; YZ[\]"e3eRnd6T S DESCRI PTI ON Techni cal Field The present |“mmmmmmmmmm ates
to a novel: carbapenem 5 conpound useful as a prophylactic or tRepnapeutic
agent for bacterial infectious diseases and the |ike. Mre particularly,

the present inventjon relates to an ' gl agent contg@i.pi i _
conpound as an active ingredient, mﬁéﬁﬁﬁ@t@rl or oral amwmgﬁwummand
whi ch shows sufficient 10 anti bactgRERbEIEMPES m@ckgroun ave
been found many conpounds having a car bapenemlgie eton, as ther 8@ c
agents for infectious diseases, frdrecimidalereebdl car bapenem conpounds

havi ng superior is_ antibacterial activity have been put to practical use,
or under devel opnERE PEESERicHIVANTALN delates Safpireved carbapenem

d d he_ f la (A, OHH H CH H CH3) 2
S0 o NERPERDR REEPRECASLF Rl It P P! St AT

appl i ed. 2ob¥erepeaemhgecaibnoadi 98isacitd i ehe SPEREL I UMb2BdpatE0RE1arly,
anti bacterial activity, and has overcone instability to renaF

dehydr opept ithgs @regeinth ifyeridem cehadiad daldry agvridiaddread atlo agentthe def ect
of carbapenem conpounds, .lt has superior characteristics in that it can be
adri ni st er G OBAAB Tt ABHT SETEYTRG 25 STRRTILN IPRUHA Rt O BRSver,
mer openem skaps rBeer o2hs0ababibibyl { fPMmidendadt ML rlcilehact . whi ch
only permts clinical admnistration in the formof injection. Oral agents
are easyllndntéhacteeheltpragertyster as conpared to injection, and 1 -

clinically extrenely highly useful._Thuys, there is a strong demand for the
devel opment of a car bapenem conpounB2FE8TEPRA AF&i ni stration, which has

strong anti bacteripgbra8Chivit Yo N HiOR i@&@s & sRe m as
superior s gastroint gsti na% t?act Q%SOSE%I It .&{ﬁlcggcl osu?l %f ctaﬁga%hgm
| nventi on | sked3eannpbaecthefapdet pr esperits nicentiirfredud qusodideasdessefibm

conmpound havij ng, superi or absorbability fromthe gastrointestinal tract, and

strong anti BBEERr PEYCHRbpeR FH2RARAM 1CPMRRNNIS, d1avidit SUPEFd6Epti on. The -
resent inv d . 4.0t I i Wi i m_of hi evi n

Ito hesabov&eé-qngﬂ%?%ﬁggégﬁ?gc%éﬁﬁh{#]o% ;iﬁeaet% ;bqlstgzca ﬁtr%cf:tralr%ggpgﬁgm %%rrpoundg

(prodrug) repdesedéedlopméme for |pwddidairivdwidn. ) FehovgaspDef | OF

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

OH CH
3
Z S NH
O/

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

1



15 absorbabil'ity from the gastrointestinal tract as conpared to
" conventional ly proposed carbapenem conpounds for oral adm nistration, is
deesterified in the body into a carbapenem conpound havi ng anti bacteri al

roperty and.t;. rts.antibacterjal property, which.resulted in the
gongletyon g?Jggg?ﬁgﬁpF%Egﬁpg?Xvéﬁgbg%.Bi@@%id?ﬁﬁ?ﬁ# t r%$é§eﬁtgFﬁ9Bﬁtion
rovi des t hgeh@nkdowerg+hkl n o) r '
P orm 8 (1 F e YR e o £ OTPObA el AR For Rl

- CH20COZCH (@d@aRSsErationCHwhichiBhis OSORGy (af2Hadtrial chAnadRy GA0C02
or ; and 2 broad. R2.1's -CtEE}EC}B or -CH2CH3, -CH (CH3), 2. provided that
(i) when R F?a-‘icﬁééééécliﬁj%? 3SPRRERIRY 3ROV RS -THRAHEEE , (i i )

when R i:S 4 - . ) OCO2CH ( C2H5 ) 2 , then
R 5 shoufdggg%%é%ﬁ%g%é@ o?°%fgj(g§$' 2, and (iii) when R is
- CH20002 - CH20C02 or , 10 thoisAchums bbeth&HFF@EHBowr -CH (CH3) Z. (2)

The conpound of the above-nentioned (1), which is pival oyl oxynet hyl
(1R 58S, 6S) - 2- [ ( 3S15S)s( BRNCREEFEL B | B¢ e ek i nviersuign yooonestildel exycar b
onyl ) pyrrol | di.g: 3- ' c R) - 1- hvdr oxyet hyl.] - L-net hyl car hapenl s
2-en}3-carbgg$?g§e¥g%gé€h9ﬁ%%é%? o%§%%€ %ﬁnﬁ%ﬁ%ﬁéﬁQﬁﬁgiy £ R '
(1R 5S, 69) - 3abt28ihEest b N dha®t NYAmdN NOERHP U iblrd 1R EY RHPEY It HébHXyc
arbonyl ) pyrrolidin-3-ylthio]-6-[(1R)-1-hydroxyethyl]-1-methyl carbapen2-em 3
- car boxytat Bydzglyséshgfpedpsbeosgrikdronyl oxynet hyl
(1R, 5S, 6S)-2-[ (3S,,0S) - (5N, N-di,met hyl am _nocar bonyl - 1- Qut yr yl oxynet hyl oxycar b
onyl)pyrrolidin-3?5ﬁtﬁ§:8]s-é§:°[(lfl‘-'§fp 9ﬁgh?8x§8PﬁVFF§ R AR () S5m 3-ca
rboxyl ate, #iehhyhbr apwl ©%yaahleryhex et Mov(el%e%%i%@eqz-dﬂj%%és)gr@25
N, N- di met hyl am nocar bonyl - 1- pr opi onyl oxynet hyl oxycar bonyl )
pyrrolidi n- 8oyhdhitbpt6a] pREifiky dagbpgemeln] cbmpetind cardeaien)- em 3- car boxy
| ate, 1-(1-ethyl propyl,oxycarbonyl gxy).ethyl , .
(1R, 58S, 6S) - E?F\E/% ?3%9‘( g&l HL&i rﬁlﬁllﬁ?if’)&ﬁigng(?ﬁ“ﬁ&ﬁyl(-ll)i SHIOHSy SPRSEAPE hyl oxyc
arbonyl ) ;803bsorbability fr . .
pyrrolfd%n-%-??fh?of—é-?(15§T1Fﬂﬁd?8?;5?%§Ff§f}#€€hff?nggﬁeﬁ§?§ﬁ¥§¥%§¥boxy
| ate, 1-(1-ebhyeptbppbdiycprbpbygkdxyhebhplenehRcobpdindd- [fo3Sa)- (5 3
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 CHg
y C)\ CON(CHa),
3 [}
S (I
O}——N / ‘_Chlr—COZCHZOCO-RZ
CO,-R'

25 wherein

R! is ~CH,0COC (CH3) 3, —CHz;0CO2CH (CzHs),, —-CH {CH3) OCQO,CH (C2Hs) 2,

_CHzoCOZO _CHzoCOZO
or ; and

2



- N, N- di m-t'hyl am nocar bonyl - 1- but yr yl oxymet hyl oxycar bonyl )
pyrrolidin-3-ylthio]-6-[(1R)-1-hydroxyethyl]-1-net hyl car bapen2- em 3- car boxy
| ate, 1-(1-ethylpropyl oxycar bonyI oxy) ethyl (1R, 5S,6S)-2-[(3S,59)-(5 s

_ N, N-di net hyl am nocarb \ yme }]‘y ar bonyl)
pyrrolidin- é@yl t h| g:% J(:Iiiﬁ) %i&%’t F: (fﬁﬁ%%'hyl car bapen2- em 3- car boxy

late, cyclo i@ENC 2HhARN MH@hhw ~CH,0COC (CH 2
(18, 5S,65)-2-[(3S,59)-(5- ?(1 ﬁldl met hyl ans'i nocar bomsF i) ISOt Stnyf\yl%&yne(% hy? oxyc

arbonyl) i o-8He€BIGHL, n- 3-yl thi 0] -6-[(1R)-1- hydr oxyet hyl ] - 1- et hyl car bapen
2-em 3-car boxyl ate, cyel ohexyl oxycar bonyl oxy

(1R 5S, 6S) - 2‘le§-(>3§%§3) 14%51?« 1\%‘1 Pgéh%lé?n%bcg?lbo?ﬁl‘{ (CHap OEPe Gl t5efrbt hytthery &ér b
onyl ) pyrr ol iggliofar Bkt hb §;1F{1CIJf dggxyeﬁ@e%hyzl rret hyI carbapen is

2-em 3-car boxyl ate, cyc [ oxycar Bonyl oXy

(1R 58S, 69S) - 2i[LG.3Swh&h- RS- i\i; Nd| met hyl am nocar bonyl - 1-i sobut yryl oxynet hyl oxyc
arbonyl )pyrrolidin-3-ylthio]-6-[(1R)-1-hydroxyethyl]-1-nethyl carbapen2-em 3
-carboxyl ate or 20 cycl opent yI oxycar bonyi oxynet hyl

(1R 5S,6S)-2-[(3S,59) (5- \

di met hyl am RrecgHR@CO. L= I oxyma_u% pyrrolidin-3-ylthio]-6-
[ (1R) - 1- hydr oxyetthyl ] - car. bapen -@Ug @ar jlate. (3) An

anti bacterial agent cont al ni ng 4e conpound of the 2s’above-nentioned (1)
or (2) as an actl ve ingredient. (4) The antibacterial agent of the

bove- t d f |, adm nistration. (5) A

car bapentin CBRBobnEnUbieE e, CaHhy e SFor FEIAIT 3 —u HAC 30 CON(CHB) 2 |
I\I-COZCHZOCCX('IQI;ZGHZQ Bo V\ﬂ%una()mrg IQQL%VAe—menfh cfn@d (hﬁ C%H%H“‘is"f the
above- nenti oned (5), ich is pival oyl oxynet

(1R, 5S, 69) - Qa{réBéyB@):yr(létmyl\ldlm,tﬂﬁdEﬁﬂmm[a(r:imrﬂd)—ﬂ-%m Wyl oxymet hyl oxycarb

onyl ) pyrrolidin-3- 1R) hydr oxyet hyl ] nmet hyl car bapens
2-em 3-car bS%WFEJP%iIa’(‘Wo&G’F%‘%ﬂY%éﬂt@ﬁYaﬂylﬁ‘éﬁ@t&’dMﬁﬁﬁ oplé) conpound of

the above- ngpLioNedi 423~ §itﬂf8]ngFqiﬁyufJﬂidfgnythﬂﬁ—l—methylcarbapen—

15 2-em-3-carboxylate,
l-ethylpropyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,5S)-(5-
N,N-dimethylaminocarbonyl-1-isobutyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[ (1R) -1-hydroxyethyl]-1-methylcarbapen-
2-em-3-~carboxylate,

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

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

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

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

3



(8) The antibacterial agent of the above-nentioned (7), which is used for
" oral administration. 10 Detail ed Description of the Invention The present
invention is explained.in detail in the foll ow ng. The carbapenem conpound

k) e reEY T R o8 Ry SR R Ve e i L P A e above,
Such as 1 he gharariaiih-Ghcr8) HOCI GO C1O) fatony b 5 N GSHACROBHGHCHE

() OCOzZCHZOCOC(CH 3)3 is superior in absorbability Tfromt
gast r oi nt est€H-3tcasboylaseconpared to conventional carbapenem conmpounds

for oral admini,stration. The antibacterial agent of the present invention
cont ai ns coﬁ%gﬁﬁﬁtﬁVlPrSQYEHXXE?FQ%nY %?%H?Eﬁ&l fﬁﬁ@ﬁﬁwﬁéiH%TRQi?nSSéudﬁ‘as
conmpound £1 ), : _fC | ' i ora

et hod anal Do B o L PR A% 1
can be al sopyrodidddnadepl thig] +6- b (RY-Fbeh pdwed0g0tisy 1]6- i thy 1 caRbagdeti on
nmet hod of the follow ng conEound (I). OH~ CON(CH3)z N~ S NH CO2H step 1
Y- C02CH20COSReBASTFABTRPRY LATRB (11-1) CON(CH3)2 (I11-2)

cyclohexyloxycarbonyloxymethyl (1R,5S,6S8)-2-[(3S,5S)~(5-N,N-
dimethylaminocarbonyl—l-isobutyryloxymethyloxycarbonyl)—

10 pyrrolidin—3—ylthio]—6—[(lR)—l—hydroxyethyl]—1—methylcarbapen—
2—-em—-3-carboxylate,
cyclohexyloxycarbonyloxymethyl (1R,SS,GS)—2—[(BS,SS)—(S—N,N— :
dimethylaminocarbonyl—l—butyrylcxymethyloxycarbonyl)—
pyrrolidin-B—ylthio]—G—[(1R)—l—hydroxyethyl]—l-methylcarbapen—

15 2-em-3-carboxylate,
cyclopentyloxycarbonyloxymethyl (lR,SS,GS)-Z-[(3S,SS)—(5-N,N—
dimethylaminocarbonyl-l-isobutyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]l-6~[ (1R)~-1-hydroxyethyl]-l-methylcarbapen-
2—-em-3-carboxylate or

20 cyclopentyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,5S)-(5-N,N-
dimethylaminocarbonyl—-l-butyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[ (1R)-1-hydroxyethyl]-1l-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):

OH CHs
N -C'/CON(CHs)z "
: S
O)—N / _N—CO,CH,0COCH,CH,CH
N CO,CH,0COC(CHs)s

4



N- CO2CH20COCH2CH2CH3 step 2 X- CH20COC(CH3)s (1V) nu CON(CH3)2 (1) H3
" N-C02CH20C0CH2CH2CH3 20COC(CH3) a wherein X is a | eaving group such as a
hal ogen atom (e. g., chlorine atom brom ne atomor iodine atomand the

i ke), an 5 alkanesul fonyl gxy_group (e. g., nethanesul fonyl oxy,
; ethanesulfoégpo @? 6?888ﬁ8§ugfoﬁg?oié?V%UW%ﬁE%%T?%n9§bmyﬂéﬂﬂlﬂﬁh like), an

aryl sul f onyoxu1859u8yhecogs , (RREDY) 68} £o0Y|8XYss1 0| yheyif onyl oxy and the
like), and the Iike, and is a [eaVving group such as & chlorine atom
i m dazol - 1- gimephiydanii hoophlboyy bxy;b2t phehyk aet Il d ¥y d rbbnyd 1-)i-1 nooxy
group and the like. 6 -, Step. 1 ' The conpound (11-2) can be obtai ned
by reacti ngP¥SEROIHAANTRTY T3] 265 hIIRY nhrir e et hsthipdume thivilice rbapen—
- solvent that_dpes_ i.phibiLt the reaction, such as di oxane, acetonitrile,
5 tetrahy%rgfgﬁaé,e%&?é?g?%téi met hyl ene chl oride, ethylene chloride,
benzene, ethyh) anehattbadl-k dhDeidwhf of e dein ,ﬁﬁﬁrasdpﬂu%@eb@nkﬂg,
di net hyl sul foxide and the |like, or a mxture thereof. The anmount of
conpound (| BPPveompetigeedi §5heerer 66) yasiboutadtisrersingrediesfter abl y about
1-2 nol es, r tive.fto one, nple of co und (11-1). The conpound (1]-1)
can be obta%gédsgé 3nﬁ%%%% ﬁ@%@r??ﬁﬂfi?ﬁwﬁhﬁ %B&ﬁﬁﬂ&%nﬁiﬁﬁeési 55190488 t he
like. As thessabedofog0sBRUNSkkidddnafn exanple, alkali netal salts such
as sodiumsalt, potassiumsalt and the like, is alkaline earth nmetal salts
such as thlcium salt an®etiad leid ®esoriigitthdm i etheal Invetithan ohexyl ami ne
salt, pyridine satt and the |ike can be nentioned. The reaction of Step 1
can be al so carri6d®oRFSPRREhENBPBEEARC 15f eXPhadBedThe Besaidoibetheed is
subject to pg12gwpagticular limtation but preferably, inorganic bases such
as sodi um hydr ogencar bonat e, potassi um carbonate and the |ike and organic
bases such as triEhaytarbapeneh icmpamd eiwharipresepy idvaatadd,t WeRikhke
can be nmentioned. The reaction tenperature in Step 1 is not particularly 2s
limted butt®nfePeeepried Rerdiadfiat nurimer degmalacddparati vel y | ow
tenperature to @kpresgpgjde reactions, which is generally -30C to 40C,
preferably -10Cjto 10C. ile ther '@%féﬁliine vari es depending mainly on
reaction t a s K 3t2eagent and the like, it is
generally 30"mn tjo or _so. Step 2,The conp@ﬁnd (I') can be
obt ai ned by re g N21CQeCl2080Rher eof with conpound (1V)
in a solvent that 7 - ges not inhibit the reaction, such as dioxane,
acetonitrsi | e, tetrahydﬁg?m' n, chloroform nethylene chloride, ethylene
chloride, bepgsdn &idwlsyagiatie N Nedimebhybboenaghds adl he formula

dinethylace%inide, di met hyl sul foxide and the |like, or a
. I):

OH CHs
Hsc/K CON(CH3), 0
. S |
O/J-—N_ / gCOZCHZOCOCH ,CH,CH3
CO,CH,0COC(CH3)s

’

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'i can be

also produced according to a method analogous to the

5



s mxture thereof preferably in the presence of a base. The anopunt of

" conpound (1V) to be used is generally about 1-5 noles, preferably about 1-2

noles, relative to one nole of conpound ( I 1-2 ) . Wen conpound (I1-2) is
not in the f f .a_sal 10. re on, of St 2 arried out in the

" presence of aol?a;%é:m‘?hg E)tg?g gge g%iji ‘§l§%bf ° rbé particul ar

limtation but preferably, i norganl c bases such as sodi um

hydr ogencar bonat e, po sium GHponate and the |ike and organic bases such

as triethylam ne, diidopropylethylam ne, pyerIQ ﬁéf the Iike 15 can be
mentioned. The a 0 setob @ 2al | y about 1-5 nol es,
preferably about 1-2 nol 'se—@dm)l e of conpouf-1)11-2). Wile
the reaction tenperature p2is hot-Midrticularly limted, this step
is preferably perforn@d at a o conparatively |low tenperature to suppress
side reactions, which is genegghly -30C to 40C, preferably -10C to 10C
Wiile the reaction tinme varies depending nainly on reaction tenperature,
the kind of reaction reagent and the like, it is generally 30 mn to dozen
hours or so. 25 As the salft of conpound (11-2), for exanple, alkali netal
salts such as soditemisal t,| pot a%rt@ﬁ)ﬁﬁHZQﬂﬂQH@Ht@bla al kBl ne earth
netal salts such as cal ci salt and the like, triethylam ne salt,
di cycl ohexyl ami ne salt, pyridine salt and the |ike can be nenti oned. 30
\Wher e necessary, }Ee conmpound (I"), such as (1), can be purified by a
convent i onal rreﬁx, suctCHg recrystallization, pr epar ative thin-1ayer

abl

chr omat ogr aphy | um ch onmat ogr aphy ag {)@ ) The conmpound (I1")
having a predisC uration conp unazrepresent ed by hl'%

fol lowing formila (|- : S {
N- C02CH2000-R2 . .~—N

(CH3)2 H3C S (I~ a) O--
N— COZCHzocOCHZCHZCH3

o)
CO,H
step 2 X—CH,OCOC(CHg)s (V)
OH
)\ CON(CHg)
H3C ‘Cr 3/2 0
N / N—CO,CH,0COCH,CH,CHs
CO,CH,0COC(CH)s

wherein X is a leaving group such as a halogen atom (e.g.,
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.



C02-R1 wherein each synbol is as defined above. s The conpound (1) having a
~ preferabl e configuration is the foll owi ng conpound represented by the
formula (l1-a): H3C CON(CH3)2 (I-a) N CO02CH20COCH2CH2CH3 ~20COC( CH3) 3
. nanely, pivayl gxynethyl (1R 5S,6S)-2-[(3S,59)-(5-N, N

di met hyl am nyl - 1- but yryl oxynet hyl oxycar bonyl) 10

pyrrol [di n- 3yl hitel GolrpdBhal (ydppxyshhib] oibe AL | 52T AN ng compaund
2-em 3- car boxyl ate. The compound (I°) is quickly absorbed |ntogblooéxby
oral adm ni stlZatliorr besedEsthheeabowitheatmpoued car hRjpeire cyIp@ntd that

|]-1) as a netabolite is thereof, and shows

represented by the for a ( : : | sh

hi gh bl ood 9%ﬁ€eHPFaﬂP ﬁLlFbﬁﬁFy,e%ﬁﬁbﬁﬁndsY¢h)a$sﬁ%ﬂﬁﬁ#Q(naQQ$°nltrlﬁjr

absor babi ki LY traj I pal ' seful .as .a_prodrug

of car bapen%tfggnpggﬁﬁgugggr' t ?cg%gﬁ ?ﬂﬁnér%%g%lrﬁ@g%{c%?x&aﬁegl ye,t%é’ l_ene

prophyl act i chdprtider, apenteneagethyl oac@oata] acN-alinstisaaaMmaniiech N, N-

cont ai ns conpoung gl') shows the aforenentionedé;;ferlor action by oral
M

admi ni st r at FgRet aF§£@@ﬁ@?alﬁ%m%HhY%i%ﬁ%ﬁQ%ﬁQQ dﬂuilédﬁntnghisd ;
o ' f ' ti [ an be pr,oduce
Dy B ut s no ACUESEABRUbED, DA anldine B Cnind, AT 3380 e corBA R o a

by diluting the conpoun pharmaceu
met hod knowgepekas@y SboutAs-$hRoBxs] Phesterdiy Syl a-SthRneh, | actose,

sugar, cal cium carbonate, cal ci um phosphate and the |i ke can be used.

10 relative to one mole of compound (II-1). The compound (II-1)
can be obtained by a method described in, for example, JP-B-
63-55514 and the like.

As the salt of compound (II-1), for example, alkali
metal salts such as sodium salt, potassium salt and 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 carried 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



The prophylactic or therapeutic agent for infectious diseases may contain
" other additives on denmand, and, for 5 exanple, a binder (e. g., starch, gum
arabi c, carboxynethyl cellul ose, hydroxypropyl cellulose, crystalline

_cellulose etg.), a. lubricant (e.g., nmagnesiumstearate, talc etc.), a
di si ntegr antdco(e)es. et l@&‘%&ﬁﬁé?hgﬁa%?'gﬁl'o§‘éC]8a‘F‘%i@h?xi‘%?c LY g kehe
| i ke can betg&&%igggg re di t] . M Xi var.i ous
i ngredi ents, thehm' xt E?galas' ]EEFL%? Stogﬂ'i;rqlt%ﬁ l%%%aé@‘?%ﬁn%'su%%%ﬁ & For oral
adm ni strat iclorddeh deneapeyl ethyyabheetateé NeNgNadith€th @l Bsviaenidd,y NSW-UP

and the |ike, accordi ng to a method known per se, whereby an oral
prophyl act i di8ettwdrssianideagdimetbyli arbexbde andctheslidm i® e

mochced s TH LSOO L) oL DB P MELLLD 5 Sy ot

prophyl axi s and/ or treatmnen ;

bacterial i naflethitoss ebmPasAd i(DVIBEHELS GHedBls Ferd0NS&bARY.1-6at, rat,
nouse, hanster and the I1ke). As 20 the infectious diseases, purul ent

di sease, redpilestopyefatrabilyoabodtskadonobesi argldtriant tinforct mole difsease,

urinary tragt infe ti%_s_ gi sease and the |ike can be nmentioned. Wile the

dose of conﬁco)uﬁau(l ')( ; 5 fticularly (lI) , varies depending on the

admi ni stration suRhegt coﬁizsaﬁhem(lﬁllﬂﬂ) 285 ohber i A Or Ko d tsaijﬁ, the
an'y

adm ni stered for, for exanple, adult purulent disease, 1t Is or

adni ni st &¢ edeentiodos€ Bfepf driexeaptted ahoutin -0 mydsgredyinai phke.
(preferably dose of out 1-10 ny/ kg body weight) about 1 to 4 tines a
day. so TheTESWEBHﬁdt??g? BFedhes pPEERRT | TR SR IRFT v lemilimd tatiapebnsr
anti bact eri ghegethBMyvi Ni foPogy; At s&, e : ionally
pr oposed carﬁbgpenem %6rr%)oun§91¥%)€ %é?% aﬁﬁ"m ni sét Ss;%%lgl?fp h?&‘%%%\é%%’&ga??ron,
compound (| pptamyite caebondt@oand tthe Uikd ermhiorpnikatiagkisalsuatt hye
substance, such as antibacterial agents (penicillins, am noglycosides,
cephal ospor FR$eER¥1ambpe g dhbs Ry ke diigmige s prddines apgnshens ik
bacterial.i C{LO L byretd.c, | gesicc,.antiphl pgistic etc,). Exanples
The phys%%a?ggr%%e@?éeggr’\ é|1{)'ro &%t fag\%%r?%t %cf)dghgf E?Eg ggn%%ulﬁ%le%fl‘)t he present

invention agenexalaynefoht Tied aidldy, KrdRiliyadexamblesmondisch are not
to be construed as limtative. Exanple 1 pival oyl oxymet hyl
(1R,5S163)_Qe}§ggy§5$o(gp¢¢m@le of compound (II-2).

6 eyl noear o PR T RO 15 1 o
oo RSE S MRS B SRy porsormed o o

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.



hydr oxyet h. yl'] - 1- et hyl car bapen- 2-em 3-carboxylate (21.1 g) was 20
~ suspended in N, N-di nethyl formam de (80 m) and butyryl oxynet hyl
p- ni trophenyl carbonate (16.3 g) was added at 5C. The m xture was stirred
_at roomterrperaturT(?1 for 1 hr. Aga' n, the reactign soluti on_was cooled to
5C, and pi val oyl oxviTetRYPOIEHi d kz&.aﬁlﬁ? FaR T SHYERL P IFUFE IR 155 2
stirred at 1RamLERP h n c 4p0, rd,). was added.
The m xture vva;po vvashgfi)g\ti/:vl!étE %ngoemab%},ngh?4g%fwl%§df %ﬁlgldé oelgrrga)n'hydrous
sodiumsul fate. B ace e was evaporated under reduced pressure and the
resi due was purifje iea gel col um_chromat ography. so The obtai ned
solid was d:lrggsq] i popyl ether (60 m) was
added and t i Xt urn 9/ hr. The precipitated cryst({iLg) wer e
collected by filtratl gi VB 1N7 gyof i aggpound. 11 -7 IR
(Nujol, cntl): 33@217 4,71753, 1728, 63%%“39?%2 8ppm : 0.94 (3H,
t) , 1.22 (9H, s) , , &1 , 1. 33 (3H, d) , 1. 65 (2H m , 2. 34
(2H, t) , 1. 7-2. 8 (3H, 2772.9-3.2 (6H), 3.1-3.9 (4H, m, 3.9-4.4 (3H,
m, 4.71 (1 . 5 5 .6-5 8 (2H, - . 5..8 2H, ABgq) . Exanple 2
1- et hyl pr opgflg%%gr Eg%l SYYRRt hyF 2s Rerifea Bhddd!
(1R 5S, 6S) - 2- [ ( 3808 SkohEblhh di TRt A N9 Gawdrid Tl | oY LY hyjaxyc
ar bonyl ) pyrrolidin-3-yl ?hi o] - lém[e( 1R)‘?fge-l hyﬁxyetaﬁyllje] -1- m:@ﬁf?égg%ggtgni}%g
2- em 3- car bég}lavéngodbmpeyndR r&SrefS)ted by (8S fBEBula (I-a):
-5-N, Ndi net hyl amimpcar bonyl pyrrolidi n-3-ylthio]-6-[(1R)-1hydroxyethyl]-1-ne
t hyl car bapen- 2- € Cﬂ bGdffate (1.06 g) was suspended in

mye

N, N- di et hyl f or 4¥M) and i5is met hyl p-nitrophenyl
carbonate (BLE M) ' ed a@(fd@gﬂj%{%%ﬁés stirred at 0%21
tenperature for . AT, readti on_sol ution was cool ed t9O™®C, and
1et hyl pr opyl oxyc, met hyl NeaNeCGQ26GH ) CRCHEHICHYe ni xture was
stirred at roomYtenperatyre for 1 hr and ethyl 20 acetate (50 nm) was
added. The nixture was WedDsGHYQEGGE({GH4)g (50 ni) and dried over
anhydrous sodium sul fate. Ethyl acetate was evaporated under reduced
pressure andahékby | g5ivhiboybsxymgtitviied 1R, 55 ,l6s)a 2941 (360 b-m (s hiyoRgat ogr aphy.
The obtained solid was dissolved in ethyl acetate (2.5 m). 25 |sopropyl

et her (5.5 $imethglamireraPine Iribatyy lnaymetthyledyEerbonfit) - The

i pitAt ol ect filtration.to,qi 2 f th
DT e conoan PR R S Pt R e g By a9 e b p e
8ppm) : 0. 9d-dfHb-ddrboxdylake (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 mM , 4.5-4. 8 (2H, m , _
5.6-6. 0 (4H m Thqgggmpqpqﬂ (I') is quickly absorbed into blood by oral

administration, becomes the above-mentioned carbapenem

v7)

compound represented by the formula (II-1) as a metabolite
15 thereof, and shows high blood concentratioﬁ. Namely, compound
(I') is superior in absorbability from the gastrointestinal
tract, and is useful as a prodrug of carbapenem compound
(particularly meropenemn) .
Accordingly, a prophylactic or therapeutic agent for
20 infectious diseases, which contains compound (I’), shows the
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



1- et hyl propyloxycar bonyl oxynet hyl (1R, 5S, 6S)-2-[(3S,55)-(5 12
" N, N-di m~t hyl am nocar bonyl - 1- but yryl oxynet hyl oxycar bonyl ) pyrrolidin-3-ylthio
]-6-[(1R) - 1- hydroxyet hyl]-1- net hyl car bapen2- em 3- car boxyl at e Sodi um ( 1R,

5S, 6S) -2- , = 5= N, N5 _
" di met hyl ami r?%c%?%or‘?%%;‘?rlréélﬁ'dufﬁ-rs‘?i/‘?‘f‘ﬂ%%] BERTIR) - W3Sy TUHAT - LRI ca
rbapen- 2- emc3zeanaesy| aheclimOpheiphaste Sys@erEed { e Nedls idraidng for mani de
(5 m) and butyryl oxymet hyl p-nitrophenyl carbonate (813 ng) was added at
5C. The mi xture wdbespirrpbstlattiocoart ehprapeurt e fagert hfor lithfAgaiidud he
reaction solytion was cooled to 5C, and_let hyl propyl oxycar bonyl oxynet hyl

{ .
i odi de (1. 4FI5PARES BAUeGOPFRALNNPREGTF 2RRLTLTET r d8MaTsbmatshpdioR ure f or
1 hr and et Ryl t at, e m S T i Iy s.washed.wi.t h 5%
brine (50§ml%kag%g%dr%e8£é§g]r: ééﬁh dfo%ggjg%%ﬁ u St:%’%ga#lef’ %rﬁ%xweaggtlate \A:els

evapor at ed gedéulpsdychydporgpropy ncelhelds®s; duey sl 1Hd fdead vhwsei | i ca
gel colum chromat ography. The obtained solid was dissolved in ethyl
acetate (5 ﬁ'it):.')I'SBpFBBWCéPEeKe(QO' M3 IRRESL W dleeannt e heatiock tehics Jwag

stirred for ] recipita [ wer ol l ected .by 29 filtration
to give 1. Og%sgéftegggntgi ?%égbbn%%%l%fﬁ%ﬁltﬂuj%‘?ﬁuglrﬁﬁg ?i&d}%&?%f,lcuzz,
1651 1H NMRet€DL13ndSpRE) 11k8. 82n (B¢ mdntioe Db d Pefdrabll 28dG3Hved) -
1.33 (3H, dé, 1.63 (4H, qui), 2.34, (2H t), 2.9-3.2 (6H), 3.13. 9 (4H m
, 3.9-4. 20 (8fitepymixyngsvarigusg 2Hgrgdiensts 6-ie Mitdren)is. fagmBlampte 4

1- et hyl prop xycarbonyl oxymet hyl . )

(1R, 58S, 6S) - %h?&é %%5?%""5 ,%{F’Pji ﬂzﬁﬁ‘ﬁ’]a‘?ﬁ%&%ﬁ%-"dﬁ&ﬁ%%xﬁﬁﬁbhwoxyca
rbonyl) pyrrehpdhie 3- ¥hbhee] - 6156 1R adahydr | 1ads cahbapgp2 3-
car boxyl at e 318 Sodi um (1R, JSS, 6S) - _?ﬁubé! BMEMIG\'I' d}yr@&mﬂ) ahasere LERE;
(3S, 5S) - 5- Naddonadihy | ten a geet Hah ik rpywnr @lddise 3 wherkiby] am- pcaR) - Lhydr oxyet hy
|']-1-methyl carb n- 2: em 3- carboxylate (1.06 g) was suspended in

N, N- di met hyPFBPﬁgﬁ?a‘él?MﬁSh%frﬂf% 1¢ AR ofProPReciHrUs- AlEp8pRENGRD
carbonat & (Bd3ppHudag, added at 5C. The m xture was stirred at room
tenperature for | hr. Again, the reaction solution was cooled to 5C, and
let hyl pr opyl oxycaFienydraxyured hilt 7 )i af dthe br&Zep)t Wavendded. ishaesbral xtofre
was stirred at roomtenperature for 1 hr and ethyl acetate (100 m) was

added. The HKtRFPRELXESREAGE HFoatHente of1d0fecrighs direaseser

anhydr ous se@gli : t s evapor at ed under_reduce
pressure angg%#glégis‘%lgfﬁ’ V\l/gés@%%rr%q?e#%/&% lfscaé)lggsta 4T ubh IEW’B%E og?%%{
10 The obt atoved sotsel, virsg diceso) ed i modishy,| hasetaikeahd ®hd- 1LiREPT O

ether (20 nl) was_added and the precipitated crystals were collected by
filtrati®n Eee ginkeqtimigyy difseares,i pugudempodigeasr, (Kappiratery 1) : 3395,

1761, 1717,. ' NVR 13,..8 . ,0.9 H 1) 1. 14 (3H, t) ,
1.26 (3H, d’)r}@%@% ﬁisef)s(eSD%éia("pXﬂ?r&&it) 1P%§.ggé°k‘§kf’ia?a?ez.‘é%’.‘§r% 6H)

, 3. 13.9 (#tdctinfebtdcdhdt diddasd and® tBe418k62Banbe méntfofed. (4H M .
Exanple 5 1-(1-et hy_I&r)opyl oxycar bonyl oxy) et hyl (1R, 5S, 6S)-2-[(3S,5S)-(520
N, N- di met hyl ani ndBekborithe 1desebed yeghoxyndt kYl bxyparbbaylapyyr ¢Li di n-3-yl t
?'1‘;{! -y gg)l_R ::%iehy BQRYEE WL T oA PR Ny LSy bapene; ST 3 gaLhexyLat e, Sodium,
(3S, 5) -A- Nyt it dwvi ewd NOGRERONY | PYT £ @hi Al Bedr ikt Ebe%- Bok(LRAmp2S, _
hydr oxyet hyl ] - 1- met hyl car bapen-2-em 3-carboxylate (1.06 g) was suspended in
N, N- di met hyddwktrepd tisl €xt ndisemsle j sbbut yrgrakypestiyinpshetredphanyl dose
carbonate (8 3%@ was added at 5C The m xture was stirred at room

t enper at ur €¥or rﬁ’?arﬁgla‘?n,al?%trjeé%qifb%/E%IB?@an%ghéoépéﬁfﬁéaéé}’ and

1- (130 et hyddyonys i, odl : agd h
m xture was sti rrega%ﬁ 2%7?/(% gﬁ%ﬁ%ﬁ&?ﬁﬁ%ﬂ é]a]%gfg’)‘ét mﬁoage?g?gl( sLOO m )
was added. déye m xture was washed with 5% brine (50 m) and dried over '
anhydr ous% sodi umT ulfate. 14

e 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 -acet'ate was evaporated under reduced pressure and the residue was
“purified by silica gel colum chronat ography. The obtai ned solid was
di ssolved in ethyl acetate (5 m). Isopropyl ether (20 m) was added and

t he precipitated .S mas col |l ecte filtration t | ve 810 of the
'titlg colrrglcmnd. | m%ﬁd&sﬁmélfm)czm“?ﬁ%{gl%%’, Ir&aﬂég?éllﬁﬂglﬂ%@‘({fg%,

8ppm : 0.9HKi(ffdrdnt ,ankibd{bal)actilvedbskBitafile, éu?ﬁ 43H, d), 1.5-1.7
(4H, m, 1.58, 1.59 (3H, d), 2.9-3.2 10 (6H) , 3. 1-3.9 (4H " m , 3.9-4. 4

(3?, n)h,l4ﬁﬂ$ﬁhathn%?lr?gen§B f?ﬁnibil&ins@ ambno@by¢dstidgs, . Exanple 6
1-(1-ethyl pro xycar bonyl oxy) et , . -

(1R 5S, 6S) - f-%‘?%féﬁqr(lsﬁ \3 'r?et?fglaarﬁm%w -dregit §oy| axghemby| oxycar b
onyl ) 15 : . . . . )

pyrrolidi ?1 BS-yﬂpttﬁmos] -°6f- [b(alcgje-rll-%ly dlrnoﬁei/ce%ﬁﬁ] Saﬁ%ﬁ%’/ %%?ba%%arljzg%?ﬁﬁl car boxy
| at e Sodi umantRphESgiGdic 2td.)(.3S, 59)

-5- N, Ndi net hyl am nocar bonyl pyrrolidin-3-ylthio]-6-[(1lR)-21hydroxyethyl]-1-ne
t hyl car bapen- 2- em 3- carboxyl ate (1.06 &xafgRdeBo suspended in

N, N- di net hyl f or i.d ; ryl gxymethyl . p-ni trophen ar bonat e
(813 ng) was adgggba?h%%}%%ﬁegggygg%é %ﬁg éf?é?é%lg? T%Eﬂ&%%ﬁ%%r Sre for 1
hr. Again, tchmpoeadt b@ntael preeRntasnve@@adn @ reCexddined in detail by
1-(1ethy59ropy|oxycarbonyloxy)ethyl i odide (1.49 g) was added. The 25

m xture Was r§EerrdddaExasphesonpéristuag e grotl ty endcwtdhdueadt st e (100 m)
was added. g iqgﬁg%re was washed with 5% brine (50 m) and dried over
anhydrous sO Igm sal Fat e. Et hyl acetate was evaporated under reduced
pressure angxhfgleesi due was purified by silica gel colum chromatography.
so The obtained solid was dissolved in ethyl acetate (5 m). |sopropyl

et her (20 nbjvadeyidepuetingl t hER pFRc6 it 2t BB pEMer (5aak Neol | ect ed by
filtration t,0 give, 650 of the title conmpound. 15 1H- NMR ' (CDC13, Sppm
©0.91, O. 931‘(‘%@,"1’%7’“%“%‘9%’0?%“]t7bu,tiar.i@?’fm%uﬁ')quys.as@oelxm) —d) , 1.58
(3H, d) 152 inl3— 3 _2 . " H,_ 19-4, 4 3_H,
N o & otk o P Rt VA S el

1- (1- et hyl pRoemtdxgzabdoyniaoxy) et hyl

(1R, 5S, 6S)-2-((35,59) - (5N, N-di net hyl am nocar bonyl - 1- pr opi onyl oxynet hyl oxyca
rbonyl ) pyrrol i di nS@35#R hiHR .S [§R)21L By WN= 1- net hyl car bapen2- em 3-

car boxyl at e43 i A f 3 in—3— o] — 6 —1

(3S, 55)-5- N?%@?%?%%%%@@Wﬁpéﬁlﬁ&ﬁndi3n-y§-t3}/’llt i g] -[é-lm 1&!) - 1hydr oxyet hy
| |- 1- met hyl bpdbeppatizy Y B-katmod i dnl-0end 3 -MasboughanrdeqziNl o) was

N, N-di met hyl f ormari de (4 m ) and propi onyl oxynmet hyl p-nitrophenyl Carbonate

(773 ny)2WasusRrRded simtN At dimathy migle <Bi0r mdd andr oom t enperature

f 1 hr. i i .Ql_ut i | t C d

1 1ot hyi proge s SErEAN K P oR8 %) Vs 2 Bletins THedeR o
vas stirredsed. 1 ong heRBeEA NS Ol rledia ANb %y%q%&g%% 0004 vas

added. The m xture was washed with 5% 20 brine (5 ried over
anhydr ous sodi umZqyr frat echebtiadctdest aod wid®newagokabeddundes s edimeed
pressure and. t residue . was .pur.ified. by silica |. col um chr omat ogr aphy.
The obt ai ng%“é%hre%f S Pst den (gllh | FAc RS ggésgm )The JHFERA “&Sher
(20 M) masseddad ad Aduh HaPddiatr-aked raewdep 2 ! y
filtration to give 790 ny ofe%?heati tle co%o&ﬁd?nﬁézﬁg}oﬁgégﬁt% “%%95,
1759, 1728 mh)65Mas] RAde .( CDCe3nighpng wad. wdsK&H widh 5% briide 3M400dnl) 1.26
(3H, d) , 1.33 (3H,.d) , 1.59, 1.60 (3H, d) 2.39 (2H, q) , 2.9-3.2 (6H) |,
30 3. 1-3. galtiér d,‘)"f—.rg-a %Zd(rS’H,S diug gurfagecoy ) , 5. 6-5. 8 (2H,
m , 6.86 (1H, d)gtn I a I Y,
DR e oo (Ot Qe )_?a[r?@ﬁ%\‘?% wes! abepykax¥aaniany! pXHIE Y ressure and
the residue was purified by silica gel column chromatography.

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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16 -, L :

~ di met hyl am nocar bonyl - 1-i sobut yryl oxynet hyl oxycar bonyl ) pyrrol i di n-3-yl t hi 0]
-6-[(1R) 1- hydr oxyet hyI] 1 nmet hyl car bapen2- em 3- car boxyl ate Sodi um ( 1R, 5S,
6S) -2-

" di met hyl am noca&@c?ny% Pyt rc)l i d33r?53 y]17t9rﬁ '0]17653['( fl—qz)zslh&é?éxyet hyl ] - 1- met hyI ca
rbapen- 2- em’@-RRRLQEPLE] € dpbrli8 @). 9¥RY3 sr&e;ndgd A%Ng&mi h%_(éwgéﬁrg

(4 m) and isobutyryl oxymet hyl n|trop ényl car
at 5C. The nli»d3ur@Hwadl)st ilr.68d (aﬁ,rmr))m tZeBper(aHurE)fOI 1—21r8 (31 Ag@i ), the

reaction solutjan was cooled to 5C and cycl ohex Io car bonyl oxynet hyl

i odi de (1. 4;&;—% @cﬁﬁed:" %ﬁé gﬁﬁrem\)\/as 3sPrired(3E, rabm4 ehbetBHum for
1 hr and ethylgacef abg (90 @1)3 §Hadg§§ The m xture was washed with 5%
brine (50 m) and dried ovér an rous S %il um sul fate. 15 Ethyl acetate was

evapor at ed Exdsplec@uced pressure and the residue was purified by silica
gel col um chronato raphy. The obtai ned solid was dissolved in ethyl

acetate (5 mEt é@ﬁP@ﬁ}Pxé‘FﬁéPo{‘-Zéomeml afibR o5 S Xt b3, 58 )t-alted

PR (N o o P9 ah bhEaEH8H .0 91 Kendwdel fhPrarhiades= il 1o 1 13
(6H, d) , 1p@r2olidihH3-glthid]26-(¢3tR) di—hyclr&@éﬁhlzlﬂ)lﬂmeztk%l%a%’b(a%%n-m

, 2.9-3.2 (6H) , 3.1-3.9 (4H, m , 3.9-4.4 (3H, M
6-6.0 (4K Myem—35CcExBARYéabecycl ohexyl oxycar bonyl oxymet hyl

oyl ?Sy?rsér ol n-3S9PE Aol 18 P ”E%Mhi}‘a%x% R O ot byl car bapens. em 5 ca

rboxyl ate 3QifedhymumniRoE&SrEShy R lidin=3-ylt
(3S, 5S)-5-N, Ndi et hyl am nocar b% *rpgrcr’r%)l}%l n- 1% 06] [(1[R()1|92) lhydr oxyet hy

|]-1- et hyl bardﬁapuﬁtnyéhrB—matlbmkqamaepem Dﬁexxgﬁ—vmlm:@naméedlr 06 g) was
N, N- di net hyl f or na 4 ) . and b on th ni trophenyl
carbonat e (§T§pﬁﬁ)q1 a/aél(‘a]adlgad%ﬁ‘ %IEY @y\ﬂés? ﬁqq?red at room
t enper at s e166bulyBy1oRpAEPay 1 N5 K AL, é; HUhRS @29 ffl) ! Ga3CaqA0d

cycl ohexyl oxycar bonyl oxynet hyI i odi de (1. was a s m x ure-was

stirred at abtoh?Cenmieamtikeukerwis hstﬁﬁﬂe@tﬁwr@&@tﬁrﬁ)ér@&ﬁé )Eohes agded.
The m xture was washed with 5% brine (50 nl) and dri over anhydrous

sodi um sul fate. E@ﬂwnac@at%eafra%l@r/aﬁmtmm Wedercoodegc ed pP@ssamad knd t he

resi due was AL ogr h 10 Th tai ned
solid was d?gjg%%éjéﬁ%lp%g##g&c@ a’fﬁ'%(%{p% Ci opr(gp3? ét) h&fS (diﬁg) v@ée _
added and tmexpueeipas aé‘ei:lrw\dﬁ mqﬁn{ﬁqtaea@r@y folrl tir atl gAqt @l ye 1.10
g of the title conpound. IR (Nujol, cm1l) 3400, 1760, 1715, 1653 15

1H NVR (DSt 8EPNY S0 rml)gsvar%radc’c%d Ih@ mlthnerwamwasue@oﬁ(w 54) ,

%3? g?’g 4%5,1?%Hi3§0 (rﬁj Zér}% dfzjfd( me an’hy rogs soglt"‘ﬁHg(SE'%atgggi 3599(24H |

(2H, ABqg). ExanpletHgl ?&ﬂw&@m )Q\@@&%rtlé@n)bh@éft”%Eaﬁl:ed pressure
(1R 5S,69)-2-[(3S, 55) - (5-N, Ndi net hyl am nocar bonyl - 1-i sobut yryl oxyrret%y oxyc

ar bonyl) pyr?léﬁllﬂ?%l@iﬁjl"ﬂﬁ (HUIG—f[l(elﬂ?)hYlsrl)ldrccaxgetlhyb]Lumnnehhgma’ao@ammﬁ em 3

- b | t 6 S,.59) -
d??rrrst ﬁ;%/a?n noca&%onyrg 5% Jl‘ﬁ r?ss[cgﬁ(stsﬁ’lg lf‘( fﬁ?yih%%%f%t hgt? -Ehet hyl ca
rbapen- ZsentSoppsioxydiHer ((5.06nd) Was swsRendsd kﬂe%b%%%%@t%%é :‘Aggﬁg%gd;gg

(4 M) and isobutyryl oxynmethyl p-nitrophenyl carbonate
at 5C. The Faxtlurhe waShet preedpatate@ncrgsrpelsatmnee farllledtted 3y Again, the

reacti on SOLULOIL b Co0leg L0280, AN prchgpent l oxycabonyl oxyretiyl
1 hr and etf®¥l(Nujol, ecm™): 3395, 1759, 1724, 1651
'H-NMR (CDCls, &ppm): 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,5S,6S)-2-[(3S,58)-(5-
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acetate (100 m ) was added. The m xture was washed with 5% 18 brine (50
~m) and dried over anhydrous sodium sul fate. Ethyl acetate was evaporated
under reduced pressure.and the residue was purified by silica gel colum

chr omat ogr a Th bt.ai ned so ol ed n ethyl acetate (5 n
" I'sopr opyIg em} d(’f%t%ly %?o‘a%&gﬂnﬁﬁai ﬂﬁ%r& PiSY‘IE‘%F]%Hl%Wﬁ%‘F bapsl ) ((:‘ol I ez:t ezl
by filtrat - fi —h L NMVE
18 (brt qyRRiSeRy -l gis sht ‘IR£6§<%%@9#9gt&9££“I§#§§%”§arfaﬁv°%? 9
(2H, rr) : 229-@1—2—(0@ﬂ)ooxy3até 3. 9 (4H som, 3.9-4.4 (3H, , 4.6-4.8 (2H,
5.6-6.0 (4H, I 11 I tyl b I thI
(1R 58 6S) - 2- [(35r%§)1 Rﬁléﬁnét%ﬁ?gﬁg%égg%g;& gn%u?ygroxgnet hyl oxycarb

onyl ) pyr 81 i hekag?ggg@%ggy{j%ystmﬂlo] gt o] ghapent 5

2- em 3- car boxyl at Ium

(3S, 59) - 5- thlrmyhychyml Hmemébhwbaybapéndznex&—yléihmdxﬁrit(elFi)r de@r)%)é%t hy
| ]-1-met hyl car bapen-2-em 3-carboxylate (1.06 g) was suspended

N, N- di net hyISMSPRRARHe 1paNaNydingthyl feymanidet hyImbo qndnhtrtrypiydlwdymethyl
car bonat e (813 rr%)o sﬁas ddedbat 5C. ér{? m xture was stirred at_room

t enper at ur e F & 1 °R enXSaFﬁr PRBTFABET JAOk 0137 i SRS e FOLed The 5E xtarre

cycl opentyl way,caltb@@gaoxyngbaml téfb f2rlde 40089)1 Was, added. The m xture was
stirred at roomtenperature for 1 hr and ethyl 2s acetate (100 m) was

added. The m xtur 8gnas, walahedemi:thoﬁ%d»hhmmr( aﬁhsﬂdowlmﬁ o edcovend 1-
anhydr ous sg@bug sul f te D fcet at V\ﬁ orated under reduced
pressure and th pFSE}' ﬁﬁyﬁﬁﬁ %ﬁ‘ ?¥3g5e%y i19 egeq1 & @in V&sr 8F8edgr aprs .
The obt ai negigehicd ¥as &ts egl | ﬁ%&} ( ) s yl
ether (20 mM) was added anﬁg%%e%r%%ﬁr%%ntl po erf%\/\ﬂ;sl glgsgg? 33585
filtration agegavg (01@6 rglbfwaﬂeaddédl.e ChepodrdurdHeAYRy & SREA 3wi SRR
0.95 (3H, g} % f 1.30 (3H, 19 - d , 1.34 . (3H, d)
2.34 (2H, t rln? (§0 omly “(‘fi‘#I d’ﬁé)ed oyey RAYdHUS szpdllmesglefaﬂe m

3.9-4.4 H, , X chem ca ’

st ruct uréﬁ3 for)rrul %@%? a4‘?1%:é(:%ér_:p"g)unclﬁs a} q%Gcaﬁcgé‘]((jn g?du pfeﬁuﬁﬁeagﬂom
in Table 1. t[lé'abémdﬂle Qvds I-btﬂ-hfﬂ&CkQO\d(ﬂi?r)aZg@i d&l‘umﬁ Nh@@ﬁ@b@ €8 g
C02-R 1 ExanBIe No . CHZOCOC( CH3) 3 - CH2CH2CHs 2 - CH20C0 C}F FE)Z

-CH(CH3) 2 3T m%m& WA rtEe iy e doHepgbylCRceLRE Rz (5OIﬂI.’2CHs 5
o2 on R PP dobal Y AR bbhs, ikbErytes gbirred
- CH20C02~ - £k GHA 2. 1TheCih2@ClpttaCHdCER(ERBals were collected by
20 filtration to give 1.02 g of the title compound.
IR (Nujol, em™): 3400, 1761, 1722, 1651
'"H-NMR (CDCls, Sppm): 0.92 (6H, t), 0.94 (3H, t), 1.26 (3H, d),
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
l-ethylpropyloxycarbonyloxymethyl (1R,5S,68)-2-[(3S,5S)-(5-
N,N-dimethylaminocarbonyl-l-propionyloxymethyloxycarbonyl) -
pyrrolidin—3—ylthio]—6—t(1R)—1—hydroxyethyl]—1—methylcarbapen—
2-em-3-carboxylate
30 Sodium (1R,5S,68)-2-[(3S,5S)~-5-N,N~
dimethylaminocarbonylpyrrolidin-3-ylthio]-6~[ (1R)-1-
hydroxyethyl]-1l-methylcarbapen-2-em-3-carboxylate (1.06 g) was
suspended in N,N-dimethylformamide (4 ml) and
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20 Experimental Exanple To clarify the superior properties of the
" conpounds .of the present invention, the follow ng oral absorption test was
performed. 5 Experinental Exanple 1 An enzyne inhibitor (cilastatin) (50

/kg) was preadm ni.stered.to rats (3 per grou and the conpound of the
'g?esent i nv ﬁﬁ3ﬁ9n¥&8ﬁﬁﬂﬁgaygfpERéﬁ%PEgﬁ?y OCREPRRI toa b’ 63 d19)y was added

admi ni stere ke pl : n ti f meropene roduced 1o_b _
hydrol ysi s %gégngésure aF’g.%%%%% .f%?r ?g,af._?oTh%ng?Ba Hﬁesf%¥H¥1HV
HPLC and the areaagader, phasrBae@NERNsHBLLOONIWAE S VEL (AGecagng 1~ |
determ ned. The results are shown in Table 2. [Table 2 Test Aver age pl asma

concent r at i 6FPYLPgPRYY OBy sasbenytoxymethyl 1igdde 6L - Jtac @stechd (Thy I
hr/ m ) hrhgh h anppl . 621 842,592, 271. 560..555. 06 15 L ndustria
Appl i cabi i E"?#E%%c%%ogﬁégf%g) g?)fr ; ?lé ‘g‘?"é%%%?t‘i“ﬁ?/ R4 &nt}‘!%_f’s’\f’pl)&‘}“a in
absor babi | i ayefaem t(he0gRs) r vast g6dédAl THeAG XY rel dhsadlsRbat {aLh 08y as
conpared to conventional |y proposed 20 carbapenenlconpounds for oral

adm ni st r at P&ANeald0P helhcangedt bedh pyer rmydrods \Savtiur garlifsrneshows

fficient tib rial operty to a wide ran of bacterial strains.
isl'ﬁer:a? Iofg ?tn :sa§§EV£@F§£ﬁE%fﬁ Sf%YaEB‘?r‘éan‘?% S EBCeT PRSP ornd

appl | Caton e baced on 5 porant e cart i ) AT S GR e EERS Ry S
Japan, the &batehtsinédwhothd awas hiisdhylvett dirportatydd dme tagfecr@nag) .30 21
Isopropyl ether (20 ml) was added and the precipitated
crystals were collected by filtration to give 1.13 g of the
title compound.
IR (Nujol, em™): 3395, 1761, 1717, 1653

15 'H-NMR (CDCl;, Sppm): 0.92 (6H, t), 1.14 (34, 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
1-(l-ethylpropyloxycarbonyloxy)ethyl (1R,5S,6S)-2-[(3S,58)—-(5-

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

Sodium (iR,SS,GS)—Z-[(BS,SS)—S—N,N—
dimethylaminocarbonylpyrrolidin-3-ylthio]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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ChAI M5 1. A carbapenem conpound represented by the formula (1'): H3 H3)2
" (1.) H20C0-RZ wherein s Rl is -CH20COC ( CH3 ) 3 , -CH20C2 CH ( C2H5) 2
-CH ( CH3 ) OORCH ( C2HS ) z . -cH20co2 -cH20co2 or ; and R2 is (CHZ)CH%CHS
or -CHZCH3, -CH ( . lo provided that (i) when R is -CHzOCOC (CH3 ,
“then R2 should be E-@éoéf@%t,e *3S ovaprERtRd prdegipederer PregsEry andr

-CH ( CH3 ) £z i : A:hen d - 2 - CHZ or
-CH ECHS) )z andlg&%?l)gm%e% p%lmif;l%i%s bﬁzcﬁ%?%%‘ 9%;28%%'r a;@?rﬂée%oﬁa% ul d
be - CHZCHZCtherobt@H He@HI)A i RWaz. diksotoapotindeehyt! ab8tdte Wns Gl )y S

pi val oyl oxynet hyl o

(1R, 5S, 6S) - 21-5[%%@,93@,) SEhay N2 f?ét)h%'aarraﬁéédL B?ﬁythéb?ﬁgfypb‘ﬁm r%cbvoj@mgar b
onyl rrQligyd- 3=t hi - [ - roxyet =1-ne car bapen- 2-em 3-ca
r ng;%t e? 1vs-:ge§tﬂlhy l|>o“treoé|ojdﬁ%]o>]<D cafﬁlé?r’f?ﬂc&%grrg?hgﬁ‘%lbéés’,“%s‘#ﬂ:tf? 31"5&5% -(5 25

N, N- di met hylasmpoagat.bonyl - 1-i sobut yryl oxymet hyl oxycar bonyl ) pyrrol i din-3-ylt
hi o] - 6-[(1R)-1-hydroxyethyl]-1-nethyl carbapen2-em 3-car boxyl ate, 22

1- et hyl propﬂ%x@@@tﬂonﬂ’b%ﬁn@cm, 1755, 1728, 1651

, 5S, 6S) - 3: , - ( 5N, N\- di met hyl ani_nocar bonyl - 1- but yryl oxynet hyl oxycar b
f)ﬁ;l?l )5pyr r 33| ﬁﬁl[_hﬁg 3?%9#‘%1] 6gl’_l’fr‘l() rl'reRP-é-lﬁ;néquxi‘?ét h})f/}s 146t h‘?/{ca3|= bApe erﬁi/)?r ca
rboxyl ate, 5 B3etdwd,pagpyhosyearbeayl oxymei hyh (1R$S(69) -& [ (B33 55)y (5

N, N- di met hyl am nocar bonyl - 1- pr opi onyl oxymet hyl oxycar bony! ) pyTrrol di'n-3-ylth
i 0] - 6-[ (2R) -(BHydBodysdt Ry (EH1- mt h§l Bat bap¢BR; e}y 3-£a5-bbxg/| 2k, m), 5.6-

L e gReRep Y (1755 55 2 Lo ne (o1
pyrrolidin- 0k- 6- [ (1R) - 1- hydr oxyet hyl ] - 1- net hyl car bapen2- em 3- car boxy
| ate, 1-(1-ethyl propyl oxycarbonyl oxy) et hyl
(1R, 5S, 69) - 2-{(138t58) pEbhy No gy oot byhabdxpratipphy | TH - 3Bt 65)yH 20Xy8at, mgl) oxwcar b
VIS PYEON QiRethY L aminboarbiny 1 1-bl sy syl onymethylonycrrbony )
15 pyrrolidin-3—ylthio]—6—[(lR)—l—hydroxyethyl]—1—methylcarbapen—
2-em-3-carboxylate
Sodium (1R,5S,6S)-2-[(3S,58)-5-N,N~
dimethylaminocarbonylpyrrolidin—3—ylthio]—6—[(1R)—1—
hydroxyethyl]-l-methylcarbapen-2-em-3-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 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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DX XXX XXX XX

2-em 3- car boxyl ate, 1-(1-ethyl propyl oxycarbonyl oxy) et hyl

" (1R 5S,69).-2-[(3S,59) - (5N, N-di net hyl ami nocar bonyl - 1- pr opi onyl oxynet hyl oxyca

rbonyl ) pyrrolidin-3-ylthio]-6-[(1R)-1-hydroxyethyl]-1-nethyl carbapen20

~2-em 3-carbqgyyl at e, CE Iogfxylox%carbonyloxyneth¥l

(lR,58,68)-2§r5§§,§§?-§5# PRV e PhylanPndear 68ny L) 1- PsBHul §iy| oy et 2Hy| oxyc
ar bonyl ) pyrrgdg digy- 3-yl4hi 6-4y( 1R) -clr h oxyet hyldr drret.hyl carpapen2- 3

- car boxyl at e(fyHZS dgy'cl%'h%j;y (%('ch{e%r'b(I)in'y oxﬁe’t )k%l)l' W!3g P AP (eH]',

(1R, 5S, 69) - B.[U-3SHBI¥UH,5m,,N3.9-4.4 (3H, m), 4.5-4.8 (2H, m), 5.6-5.8 (2H

dinethylaninocarbonyl-l-butyryloxynethyloxycarbonyl)pyrrolidin-3-y|thié]-6-

[ (1R) - 1- hyd™xy -8 (1 n@d hyl car bapen2- em 3- car boxyl at e,

cycl opent yl RiaoRy | oxynmet hyl (1R, 5S, 6S)-2-[(3S, 55)-(5-N, N30

di met hyl am nocafbonyl - 1-i sobut yryl oxynet hyl oxycar bonyl ) pyrrol i di n-3-yl t hi 0]

- 6-[ (1R) - 1- hyddeethiyhplrbpdioRy B) B8k PaERYLe €Y B- CAK | t - (5~

cycl opentyl oxycar bon on?%ethgl (1REgS,65§-§@¥(3%?Eg?¥%§?ﬁeﬁqggs'5§),(5

dinethylaniNb&aﬂb@ﬁ?%yiaméﬂ9@?FbﬁyntthypD&gt@m&kns&mgghykﬂﬁyﬁarhbnwlﬁhio]-6-

[ (1R) - 1- hydroxyethwl.]-1- | capb ﬁ%i 3-carboxylate. s 3. An
antibacteri%&régéﬁﬁlboépgﬁégxa?t%e?gﬁ oﬁ%%YQﬁofﬁ%ﬁg%%.?ﬁ’@??ﬁykﬁﬁﬁgépﬁvé

i ngredi ent. 24emfBecaprbbhaehesi al agent of claim3, which is used for oral
adm nistration. 10 5. A carbapenem conpound represented by the forrmula (I):

OH CHa CON(CH3) 2 B8GiSmO(MAR;5 8l €8P-CH2 D CRHRSOHRTHB, NSO2 CH2OCOC( CH3) 3 6. The

compound of ¢l ai ,_Which is pjval oyl oxynethyl 15

(1R 58S, 6S) - Elf‘(e§€yg§'}‘l’(’8cﬂFfRPH$i@Y¥ﬁ%a*ﬁ%b' b QI MR oxdynet hyl oxycar b
onyl ) pyrrol hgurezs i ©]1 6+ 5 >t byl - 1- |_car bapen- 2-em 3-ca
r boxyl at e. 79 An g%%??%@t%?T%fﬂg%%%gxg%%%¥?§$%dif%gﬁ%b gﬁﬁbqgfﬁglﬁ?nVSSZO
or 6 as an &ausperdedgiedVeitdimetHEf cumdniats efd all)ageyt of claim 7, which
is used for oral admnistratjion. 24 _.AAA.A . AI.AAA3AS5AA

N. A3H. A3l . APRAPARRYEORgMethy sl tepphienyl |cRrbguai€s (UZ3 mg) was added
cpcp(pc#gy.8@?g29~?°g°9???9>?????~9~99?999?????????>???>?????? ~>~2?| | ?>?7?7?
222787~87~~H5-2 T2

~?2-<2%| ~x?->?22%rgh {1 PRI 8 W Rt hall wpdl12a? 237 30 8] S >R 22X
592 7227722p|

~~???????p‘9§b$bPPQPM¢?8YQEMhQB¥lOﬁvﬂﬁthyl iodide (1.49 g) was added. The
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) \?/y?X)Z/E nid {ZU] ca] ca] ca] ca] caV] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] cal] ca] caV] ca] ca] ca] ca] cal] ca] cTa] cTaI 6 @K

11 <{ Orzq: ~yt cal ca] ca] ca] ca ca] cajcalc
" ] ca] ca) cal CHBRRY ORGP AP PayAa CAEp PAFUay LakTLERY LoRCAOny 1
0 oo e e i el stes calk skl ot atheol £ gl S
<=l AlE!L! Iﬂ!—ehﬂ-@+#:|awbbg§7]Lxsjee] ca] ca] ca] ca] ca] c™a] ca] caDX] ca] caDT<] ca] ca] ca

DO ca +#'
UDCC0 O3] = e e o SO ntny UL Ry 58, 65boani { Ca%éﬁ]éﬁ]?é%f?ﬁ] o] cal oa] cs] ca] ca] ¢

TracaLcsl %ﬁ%ﬁ?ﬁ%ﬁ%ﬁ%ﬁ%@k B P o B R o oL oy ea o
] ca] Ca] Ca] Cau]y@&]o&@]eca}ycza]-@ainéahyal;sﬂﬂasﬁéﬁai%ﬁﬂ@@&&&lﬁ%f@] @aldecqy)cahscal ¢

a] ca) ca] ca] cal 4B44444
 <C<{ <] <<<§u|s§ﬁ£ded—ia<ﬂcﬂsdm1aﬁhyfhﬁemma]t} oal k. adreh] ca] ca] ca] caU] ca] ca

| ol cal cal cqlbedl gal saloal eal s bl ¢2 painyai e R g P
A*AAABB: B) C3@l E4F5F | 2].ca] ca] ca c
a] ca] ca] caﬁ]%ga]ggg] cari]ﬁ(%gﬂ:a ca]ecg{la a% % %ﬁ%gﬁgﬁa@a] ca aﬂ JgMBN

@NOOQQRSSMVVV+XSXAga1n the reactl?n soluﬁlon w?s ?jolﬁd ﬁo érc an? g
YE ANAW aac 0 cal caV] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] cal]c
a] Za(]Y]c!a] cal E&Fi’ﬁ]‘@é}’ d’ﬁﬁ%}e Ja‘]”é%]‘%é}@a]’c%i}]qiea] @a]‘](?a]gdalw]é‘Bc dd]l ] dia+
Kf M ngo e B tq?lg] C alcalcalc
2] ca] gg] gg?@gi(ggf%a]qég] %E}%a ca ca(fca] cafpg]g calca % % a] cal ca!
0 ppp. q0qqgr ercetate (100 ml) was added. The mixture was washed w1th 5%

Kt St Vt uu”vHwM yz4z: z{{ wgl gb\ V\]] caU] ca] caj ca] caU] ca] ca] ca] ca] ca]

E:Z] caj ca]Jga]\gEé]‘éwa]((é ]/’B![a] cEp a‘b]kféi} & é]afﬁa]ca] caI | 1] | ; _
~~~?H#pGNA . 7k calca C ajc

| H%:a] ca] cbf'j]\pcg] ca]/%g]iga] %%%}Fﬂfq'lﬁc q]]J] e&"c Je%’A% %Ellgk 82] e
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()-& &)f#lﬁa/s%Iie&éécBi& £ reodd i dikve 1.79CG10HQRE (L1 10% <

<& ()- 10< 10<
20 compound.
IR (Nujol, em™'): 3395, 1796, 1751, 1728, 1638
'"H-NMR (CDCl;, dppm): 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,5S,6S)-2-[(3S,58)- (5-N,N-
dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[ (1R)-1-hydroxyethyl]-1l-methylcarbapen—
2-em-3-carboxylate
30 Sodium (1R,5S,6S)-2-[(38,5S)-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
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10<<  109%<& ()-1: 10%<& ()- 7!1098& ()- wzX6_=!& $10%<& ()-!F9
T #10%<<&' ()- 10%)& ()-!e  YHL0%&' ()-! Y#10%<& ()-! (10%t& ()-. @K

aB_=! &0, 8810%&'() 91 3#10%<<& () - 3#10%<& () - L- 10%&'() "10%&'() ., &10%<& () -
1b@! | (10% (& .()- | (10% & ( ()= 10< 10< 10<+10%<&'é <s10%<& ()-! N0, S81098
T <B <& ()-91¥7 e@i’é%f@& CratsL$883ymy) ) vas\ addedsat S (The mixture

vavosevi () TR o ForRBTBRTR £57. Lo (2 (-1 stove -1 ks
109% (& () - F" 10% &Agaigl } t@léckaacﬁ'iéﬁ%&iﬁiion&&%éo%&éa-t&%,&'aﬁh' 10(
igE s<s10% &P -lehexydopyceyrbeny darpae BRel 00481 qs - (B4DURE WIS 'dAdHadl SThE -
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, ABRq).

Example 10 _

20 cyclopentyloxycarbonyloxymethyl (1R,5S,68)-2~[(3S,58)-(5-N,N-
dimethylaminocarbonyl—i—isobutyryloxymethyloxycarbonyl)—
pyrrolidin-3-ylthio]-6-[(1R)~1-hydroxyethyl]-l-methylcarbapen-
2-em-3-carboxylate

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

25 dimethylaminocarbonylpyrrolidin-3-ylthiol-6-[(1R)-1-
hydroxyethyl]-1l-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%

18



F' 109448 ()- & 10% & ()- &@ 10% & ()-q: { <sdEbCI B3l . s! 109% & () -, 10% & () -
&G 10%&' ()~ &G 10% & () - sSy#10% & ()- G'10% & () -"dBbCl Bl 88610%! () - S; \
109 & ()-610% & ()- 3 410%{&' ()- 1 10% & ()- 0z10% & ()-": HILMNO@nb@ B!

10% (& ()-..10( 1Q(, 1Q(4-10% & (),-)L<s10% & 10% &
’ !@%61%‘(3/«( ( E % £’r(3)“-%f @9%’ H@ gb@;i/f&e()g ;Egb@%?‘u%) ?%w &“(%fai? 10% & ( ) -
1 109 & 1 109 9
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X8109888&’ () - gX2\ g T10% & ( i |
10( 10% & () -K&s P&?@&n@ SQEGMG@@ (i}ssp %@ow(@tlwl ZA%ta@e 0DWMIA028 () -

W)@ LsTATORLEoN PELSTToh 1! (728 S99B0asd 1€ msiabiie (3 moncer

S10%\ & () - Wa31QUE1Exted! by<s_=ﬂ€£@fw£@ 1S THIPPRS) O % (9118 10\ 10\
10\ " MLO% & () - SLMLO% & ()-°< 10% & ()-! FLST#10% \ & (3 - NI ") #0557 %W3peF! e3S
) 109%&' () - 6! FSPOURY() - 6! 3S) 10%& () - 6! F3S) 109%WE () - 6' 3S) 109%&' () - 6! e3S) 10%&

[ 0 | 0 !
ggsfzg/@mgg@;&w@%g&%o i rhsp 0 ) - B (b4 () J9ENds: g (31,
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,58,6S)-2-[(3S,58) - (5-N,N-
dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl) -
pyrrolidin-3-ylthio]-6-[ (1R)-1-hydroxyethyl]~1l-methylcarbapen-

15 2-em-3-carboxylate

Sodium (1R,5S,6S)-2-[(3S,58)-5-N,N-
dimethylaminocarbonylpyrrolidin-3-ylthio]-6-[ (1R)-1~
hydroxyethyl]-1l-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 fér 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<{ <<<dEMB7[ * 10|_(| é 109%& () - CON(CHs),
3

N—CO,CH,0CO-R?

0]
CO,R
Example No. R; _ R,

1 -CH20COC(CHa)s ~CH2CHZCH3
2 ~CH;0C0,CH(C2Hs)2 -CH(CH3),
3 ~CH;0CO,CH(CHs)2 -CH2CH,CH3
4 -CH;0C0,CH(C2Hs)2 -CH,CH3
5 GHs

—CHOCO ,CH(CH5), "CH(CH)2
6 GHs

—CHOCO ,CH(C,H5), "CHzCH2CH;
7 GHa

—CHOCO ,CH(C ,H5), "CH-CHa

8 ——CHZOCOZ_—<___> -CH(CHa)z

9 ——CHZOCOZO -CH2CH,CHs
10 ——CHZOCOZO -CH(CH)2
11 —CH2°CQZO -CHZCH2CHs
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810%&’ () - C3CCDI EEnFyW8b@ *

& $109& () - 'REIeHysg () - 1131 S) 109& ()-z! x31 S) 109&' ()-z! D3I S) 10%&' () - z

31 S) 109%& ) g R 0% ()- '&$10%}& ()-!' &$10%&' () -
'&$)10%&'(%2!8' mﬁ%}%ﬁ()-ﬂ@mmm{m 1l %40%\-\& ()-6!6
Y0%N\ N\ & ()-6! YEendyie Gnhi¥iede\ pb&163t8tiR) 1050 mg/kg) was pre-
10s<10%& () - KMgM@NOOOOWMU6+7 10\ s<10% & () -! K

10

15

20

25

30

administered to rats (3 per group) and the compound of the
present invention (compound of Example 1, 20 mg/kg) was orally
administered. The plasma concentration of meropenem produced
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]
Average plasma concentration (pug/ml)

Test ge b . acc AUCp-apr

0.125 |1 0.25|10.5|1.0]1.5¢2.0 3.0

compound (Mg hr/ml)

hr hr hr hr hr hr hr
Example 1 0.62 1.31 (2.31/2.5912.27{1.56| 0.55 5.06

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
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

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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; and

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

10 provided that (i) when R' is -CH,0COC (CH;3)s;, then R? should be
~CH,CH,CH3s, '
(ii) when R' is —CH,0CO,CH (C;Hs); or ~CH (CHj3) OCO,CH (CzHs);, then RZ
should be —-CH,CH,CH3, —CH;CH3; or -CH(CH;)., and

(iii) when R! is

—-CH20002~C> —CHZOCOZ-<:|
or

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

15

r

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

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

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

25 cyclohexyloxycarbonyloxymethyl (1R,5S,6S)-2-[(3S,58)-(5-N,N-
dimethylaminocarbonyl-l-butyryloxymethyloxycarbonyl) -
pyrrolidin—B—ylthio]—G—[(lR)—l—hydroxyethyl]—1—methyléarbapen—
2-em-3-carboxylate,
cyclopentyloxycarbonyloxymethyl (1R,5S,68)-2-[(3S,5S)-{(5-N,N-

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

cyclopentyloxycarbonyloxymethyl (1R,5S,6S8)-2-[(3S,5S8)~-(5-N,N-
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5 3. An antibacterial agent comprising the compound of ciaim 1

or 2 as an active ingredient.

4. The antibacterial agent of claim 3, which is used for oral
administration.
10

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

. OH CH,
H, c)\ CON(CHa), "
O)——N / S‘Cl\,l/—COZCHZOCOCHZCHZCH;;
CO,CH,0COC(CHs)s

6. The compound of claim 5, which is pivaloyloxymethyl

15 (lR,SS,GS)—Z—[(BS,SS)—(5—N,N—dimethylaminocarbonyl—1—
butyryloxymethyloxycarbonyl)pyrrolidin-3-ylthio]-6-[ (1R) -1-
hydroxyethyl]—1—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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