19 Cctober 2005 DESCRI PTI ON CARBAPENEM COVPOUND Techni cal Field The
present invention relates to a novel carbapenem5 d 10 conpoun useful as a
prophyl actic or therapeutic agent for bacterial infectious H Qewbes2i®id

the like. Mre particularly, the presgidcAfppLzon relates to an
anti bacterial agent containing this conpound as an active ingredient,

whi ch has superior oral absorbabitarsarENENCoMNPGdh@VS suffici ent
anti bacterial property. Background Art There have been found many conpounds

havi ng a car bapenem skel eton, as tFadpuadl Bigkds for infectious

di seases, from hch several carbapenem c ounds havi ng .superior 15
anti bacteri al acmlﬁf ezf(’/%nBe%ﬂvﬁﬁtgl?B 5P§tggﬁéaﬁ:°u§‘e,n°6’r91 GRE&RPenem

devel oprmedt déMipqirattisatiizaid on. xapl e, 0
(meropenen) r ep% esent ed byl ﬁéeq?(?r%u%fheﬁ A) (i)o%%ga%%%%gggﬁ% r egg)% put
to practicalbagteritd clnifeamEldus alipldaats a2 Mieodnem hasre pagsdcularly,
anti bacteri atltrt?spect rumand strong antibacterial activity, and has overcone
instability AR SN ey iR RpEpR | Hadatefhtenanagnsébacteniant aralk! v

consi dered (e f.ec rbapenem_c ounds. It has superior
characteri s%cfbélsé% ?’rzl1 l?’%a? ?Lllt% tggﬁlgﬁgl%gd%gniagt &F %g% al &R r\?ndtlﬁB%t' ?ggﬁéi ﬁ'&sa
stabilizer ismpearthimatraon abbewswen . iR apaneRy ShoWs R0k, aksakRati ity from
t he gasflgoi ntestinal tract, which only permts clinical admnistration in
the form of anAibeciteriady aronrgatiys are easy and conveni ent to adnini ster

as conpared to injection, and 1
np J Background Art

There have been found many compounds having a carbapenem
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 (mercpenem) represented by the formula (A)
OH

CON(CH3), "

NH

CO,H

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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. 19 Cctober 2005 clinically extrenmely highly useful. Thus, there is a
strong demand for the devel opnent of a carbapenem conpound for oga
adm ni stration, which has strong antibacterial activity and 19PgigRer 2005

anti bact eri allisfeatllymexasenllly asghlpenkeful.gashiio] ntiests nbd 4 re€tong
absorbability. D sclosure of the Invention It is an object of the present
invention t 5F1e® dera thegsdruelepmpotingthayFagbsppaemorcabser8abPri eyatlr om

the ogastrointestinal tract,.an trong_anti bacterial proper upon__i.0
hydr ol ysi 5 SPEOR SeaEsPron " HHE RPEcBAF O HyBRESPeRAE= LoNaRCE LUt PR BRE ve
studies W bhobBe adicibatbtachheVispact bemaboueyaent hengdpebiget s and found
that a specific carbapenem conpound (prodrug) represen?ed by the foll ow ng
formul a (§' pashowinsepeinal tbaahsebbabbkbiyityom t he gastroi ntesti nal

tract as conpared to conventionally proposed carbapenem conpounds for oral
adnini stration, is deesterifiREFIPIHee oliythat §n¥er%iBRpenem conpound

havi I b kal . d th I b '
whi chr osul ted | nieniScanePRYPaR BF 3 PRe-BPEcRRt orryaht ForbE AEet gl y.

the presentuksyent temppuaNi Hesihdesubpotl oM M8sofBab Al Loy bepsnemonpound
represented by the fornmula (1'): H3C OH O CON(CH3)2 v \~_ N C02CH20CO- R2 25

wherein R U3StCPROCSSLLTHS) tBact CHAGLCRCH REZ4EY 102 ct @H 4 THI) ol890CHIpoD
(C2HD) 210Ctg&¥§¥yéigragiggxggsérégggn.

The present inventor has conducted intensive studies
with the aim of achieving the above-mentioned objects and
found that a specific carbapenem compound (prodrug)
represented by the following formula (I') shows superior

.15 absorbability from the gastrointestinal tract as compared to
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 CHj
y c/k CON(CH),
O)—N / N—CO,CH,OCO-R
CO,R' |
25 wherein
R is ~CH,0COC (CHs) 3, -CHROCO,CH (C;Hs),, —CH (CH3)OCO,CH (C2Hs) 2,

bCHzOCOz‘O ”CHzoCOZ‘O
or ; and

2



-2 19 Cctober 2005 R2 is -CH2CH2CH3 or -CH2CH3, -CH(CH3)2, provided that (i)
when Rl is -CH2OCOC(CH3) 3, then R2 should be -CH2CH2CH3, (ib) when Ré S

- CH2OCORCH (C2H5) 2 or -CH (CH3) 0002CH (C2H5) 2, then R2  594dara 2385

- CH2CH2CH3, rR*CH2CH3 eicH, ChidPH3 b2, —andcki, ety R1L is CH2002 3 - CH20CO2
10 then R2 should be -CH2CH2CH3 or -CH(CH3)2. (2) The conpound of the
above- ment i ®¥eyigey, thaitcH i) swhenv B oi$ oxgHadP@A(CH3) 3, then R? should be
(1R 58S, 68)-2_-%‘(8 ,02S)-(5-N, N

di met hyl am n&Ea I*- 1 - but yryl oxynet hyl oxycar bonyl ) -

pyrrolidin-3yyht high- 8 [{IRecd e 1 ]-1- I -1.hS 2
2-en}3-carb§§¥?a9§?hlgéfﬁilﬁgébyl5§§§§$%g%y%gxyg§¥?%?Qﬁﬂgegqeﬂk%2' then R
(1R, 5S, 6 - 8hp(:38, b8) ~CH,CH,CH3, ~CH,CH; or -CH{CHj3),, and

N, N- di net hyl am _nocar bonyl -1 -i sobut yryl oxynet hyl oxycar bonyl ) -

pyrrolidin- 31¢fe hWB]Bn6R%/(115R) - 1- hydr oxyet hyl ] - 1- met hyl car bapen-

2-em 3-car boxyl ate, 20 1-ethyl propyl oxycarbonyl oxynet hyl

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

N, N- di met hyl am nocar bony Qut yryl oxymnet hyl oxy
pyrrolidin-3THyOT 6 @ - hydr e@HD COL—R
2-em 3- car boxyl ate, 1-ethyl pfopy,oxycarbonyl oxXyne
(1R 5S,6S)-2-[(3S,55)-(5- 25

N, N- di et hyl am nocar bonyl - 1- pr opi onyl oxynet hyl oxycar bonyl ) -
pyrrolidjn- thd Qh- - r Ykl t hyl car bapen-
2-en}3-€grbg§%+£?2%hf$?%§éFLy%%§%g(%giﬁ%grggﬁgpn§V)ethyl

(1R 5S, 69) - 2] (B%: S5mpgdend of the above-mentioned (1), which is
N, N- di met hyl am nocar bonyl - | -i sobut yryl oxymnet hyl oxycar bonyl )- 30
pyrrol i di n-Biva ey xeghng) -1lﬂfvy§3§/ )et¥ryﬂ §3 rﬁ’ﬁét"h(yﬁ'é\bﬂ%'apen-

B e

pyrrolidin-3-ylthio]-6~[ (1R)-1-hydroxyethyl]-1-methylcarbapen—

15 Z2-em-3-carboxylate,
l-ethylpropyloxycarbonyloxymethyl (1R,SS,SS)—2—[IBS,SS}—(5—
N,N-dimethylaminocarbonyl—-l~isobutyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6~[ (1R)-1-hydroxyethyll-l1-methylcarbapen—
2-em~3-carboxylate,

20 l-ethylpropyloxycarbonyloxymethyl (1R,5S8,68)-2-[(3S,58)—-(5-
N,N-dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl)—
pyrrolidin-3-ylthio]-6~[ (1R)-1-hydroxyethyl]-1-methylcarbapen-
2-em-3~carboxylate,
l-ethylpropyloxycarbonyloxymethyl (1R,55,658)-2-[(3S5,58)—-(5-

25 N,N-dimethylaminocarbonyl-l-propionyloxymethyloxycarbonyl) -
pyrrolidin~-3-ylthioj-6-[ (1R} -1-hydroxyethyl]-1l-methylcarbapen-
2-em—-3-carboxylate,
1-{l-ethylpropyloxycarbonyloxy)ethyl (iR,5S8,63)-2-[(3S,58)—-(5-
N,N-dimethylaminocarbonyl-l-isobutyryloxymethyloxycarbonyl) -

30 pyrrolidin-3-ylthio}-6-[(1R)-1-hydroxyethyl]~-l1-methylcarbapen-—
2—-em~-3-carboxylate,

1-(l-ethylpropyloxycarbonyloxy)ethyl (1R,5S5,68)-2-[(38,58)—(5-

3



N, N-di net hyl am nocar bonyl -1 -butyryl oxymet hyl oxycar bonyl ) -
pyrrolidin-3-ylthio]-6-[(1R)-I-hydroxyethyl]-I-nethyl carbapen-

2-em 3-car boxyl ate, 1-(1-ethyl propyl oxycarbonyl oxy) et hyl 19 October 2005
(1R 58S, 69) - B NCdBmeShy(emihocarbonyl-1-butyryloxymethyloxycarbonyl) -

N, N- di met hyl am nocar bonyl -1 - propi onyl oxynet hyl oxycar bonyl’) -
gyrrogidianyerhP@}n63FYlelT1h@d[bﬁ&bf?yhidr?ﬁpfhWYIiﬁlﬁmﬁﬂhylcarbapen—

-em 3-car bgxyl ate, cycl ohexyl oxycarbonyl oxynet hy
((j.lR, fﬁ’ I68)_— - %‘(‘35 %%ing%?RERg' . -

i met hyl am pogarpepyl sl a 10, el
pyrrolidin- 3-$I t hi o:}‘-%-?%ggwgiyd%yet%%?ﬁfm@f%{;?gc'agr%agzen[-(38’SS) (3
2- em 3- car by xy+diee tioy Chmivexdya expeal Doyt sPpaemE Istyme thy Loxycarbonyl) ~
(1R, 5S, 6S)-2-[(3S, 55)-;55- N, N-

di met hyl am P6ER bbhih=$=bliERAg] oiyhetRyt obpsirdraraihyl ] ~1-methylcarbapen~

pyrrolidin-3-y]lthio]-6- - | - hydroxyet hyl ] -1 -net hyl car bapen- 15
2-em 3-car bz?’ox%r}' a{]efg’%%/%)%lgl)ae ‘?‘yl oxycar bonyl oxynet hyl

(1R, 5S, 6S) - &y ¢ IFebPokred¥¥ny loxymethy 1 illR,5S,65) ~-2-[(3S,58) - (5-N, N~
di met hyl am nocar bonyl - |'-i sobut'yryl oxynmét hyl oxycar bonyl )~

pyrrol i di n-Bing thy lgmigddatRjor v inidrieopettiyiy]1-d=xymetthyll oxy/lapeony 1) —

2-em 3-car boxyl ate. or 20 cycl gpentyl oxycar bonyl oxynet hyl
(1R15S1égyﬁﬁﬁ%é;§Qﬁ§i%@ﬁ%€aqp]-6—{%1ijlnhyd£éxyéﬁhyl]Zlumethylcarbapenn

di met hyl amnogarfqnyhs,: ryl oxymet hyl oxycar bonyl ) -
pyrrolidin-3-ylthio] -béJ-)([}}?%E))é-'l - hydr oxyet hyl ] -1 - net hyl car bapen-

2- em 3- car kopollchtescy 1oy cArbanlyilbaginethgll agenbs;ensyakningst bg) cespgupd of
the 25 above-nentioned (1) or (2) as an active ingredient. (4) The
ant i bact er iGreddedpmdnochabapyvelmbhtysndaxy@p thwhpshicakbongel-for ora

CH oG ) P40 R g AR T e R BT Bl ooy Beayadatnl

15 2—-em-3-carboxylate,
cycleopentyloxycarbonyloxymethyl (1R, 58,68)-2-[(35,58)-(5-N,N-
dimethylaminocarbonyl-~l-isobutyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthioc]~-6~[ (1R)-1-hydroxyethyl]l-1-methylcarbapen—
2-em~3-~carboxylate or

20 cyclopentyloxycarbonyloxymethyl (1R,5S,68)-2~[(38,58)-{5-N,N-
dimethylaminocarbonyl-1-butyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthiol-6-[ (1R)~1-hydroxyethyl]-1-methylcarbapen—
2-em-3-carbecxylate.
(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):

OH
CON(CHj),

CH,
Y. S
N N—CO,CH,0COCH,CH,CH;4

0
CO,CH,0COC(CH3);
4
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- 19 Cctober 2005 (6) The conpound of the above-nentioned (5), which is
pi val oyl oxynet hyl (1R, 5S,6S)-2-[(3S,5S)-(5-N, N
di met hyl am nocar bonyl -1 - but yryl oxynet hyl oxycar bonyl ) - 19 October 2005

pyrrolidin- 36yl trhieokobpb:tB) olf- Rydr axpetbikhrisAebhykgar APEA- 12
2-em 3-car boxyl ate. (7) An antibacterial agent containing the conpound of

the above- @éﬁﬁﬁ@ﬁé@xyﬁﬁtbyl(61Ra§SaﬁSaeﬂr¢é36ngsed|éﬁﬂ N¢8) The

antlbacterl%l a%ﬁ 5 of the bovi mentioned (7), is used for ora
adni ni st r at SORS LA PERRARGORY FRd- EHFBéﬁéﬁéﬁwEBﬁﬁéaﬁﬂc%?b?ﬁé bresent

i nventi on, B@ggglhalﬁegtgagﬂ?g? EMEETE%Lglé &&89 gYLtlime%hylg}{%?%%ﬁ N

Det ail ed DesCription o nvent i esent Fone ey eXpr

detail instBeem~3-¢arbBy TONECH3)2 (F) N—CCQCHZCEI)RQ wherei n each synbo
is as defined above, such as the fornmula 602-R OH H3C N CO2CH2OCOCH2CH2CH3

CON( CH3) 2 ( KY) CEpCRpbEREY BB} 31 | ageuberdBtainindsthdabihpoynd rafn the

gastroi ntes 2 conpared to conventi opal carbapenem conpounds
for oral ad%?ﬁ?%tée ?%%neghggan?fb %e??a?naﬁ%ﬁ%v%flqgﬁﬁ ¥eent invention

cont ai ns Coﬂ@puﬂ@e(énilﬁ§c€g&fﬁi'éﬁéﬁ@ggﬁd%@@taba¢§3ﬁéﬂ%%BHEh(a79 Wl as

conpound (1), can be produced
15 used for oral administration.

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
/k CON(CHsg),
HBC _*<<:jr/ (I
N / N—CO,CH,0CO-R?
15 COz-R
wherein each symbol is as defined above, such as the formula
(I):
OH
CON(CH34)
HiC AC( (-
o= N / N—CO,CH,0COCH,CH,CH3
CO,CH,0COC(CHa)5

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



-by the followi ng production method or a nethod anal ogous 25 thereto. O her
conpounds enconpassed in conpound (') can be also produced according to a
met hod anal ogous to the 5 19 October 2005 production net hod &% Octeber 2005
fol | ow ng coppodud:{dn . méEKostep dnF LRG3 &%}{K SB) &y
Y- CO2CH2OCOCH2CH2CH3 CON(CH3) 2 (11-2) N-CO2 2CHZCS-B) CO2H step 2
X- CH20C0C( CH3) 3 CON(Ciigp2  CN- QR CH2OC0CH2CH2CH3 S CO2CH20C0C( CH3) 3 (1)
wherein X is a | eavingjgroup s as a hal ogen atom (e.g., chlorine atom
brom ne atom or i odi r}e]\{tom an , arc@ dﬁﬂgsul f onyl oxy group
(e.g., nethanesul HgByl oxy; y, propatésul fonyl oxy,
but anesul f onyl oxy and the |[li ke yl sul f onyl oxy group ?'i‘.";. ,
phenyl sul f onyl oxy, aﬂj’* like), and the like, and Y is

a |eaving group such s a chlprine atom imdazol-l-yl, p 10
ni trophenyl oxy, 2-phenyl acet orfEOpH e-2-yl-im nooxy group and the like. 6
19 Cctober 2005 Step 1 The conmpound (11-2) can be obtai ned by reacting
conmpound- (11-1) or a salt|thereof with conmpound (I1l) in a solvent that

step 1 Y—CO,CH,O0COCH,CH,CH, (1)
OH
/‘\ CON(CHa),
HaC @/ (11-2)
0)-—N / N—CO,CH,0COCH,CH,CH,
CO,H
step 2 X—CH,OCOC(CH3)5 (IV)
OH
CON(CH
HsC {( 3)2 0
N / N—CO,CH,0COCH,CH,CH,
CO,CH,0COC(CHa)s

wherein X is a leaving group such as a halogen atom (e.qg.,
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-l-yl, p-

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

the like.




- does not inhibit the reaction, such as di oxane, acetonitrile, 5
tetrahydrofuran, chloroform nethylene chloride, ethylene chlaride,
benzene, ethyl acetate, N, N-dinethylformam de, N, N di et hyl 4% Sictabier 2005

di net hyl sulS8teg de and the like, or a mxture thereof. The anount of
conpound (I1l) to be used is generally about 1-5 noles, preferably about
1-2 noles, io rel &z ecapons ndlle20f combsurd talinet) byThe acaimou rdnilcunt)
can be obt ai _ltay a net h scribed.in, for exanple_ JP-B- 63-55514 and
the like. As the’salt %of°? §of AP copPoBRgnyiidl) afRaRi SOAEERIE $RRfs

such as sodidyBsSalds iBRLBIH WMeSaleh ANAA NgLhkes 48 ghkal Lng. gaith; 78t al
salts such as calciumsalt and the like, ‘triet hyisam ne sal't, !
di cycl ohegyltatirabysabtfprpyr,i dhiersgbtrmantethpeehikencarihe, neaki,088d. The
reacti on of g ep,l can be also carried out in the presence of a base. The
base to be G&&GridesubpBEEnee RELYD partrEalal, Nréimathphiounapideer HbNy,

I norganic b um, h ogencar.bonat e of assi um car bonat e and
the like angiﬁgfggﬁggg%%%§§g$ugkmégﬁygi8?ﬁ§?§ﬁ$ﬁe?n iFE%pibg%te?ﬁy?anine,
pyridine andikherki kBeeanrbe TROtimnact oﬁﬂecaneﬁ&}ﬂcpn(ffﬂrmeaoatﬂér Qddl g,tsep 1
I's not particularl 25 limted but this step’is preferably perfornmed at
conpar ati veBgnerawiyeapentt Urf molsspppesfesaldbyrebctt ons? mbied, i s

gener al I}/ﬂ -390 to 40C, preferably -10C to 10C. Wiile the reaction tine
vari es dEpeh@rAgihai heyeoh it PhncemRperat (F &5 1} he Thiengomprungadililod)

reagent andcifiepdiBrailed SpPCDERALL Y 30 f19 $04 3G, d Nours O 70.5_ Step
2 The conpound (1) caan b% obj?aq?ned y r%%%?h%g%oﬁnpbﬁo? e()iaf-‘%e'or'ﬁg Balt

t hereof wi tf3conpblinehd IMheihilee sol vent that 7 19 COctober 2005 does not
inhibit the reactjon, such as di oxane, acetonitrile, tetrahydrofuran,

chloroform net hy}®nerehidkt def eanmsewdt (Ehtbri dior mymzanes, etliydliacet at e,
NNt Dl d o £ M A A AT e IR R 318 e
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 carried ocut in the
presence of a base. The base to be used is subject to no
20 particular limitation but preferably, incrganic bases such as
sodium hydrogencarbonate, potassium carbonate and the like and
organic bases such as triethylamine, diisopropylethylamine,
pPyridine 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




s mxture thereof preferably in the presence of a base. The anpunt of
conpound (1V) to be used is generally about 1-5 noles, preferably about
1-2 noles, relative to one nole of conpound (11-2). Wen cobpO&gtaer 20052)

is not in theodormefisnsslt thderedasaCtd AN, ofs Y8R A S SV ed QU in
the presence of a base. The base to be used I's subject 1d no parntlcu31 ar’
limtation btetrpredesfbtan, icorganicamhasesisiehasiHediid®, ethylene

hydr ogencar b te.,c1 pqt assi um carbonate and the |ike and organic bases such
as triethyldh et ?%%p?r%ﬁw S lafGeta Seyr NNl ined hiydd oirfiemiSe ,c ah Moe
mentioned. Thg, he b e_u i.s,_general |y about 1-5 noles,
preferably about ?’ ;gcrreg‘{aég}?e’r gﬁgﬁ;@éﬁl osug gxrhsj!ee%gg E’%ﬁpé&%&'( P-2). while
the react somibemper aheredd prledRrédbly A9t thRabkewhab! vl Lmbhed, thig step
is preferably perforned at a 20 conparatively |low tenperature to suppress

si de react i Gf®UNFhicth cionpgamer dIIVy +808et us4@Cispyeherably ahoGtt 0-50C.
t enper at ur e,

Wil e the re (iteison ti Ee vg}ri es defg.endi ng mainly on reaction
the kind of "reacri OFSFEAGENY 3RGUEnE~Ri Belesy relagéwer &Pl yngompin 06 dozen
hours or socodpofihdt hersaht of conpound (I1-2), for exanple, alkali netal
salts such as sodiumsalt, potassiumsalt and the like, alkaline earth

metal salts such #bepakompousdl t(1and)the hbkein trberbyhaptng salt, the
i 30

di cycl ohexyl am ne salt, pyridine salt and the |like can be nentioned.
Waer e net’:"es§§?§?l?ﬁe°§oﬁgﬁﬁna i$' sarsie® aut(iy, tharpbesepee idf exl hysa.

Chr omat ogr aphy. P8t UFa. SR SRR ot AP SGhace red | PRET e fur Eivbien moR U The

S e o o
potassium carbonate and the like and organic bases such as |
triethylamine, diisopropylethylamine, pyridine and the like

15 can be mentioned. The amount of the base to be used is
generally about 1-5 moles, preferably about 1-2 moles,
relative to one mole of compound (II-2).

While the reaction temperature of Step 2 is not
particularly limited, this step is preferably performed at a

20 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 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.




wherei n each synbol

preferable configuration is the
OH H3 ,.

formula (l1-a): |

is as defined above. 5 The conpound (1) having a

foll ow ng conmpound represent ed

~CON(CH3) 2 (1-a) N CO2CH2000CH2CH2a B0 Ctoger2005

CO2CH20C0C( CH3) 3 Thanebppophdal(ayh oxysehbyk biBfESaEEée aoﬁfB@E&I&ﬁ-Nsl\h

di met hyl am nocar bonyl -1 - buty

pyrrolidin- §°?PPHP8)repf€iﬁ§tﬁdhpﬁrék?efﬁ9
The conpound (r)

orgﬁ!

2-em 3- car boxyl a
oral adm nistrat
represented by t
hi gh bl ood bﬁ@pent
absorbability from
of car bapenem co
prophyl actic or

ca(bong

$winge %pm@bﬁbébena)

i s quickly absorbed into bl ood by
mt§ t he above-nenti oned car bapenem conpound
(rr-1) as a 15 thereof, and shows

Y, nﬁ@mcgﬁi) superior in ,
tlna tract, and is yseful as élpﬁ&drug
rticul aN_y-Mer® HZO@@dR ingly, a

erapeut|c agent for 20 infectlious diseases, which

ronxynethonxi

@a

contai ns conpound (1),

af orenenti oned superior action by oral

adm nistration, and is geeéfé | y adm ni stered as an oral agent. This
prophyl act ivhare ihesagte Wb eld dDrdd ARGt iQs,e di seases can be produced
by diluting the conpound with 25 pharmaceutical excipients according to a
met hod kfown perThge canpmirgkt 6beh 008y aA@ndfeemtdIEplcwmltflgﬁmatawmlse the
starch, cal.cjum_carban cium osphate and the like
can be useg’FI q%?e?e‘“pr p%dﬂpé’dltri roeiprter?&”dtﬁﬁij tg'tferﬁu W@Hal nteéi'ous di seases
may contain othgjqadditi on demand, and, for 5 exanple, a binder (e.g.,

starch, gum ara cﬁicHr t hyl ceIIquse hydr oxypropyl cell ul ose,
crystalllng_l Lﬁl&\ z c.), a lubri EH%@CbI)znagne5|un1stearate talc
etc.) :s&nt egh g cayboxynet hyl cel | 'ul ose cal ci um (t|aé)c
- N—CO,CH,0COCH,CH,CH,4
CO,CH,OCOC(CH,3),

namely, pivaloyloxymethyl (1R,5S,68)-2-[(3S,58)-(5-N,N-
dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl)—
10 pyrrolidin—B—ylthio]—S—[(lR)—l—hydroxyethyl]—1—methylcarbapen—
2-em-3-carboxylate.
The compound (I’) is quickly absorbed into blood by oral
administration, becomes the above-mentioned carbapenem
compound represented by the formula (II-1) as a metabolite
15 therecof,
(I")

tract,

and shows high blood concentration. Namely, compound
is superior in absorbability from the gastrointestinal
and is useful as a prodrug of carbapenem compound
(particularly meropenem) .
Accordingly, a prophylactic or therapeutic agent for
20 shows the

infectious diseases, which contains compound (I'),

aforementioned superior action by oral administration, and is
generally administered as an oral agent.

This prophylactic or therapeutic agent for infectious
diseases can be produced by diluting the compound with

25 pharmaceutical excipients according to a method known per se.

9




. etc.) and the |ike can be nentioned as preferable additives. io0 After
m xi ng various ingredients, the mxture is fornulated into a dosage form
suitable for oral administration, such as capsule, tablet, 9 \Retogeniide,

granul e, dryssyshep exedptiked,i kor exe&pndingthech, MehhedsknowngRe! $81cium
wher eby an oral prophylactic or therapeutic agent for infectious diseases.
can 15 be fPdbesade Theledupophdsphafeotndhehpr dékat canvbatisadis usef ul

for the prophyla?bs and/gr treatnent of infectious diseases ,
(particul arly, bact'&r PAPPPYLBELTGuSTdFEBEERSUFACRRRREsTPRUMASCTEBWS

hor se, dOg,dﬁ@basé@tmaQDHﬁﬁtaEﬁnﬁkﬁérand%ﬁ?gé%kgﬁ'déﬁagg tgg%in£g§tious

di seases, purul ent di sease, respiratory ctious seaSe, " Dilrary tract
infecti ous dxsepde, arbhadyr teagt,istecthpugutli SLaSEC Andatiex{h&engan be
menti oned. Wile_ the dose of conpound (1'), particularly (1), varies
dependi ng ofithB1adf+ nh¥dr axyeroRYb) eetlu t orrysiall 1 D% otdelulestor s,

when it is I pi ste for exanpl e, adult purulent disease, it is
orally adn %u‘d‘?t 0t o8 %ﬁgﬁi‘g{%‘é ?%f? -fg’Ea%’k%?ﬂp%,S‘g%iﬂtia 46 19/ % Hody2

wei ght  (pr efies etygandose. §f , aborodurd Doy ko PO, W81 O ); APoul, . to 4
times a day. 30 The conpound (1') of” the present invention can exhibit a

superior anttdactard athectilon ¢an dodohnatorsedese mraid b Idatd itieres .
conventiong%%géﬁro osed car papenem conpound for oral adm nistration. 10 19

Cct ober 20 R9 off* UK AL tfy e et iammudated
different aptidbactftdale aﬂdﬁrﬂ/esﬁ%]lae{‘%r sych %[Sdm%.;'ntii hacterial agents
es, cepha etc.

(penicillins, am nogl ycosi , osporins §r5§?ﬁﬁgra5@ fﬁhrug
for systemaagswhaptionsl of, beiergadnié pciomuiantapyrsyi6p anal g8si Qike,
anti phlogistic etc.). Exanples The physical property and production
met hods of dH&®rdindg to a method known per se, whereby an oral
prophylactic or therapeutic agent for infectious diseases can
15 be produced.

The compound (I’) of the present invention is useful for
the p;ophylaxis and/or treatment of infectious diseases
(particularly, bacterial infectious disease) in mammals {human,
cow, horse, dog, cat, rat, mouse, hamster and the like}). As

20 the infectious diseases, purulent disease, respiratory
infectious disease, biliary tract infectious disease, urinary
tract infectious disease and the like can be mentioned.

While the dose of compound (I'}, particularly (I),
varies depending on the administration subject, symptom, and

25 other factors, when it is administered for, for example,
adult purulent disease, it is orally administered in a dose
of, for example, about 1-40 mg/kg body weight (preferably a
dose of about 1-10 mg/kg body weight) about 1 to 4 times a
day.

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.

10




. conpound of the present invention are explained in detail by 10 referring
Exanpl es, which are not to be construed as Ilimtative. Exanple 1
pi val oyl oxynet hyl (1R, 5S, 6S)-2-[(35,5S)-(5-N, N 19 October 2005

: dinethylaninocarbqnyhdhihﬂkytykﬁmﬁﬂﬁhhy|Qﬂypaﬁﬁpnﬂé)uséé along with a
pyrrolidin-3-ylthio]-6-[(1R)-1-hydroxyethyl]-1-nethyl carbapen-

2- em 3- car b&Wffgtrenso@ginfhhErr o9 85)agt I Y8 SSBisF tSnhe N- such as

di met hyl am ngcar bonyl pyrrolidin-3-ylthio]-6-[(1R)-1- .

hydr oxyet hny-%iijﬁEL%yﬁﬁﬁ%&r %%%@@M%f a?’é“(“?‘i?l‘:@?l@ﬁ§ 20 suspended
in NN di methyhbopemmds (83t iy S pi ey

car bonat e (16?53 g) @%asqglgd%%d;) c%gqa e %%%ﬁ%gﬁvg%y t???e%§ggglr%gém

t enper at Ut esfmptdmbr ofAbaicnertilad rieaRidOiors ot At Dy ¥esi €00k gg1§8s5€, and

pi val oyl oxynet hyl _iodide (21.4 g) was added. The m xture was 5 stirred at
room t enper ARGFBRLBEISLAE &%€-dt-hyl acetate (400 m) was added. The mixture

was washed with 5% brine (400 m) and_dri eg over anhydrous sodium sul fate.
Et hyl acetate was evaporated under r edEBEPEPEssure and the residue was

purified by sili®aegghysobsIMpEhEOPRY OSHAPHYodudPidNG Ol Fidede sold d was
di ssol ved in ethyl a%elt,ate (4‘8 %’). %soprglgy? lét hler (60 mM) was adéaed and
the m xt ur ecompownd reed-hé gprésbnt Theepteéonpiatrat edkpdayisieal S nvetetidl Ileet ed

by filtlroatioP to, give 19.Z g of the title conmpound. Il 19 Cctober 2005 IR
(Nuj ol , cmi‘i.e%,%’@'g? Exempledrawhighgares 3oty foNMR (ODCEXUSShpH : 0. 94 (3H,
t), 1.22 (9HmBlative6 (3H d), 1.33 (3H d) , 1.65 (2H m , 2.34 (2H t)
, 1.7-2.8 (3H, m 2.9-3.2 (6H), 3.1-3.9 (4H, m, 3.9-4.4 (3H m, 4.71
(1H, ), 5ExagmBe8 2H n), 5.89 (2H ABg). Exanple 2

1- et hyl propyl oxycar bonyl oxynet hyl (1R, 5S, 6S)-2-[(3S, 5S) - (5-

N, N- di net hy @A bycdertydinahvil i & @Sy d@) oxyrietBiPy 5 ydarbo byl ) -

pyr ol T di N Y10k S bR R0 1l b B Y S 2T RARED;

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

2-em-3-carboxylate |
Sodium (1R,5S5,68)-2-[(3S,58)-5-N,N-

dimethylaminocarbonylpyrrolidin-3-ylthio]-6~[ (1R)-1-
hydroxyethyl]-l-methylcarbapen-2-em-3-carboxylate (21.1 g) was

20 suspended in N,N-dimethylformamide (80 ml) and
butyryloxymethyl p-nitrophenyl carbonate (16.3 g) 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

pivaloyloxymethyl iodide (21.4 g) was added. The mixture was
25 stirred at room temperature for 1 hr and ethyl acetate (400

ml) was added. The mixture was washed with 5% brine (400 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 (40 ml).

Iscopropyl 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.

i1




10 2-em 3-carboxyl ate Sodium (1R 5S,65)-2-[(3S,55)-5-N N

di nmet hyl am nocar bonyl pyrrolidin-3-ylthio]-6-[(1lR)-1-
hydroxyet hyl ] - 1- net hyl car bapen- 2- em 3- car boxyl ate (1.06 g) v!e?s‘()‘:tgleg&@ﬂaed

in N, N-di netory| iverjean de ()4 Mosand 753 i 9oyt ynylbexyaeiigyl p-nitrophenyl
car bonat e (813 ng) was added at 5C. The mi xture was stirred at room
tenperature HGNMR WEDCLAgdpPm)the. BeanHontssol mtrzen(was spol ed260(8¢, angd 1

et hyl propyl nyl.oxynet iodide (1.4 was added. The m xture was
stirred at 0 t(gﬁp Figt'urLe Eor‘zﬁ hi) ané %ﬁh& Qotbce%a?ez(%O(W) Tas
added. The Bi ¥tyre waghed,wt % W Prigeg(

anhydr ous sodi um sul ﬁ% §E'rfh33/\fl\9a|£%€éte (/\/a§§I %vgpor % 'der red @Ee’d ™)

pressure and. 6t—Ee8r¢3Hdum) yas. purifiedaly) silica gel coI umm chr omat ogr aphy.
The obtained solid was dissolved in ethyl acetate (2.5 m). 25 |sopropyl
ether (5.5 Br#RA8 ddded and the mxture was stirred for 1 hr The

recipitated ¢ re col.l ect fi ive of the
!tol t elocorrpogn?i{-‘l}{ﬁ-'(p ?xyc&ehﬁl?on% 1:7%'{5)i (11"75[:24%)5 ié%f ﬁ\ﬁ? SC%CffS‘

S 0. 91N (R/Ha .1 2 9- 3 2
(2E§? h SN( (4}ﬁéﬁgyﬂaﬂihééﬁibé%%} T f%é?%%%ggg% é%§¥i%§2§(§2?n %
Exanpl e 3 mermlpdnw%mumw bmmMydﬂdiy&&lﬁﬂ)luﬂrde%&ﬁ%)m@p%-w
Qct ober 2002‘3) N- di et hyI am nocar bonyl - | - but yryl oxymet hyl oxycar bonyl ) -
pyrrol i di’n-2-§7T |"o€}r}6°’{3( ER‘)E | - hydr oxyet hyl ] - 1- net hyl car bapen-

2-em 3-car boxyl atg, @95 6 5 N 5

di met hyl am no%:/ar bonyl pyrrolf |% n- ? lﬁﬁiﬁ( 3%) ?1&561\1;'
hydroxyethydﬂmétnymdmdnﬁﬁ Iby¥ﬁdiﬂﬁ¥ﬂ¥3ﬂwh&h§oﬂ160Q (@R)ywas suspended

in N, Ndi nme | formam de (5 m) and butyryl oxynmet hyl p-nitrophenyl
car bonat e (1&1%59@)3 sl laddene tty 136 rBRipe nm2x et ~ caabostilated (at 0fogin was

tenperatur%dgﬁénded‘ln N,N-dimethylformamide {4 ml) and

15 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-
ethylpropyloxycarbonyloxymethyl iodide (1.42 g) was added. The
mixture was stirred at room temperature for 1 hr and ethyl

20 acetate (50 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 (2.5 ml).

25 Isopropyl ether (5.5 ml) was added and the mixture was stirred
for 1 hr. The precipitated crystals were collected by
filtration to give 1.22 g of the title compound.

IR (Nujol, em™): 3395, 1759, 1724, 1651
'H-NMR (CDCl;, Sppm): 0.91 (6H, t), 1.17 (6H, d), 1.25 (3H, 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,5S5,6S)~-2-[(38,558)~-(5—
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.10 Again, the reaction solution was cooled to 5C, and 1 15
et hyl propyl oxycar bonyl oxynet hyl iodide (1.47 g) was added. The m xture was
stirred at roomtenperature for 1 hr and ethyl acetate (100!#Octabgs2@ded.

The m xture NaR-dasde, W Q24 ribdd ﬁ%g elrd ver. . anhydr.ous
sodium sul fate. Ethyl "acetate V\J/fsts apio_rﬁg%gdg%n r rﬂeh ucoce%( cparr S ﬁe} and
the residue mpsrolidfi-ed-shyrisidj-€a- pelr)cal-uipnadiyamahagr-aphec hyike 2phalned
solid was dih%sol ved in ethyl acetate (5 m). |Isopropyl ether (yZO m) “was
added and t e SR 3A THEFRR& IA%9 red for 1 hr. The precipitated crystals were
collected by 20 fdltrati t ive 1. t itle conmpound. IR
(Nujol, cm1) : 3 OA ,1%6@%’15%2%3116}51[0@4%"(%%6 , Sppm: 0.92 (6H, t) ,
0.94 (3H, 5t )dimeki?A adloclrbony 133 o3 - 3L 83nG 4 69Yih gy 2134 (2H t),
2.9-3.2 (6H), 3.1- 3.9 (4H r?)njj Pyzedly (3> Pr’)g,?thié%-z?.g‘%‘?h M, 5.6-6.0
(4H, m. 23uBcanyeshyl]-atmeithydpprbepear-loeyl-xyaebbyl late (1.06 g) was
(1R, 5S, 65) - 2- %&335, 5%) - %5- ] ]

N, N- di et hy SEFPEEEEFh SRy M- N-BABsithuy £ oxpABL AR dRyBal bansl putyryloxymethyl
pyrrolidin-3-yl:thiaol-6-F(LR..l-hydr thyl]-1-nethyl carbapen- )
2-em 3-car b%xéllglt%{e)gésgg%dFﬁmb?Tl%gS?éé?-’ﬁ‘%%(%FSB?Q%QI\E‘N—S C. The mixture
di et hyl ani mesasbamykpystokbdinnt3mpbtBtoke65b¢1R) ni-

hydr oxyet hyl | - 1- net hyl car bapen- 2- em 3-car boxyl ate (1.06 g) was suspended
in N, N-ditret hyl f offrafidethid neicandnl8ol8tOohokes 208bedptopiany oy net hyl

p- ni trophenyl, e (17 was aﬁg}?f a _{gC. The m xture was stirred
at room temerg?{]?gﬂf%?x C%%?O BPRYTE eﬁ‘%‘%} Fi 5b1 4l i Dh WS 2¥RRdd (The
5C_and 1- ethyhpe opyd oxysar hot xRt butpl ok, (42 ). vy The
5 mxture was stirred at roomtenperature Tor 1 hr and ethyl "acetate (100
m) was addegetabe MGA urk) wess wakhesdl wilhle S thtien@abl@@shkl andhdsized
over anhydrkg)ulsngopgdjmlsulfaé ed Et hyl acetate was evaporated under reduced
pressur e andr ml) an ried ‘over anhydrous sodium sulfate,
15 Ethyl acetate was evaporated under reduced pressure and
the residue was purified by silica gel celumn chromatography.
The obtained solid was dissolved in ethyl acetate (5 ml).
Isopropyl ether (20 ml) was added and the mixture was stirred
for 1 hr. The precipitated crystals were collected by
20 filtration to give 1.02 g of the title compound.
IR (Nujol, em™): 3400, 1761, 1722, 1651
1
H-NMR (CDCl,;, Sppm): 0.92 (6H, t), 0.94 (3H, t), 1.26 (350, 4),
1.33 (3H, 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
1—ethylpropyloxycarbonyloxymethyl (1R,55,65)-2-[(35,58) - (5~
N,N—dimethylaminocarbcnyl—1—propionyloxymethyloxycarbonyl)-
pyrrolidin—3-ylthio]—6—{(lR)—l*hydroxyethyl]—l-methylcarbapen—
Z2~em-3-carboxylate
30 Sodium (1R,5S,6S8)~-2-[(3$,58)~5-N,N-
dimethylaminocarbonylpyrrolidin-3—ylthio]—6—[(1R)—l—
hydroxyethyl]—1—methylcarbapen—Z—em—3—carboxylate (1.06 g) was
suspended in N,N-dimethylformamide (4 ml) and
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the residue was purified by silica gel columm chromatography. zo The
obt ai ned solid was dissolved in ethyl acetate (4 m). |sopropyl ether gZO
m ) was added and the precipitated crystals were collected $tpPer28PP on

1653 16 : i RAPCERA T YEsEhe1c R RE P Eent R e Phanth) 1779 g S0 addgd
1.33 (3H, dhat $°64 (HE ndwtare? wad @%?rrgh1aH-Qb%mztEQHEIF%u%é $02 Q4Hr M,

3.9-4.4 (3H n), 4.6-4.8 (2H, n), 5.6-6.0 (4H n). Exanpie
1- (1 - et hyl pr opyl oRkgaanbohyikoxgethyh $§aR1E86Sya’- §6858S) e (5°C 2Gind 1-

N, N- di net hyLapi nocar bonyl -1 -1 sobut yryl oxypet hyl oxycar pony] ) -

gyrrolsi di nbg%gi'?ffo§§0%¥izgzggggﬁzgifgﬁoquﬁ%t ﬁ€1 %gr%)ad'é&f‘ls- added. The

- em 3- cay baxy I v + 55

di met hyl ami noca?bgnyl py%Hrg%)l Fdi n3-ylthi o]@%%‘[s‘?s%ud?e- ?H\’kzsl hr and ethyl

hydr oxyet hyafetlanet hi/f € anbhapens 2added- caheomilxatiee( ¥a@6 wgheas witthperded in

N, N-di methyl formam de (4 ml) and isobutyryl oxymethyl p-nitrophenyl
carbonat e (Bi8NFg)lWdibcrid dElert ovave anhxdie swesediynh red Ete.oom

tenperature for Agal reaction .solutipon was,cooled to 5C, an
1-(1- 30 ethyl pr %%%&ycar%%%%h%&%)e Sty aﬁseoc%jiu eCP?rl.rféjugcjeciNa%reaFc?dgcﬁ al’H]g
M xture wastlsd i reeikhad w00 aienmestny & fiarcal ¥ i Wh r A6 kP 0

m ) was added. The mi xture was washed with 5% brine (50 nl) and drie ‘over
anhydr oud sB urh&adired ol ¥ Ostictsarl v2GDE n Ertfiyll scettatte wds mdvapor at ed

chr omat ogr aRE L SPHle T e U s HECh G e PP aceent e (5 )
I sopropyl  eiey120 Jine Was 1added apd fﬁh@:r@%@%‘np'tfoab%@epqv.‘q%r élo‘éa?ﬁg-

collected by filtration to give BIO' ng of the title™ conpound jol,

cml) : 3398 tlE/seompbia8l. 1651 1H- NVR (CDC13, 8PPM : 0 - 9 1 (6H, t) , 1.
e Egﬂ gg IR ool g 3dys B4 Hhg, ey T (AR M LS8 L

15 *H-NMR (CDCls, Sppm): 0.92 (6H, t), 1.14 (3H, t), 1.26 (3H, d),
1.33 (34, d), 1.64 (4H, qui), 2.39 (2H, g), 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
1-(l-ethylpropyloxycarbonyloxy)ethyl (1R,5S,68)-2-[(35,58)-(5-

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

Sodium (1R,55,6S)-2-[(35,55)-5-N,N-
dimethylaminocarbonylpyrrolidin-3-ylthioc]l-6-[ (1R)-1-

25 hydroxyethyl]-l-methylcarbapen-2-em~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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10 (6H) , 3. 1-3. 9 (4H M , 3. 9-4. 4 (3H ) , 4. 5-4. 8 (2H m , 5. 6-
5. 8 (2H, m , 6. 86 (1H q) Exanple 6
1- (1 - et hyl propyl oxycar boriyl oxy)ethyl (IR 5S,6S)-2-[(3S,5S)- {80ctober 2005

N, N- di met hyl ami nocBehonyhcbtBubYL¥L OxyaBLR y YL i ed
pyrrolidin-3-ylthiol s ((TR-I- hydroxy%hy?#%-@‘?ﬁ%%%%%%%%np-’ressure and
2- em 3- car bok§yPat @S Sdde uwe$ | RuB5f 6S) - By [ § 35 &85) gét Nedbumn chromatography .

di met hyl am n r bonyl roljdin-3-ylthiol-6-[(IR)-1-

hydr oxyet hyl ?ﬁ'lg‘ ?r%?%%/ﬁ?%ér% -2 Bs TRk Ry mt et il o8:apa twas(26nigus pended
I n N, N-di nethyd ﬁﬁm 4 m d but yryl oxyne I - ni t rophenyl

car bonat e (81% I%T% vvaséj%a%dmaq @C.Bpaé]ea#%gtﬁrﬁ:{ hé%fs ngqq%aae¥mder

t enper at ure Waos dohrecAghiby file-FLadd afb sz_l‘;g Feln choq_lheéd tigzl 'C, and

1- (1- et hylgo$$/l oxycar bonyl oxy) et hyi iodide (1.49 was adde he 25
m xture was STHRIHEE -at roomtenperature for I hr and ethyl acetate (100 m)

was added. 1 xture was, \ Wi 5t__brine (50 m) and dried over
anhydr ous so |uﬁﬁéuLjT'atcén. slamﬁbegte]t—}ag%' was & lat ed under reduced
pressure andg-kRR feskgue pury f4i.ed i\l i ca_gel, _col utm chr omat ogr aphy.
30 The obtai ned solid w%s E?sgdl Ved i n(sg-%/’h )'aglet:L te(6§15 Hy. 1 -E&opr8pyH) .
ether (20 ml)-38ad38dded , andSt-he 7pr(esi, piny at edsgowdess \BE cgglegggd%gg

filtrati t Y 50 ng of the title conpound. 15 19 October 20
1H NMR (%Cl@,ﬂ 3p n??ge?gi?H@.@?:(éH?—tl)% 0384 $HBH, 4t5+-4182%2H( 3h) , dj,61. 33

3H, d) , 155 , L 2234028, , 2.9-3.2 (6H), 3.1-3.9 (4H, m,
é_ 9-4.21 (3H,5'§),((§§.'5@1.’86(5§<, Q%F: %) 6-5.8 (2H, (rr)H? 6.86 (1H, <(:|). 5m)Exarrp|e

7 1-(1-et hyEpempyeo&ycar bonyl oxy) et hyl (1R, 5S, 6S)-2-[(3S,5S)-(5-
N, N- di met hy| ani nocar bonyl - | - pr opi onyl oxynmet hyl oxycar bonyl ) -
pyrrol i di n- 3=+ TRFRY LBx PRy caglemmlere 1Rl merhyS S DL (35, 55) - (5-

2'e”‘3'Carbﬁfﬁl5ﬁﬁ%gﬁ§fgﬁgﬁggégg%§¥if¥aﬁé%4é;¥%§¥2éé%;%;i§carbonyl)~
15 pyrrolidin—B—ylthio]—S—[(lR)—1—hydroxyethyl]-l—methylcarbapen—
2-em-3-carboxylate
Sodium (1R,5S,65)-2-[(38,55)-5-N,N-
dimethylaminocarbonylpyrrolidin~3*ylthio}—6—[(lR)~1~
hydroxyethyl]—l—methylcarbapen—Z-em—B~carboxylate (1.06 g) was
20 suspended in N,N-dimethylformamide (4 ml) and butyryloxymethyl
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-
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 scdium 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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di met hyl am nocar bonyl pyrrolidin-3-ylthio]-6-[(1R)-1-
hydroxyet hyl ] - 1- net hyl car bapen- 2- em 3- carboxyl ate (1.06 g) was suspended
in N,N-di nethyl formanide (4 m) and propionyl oxynet hyl p-ni 19 &lskabey 2005

carbonate (78R (0% add T ur.e stirred at room
tenperature for 1 R &%Drhthe reactngre?gl)%*tlvn sgqco R Wo 5¢,23nd
1- (1- ethyl b?fb,pycﬁbxybﬂbonyﬂipxa) pthybai egiideqaf 1. 493@)2uas gddedg_3 ? (6H) ,
m xture was stlrred at roomtenperature for 1 hr and ethyl " acetate 10(?

m) was addet:. "|3ne9 48 ur® mad- Jabied( Wt mBY% 205b4i 8e (2B) m ) &nd-8rged 2,

over anhydrg;Hs nqgiulf te. Ethyl acetate was evaporated under reduced
pressure and 't he Tesidue s purified by silica gel columm chromatography.

The obt ai seExemipi® was di ssolved in ethyl acetate (5 m). |sopropyl ether
(20 mM) was added and the precipitated powder 25 was col |l ected by
filtration o (g}r\ﬁéhX’Q@mg’ydbxybarblohlyéox?CDG’Qﬁy[ﬂd (1RR5é;NgB<pL2 q:r(rgg 55)3$§5
1759, 1728, 15%i Sppm: 0.91 (6H, t) 1.14 (3H,

(3H, d) 1. 330 H’“e&g SQOCFBGD@Hl"Hyopgosslezmeqwlexgesrno@w- 30

g éG?la (3?pyggrlrgdgngsc%}%?gﬁe%fsai%a Boﬁé%‘%?&?ﬁgy?]_i_méthylcarbapen—

(1R 5S, 69) - 2-p33-baybbRyNabe16 19 Cctober 2005
di met hyl am nocar bonyl - 1-i sobut yryl oxynet hyl oxycar bonyl ) -
pyrrolidih-3-yl t hFefism (IR) 53, ﬁ?drbx{/éSﬁy!i@}-lEfmIMyl car bapen-

2-em 3- car bgxy dium (1R, 55, 6 (3S, 55

di met hyl am ((r?]ocar%glarﬁpy??%ﬁ%?%f@#?ﬁ%%inﬁﬁ( ﬁ}lq’j- 5 [(1R) -1-

hydr oxyet hyhgdzo € pqp@{h T €. end d
in N, Ndi net hyl f}f)?érrarr% dgl )Za%? I'so utiﬁ{{l/la%xyéé?% p- i (tslr oﬁéﬂ

car bonat e (m%?medrvaﬂsn a*ddécﬁlrm&trﬁﬂfoﬂmnmw ure vias Sid rred at room

tenperature for. Il:'r]ﬁ 10 Again, the reaction solution was cooled to 5C, and
cycl ohexyl G&ETUBMABBAERNY (P idixRphervig aprhes tadddd3 T was added

1s at 5°C. Thermlxture 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
mixture was stirred at room temperature for 1 hr and ethyl
acetate (100 ml) was added. The mixture was washed with 5%
20 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).
Isopropyl ether (20 ml) was added and the precipitated powder

25 was collected by filtration to give 790 mg of the title
compound,
IR (Nujol, em™): 3395, 1759, 1728, 1651
'"H-NMR (CDC1ls, dppm): 0.91 (6H, t), 1.14 (3H, d), 1.26 {30, d4d),
1.33 (34, d), 1.59, 1.60 (3H, d), 2.39 (2H, q), 2.9-3.2 (6H),

30 3.1-3.9 (4H, m), 3.9-4.4 (3H, m), 4.5-4.8 {2H, m}, 5.6~5.8 (2H,
m), 6.86(1H, q).
Example 8
cyclohexyloxycarbonyloxymethyl (IR,5S5,658)-2~[(35,58) - (5-N,N~

16



- mxture was stirred at roomtenperature for 1 hr and ethyl acetate (100
m) was added. The m xture was washed with 5% brine (50 m) and dried over
anhydrous sodium sul fate. 15 Ethyl acetate was evaporated ungdpctpleanZO8y

pressure an@im@ﬁﬁg&ﬁﬁ&ﬂH@a%?nPSLhLﬁggﬁg?fyg%g%g?rgng?hy%?#y@f}ggﬁpffﬁiOgr aphy.

The obtained solid was dissolved 1n et opy!l ether

(20 M) waspgddedidnd-Bhglpheo]pbtateH) povHedrowpsthpl | eTimetyl fatbspehon
to give 1.19 g of the title 20 conpound. IR (Nujol, cm): 3395, 1796, 1751,
1728, 1638 :FERNVREEPERRY1&ppn): 1.18 (6H, d) , 1.0-2.1 (11H n) , 1.26
(3H, d), 1.33 (3 - 2.9 2.9-3.2 (GH), 3.1-3.9 (4H, m,
3.9-4.4 (3H m, 5?%%%%%#%?;5?%@%36:%§H5~fﬁ’f19-25 Exanpl e 9

cycl ohexyd oyygeatReDNhH OXYEREYH iﬂy@?&@@ﬁ23l}(§§n§ﬁ5é~5[ NAY-1-

di met hyl am nocar bonyl -1 - but yr yYoxyrret hyl oxycdr bonyl) -

pyrrolidi n-Bygrexyethel | {1-Re thnyca rhymdy? jed- Tretduhearbapentl . 06 g) was
2-em 3-car box%I ate 30, Sodium (I R 5S,6S)-2-](3S,55)-5-N, N

di et hyl am WOTRERIRY | 1 rf IiTeimrthyd fodmaniis (4Ryuk). and

hyd hy] 15 - 2- em 3- | 06
AN a e T e B o a7 0 8 pBE HE0E
Ponitrophenyt $f.00ngkend #ldraUhayasepdded & Pobn Thfpdiatihe sy@s) il red

at roomtenperature for I hr. Again, the reaction solution was cooled to
50C, and? cycl ohedgdioxy cdrehorad axdoretdnlutiiodi deay bl eg) twas°addedd The 5
m xture was_stjirred . at roomtenperature far r and ethyl acetate (100 m)
was added. SPhe HSEUH NG d‘mettt}f‘yé%loﬁﬁi‘{‘]?e (508" ¥rg ardsd-oviRe

anhydr ous sOditAeS WfAt-1 Ry 2 1AGRIAT & AR OUIRY %fo‘id 1|U ﬁ{@eﬁnﬁe@%

pressure and the residue was purified by silica gel colum ¢ rona?ggraphy.
~ 10 The obt @gsddtsol (10 0wad )diwasolavieidd.n Ehayhiatetat ea$ Swakhed | syt opy|

et her (20 rgr[) was added and the precipitated powler was collected by
filtration¥dig Vel1™o §rer drHed pwee anhydrous sodium sulfate.

15 Ethyl acetate was evaporated under reduced pressure and
the residue was purified by silica gel column chromatography.
The cbtained solid was dissolved in ethyl acetate (5 ml}.
Isopropyl ether (20 ml) was added and the precipitated powder
was collected by filtration to give 1.19 g of the title

20 compound.

IR {Nujol, cm™®): 3395, 1796, 1751, 1728, 1638

M-NMR (CDCl;, Sppm): 1.18 (6H, d), 1.0-2.1 (11H, 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,
m), 3.9-4.4 (3H, m), 4.6-4.8 (2H, m), 5.6-6.0 (4H, m).

25 Example 9
cyclohexyloxycarbonyloxymethyl {(1R,58,63)-2-[(35,58)-(5-N,N-
dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-~[{1R)-1-hydroxyethyl]}-l-methylcarbapen-
2-em—3-carboxylate

30 Sedium (1R,5S,65)-2-[{38,58)-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 butyryloxymethyl

17



conmpound. IR (Nujol, cml) : 3400, 1760, 1715, 1653 15 I H-NMR (CDC13, 5PPM

© 0. 95 (3H, t) , 1. 1- 2 2 (134, m , 1. 30 (3H, d), 1.34 (3H,_d), 2.34
(2H, t), 2.5-2.9 (1H, , 2.9-3.2 (6H), 3.1-3.9 (4H, m | 31%Q$tfzbe(%¢@5n)
. 4.5-4.9 (2H.n1) m 5.92 ABQ) Pl e 10 20
cycl opentyl oxy%arlf)%nﬁ?% g%%gyc}_’{la(ﬁeR 53 %)9’2 R EsEd (3'? mixture
di met hyl ami nocardinyted -a1s aludny radnperidng @ercar beny! ) -
pyrrolidin-3-ylthiol-6-[(lIR)-I-hydroxyethyll-I-nethylcarbapen-

2- em 3- car boxy! at AERId urtil(d RS HESN 21033 FSwaS N,oNl%ﬂ to 5°C, and

di et hyl am r rroI|d|n3 ithio | R)- |

hydr ox%et hylr}%q’flol%%tqﬁ):l] EYBEPERY0 tbédlbcb?%ﬁglee ((11666%) Wﬁésadéﬁgpenﬁé@
in N, N di petiythiaer p a i y hyl yl
carbonate (813 np) vvarsy g?i:é(erge@al)é%%om %Qﬁ%xt%%géwgg&s |1r1f9e at ggg%in

t enper at ur eafC@Ital:ehr{loAgaulm whisearldadt i arhs ahikire wass cRoed 1o HPGs and

cycl opentyl carg Iixymet hyl i1odide (1.45 g) was added. The m xture was
stirred at 3@ Pat upBds E}Fl?dhPvaﬁdaébh?rouacé@mm(a@Dfarte)e was added.

The m'xture was 1 Oct ober .200 ne and dried
over anhydrous s\cl)vg %?s%ﬁe ?gé é?ﬁyg f%d g%ﬁaﬁ%‘?‘é‘f%@ %%I%‘T‘“F%d%‘éd
pressure andhet hesmeﬁedugsv\pﬁrpﬂiéalw &)ylﬁéél&@lg@él&%% Q50 %phy
The obtai ned solid was dissolved in ethyl acetate m). 51 sopropagi%x t her
(20 m) Was Thgdedtakaed heo pi@cvas t &t b poswdiein aﬂalwl:oideetcztm & i)l tration

g.I?F gl:\/\lée( 5 §Qp%$p%¥$eeﬁﬂ%%e&§8?fug’%%££éﬁg aznch @@%{:Sg?fpl-élfngltatledzgo%%er
2.9-3. 2(6Hwas 1cS1 Bédtbd 19y M3 13 ettt {3H 01 1hPF & (4l ¢Dp1ed-6-6.0

(4H, m. Exanple 11
compound.

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

15 'H-NMR (CDCl;, 8ppm): 0.95 (3H, t), 1.1-2.2 (13, 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, ABqg).

Example 10

20 cyclopentyloxycarbonyloxymethyl (1R,58,65)-2-](35,58) - (5~N,N-
dimethylaminocarbonyl—l—isobutyryloxymethyloxycarbonyl)“
pyrrolidin-3-ylthio]—6—[(lR)—l—hydroxyethyl]—l—methylcarbapen-
2-em-3-carboxylate

Sodium (1R,55,65)-2-{(3S,58)~5~N,N-

25 dimethylaminocarbonylpyrrolidin—3—ylthio]—6—[(lR)— -
hydroxyethyl]—1~methylcarbapen—2—em—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.

30 Again, the reaction 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

acetate (100 ml) was added. The mixture was washed with 5%
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cycl opent yl oxycar bonyl oxynet hyl (1R, 5S, 6S)-2-[(3S,5S)-(5-N, N

di nmet hyl am nocar bonyl - | - but yryl oxynet hyl oxycar bonyl ) -
pyrrolidin-3-ylthio]-6-[(1R)-1-hydroxyethyl]- 1- net hyl car bapeh? Otpber 2005
2-em 3- car baxyired e OHUMAnR HES b)overd (E¥HhePour Notium sulfate.

di met hyl am nocar bonyl pyrrolidin-3-ylthio]-6-[(1R)-1-

hydr oxyet hyl | - | - nEt#HiH lc @xdsdpere 2eeme3rapaaced amnelor] réflugedvgs e ssusfee rohel

in N, Ndi nethyl formam de (4 nml). and butyryl oxynmet hyl 20 p-nitrophenyl
carbonat e ( LN JGFe® fglé.d %E(es '%'itcl‘?r gelygelymn, chgorptrgsaphy -

tenperature 4 [ I35 & r i lsut i d ko , and
cycl opentyl ox}%:aorljt;d(}rmeoég%%tlﬁylta%so | %tgo?%.e% lg e\%g%(w:%gggglt%é% Ir%i%t‘ure was
stirred af ricondopylerahere (20r ml)hwasnddaely bnad5theepabeip108+8H) pWader
added. The m xture was washed with 5% brine (50 m) and dried over

anhydr ous sé@Sufmeddieraed. bet Ayl tiesigne tRagiveapofat edodntbe tédleed

pressure an%omya% EieSi due was purified by silica gel columm chromatography.
The obt ai ned S61°id Vias di ssol ved in et hyl acetate (5 m). 30 I|sopropyl

et her (20 nmip-M@s a he pregi pitat pewde co] Ll ected. b
filtration to give 0.9 'g%g#ng ﬁe@t'?tﬁl glshéoggéug\é\e %I‘-E\IQ@N%H( 13?'%8&()35’
0.95 (3H, ty), 1.332(23H(1dH, B)4;219302H3Hn) 19219-Bc?obek) 20951-8)9 1484
(3H, d), 2.34 (211, ,t), ,2.5-2.9 (1H, , 2.9-3.2 (6H) 3.1-3.9 (4H, m,
3.9-4. 4 {3HY m 3'%.‘%:%. égf(IQH,“) m3-8576-8. 62410 . rr§:5‘r¢|e0 chii dal - struct ural
fornul as of Ekgﬁ%ggnppunds 5 obtained in Exanples 1-11 are shown in Table
1. [Table 1] H3CT Exanple No. 1 2 3 4

cyclopentyloxycarbonyloxymethyl (1R, 5S8,68)-2-[(35,58) - (5-N,N-

dimethylaminocarbonyl-1-butyryloxymethylexycarbonyl) —
pyrrolidin-3-ylthio]-6-[ (1R)-l~hydroxyethyll-l-methylcarbapen—
15 2-em-3-carboxylate

Sodium (1R,5S,6S8}-2-[(3S,58)-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 reaction 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 dissoclved 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
compeound,

'"H-NMR (CDCl;, 8ppm): 0.95 (3H, t), 1.1-2.2 (11H, m), 1.30 (3H,

19




567891011 H3 HH,;

~ ~CON(CH3)2 S _~~"

N- CO2CH20CO- R2 R1

- CH20COC( CH3) 3 - CH2OCOR CH( C2H5) 2 - CH2OCORCH( C2H5) 2 - CH2OCOR CH( C2H5) 2
Prtober2@8502- 0

- CHOCOR2CH( C2H5) 2 CH3 CH3 - CHOOORCH( C2H5) 2 CH3 - CHOCOR2 CH( C2

- CH200CR- 0 - €H2(00R4 0 ( 3IH2E022 03 R2(210H2GHR GH3s =CH O3 2 ) CHRCHRGHS, - GHRCHS

- CH2CH3

- CH(CH3) 2 - CH2CH2CH3
371239 (4H,

m} .

m), 3.9-4.4 (3H, m),

4.5-4.9

(2H, m),

5.6-6.0

The chemical structural formulas of the compounds

5 obtained in Examples 1~11 are shown in Table 1.

[Table 1]
HyC ON(CH3;),
N—CO,CH,0CO-R?
CO,-R’
Example No. Ry Rz
1 -CH0COC(CHs)s -CH,CHCH3
2 -CHZ0CO,CH(CHs)» -CH(CH3),
3 'CHQOCOgCH(Csz)z ‘CHZCH2CH3
4 -CHﬂCOzCH(Csz)z -CHzCH3
5 GHa
—CHOCO ,CH(C ;Hs), "CH(CHa)2
6 GHs
—CHOCO ,CH(C,Hg), "CHCHCHa
7 GHs
—CHOCO ,CH(CHy), "CHCH,
8 ‘—"CH20002O ‘CH(CH3)2
2 _CHzoCOZO "CH2CH20H3
L 10 _CHzocOQ‘O 'CH(CHS)Z
11 ﬁCHzOCOz‘O ‘CHZCHZCH3
j

20
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-CH(CH3) 2 - CH2CH2CH3 -CH(CH3) 2 - CH2CH2CH3 20 19 Cctober 2005 Experi ment al
Exanple To clarify the superior properties of the conpounds of the present
i nvention, the followi ng oral absorption test was perfornedl9 &ctober 2005
Experi ment al Efpafphénta R f& inhibitor (cilastatin) (50 ng/kg) was pre-
adm nistered to rats (3 per droup) and the conpound of the present

i nvention (conpounto ofl&xafpl €hd, sdfe FBKProwsrofed |or @l i Jpe
pl asma concentration of meropenem produced 1o by hydrolysis was neasure at
0.125, 0. 25,&@? PIrEsSent inyerptiprandtls: o dlrldwindPlaC ancsterpariem wed was

pl asma conc;zg%lrla#rg time curve (AUC) was determned. The results are
shown in Table 2Z. {Hl‘abl e 2] 15 Average plasma concentration (g/m) Test

0. 1250. 2550 .Expefinendtad & 3hr conpound(g hr/m) hrhr hr hrhrhr hr
Exanple 1 0.621.31 1 .3112.592.271.56 0.555.06 Industrial Applicability The

conpound (I") of tAre eurzgwentinhiveridron did a3HR&IN)r (50N mhke) bakis! ik S rom
the gastrointestinal tract by oral admnistration as conpared to
convent i onaPXP PG I6LEd 26 CatBagénericaFpsphdentiother abmpdnindi str ahieon,

and the actinescher mypLadyced in Living organis stllm suffjcient
. Liptese Y&&Y. .
anti bacterial property ?o a w(gnggﬁag 8?‘ gﬁé’i"@?ﬁa '\Q?Painﬁékg) THeFePERE1Yi t
i s extrenel gdndefigieted.t hEnPrepivhaXéSn&ntration of meropenem produced
10 by hydrolysis was measure at 0.125, 0.25, 0.5, 1.0, 1.5, 2.0
and 3.0 hr by HPLC and the area under plasma concentration -

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

Table 2.
[Table 2]
T Average plasma concentration (ug/ml)
est AUCq-anr
compound 0.125 | 0.25 | 0.5 (1.0]1.5! 2.0 3.0
un
h
hr hr hr hr hr hr hr (kg hr/ml)
| Example 1] 0.62 [1.31 |2.31[2.59 2.27}1.5610.55 5.086

15

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

in absorbability from the gastrointestinal tract by oral
administration as compared to cenventionally 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.

30
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treatnment of infectious diseases (particularly, bacterial 25 infectious

di seases). This application is based on a patent application No.

2001- 150874 filed in Japan, the contents of which are herebyl? Piebedi0at ed
by reference. 30 21 19 Cctober 2005 CLAIMS 1. A carbapenem conpound
represented by the formula (I1"'): OH -V-COgtkigeO R2 CON(CH3) 2 wherein R1
is -CH2OCO2CH (C2H5) 2, CH20CR- (-~ -CH20OC2 or ; and R2 is -CH2CH2CH3 or

- CH2CH3, - CH( CiBrazbapenend stmptand inepatearerled Sy GH2OEA2EM 1(:C2H5)) -2,
then R2 should be -CH2CH2CH3, -CH2CH3 or -CH(CH3)2, and (ii) when R is
CH20CO2 H20002 tHekM R2 s |d be -CH2CH2CH3 or -CH(CH3)2 2. The conpound of
claim1, which is| 1l-ethy pFopyIoxycarboano¥¥nethyl '

(1R 58S, 6S) - 2 (35,5S) - CON(CHj3),

N, N- di met hyl am nocafbonyl - -'? tyryl oxymet hyl oxycarbonyl) - (')

pyrrol i din-3-yl t hi gF—-eNL(AR) -T- hydr axyetytH,DOE4RA car bapen-
2-en}3-carboxyla§%, 22 19 Cctober 2005 1-é&thyl propyl oxycar bonyl oxynet hyl
(1R 5S, 6S)-2-[(3S, 55) - (5€0,-R'

‘N, N- di et hyl am nocar bonyl - 1= but yryl oxynet hyl oxycar bonyl ) -
pyrrolidin-3;ydidi@]-6-[ (I R)-1-hydroxyethyl]-I-nethyl carbapen-

~2-em 3-carboxyl ate, 1-ethyl propyl oxycarbonyl oxynet hyl

(1R 5S, 6S) - R ( 3S, &5)-¢H,0C0,CH (CHs) 5,

—-CH20002.~'<3 —-CHZOCOZ—O
or ; and

R® is —CH,CH,CH; or -CH,CHs, —-CH(CHs),

provided that (i) when R! is ~CH0C0;CH (CzHs) 2, then R?

should be —-CH,CH,CHs, ~CH,CH: or —-CH(CH3);, and

(ii} when R! is

_CH20C02‘<:> _CHzoCOZO
or

r

then R? should be -CH,CH,CH; or —-CH (CHs) 5.

2. The compouﬁd of claim 1, which is
l~ethylpropyloxycarbonyloxymethyl (1R,55,68)-2-[(38,58)~-(5-
N,N—dimethylaminocarbonyl—1—isobutyryloxymethyloxycarbonyl)—
pyrrolidin—Bwylthio]-G—[(lR)—1—hydroxyethyl]—l—methylcarbapen~

2-em-3-carboxylate,




N, N- di met hyl ami nocar bonyl - | - propi onyl oxynet hyl oxycar bonyl ) -
- pyrrolidin-3-ylthio]-6-[(1R)-I-hydroxyethyl]-1-nethyl car bapen-
2-em 3- car boxyl ate, cycl ohexyl oxycar bonyl oxynet hyl 19 October 2005

(1R 5S,69)-2-[(3S, 53)-(5-N,N
dinethylaninocarbonyl 1-i sobut yryl oxymnet hyl oxycar bonyl ) -

pyrrolidin | t 1R xye ]-1- h arb -

2-em 3- car%o?%? ? é%¥£+%¥%§§%89¥3 H%ﬁ%gg; ﬁéﬁng%'%%?_ﬁ"?egg'5s)”(5“
(1R, 5S, 6S)x 2yl _
d|nethylan§ﬁ%éﬁ%ﬁéﬁi?l#ﬁkut§%§F8§§%ethy?gx§¥é ﬁXmet?¥l°xY°arb°nYl’
pyrrolidi neyzydlidd)-B-§1dje 1- by d{ DRyel hylfirdxprethyl talbagehylcarbapen-
2-em 3- car boxyl at.e, cycl opentyl oxycarbonyl oxymnet hyl

(1R 5S, 63)22ew1%$@3)c}(3514¢w

dlnethyla -I-|sob nmet hyl ox

pyrrolidin éﬁ ¥ﬁﬁfﬁﬁ$Lha#§iﬁ%i@%F%%i]f¥§né$h€$L ?bgb%%tss = (5=
2-em 3-canp

g 68) Feg %@laﬁquaﬁmf%Wi’é%Y%pé(fhyloxycarbonyl)
d|nEthyIEupynnﬁWﬂﬁmnH34yﬂnﬁgﬂbﬂ8»%“&&#&d£h®@iﬂi¥é@ﬂgl] -l-methylcarbapen-
-pyrrolidin-3-ylthio]-6-[(1R)-I-hydroxyethyl]-1-nethyl carbapen-

2- em 3- cardeyidac@ QPKHﬁﬁﬁﬁwlbacterlal agent conprising t he conpound. of
claiml or 2 as an actlve redient. 4. The an bacter al agent of clai
3, whi ch §¥ciaharisxusanb R G EAS Y bl LBE5S. 65271 (58 590w

dlmethylamlnocarbonyl—l—1sobutyryloxymethyloxycarbonyl)—
pyrrolidin-3-ylthio]-6-[ (1R)-1-hydroxyethyl]-1-methylcarbapen-
2-em-3-carboxylate, -
cyclohexyloxycarbonyloxymethyl (1R,5S,68)-2-[(3S,58)-(5-N,N-
dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl)—
pyrrolidin-3-ylthio]l—-6-[ (1R)-1-hydroxyethyl]-l-methylcarbapen-
Zfem—3—carboxylate, |
cyclopentyloxycarbonyloxymethyl (1R,53,68)—2—[(38,58)—(5—N;N—
dimethylaminocarbonyl-l-isobutyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]l-6~[(1R)-1-hydroxyethyl]-1-methylcarbapen-
2-em-3-carboxylate or

cyclopentyloxycarbonyloxymethyi (lR,58,68)-2-[(35,58) - (5-N,N-
dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl) -~
pyrrolidin~-3-ylthio}-6-[(1R)-1-hydroxyethyl]-1-methylcarbapen-

2-em-3-carboxylate.

3. An antibacterial agent comprising the compound. of claim 1

or 2 as an active ingredient.

4. The antibacterial agent of claim 3, which is used for oral

administration.
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