -1- hygroxye{1 yl)-1- netﬁmlcgarsbape% e)rjf} %@cgggoxéﬁétgfb L9.5

1- (1- et hid pl6BY} oXykad bdni4tbxy)let 18/19-(4LR, SSHGSIM) 2- (. 35458) {£H|Om) , 5.6-

N, N- di met hy nocar bony i sobut ryI oxynet hyl oxycar bonyl )

pyrrolidin- % é/n f%lgo]m% %1%5 gl lW‘Ty oxyet hyl ] - 1- met hyl car bapen2- em 3- car boxy
late, 1-(1-gkiwbpsopy! oxycarbonyl oxy) et hyl

(1R, 5S, 69S) - 2 [ ( 5 5S) - (5N, N- di net hyl am nocar bonyl - 1- but yryl oxynet hyl oxycarb

onyl)is pyr 1ﬁK1déthﬂg¢¢whixs&a[zibb%)ﬁbadw@tmetmw bs]leBptbyl ¢ashagen(s-
2-em 3- car box te, 1-(1-ethyl propyl ox car bonyl oxy) et hyl
(1R 55, 65) - D« ‘%/1 ety %NW% aw%e#symﬂ%#epmaybmyhﬁ hyl oxyca

r bonyl rr I 1 hyd a en20
2- en}r/ 3) (F:)%r b%’(ff%&@l%y%w exy ]%%yggr%grﬁtl Ei%@r‘éé%‘xé}tky}] LT XLﬁyi ap en-
(1R, 55, 65) 2-¢xﬂ—3&c%)bc(@mﬁ‘ddl met hyl am nocar bonyl - 1-i sobut yryl oxynet hyl oxyc

ar bonyl ) pyrrolidin-3-ylthio]-6- 1R 1- hydroxyet hyl ] - 1- net hyl car bapen2- enmt 3
-carboxyl ate, 2s %@} %e&%ﬁ&@éﬁ' br@myll (8Ry &8 hyN, N- |
(1R 5S,69) -5l

di et hyl ani nocaég'lﬁaﬁ r% IR?FWB’X%SR&?HBXQCXFBBWFyﬁy fR) &t - 3- yI ¢ hi o] - 6-

[ (1R) - 1- hy diyeysstatiHy 1B hdatngachapapanent amC 8L BRXYL AL £ 1.
cycl opent yl oxycarjlﬁ)’dny% oxy met h;?q(lR 5% gS) 2m [ (3S, 55) 2K NS 06 9) was

di met hyl28ni w;ﬁmrtslﬁwumn @b@umﬁrtinlydiymamydexyeambbng{ﬂnd Pywtyty thsyn@tHytihi o]

-6-[ (1R 1hdrox th 1- net hyl car bapen2- em 3- car boxyl ate or
[(1R)- y 35% ﬁ§l carbona%e (813pmg) was added at 5°C. The mixture

was stirred at room temperature for 1 hr.
Again, the reaction solution was cooled to 5°C, and 1-(1-
ethylpropyloxycarbonyloxy)ethyl iodide (1.49 g) was added. The
25 mixture was stirred at room temperature for 1 hr and ethyl
acetate (100 ml) was added. The mixture was washed with 5%
brine (50 ml) and dried over anhydrous sodium sulfate.
Ethyl acetate was evaporated under reduced pressure and
the residue was purified by silica gel column chromatography.
30 The obtained solid was dissolved in ethyl acetate (5 ml).
Isopropyl ether (20 ml) was added and the precipitated powder
was collected by filtration to give 650 mg of the title

compound.
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‘cycl opentyl oxycar bonyl oxynet hyl (1R, 55,65)-2-[(3S,55)-(5-N, N 23
di met hyl am nocar bonyl - 1- but yryl oxynet hyl oxycar bonyl ) pyrrol i di n- 3- yIthlo] 6-
[(1R)-1-hydroxyethyl]-1- nethylcarbapenZ em 3-carboxylate. s 3. An

_antlbacterlqkqﬁgﬁn %I sin the coqyound of claiml1l or 2 as an active
- i ngr edi ent AfthshatPRPY al 0 adfent0 012 cfeiimt,» hi%h (38.uddd foer5or al

adm ni stratiion 5 C apgmnemc d pres b 0 ) :
O G HeC G g 2 B R e S B B BERR 1P B bodBbihr )
6. The conpauhd309 ¢4H;nm5, 8hoeh.4s(pyahpyl 6xyret BY(2BD m), 5.6-5.8 (2H,
(1R, 5S, 69S) - [(gS S:H§5 N, N- di met hyl ami nocar bonyl - lbutyryloxynethyloxycarb
onyI)pyrroIWH 386 0r16 [ (1R) - 1hydroxyet hyl ] - 1- met hyl car bapen- 2-em 3-ca
-rboxyl ate gxaf1gnyibacterial agent conprising the conpound of claim5 20
or 6 as an actl e |ngred|ent 8. The antibacterial agent of claim?7, which
is used for16(B+eﬁmyapudﬁyrﬁxyuhrﬁb%yb%&yﬁ%&hy&[(&RABSAUSﬁnzAﬁ(§SA5§¢L€5£\A
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FeF » 100 oaP UL EEHPbFRYL | CaPhona ik, (B1% M Wigh added at 5°C. The mixture
10b@ +10% &b} €81 PUB&L) 263 2eEHIDR 8 )0:Z 1169 U& () - L10% 0& () -

Again, the reaction solution was cooled to 5°C, and
cyclohexyloxycarbonyloxymethyl iodide (1.64 g) was added. The
5 mixture was stirred at room temperature for 1 hr and ethyl
acetate (100 ml) was added. The mixture was washed with 5%
brine (50 ml) and dried over anhydrous sodium sulfate.
Ethyl acetate was evaporated under reduced pressure and
the residue was purified by silica gel column chromatography.

10 The obtained solid was dissolved in ethyl acetate (5 ml).
Isopropyl ether (20 ml) was added and the precipitated powder
was collected by filtration to give 1.10 g of the title
compound.

IR (Nujol, cm™): 3400, 1760, 1715, 1653

15 'H-NMR (CDCls, 8ppm): 0.95 (3H, t), 1.1-2.2 (13H, m), 1.30 (3H,
d), 1.34 (3H, d), 2.34 (2H, t), 2;5—2.9 (1H, m), 2.9-3.2 (6H),
3.1-3.9 (4H, m), 3.9-4.4 (3H, m), 4.5-4.9 (2H, m), 5.6-5.9 (2H,
m), 5.84, 5.92 (2H, ABq).

Example 10

20 cyclopentyloxycarbonyloxymethyl (1R,5S,68)-2-[(3S,58)-(5-N,N-
dimethylaminocarbonyl—i—isobutyryloxymethyloxycarbonyl)—
pyrrolidin—B—ylthio]—S—[(lR)—1—hydroxyethyl]—l-methylcarbapen—
2-em-3-carboxylate

Sodium (1R,5S,6S8)-2-[(3S,58)-5-N,N-

25 dimethylaminocarbonylpyrrolidin-3-ylthio]—-6-[ (1R)-1-
hydroxyethyl]-l-methylcarbapen-2-em-3-carboxylate (1.06 g) was
suspended in N,N-dimethylformamide (4 ml) and
isobutyryloxymethyl p-nitrophenyl éarbonate (813 mg) was added
at 5°C. The mixture was'stirred at room temperature for 1 hr.

30 Again, the reaction sclution was cooled to 5°C, and
cyclopentyloxycarbonyloxymethyl iodide (1.45 g) was added. .The
mixture was stirred at room temperature for 1 hr and ethyl

acetate (100 ml) was added. The mixture was washed with 5%
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% 08& () - @Z" 10% 0& () -G 10% 0& ()-dx5l dE:/ 10' 0
10" os<t 10% 0&. '5\2*— gs(g 109% o0& ( &3 8Y. 10% o&'r%gy 6$10% 0&' () - 3F‘ilO% o0& ()-1F
-10% 0& () - \R¥IRe1 ' 3P LY 1oV @iy drougysiegip. splfate.

10%<&! F" 10% 1T,
10' §$g;(#)1008/¢&' () - éﬁﬁ%x/g a;'.f.éo((%)ﬂ&' (‘3]‘%%5 W9gfodeguesd pressure and

G 10%& () - ﬂméiteéiﬂué_ﬁiﬁ%ﬁﬁiﬂfled by silica gel column chromatography.
LOflO%ﬁ&f() 109%<& ( 109%& () - @&F"109%&' () - @&F" 109%<& () - "+, OQRSdE / 10<
10<<’ 10%&’ THe: %‘W&u% Scid Wk giEpodvetodpgethvl acetage( Y5 ml) .

i(l)giyfo&llég/&r%‘!’%‘%@% %@’%3 117%™y - MPEoFEER. AR GHBRE ??1P16%t9d R§¥9ex o<

10$10%&' () -wad 086X ddtedDyl AR tDat&loh0 gﬁ)ne 1. 01 of the tit
10908 ()-!R) 10%& (3-?AOm[|z[<E:/ 10< . 110908 () - MOS8/ ()-M, 10%30& ()-
compound.

'H-NMR (CDCl;, 8ppm): 1.18 (6H, d), 1.0-2.1 (9H, m), 1.26 (3H,

d), 1.33 (3H, d), 2.4-2.9 (2H, m), 2.9-3.2 (6H), 3.1-3.9 (4H,
10 m), 3.9-4.4 (3H, m), 4.6-4.8 (2H, m), 5.6-6.0 (4H, m).

Example 11

cyclopentyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,58)-(5-N,N-

dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl) -

pyrrolidin—3—ylthio]—6—[(1R)—1—hydroxyethyl]-l—methylcarbapen—
15 2-em—3-carboxylate

Sodium (1R,5S,6S)-2-[(3S,5S)-5-N,N~
dimethylaminocarbonylpyrrolidin-3-ylthio]-6-[ (1R)-1-
hydroxyethyl]-1-methylcarbapen-2-em-3-carboxylate (1.06 g) was
suspended in N,N-dimethylformamide (4 ml) and butyryloxymethyl

20 p-nitrophenyl carbonate (813 mg) was added at 5°C. The mixture
was stirred at room temperature for 1 hr. ' '

Again, the feaction solution was cooled to 5°C, and
cyclopentyloxycarbonyloxymethyl iodide (1.45 g) was added. The
mixture was stirred at room temperature for 1 hr and ethyl

25 acetate (100 ml) was added. The mixture was washed with 5%
brine (50 ml) and dried over anhydrous sodium sulfate.

Ethyl acetate was evaporated under reduced pressure and
the residue was purified by silica gel column chromatography.
The obtained solid was dissolved in ethyl acetate (5 ml).

30 Isopropyl ether (20 ml) was added and the precipitated powder
was collected by filtration to give 0.95 g of the title
compound.

'H-NMR (CDCls, Sppm) : 0.95 (3H, t), 1.1-2.2 (11H, m), 1.30 (3H,
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C -2A]A_fG10< 10% & ()- Y 10% & ()- 10% & ()- S10% & () - 1?0 12?0%?R& 0 v
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1005 e O B oot 53 13g dniza shior) ) 1 ELL AR O, (o B30I

| FF+S#100& §) 1. & £) - 524006 18 ()nf 1096 & 4 ) 10% & £) g
310% & ()-Iﬂ%f@f)@?& v ok T Wle it g4k %’%’ 5'6 °-0 (44,
L09MLO%! ()mZl 9&GMLO% () - 10% & ()-2Zs< 109 & ()-11j111#" ##aBgY8 10<
HLOWE ()= 110908 () oy L0VER ()| 10908 () - 100608 () 1 T
@ 10% O O&' () - L# W BoTuctyred fprmulas of the compounds

T0v0n () S TOEE (77 ST (' %%36%)@3%‘*93%%&9{“ Moved () ommaras

n' dEgY8
[Table 1]
CON(CH
HC (CH3)2
N—CO,CH,0C0-R?
Example No. R, . Rz
1 -CH20COC(CHa)s -CH2CH,CH3
2 -CH0CO,CH(C2Hs)2 | -CH(CHa)
3 -CH20CO,CH(C2Hs)2 -CH2CH,CH3;
4 -CH20CO0,CH(C-Hs)2 ~CH,CH3
5 s CH(CH
—CHOCO ,CH(C2H5), ~CH(CHa),
6 s -CH,CH,CH
——CHOCOZCH(CZH5)2 i
7 Ha CH.CH
-——CHOCOZCH(CZHS)Z e
8 —CHZOCOZ_—Q -CH(CHa).
9 _CHzoCOZO ’ -CH.CH,CHs,
10 —CHZOCOZ-G -CH(CHa):
11 ——CH20002~<:| 'CHZCHchs
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" 10%08 ()-L03"10% & ()-.3"10%0& () -, $10%0&' () - F+10%0&' ()-) 10%0& ()-n""""" ((
((dYNC 10< 100 100 100s<’ 10%0& ()-Y: t!110%08 () -
. BALO%E: () -4 310‘% f 710% - (E((((2)1)dEYNC 10<

| 10908 () -f* ’é’%a I10%3&() 10%08 () - (10%0& ()-1)))) 3*' +a+dEY
NC 10< 310%& " 0
o Soeiiny q( ﬁ dPa(%)&)t he W L) APEIE D1l OURE bl compounds of
S&! 10%08! () the 116%&131@ IAveDoAR () HSWingl ¥8Y' 6hsbeiORof) tbst Twas/ / dE
YNC 10<
F: 10908 () -BOFI0uRRe () - 6! 10908 () - SE#10%0& ()-. ! 10%0& ()--: ! 10%0& ()-///11

[ crte Lot B et g O~ 1070 - 109K (- 2001200

MLO%R! () -y 109 (An ' ed P& {181 V& (i)1=9FAEAUPS (6D- m @@/k ) was pre-

, 109% ()-' 01V1j 1112dE ? 10< ' 10%& ()-, &10%& () - $10% P E

10908 () - 9! 23MVEES tered (HOEFYS 20D PEXIZTGED) 204 thompémndmzim () -

1070 () 10905 ()~ Fo7 AT () A0 () 3053 404941 0 00asny

6, 10%0% () - S BeddeB! 1048 ﬁ.)asﬁét ééﬂEéﬁ@ZQ&éﬁ HOULXS é&éne?é phOd e - @ s

"10%008 ()-@ 5" 10% " & ()- @s" 10% ()- @) 10008 ()- 10077

ZX6. /1! MO#lw/m@h(c)lym#m 'mglasrs! #34 009208 0) 28, <8#30%0D0E, (3 - M VBIDYO0S!
S$1OO/8/&I ......

M)&$10%1J h&! %%0@3 9<|Hf1 ﬁ‘%ﬁnﬁ thGoRvES FREEsIRARET GoRFeDtFation -

time curve (AUC) was determined. The results are shown in

Table 2.
[Table 2]
Average plasma concentration (ug/ml)
Test ge p . Ha AUCy-3nr
0.125 {0.2510.5(1.0(11.52.0 3.0
compound (kg hr/ml)
hr hr hr hr hr hr hr
Example 1| 0.62 1.31 {2.31(2.59(2.271.56} 0.55 5.06

15

Industrial Applicability
The compound (I’) of the present invention is superior

in absorbability from the gastrointestinal tract by oral
administration as compared to conventionally proposed

20 carbapenem compounds for oral administration, and the active
form produced in living organism shows sufficient
antibacterial property to a wide range of bacterial strains.
Therefore, it is extremely useful for the prophylaxis or
treatment of infectious diseases (particularly, bacterial

25 infectious diseases).

This application is based on a patent application No.
2001-150874 filed in Japan, the contents of which are hereby

incorporated by reference.
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(ii) when R' is —CH,OCO,CH(CzHs); or —CH (CH3) OCO,CH (C,Hs),, then R?
should be —CH2CH2CH3, —CH,;CH3 or —CH(CH3)2, and

(iii) when R® is

' or

then R* should be -CH,CH,CH; or —CH (CHs),.

15

14

20 2. The compound of claim 1, which is pivaloyloxymethyl
(1R, 58,68)-2-[(3s,5S) - (5-N,N-dimethylaminocarbonyl-1-
butyryloxymethyloxyéarbonyl)pyrrolidin—B—ylthio]—6—[(lR)—l—
hydroxyethyl]-1-methylcarbapen-2-em-3-carboxylate,
l-ethylpropyloxycarbonyloxymethyl (1R,5S,68)-2-[(38,5S)- (5~

25 N,N-dimethylaminocarbonyl-l-isobutyryloxymethyloxycarbonyl)-
pyrrolidin-3-ylthio]-6~-[ (1R) -1-hydroxyethyl]-1l-methylcarbapen-

2-em-3-carboxylate,

22
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L{o% $|f& (§ s @ropnyl- y?wa%yxm\?ﬂezbvmwhionylm% & ()-

@10% 3l & (ﬂyrx@ﬁ]i@@%—@lth-l’o‘%l%(yq%(ﬂﬂ iTﬁbdﬁJQf@cf%/i >r%e’é‘l?y/id$zllgba(;)en—
2-em—-3~-carboxylate,
1-(l-ethylpropyloxycarbonyloxy)ethyl (1R,5S,6S8)-2-[(38,58)-(5-
N,N~dimethylaminocarbonyl-l-propionyloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[ (1R) -1-hydroxyethyl]-l-methylcarbapen-

20 2-em-3-carboxylate,
cyclohexyloxycarbonyloxymethyl (1R,5S,68)-2-[(3S,5S8)-(5-N,N-
dimethylaminocarbonyl—1—isobutyryloxymethylbxycarbonyl)—
pyrrolidin-3-ylthio]-6-[(1R)~-1-hydroxyethyl]-l-methylcarbapen-
2-em-3-carboxylate,

25 cyclohexyloxycarbonyloxymethyl (1R,5S,6S8)-2-[(3S,5S)-(5~N,N-
dimethylaminocarbonyl-1l-butyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[(1R)-1-hydroxyethyl]-l-methylcarbapen-
2-em-3-carboxylate,
cyclopentyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,58)-(5-N,N-"

30 dimethylaminocarbonyl—1¥isobutyryloxymethyloxycarbonyl)—
pyrrolidin-3-ylthio]~6-[ (1R) -1-hydroxyethyl]-1l-methylcarbapen-
2-em-3-carboxylate or

cyclopentyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,5S)-(5-N,N-
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6. The compound of claim 5, which is pivaloyloxymethyl

15 (1R,55,68)-2-[(3S,58) - (5-N,N-dimethylaminocarbonyl-1-
butyryloxymethyloxycarbonyl)pyrrolidin-3-ylthiol-6-[ (1R)-1-
hydroxyethyl]-l-methylcarbapen-2-em-3-carboxylate.

7. An antibacterial agent comprising the compound of claim 5

20 or 6 as an active ingredient.

8. The antibacterial agent of claim 7, which is used for oral

administration.
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