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WD 2005/ 121144 PCT/ KR2005/ 001798 1( 3- METHYLCARBAPENEM
DERI VATI VE AND PROCESS FOR THE PREPARATI ON THEREOF

woizelsdi2of44t he | nvention 5 The present inventi ORCTAR2EH01798

to a novel 10-nethyl carbapenem derivative, a process
for the preparation thereof and a pharnmaceuti cal
conposition conprising sane. 10 Background of the

I nventi on GR-MBIHYIRCARBAPENEVEDERSVATIAEL 0 t he

;ﬂ??Laéﬁ%bbb%ﬁdéwﬁm@ﬁQﬂ PRERSRAEION ki ROF

Gram 15 negative bacteria than cephal osporin or

enicillin antibiotics, specially against the
E&M&ﬁﬂmlm&ﬁymalstmmns | mi penem (N-formi ni dol y
t hi enanycin, MK-0787), devel oped by Merck at 1979, is
the first carbapenem anti biotic having an excel |l ent

ant i bather ppa¢seatt imziengio(lJ relted. tﬁ:hemno]s&w 1p2aethyliGHbapenem

However, it is eaS| degr aded b rol
T et 2SS oftl BengETBRLRD dlsieof AipR Phafmaccutial
@I@lﬁﬁﬁlﬁdnldﬂ)rﬁﬂiﬁlﬂg dmy and it nust be used together
cilastatin, a DHP-1 repressor. Meropenem
(SM 7338), devel oped by Sum tono, Japan, is a 1(3-
met hyl car bapenem anti bi oti ¢ which overconmes nost of
the di sadvant ages of. i mpenem (J. Antibiot. 1990, 43,
KX OWH i RRAE conpar abl e 25 antibacteri al
act|V| ty agai nst I\/RSA (rmethicillin-resistant
St aphyl ococcus aureus) and a nore potent activity
agai ndCarBsperconantbiciios e rossidetehto the jdeakatibiotichder their
orter, in viv [f-life a S. pot-ent ...
Breprghent imest anfagetind SrRBfies AaRingo bifinpositize and Gram-
hagmmenbmmmm‘ﬁ 8€phabddpdRRNENpetieliR aitidldtzd spycially against
ﬁ’é’lneca and rck at 2001, 30 has a |l ong i n vivo
IF’SIISJF% asarIALStEdEs| e toward the degradati ve action
of ES en rRRe ta d
but hggm glt%ﬁl @efé) ti bg%(gl E]%h%nért@i?v' ?@K?{@zs cfé%%ped by
Mokl oab nh%79aem dha o fizst( |cntbap9nemntam1bmtt§b axgedt 80 excellent

o ¥cta ac]u"%r@y (J. Med. Chem. 1979, 22, 1435). However, it is easily
degraded by the hydrolytic action of human renal dehydropeptidase-1 (DHP-I)
secreted in the kidney, and it must be used together with cilastatin, a DHP-I

repressor. Meropenem (SM-7338), developed by Sumitomo, Japan, is a 1f-
methylcarbapenem antibiotic which overcomes most of the disadvantages of
imipenem (J. Antibiot. 1990, 43, 519). Meropenem shows a comparable
antibacterial activity against MRSA (methicillin-resistant Staphylococcus
aureus) and a more potent activity against Pseudomonas aeruginosa than
imipenem, but has a shorter in vivo half-life and less potent antibacterial activity
against Gram-positive bacteria than imipenem.

Also, ertapenem, commercialized by Zeneca, UK and Merck at 2001,
has a long in vivo half-life and is stable toward the degradative action of ESBL
(extended spectrum beta lactamase) and AmpC, but has not good antibacterial
activity against Pseudomonas aeruginosa (Int. J. Antimicrob. Agents 2002, 20,
136).
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1 WD 2005/121144 PCT/ KR2005/ 001798 Accordingly, the

present inventors have endeavored to devel op a novel
woandsapersem ant i biotic which is free of the dr aciaRes0s/001798

of existing antibiotics and has an excellent

anti bacterial activity. 5 Summary of the Invention

Accordingly, it is an object of the present invention

to pr oﬁ(i:éj&dﬁlgg?,?/tﬁle préécht MY ditbsR_naiERAY Skl t6addvetop a novel

havi ng an excel’l ent’ anti pacterial activity and 10 _., .
sabepensm entibiatio yhich ipiree| of the drawbadksirfrexagngentiyotics and
[ [ ] - Brovi de a process for the

%?%%QF%?@%%“%?@%E‘Q% E!lc?%{ﬂ#et hyl car bapenem deri vati ve.

It is further object of the present invention to

provide an internediate wuseful for the preparation of

the 1(3-nethyl carbapenem 15 It is further object of

Sagnmaes ofithe Tieaition t o provi de a pharnaceuti cal

conposition conprising the 1(3-nethyl carbapenem

derivative or a pharmaceutically acceptable salt

ther eOAc@o%dagl?,Cﬁ ¥ @ni SHEQR UM pregerdGRPSHRACS Prdvide a novel

one aspect o he present invention, there js provided

flfeme{hylonsbanancar Wapeniye Bavingaan o¥calfent gptihpeierip) aghvity and
i 120 acceptable salt thereof. HOH

%W%‘ﬁﬂb’gfﬁbmxls NH CO2H 25 In accordance with

f ur t hdt imapether objechef fheprgent inventioroty pravéde ajprocess for the

rovi ded f h tion qf th
Brepanaiion bt S L Rans il Toadbe0eR Btk rmceuti cally
acceptmk gfusthbi objuet @ffthe Iplestat divianion td ptovide bheintermediate

aspect. of the present jinyention, there is provided
wRet forothe quPPaHPY OF tae L Rt BHICPTHASPRER: at e and a

procesg if Frthbeobjdbt B BRAPpREERInVERIGPTo provide a pharmaceutical

composition comprising the 1f-methylcarbapenem derivative or a

pharmaceutically acceptable salt thereof as an active ingredient.

In accordance with one aspect of the present invention, there is provided
the 1B-methylcarbapenem derivative of formula (I) or a pharmaceutically
acceptable salt thereof.

2
2N
HO 9 \3 COgH
. I~/
N SN

In accordance with further aspect of the present invention, there is

o )=
1-
/
/

provided a process for the preparation of the 1B-methylcarbapenem derivative
or a pharmaceutically acceptable salt thereof.

In accordance with further aspect of the present invention, there is
provided the thiol derivative used as an intermediate and a process for the
preparation thereof.

In accordance with further aspect of the present invention, there is
provided a pharmaceutical composition comprising the 1B-methylcarbapenem
derivative of formula (I) or a pharmaceutically acceptable salt thereof as an

2
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In accordance with further aspect of the present

invention, there is provided a pharnaceuti cal
woaopagitseon conprising the 1(3-nethyl car bapenedr/Kr2005/001798

derivative of formula (1) or a pharmaceutically

acceptable salt thereof as an 2 WD 2005/121144

PCT/ KR2005/ 001798 active anti bacterial ingredient.

axthvadl digtbabeesial indredienaf the Invention 5 The

1( 3- net hyl car bapenem deri vati ve of the present

invention is a conpound having an isoxazole with a

carboxyl ate substituent, which is connected via a

- LSRR D RGN Y [k 10- net hyl car bapenem
derlvatlve of the present i nvention can also be used
in the formof a pharmaceutically acceptable salt,
hydr at Eh@rllkmaﬂaﬂearbapmerp hdenireat 56t i0€ atﬂlleypmsenbuamrmon is a

FGnbo Y IRARP, 8 o il @b age PR which is
admwtemlnaia aavinyl grbep doi pbsitign meoarthe neyreslidiae anoiety of 1p-

awl’il c,acid, e.g., hydrochloric acid, 15 hydrobromc
CTRAPSIS aci d, phosphoric acid, citric acid,

acet i CThé llﬁ*mbﬂﬁ/‘léaffbaﬁﬂeﬂl deBvAtRfd 6f Bfd PrestR i%'v%nﬁ&ﬁ dan also
fumari ¢ acid, gluconic acid, nethanesulfonic_ acid

by yeed e the ferm afca mhaenwuacauy taéwzmldg wialio Aiydratear, solvate.
t
gigg a}?{ga‘?ﬁia%glﬁ’tgéﬂ% aemame eac é%{%“alﬁﬁi drlnegal salt of the
¢compound, of d‘ormulanﬁ),oprefmhiyl a sodﬂlrn@ Ishltyrery aheacpd aﬁdrtmhal salt.
l.nh hat d of f
RO RS AT SRR SRR SRR s
Bydrobtomie a:tfld;‘ sulfrii@ aidl bhosphdercadidncibebaski, (alcbtlc abid, lactlc

OC (ElI N h
25 9\ 1~ Coééldlsngelﬁm‘{lﬁs fgn\f]{%lc AG"S)‘E I?HWHI%C ac]:igi methanesulfonic

acid, glycolic acid, succinic acid, 4-toluenesulfonic acid, gluturonic acid,

embonic acid, glutamic acid or aspartic acid.

As shown in Reaction Scheme ( I ), the inventive compound of formula
(I) may be prepared from the carbapenem enolphosphate compound of formula
(IT) and the intermediate compound having the thiol structure of formula (III):

Reaction Scheme (1)

-N '
PN os
HS ‘
HO N
Hu “Alloc am HO N
> N
)irl‘/\/ﬁmm(omk , A4 Y A/ C0A
(o] N/ S -
>

| CoAm o o N-Atioc

deprotection ? 2-COH
N-/
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30 deprotection H8 1 3 H54 N S NH 3 WO 2005/121144
PCT/ KR2005/ 001798 wherein, 11 -CO CH 2CH=CH2 Al lyl

wO020053RIPHECH=CH2 and Al l oc is The above processPCT/KR2005/001798

conprises the steps of: 5 (a) reacting the conpounds

of formula (11) and formula (I1l) in the presence of

a base to obtain the protected carbapenem conpound of
%refg{+a (I'X); and (b) subjecting the conpound of

ormula (1X) to a gﬁ:%ot ection reacLE@J@H-CH'Ebe

car bapenthyl ist-€rhre @it cHornd dlegiia (1) fised “as a

starting material 10 in step (a) can be prepared by

the conventional nethod (Catchpole, C R et al.

ént i n}"ﬂ{ea?tioé\@embseﬁwnmprﬁm thoseps 88, 1928).

pecifica , the base used in.ste :
tertid@y rﬁﬂ%ﬁkg gl?f‘clﬁ’(’?spouflﬁ? rﬂsf? EW@ %ﬁ?(li/ef? ﬁrﬁ}ﬁ?m(%g in the
Rréyeﬁ_éé PR B ATbBRI lﬂhéf’?fétcct%dﬁcdrwpaﬁiene compionatli afeformula
,N-di net hyl ani | i ne, pyridine and

ﬂ?ﬁ)médhyl am nopyridine, and N, N 15 dii sopropyl am ne

is pr .0 ' ' Fa] . .
O e e e
C for The carbaphensms intepmedistepf Jormmis (Hywsed aypgestarting material

sol vent s used i ' ' Lt
i siepd) £B5 el bated 5t R S BhRORIAREIOATEAT AL, € R. et ol
ﬁtﬁg@mﬂg@?r?ﬁmdtm 1993 66 IBQZ&)?]() can be carried
u any_o on t ds. . .
ex an'pI)/%Pf_’(%ﬁ@albﬁ 55@&}1;;% glrs]gqll %g{eggﬁs 6§a lbleﬁe? E%;uégy &gr}l%% such as
Qriﬁﬁ't}bﬁginﬁlﬁ%,cﬁﬁ&h?‘ﬁniﬁép IV, A8 diisopropylamine (DIPEA), 2,6-lutidine,
tetrakis(tri phenyl phosphine) pal I adi um an . .
aigalinc Nydimeshganiiaed Prrdeeaps +-4ms SHagionaridige, gnd .-
. . | 3 , .
MR Ry % fRrbaeml ansbel s e aed ou o

tetpbrasurearanging ony HlOrtoh r Col@referably,catp@r &t fpe 1 to 3 hours,
AR S TP B o SR 1 e ki
thi s rBagtepai) ity deproiectibnrodithe paotected crirkapanenycompound of
dflo%n% ar? t 22151 %eaggm%%t out by any of the conventional methods. For
example, the protecting group can be eliminated using a palladium catalyst such
as tetrakis(triphenylphosphine)palladium and
di(triphenylphosphine)dichloropalladium together with tributyltin hydride (n-
Bu;SnH), preferably, a combination of tetrakis(triphenylphosphine)palladium
catalyst and tributyltin hydride at a temperature ranging from —10 to 10 C,
preferably, at 0 C for 1 to 3 hours, preferably, 1.5 hours. The solvent used in
this reaction may be dichloromethane, a mixture of dichloromethane and water,
or tetrahydrofuran, and dichloromethane is preferable.

The deprotected carbapenem compound of formula (I) may be further
reacted with an alkali metal compound, preferably sodium 2-ethylhexanoate
(SHE) or sodium bicarbonate, under the same deprotection condition for 10 to
60 minutes to obtain an alkali metal salt, preferably a sodium salt, of the 1p-
methylcarbapenem derivative of formula (I).

The intermediate compound of formula (I1I) used in Reaction Scheme

4
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or tetrahydrofuran, and dichl oronethane is preferable.
The deprotected carbapenem conpound of fornmula (1) may

woeodsuriiaer reacted with an al kali netal conpedmakRr2005/001798

preferably sodi um 2-et hyl hexanoate 30 (SHE) or sodium
bi car bonat e, under the sane deprotection condition for
10 to 60 mnutes to obtain an alkali netal salt, ‘
(@) edsredpseparsbidi avvosddnice with Rbgctidm3Scligbdylilzar bapenem
derivative of forrmula (I). The internedi ate conmpound
of formula (111) used in Reaction Scheme 4 WO

RESH 2SI &£@T) KR2005/ 001798 (1) may be prepared in
accordance wth Reaction Schene (I1): Reaction Schene
(1) 5 er CNOGRA Iyl + PPh3 M~ 1 '\ _CO2AIl ~4 o.N

I k~CrN BrP NCp A1l Moll. Alloc MSC 10 (VI
NAloc M ~COg RABOPAGy), Cli 3008 K deaetyl ation
AcS N Alloc (M 10 HGgN MOM (11'l') wherein, 15 Allyl

and Alloc are the same as]previously defined, Ms is

0 nmet hanesul fonyl, and Ac'is cH3 The above process
conprises the steps of: aubj ecting the,monpound
of forn%g,,,@ﬁo) B rpheny] phosphi ne 1Q S COAllyl
condensat i on-tage t-en—te—ebtar-r—tie monpound of
formula (M lgsp (b) subjecting the conpo loof formala

(VM) and formula (VI1) tgya "
H—COzAl
CH,;COSK* = 02l deactylation e \\ COAly
—> s} —> s
awy N

“Atloc “Alloc D

wherein,

Allyl and Alloc are the same as previously defined, Ms is

.0

methanesulfonyl, and Ac is - %E_.

The above process comprises the steps of:

(a) subjecting the compound of formula (VIII) and triphenylphosphine
to a condensation reaction to obtain the compound of formula (VII);

(b) subjecting the compounds of formula (VI) and formula (VII) to a
Wittig reaction in the presence of a base to obtain the compound of formula
V)

(c) subjecting the compound of formula (V) and potassium thioacetate
to a substitution reaction in a solvent to obtain the compound of formula (IV);
and

(d) subjecting the compound of formula (IV) to deacetylation in a
solvent to obtain the compound of formula (TII).

The aldehyde of formula (VI) used as a starting material in step (b) can
be prepared by the conventional method (Ohtake, N. et al. J. Antibiotics 1997,
50, 567).

Specifically, in step (a), the bromoisoxazole compound of formula (VIII) is
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Wttig reaction in the presence of a base to obtain

the conpound of formula (V); 25 (c) subjecting the
woanpaend4of formula (V) and potassi um t hi oacePara&R2005/001798

a substitution reaction in a solvent to obtain the

conpound of forrmula (1V); and (d) subjecting the

conpound of formula (1V) to deacetylation in a

%gaﬁg téﬁ 889&?1'15?&611? a%ﬁ z gflelflﬁbﬂ&i ifd in!a sol¥éht to obtain

or mu tartin
theet anplwlnylphosp]mm(lm) cmpou op rfepaulad(BI) tin eaccgrdance with the

SoRuondl RieutiSt CRSSAOAY Hite At 7012 Crely, A988.059!135%).  The
ipom ittt ey, o
t
SHIRHER S5 FRBR ELEL T IOPER Y BRGNP THBSIHAD | i Rreferably, a
??l ;(%Pfr%ltzgocg\oljll@@ nltem&abryagn@uyd phosphonl um corrpound
|
net hodn(sterstion e @mg&f v rm@Y\gg és[ﬁea_eﬁtg r][g!% %?éisence of a
&3?% Fo oﬂ—ﬂaﬁ} ﬁ?ﬁdgeﬂﬁd ??cnc Sl SMdrfrlull £ FVI) is reacted therewith to

orone prete , acetonitrile,” and the 5
robaaamu fire ivingacoimpeuodt ofit formsla dMer alhe ebasenanay be sodium

9@%1@ yﬁ?lgmey pcgrgflﬁgur Syblls ?tﬁglsﬁgga%lpﬁ tﬁeﬁ:rablx sodium
Qﬁstﬁﬁfefh#lﬁly(thiﬁe iaad thacdaetion is ¢drdegoaband® df ﬁ)r btesé hours,

FBEGRTh o ¢ ol S5 1SRy PESp R pep dfofuran.

formulg Qt\% (cTh %@@%&p@ﬁﬁdb@f ﬁﬁﬁlullﬁn(l@ is refluxed with potassium
bi strimeth lylamné or I]

tthgxazq‘:tm@tmﬂ sglvqnt ioPhiain B\eéh@agﬁyniporggwmf formula (IV), for 4 to
?16{111[8”5}'7%3118% %Y gﬂhﬁe gnﬁ e %Bﬁzeﬁ?gﬁey‘ B& a' ﬁm@tﬂi‘é b€@cetone and

ours hours.
Himeﬁmlfwmanud@,d acatonitile, scetone sorp dgn@tha psmannde, preferably, a

e R e S R

sol ventn gtepqldd,afhe ddm[;1 \hldoaibﬁmﬂula: Qﬁtb)omndbaoétylatcdmulsmg sodium
it %»2@ geivEnhitg: bl fne caundy o fotmfl U, at a
gje@feﬁax—h ﬁ% gongcg g(r]:agly tdon ta@peritere) p?eferably, at 0 C for
<2t ravinyles cprederntls: 86:mugvies) ) Th PﬁotV@ragmga)baecﬁafg alcobol.
conpouRg,.of B-ﬁr?étﬂ?ﬂcﬂrﬂab&eh%&%ﬁ% Yo 88 riSd R In SOt dtshows a
markedly better combination of antibacterial activities against Gram-positive
and Gram-negative bacteria including clinically isolated strains than known
antibiotics such as imipenem, meropenem and ertapenem. It is also highly
stable to DHP-I, and exhibits an in vivo half-life and bioavailability which are
superior to those of the conventional drugs.

The present invention also includes within its scope a pharmaceutical
composition for an antibacterial agent comprising a therapeutically effective
amount of 1B-methylcarbapenem derivative of formula (I), or a
pharmaceutically acceptable salt thereof as an active ingredient together with a
pharmaceutically acceptable carrier.

The pharmaceutical compositions of the invention may be administered

6
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t hi onet hoxi de in a solvent to obtain the conpound of
formula (I11), at a 20 tenperature ranging from-10 C

woaorsaom4t enperature, preferably, at 0 C for POTKR2663/001798

m nutes, preferably, 30 m nutes. The solvent may be

al lyl al cohol. The 1(3-nethyl carbapenem derivative of

the present invention shows a markedly better

Opﬁtbﬂﬁiall%ﬂlrpfheaf&ﬂt@ a¢ Eﬂfév@noﬂ@tlh’brapd:ﬁﬁméﬁllalsﬁbéutaneous and so
M. POSi |ve ﬁa[t %?m negative_bacteri a mck1 %

cI ithe g, foslateds 1oF rparRateral apdmHYSHaton NChHRBLIpEestion in

of$arlcl eaﬁvé}ﬁ{oqlgpﬁﬁmﬁgd ertapenem It 1s also
Iy

hlg stabl e DHP-1, and exhibits an in vivo
hal f - 1 The camoundam%fc»ramla i(tly) whiacpharmeacesitigally sccepjable salt

}féséc?f ﬂIa]yt ges VVI &‘eﬁnﬂ af e 1£%?e(ﬁ5ﬁs ﬁﬂaga?ff?& Ve®Bmount

0 inc n I't'S scope a phar naceu
cangies | frommn about @l atot il Bﬁcingr‘kglboaige m\telghmpm i sismgofh mammals

iR st aefiant Be Foinapou T Rodfumii per dpy dn a single
ﬂbﬁ dEpedivided dosedc CEpiaReE tﬁ@fdregbhﬁig@fsagé skduld Mel énitored,
‘gégdl ent together with a pharnmaceuti

g W %cm cgatiom g IgipseERBLANG Wel rﬁf&bﬁ PreRt kind and

%E}OLL(%?J‘B Qﬁaﬁg’f@rﬁhéé 8f gitb dfy ﬁvﬂdzﬁgéfvgai hhdHuration of
P R2005 001 8 parenterally in't route of

dmg.avenous, intraperitoneal, subcutaneous and so

forth, and formul ated for parenteral adm ni stration

such as injection in accordance wth conventi onal

met hodlﬂ‘le Tokowimpp dixathpdé fKointehded( k) Hicther illustrate the present

ceu acceptable salt 5 thereof nay be
Et"@h‘é’b‘?gﬁgﬂg }}ég?‘?l’& ingredient in an effective
armunt rangi ng fromabout 0.1 to 100 ng/ kg body

wei ght in case of mammals including human, preferably
from about 0.1 to 10 ng/ kg per day in a si ngle dose

S Lt se L Setat s 4 0100170 b i o

Sfdfilusyncr asy and oadchwﬂat@ﬁ-lsWthl)ctbnnyl]wmuhmB "gydthio}-6-(1-
r of the dru
BRHRPAFD| ety SBEBFR- SRS BRSNS o cuimg
Exanple is i ntended to further il I ustrate the present
'(é‘t‘éS”ﬁS oﬂrevﬁﬁa}ratg%rjlt of | g‘e{] ch%(ycar ony?gebromomethyhsoxazol (formula

(VIID)

2.30 g (12.6 mmol) of 3-allyloxycarbonyl-5-hydroxymethylisoxazol was
dissolved in 30 ml of anhydrous dichloromethane, cooled to 20 C, and 3.8 g
(14.5 mmol) of triphenylphosphine was added thereto. 4.7 g (14.2 mmol) of
carbon tetrabromide was added to the mixture at the same temperature, and
stitred for 30 minutes. The resulting mixture was concentrated under a
reduced pressure to remove the solvent, and the residue was subjected to

column chromatography to obtain the title compound (1.75 g, 56%).



10

15

20

25

30

Exanpl e: Preparation of (1R 5S, 6S, 8R 3 S 5'9S)-2-
{5 -[(E)-2-(3-carboxylic acid or sodium

woaodsazyisat e- 5- i soxazol o) et henyl | pyrrol i di n- 3" PgTiR20(5/001798

6- (1- hydroxyethyl)-1-met hyl car bapen-2-em 3- car boxylic
acid 20 (Step 1) Preparation of
3-al | yl oxycar bonyl - 5- br ononet hyl i soxazol (formula

(3 VI II II )llH RMR: 3@0@@@?]8@@)) § f‘ﬁsf)-(ﬁl’ 01D, l@.mln) 28%), 5.21 (m,
- oxycarbaonyl - 5- roxymet hyl i soxazol was
aHgfsQMéﬂl:ili{)sé-@l(so*Hinhydr ous di chi or onet hane,
cooled to -20 C, and 3.8 g (14.5 nmmol ) of
tri phenyl phosphi ne was added thereto. 4.7 g (14.2
nmmol ) of carbon tetrabrom de was added to the m xture

he sa enper a 30 stiJered forqs ' &
ﬁte tes. ?ﬁzefresul tﬁ%&fﬁ@ﬁre was Ogoncentr%%gglofﬁlggﬁbonyl5
soxazdomethypiriphenylphosphoaitmw brarhidetdrmarda (VAN t he
resi due was subjected to columm chromat ography to
obtain the title conpoundof 7&3%1 56%9. 7 WO
2005/ 121144 PCT/ Kl 0 %NR&%OO MHz, CDC13)
54.58 (m 2H), 4.81 (m” 2H), 5.21 (m(VIDH), 6.01 (m
1H), 6.65 (s, 1H). 5 (Step 2) Preparation of
3-all yl r.h apa. _5. i d
I SOX a>zl16 oﬁec@hlaa{% (r))ﬁg_na)l/llyéohxgsc %rrlfg RVlu?n}_)tg?rgr%r%eéh yl%sg ?( ?T%ﬁlg_ Prepate
{vistep) (DNwasr Bissolgod NnY20 cah of0acetqrpitrijel andnd| § (@6 mmol) of

- al | - t had 70| I [
Sl ONRHE T Y RIS DL SOUAEH Bl SRELEL e S
godléd Gannthe sohdl fortmddphentilteded $p bbtain theestithedcheipouret @t g, 90%).
The solution was refluxed for 3 hours, cooled, and
the solid forned was filtered to obtain the title

CcoMpoupHNMR2(W0 ¥4, CHEL;)H NVRSE 381) MW 4. SDESRIED), 5.21 (m,
310, 620 a7o Wy =187 280 7 1 hGsy THI5, 67 (o, OBDY 752

9H). (Step 3) Preparation of
(3R 5S)-5-[(E)-2-(3-allyl oxycarbonyl - 5-

(Step 3) Preparation of (3R,58)-5-[(E)-2-(3-allyloxycarbonyl-5-
isoxazolo)ethenyl]-3-methanesulfonyloxy-1-allyloxycarbonylpyrrolidine (formula
V)

N
[ 20 I
P COAllyl
Mson-d |
SAlioc - (Y)
3.0 g (5.9 mmol) of 3-allyloxycarbonyl-5-

isoxazolomethyltriphenylphosphonium bromide prepared in step (2) was added
to 30 ml of tetrahydrofuran, and the solution was cooled to — 78 C. 6.2 ml
(6.2 mmol) of 1M sodium bistrimethylsilylamine/tetrahydrofuran was added
dropwise thereto while maintaining the temperature at — 78 C and further
stirred for 30 minutes at — 30 C. The mixture was cooled back to — 78 TC,
and 1.6 g (5.9 mmol) of methanesulfonyloxyformylpyrrolidine dissolved in 30
ml of tetrahydrofuran was added dropwise thereto. The reaction mixture was
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20
i soxazol o) et henyl ] - 3- net hanesul f onyl oxy-1-al |l yl oxycarb

wonydspginel i dine (formula (V)) N WOO " A | ocPVI/KR2005/001798

3.0 g (5.9 mol) of 3-allyl oxycarbonyl - 5-

I soxazol onet hyl t ri phenyl phosphoni um br om de prepared

in step (2) was added to 30 ml of tetrahydrofuran,

ahawed do swamm inpntonesone dehperature; stided €or 8. Bours, céded to 0 T,

AR sprothset e i chlorids solitian oFas added: dropmise thgpeto.  The

rbsuttmg enikhatetvas \anbmme@ttmder ngrédiR el piessIRE Utbere'aiﬁove the
78 C aaoLéfur her L gd for d(7) m nut es,_ at -
seleent o dnbgt pvater andz§0enl OEﬁacmowr@etbsn@ The
mmlaroﬁ{eﬂﬁ@iehlapslswaé QByAraped| ﬁﬁl%I'o%f 5131@(%{1@ n?dgégiu\ﬁ% Qulfate,

ﬂé of tetrahydrofurah was ad dr opwi s
fiterask @Onwmr%t@@@mdéharfﬁdwmdepma@re gowenroesthexblvent, and the

T T T g—
6la? g 26%) asranedodesscdil.or i de sol uti on was added

dropwi se thereto. The resulting m xture was
concentrated under a reduced pressure to renove the

sol verH, NaviR @Oﬂalvﬁdz VCDE13'§0 &2, @6 (hat B), @615(% MHP3.08 (s,

s G5 T8 B D oo h&ﬁ'% ha”ﬁ.%&? G, 1BD5.25-5.45 (m,
SH) 208 ¢m, chemgﬂs d@t o, 57 feg pressure to

remove thé sol vent, resi Og was subjected to

col unmm chr omat ography to obtain the title conpound

(1.9 g, 7699 as a colorless oil. 10 1H NWR (300 MHz,

CDC13) 6 2.16 (m 1H), 2.61 (m 1H), 3.08 (s, 3H),

®tegs- 3) 7$’r¢pa;rat1mﬂ of. (KR $5h-3- ﬂﬁbacetyl@ﬁ)[(E‘D\-2~33'*)ally141x§9arbonyl-5-

kacpiipengngtl- Pafiontarbariayrdoyicint Mool @Vl o 5?

(3R 59) - 3- th| oacetyl -5-[(E)- Ze'(s al I yl oxycar bonyl -
i soxazol o) et henyl]-1-allyl 0% yrrolidine
(formula (I1V)) ON co %QMW

AcS N

“Alloc av)

105 g (246 mmol) of (3R,5S)-5-[(E)-2-(3-allyloxycarbonyl-5-
isoxazolo)ethenyl]-3-methanesulfonyloxy-1-allyloxycarbonylpyrrolidine prepared
in step (3) was dissolved in 30 ml of a mixture of acetone and dimethylformamide
(3:1 (v/v)), and 0.64 g (5.9 mmol) of potassium thioacetate was added thereto.
The resulting mixture was refluxed for 5 hours, cooled to room temperature, and
concentrated under a reduced pressure to remove the solvent. The residue was
treated with 50 ml of water and 50 ml of dichloromethane. The
dichloromethane layer was separated, dried over anhydrous magnesium sulfate,
filtered, concentrated under a reduced pressure to remove the solvent, and the
residue was subjected to column chromatography to obtain the title compound
(0.75 g, 75%) as a pale yellow oil.

'H NMR (300 MHz, CDCL;) & 1.89 (m, 1H), 2.35 (s, 3H), 2.70 (m,

9
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20 N'Aloe 1.05 g (2.46 mol ) of
(3R, 55)-5-[(E)-2-(3-allyl oxycarbonyl - 5-

woOawsazol40) et henyl | - 3- net hanesul f onyl oxy- 1- al | pCOASR2605101798

onyl pyrrolidine prepared in step (3) was dissolved in

30 Ml of a mxture of acetone and di net hyl f or mam de

(3:1 (v/iv)), and 0.64 g (5.9 mml) of potassium

11]9]J)03198t(ﬂi elHP?ll (ﬂﬂd@@f(&mem)t, 4.6 IZénTBIHP f4§8t8|(fri B3§), 5.32-5.47 (m,
was_ref | ux ur cool'e 0 room

f‘bﬁp&pgt(m:@maﬁcﬁ“ g&rﬁ gg? lglader a reduced

pressure to renove the sol vent. The residue was

treated with 50 m of water and 50 m of

di chl oronet hane. The dichl oronet hane | ayer was

FERRLoLE™ SRR AP RS ket )20

ere rate educ’e pressur
aﬁyﬂoxyca:rbenyslei mazola)ﬁﬂhd:ﬂyia] B@llyh&ydmommyﬂuhﬂﬁnﬁ elthio}-6-

| u a| n th i nd
[ toyyRugls Pag tﬁ%sll%aﬁ%?r etk eortuld @%ﬁﬁ
CDC13) S 1.89 (in, 2.35 (s rBH) 2.70 (in,
2005/ 121144 P Kmo 5/ 00179 @8 (m 1H),
4.00-4.09 (in; .61 488(m 3H),
5.32-5.47 (in, 760 quogH) 6.54 (s, 2H), 6.60

1 5 (St 5 t f allvyl (IX)
(m 1, 5(SL5) dgparat 'Ot of ally

21 V1 o4 600y ol S AU LRSI 1B LRI ony-
6415dsr§aibh)9gthehy1[| )1—eillylexyoﬁﬂ&ﬁryﬂ]@nmhcﬁn@ &pamdbqny b&pe (4) was
g{sgélr\rflécli 3. Mmﬂaﬂzoﬂoﬂ 00012%I N C} OCO and A1'0b§ (Y 58)%1m01) of
é&ﬁuﬁﬁﬂn&n&ﬁid&@&@ﬁmb addéd Ex)op%wé@ tiadré ol OWGBQRM mlxture was
soxazol o) et henyl ] -1-al |l yl'oxycarbony| pyrrolid
5@@5&#@6 Prninuges alathe game éﬁI&%ﬁ%@ gl ?é wl qffli\éﬂlwglrochlonc
QE dﬁ@&'tﬁ etté’ R glak@n%eoaéﬂ%cgs&l&h&p ”Tﬁé)reﬁltlﬁg solution
’de was a

|umt I onet hoxi ropw se thereto
Waé soncé¢nitated undewa wediced pressote foorermerﬂihn sobeend antchextracted

e [
S0P SR SE TGt aRs o, g NALREC LA Sy socim
cardohtien gmsloihlat aqlmouwaaycsrowae rextactd wiithe 50 amt exifte:thyll acetate
essurﬁ a renmove .t he solv and naé{r acted w t.h
) &

Sororabingl Bl devernas ek OV RhanhuLTEN WagRestim Sulfute,
fittetd Bt @&shcefBhted under a reduced pressure to obtain the compound of

formula (IIT), which was used in the following step without further purification.
0.67 g (1.36 mmol) of allyl (1R,55,6S,8R)-2-diphenylphosphoryloxy-6-(1-
hydroxyethyl)-1-methylcarbapen-2-em-3-carboxylate of formula (II) was

dissolved in 50 ml of acetonitrile under a nitrogen atmosphere. 0.28 ml (1.64
mmol) of N,N-diisopropylethylamine was added thereto at 0 C, and to the
resulting mixture 0.46 g (1.36 mmol) of the compound of formula (III) obtained
above dissolved in 10 ml of acetonitrile was added. The mixture was stirred at
the same temperature for 1.5 hours, and treated with 50 ml of ethyl acetate and
100 ml of saturated sodium chloride solution. The organic layer was separated,
dried over anhydrous magnesium sulfate, filtered, concentrated under a reduce

pressure, and the resulting residue was subjected to column chromatography to

10
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20 carbonate, and the aqueous |ayer was extracted wth
50 m of ethyl acetate. The conbi ned organic |ayer

woasosdrird over anhydrous magnesi um sul fate, PCIikR20w5/001798

concentrated under a reduced pressure to obtain the
conmpound of formula (111), which was used in the
follow ng step without further purification. 0.67 ¢

6Btagbthenitle cexhpathd (0.48 18, 65%) a@S,pale yellow foam.
8R) - 2- di phenyl phosphoryl oxy- 6- ( 1-
hydr oxyet hyl ) - 1- met hyl car bapen- 2- em3 car boxyl at e of

f or nul'gr NiNIR cfm MiizseDeay &) B98I, Ob1, At DAL 1135 (d, 3H,

under_a nitrogen at m)hé)here

#Wdﬂz)sdpg%;ﬁm,eﬂﬁwl?a o 5. 2300 s NEe B0 TED, 3.40 (m,
A% .93 (HE 1IDERU (oD 424 et 4 38%.80 (AIOH), 5124-5.48 (m,

6H3,35)96ém,i3iﬁ1)16.5|ﬂ (m),fBH):et onitrile was added. The
m xture was stirred at 30 the sane tenperature for 1.5

hours, and treated wwth 50 mMl of ethyl acetate and
100 mM of saturated sodium chloride solution. The

Ridndh mpdaronca, (7 1360 83 SSnbem(E A @ edgytio acid or

§&HUme pressur ecaﬂf&zfa?@ﬂlmlzbld)&héﬁﬁwmﬁﬁ -3 -ylthio}-6-(1-

subj ected to col um_ chromat ogr
bpdoxyethyhl -pethrrerbapsnd-ere: cadmwlw actfb(fpnﬂub )]
conmpound (0. 48 65% as a pal e;&?\l | ow foam 'H NMR

(300 MHz, CDC13 5 (Wc@a) 1.36 (d,
3H, J=6.2 Hz), - A{m 1H, 2.74 (m
1H), 3.28 (m 13&1& NGB 2H), 3.73 (m 1H), 4.18

(m 1H), 4.25 (mS2H) ) 4. 58-4.89 (m 7H), & 24-5. 48
(m 6H, 5. 96 (m 3H§°26 56 (m 3H). (Sté 6)
Pr epa

C1r 2 aDBs PR .1 smaaly. of ally] LRSS ESER B8 S-2- Eli)-2-G-

BMylok FOGHHS- 1 I} b lidin-3 "-ylthio}-6-
car 80%/I at e}HS }Sg&%oz%}egheety h‘lelnf/l ﬁrlox?«r:%r ?%ylﬁyrro ! 1n y} 10}-

6L- bxdroriy@ﬂwlbylemﬂyhylcarbﬁmm%e@aa mg@mat@ rprspamd tm ﬁwp ®) was
a5kt S ChioRbeorRyhO AGEPR nrdlehHhskosbRAE ™50 me
(L6) S 1B Rf etBkas(8ipldnyphoflEhepall2dium [0] was added thereto at
l ! oqu: @E?iﬁ %bggﬁﬁ@azfgmgh%ﬁtl eﬂ%clhli(_ielwgls la&leod( Xr%%%v?s%nﬂwreto.
The solution was stirred at the same temperature for 1.5 hours to obtain the (E)-2-
(3-carboxylic acid-5-isoxazolo)ethenyl compound.
To obtain the (E)-2-(3-sodium carboxylate-5-isoxazolo)ethenyl compound,
0.042 g (0.26 mmol) of sodium 2-ethylhexanoate was added to the above reaction
solution, and stirred for 30 minutes. The mixture was washed with water, and
extracted with ethyl acetate. The aqueous layer was freeze-dried, and the residue
was purified by Diaion HP-20 column chromatography (3% aqueous
tetrahydrofuran solution) to obtain the title compound (41.7 mg, 52%) as a white
solid.

mp: 243-245 C
IR (KBr): 3390, 2968, 1748, 1614 cm™
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20

25

(1- hydroxyet hyl ) - 1- met hyl car bapen- 2- em 3- car boxyl ate
prepared in step (5) was dissolved in 2 m of

wdiedsiioramet hane under a nitrogen atnosphere. BCO/KR20BM01798

(0.0052 mmol ) of tetrakis(triphenyl phosphine)pall adi um

[0] was added thereto at 0 C, and 0.093 m (0.35

nmol ) of tributyltin hydride was added dropw se

t her et'sl NMRe (3@0 LMH(ZDIME}S) fi1.08ddat3H, h.§i‘=$aﬁHz) 1.15 (d, 3H,

(SR Dbl 19 2&2&*@5 Lo B0 ST, 1 S 32 o 10, 3.3

- @Rl aHY), 3.82( an)l %@'1&[9,406413(m2d)646662(m 3H).

car boxyl at e | soxazo et’hen oun

O D RS Satopods: Ao oo Wzt SRt T 9, 140.0,
15252098 ¢ n8RGL 119D 3 568 Y 563, sard s3td ryeg E@W g@.s, 36.4, 20.0,

m nut es.” The m’xt uré was’ washed W tH wat et
ékOracted with ethyl acetate. The aqueous Iayer was

s RS ST cuiatas ol Baors

Fetndimpd@d714.an sol ution) to obtain the title conpound

(41.7 ng, 52% as a white 30 solid. np: 243-245 C IR

(KBr): 3390, 2968, 1748, 1614 cm 1l 11 WD 2005/121144

PCT/ KR2005/ 001798 1H NWMR (300 VMHz, D20) 5 1.09 (d,

S J=7. 1 He), 1,15 (d, 3H J=6.3 Hz), 1.59 (m 1H),
A@td)ﬂqeﬁlahmflvmi@se 32 (m 1H), 3.39

(m 1H), 3.82 (m 1H), 3.99 (m 1H), 4.06-4.13 (m

2H), 6.46-6.62 (m 3H). 13C NMR (75 MHz, D20) S 176. 4,

168. 2, The6 718 vitt6 6 antibaddrial, atdoities of 1182 Hdiums. 37carboxy1ate

Gt U Ty, Resent fhyenioy e 1y s tpte, fxample were

ﬁ%ﬁkﬂ&&&@ﬁﬁfh%téﬂﬂaﬁ@hﬁallﬁ o087 3) clﬁﬁuﬂﬁy Mﬁgt}tﬁﬂ%ﬁobﬂ;((}ram-
e in

Test. a ba ter ti vi t
Bostiue Sempn ST ablonp)a e inlly e@% od el Gm-negative strains

X)éll iRl Ea]1yC HAEa hfbrdthie GitivaV 8idine®(Table 4
pr epa*rggd |1n th gcabove Exan'rp l e V\%;agﬁ%?; rreasurle "(Table 4) and

Faldy iselatrihegaeiabie rarapFapgative streinsn(Cabley5) using Gram-
‘?ﬁm cgc%l&&{aog % gﬁ? ae rg@%%& ahd aS@?h)\%lgé‘g%c‘izsz)Glram-negatlve

y |so at
bacteria such as Escherichia, Salmonella Krebszella and Enterobacter.

Imipenem (IPM), meropenem (MPM) and ertapenem (EPM) were used as
control groups.

Specifically, the test compound was serially double diluted and added to
each bacteria strain cultured in a diluted agar culture medium, and incubated at
37 C for 18 to 20 hours to determine the minimum inhibitory concentration
(MIC) at which the growth of each strain was inhibited. The results are shown
in Tables 1 to 5, and MICsy and MICy, represent the concentrations at which the
test strain’s growth was inhibited to the extents of 50% and 90%, respectively.
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(Table 3), clinically isolated anaerobic Gam positive
strains (Table 4) and clinically isolated anaerobic
wonemnegat i ve strains (Table 5) using Gam peeTKR2805/001798
bacteria such as Streptococcus and Staphyl ococcus,

G am negative 20 bacteria such as Escherichi a,

Sal nonel | a, Krebsiella and Enterobacter. |m penem

Teb®)l, neropenem (MPM and ertapenem (EPM were used

as control groups. Specifically, the test conpound
vwas.-serially dauble diluted and added to each

bacteria strain cuINzIm; ﬁgalhét s@arﬂjalr&ltsﬁgnﬁgar cul ture

for 18 t o020 hours
C I — 7 TITO UL J

el na 1 1thn
IIUUIWIW aha— levuu.l. \,U AL

to deternine the mni mum ijnhi Mimmuncmhﬂﬁmtyebhdaﬁtration
(MQC at which the grow hjof each strain was

i nhi bited. sﬁ‘?énresults arge shown in (Mlﬂlq,@/ml)to 5
Shich the rest straln s gr out FRGEES nni bt dAV o {hdMPM
eStrentosoasts BacaesB08d, réspect DP4Py. 12| WD0.004 0.007
20860ptbedcktd pfgth&R2A05/ 001798~ danbe 1 M Capggnst  0.007

B B T AP oo b ohaskor | 12.50

_I\ul‘l 9 A=A A=A A

@H@é@%&%ﬁ?u{)g@@ﬂ 004 [0. 0079088 1 ept ok oc8843 0.098
ﬁméylesocwﬁaﬂ)*em%fko 002 [0. 0070.185r ept of0c003$3 f a¢ciquras

Mok Bhyrbdocells Burelld 562. 50 $Taphyp@eeccus Aurgdar ST oog

2Q10 LWaYu

“Eﬁc?wﬂﬁhwgh@“ \ffﬁﬁff s an 0025503 ol 0oB088 oY 0.025
OEM@”C@QQQrD@ﬁl a coli 078 0.00928.098 p. 00395 0.025
Egsdterickiaicali@@Ci2z DC 0 0.025 0.19929. 025 | Esghesi chi @.025

C@kéheﬁgnﬁ C%U@U 195 U m- i:sg@ﬁgl SEIn{_:l, togpgguvl 0,025
nEFijﬁrlC/M&H #ﬁ@gq _aer ugi :)qaug %}g OIEL;E'i Q @éggojl 53)%025

Pseudomonas aeruginosa 9027 0.098 0.391 0.195
Pseudomonas aeruginosa 1592E 0.195 0.781 0.098
Pseudomonas aeruginosa 1771 0.391 0.781 0.391
Pseudomonas aeruginosa 1771M 0.391 0.195 0.098
Salmonella typhimurium 0.049 0.781 0.049
Klebsiella cxytoca 1082E 0.049 0.195 0.049
Klebsiella aerogenes 1522E 0.049 0.195 0.049
Enterobacter cloacae P99 0.098 0.098 0.049
Enterobacter cloacae 1321E 0.025 0.098 0.025
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Pseudononas aer ugi nosa 1592E 0.195 0. 781 0.098
Pseudononas aerugi nosa 1771 0.391 0.781 0. 391
weoezensdonmamas aer ugi nosa 1771M 0. 391 0. 195 0. 098CT/KR2005/001798
Sal nonel I a typhi nurium 0.049 0.781 0.049 Klebsiella
cxytoca 1082E 0.049 0.195 0.049 Klebsiella aerogenes

1522E 0.049 0.195 0.049 Enterobacter cloacae P99
Dable® 0. 098 0.049 Enterobacter cloacae 1321E 0. 025
0.098 0.025 13 WD 2005/121144 PCT/ KR2005/ 001798
Table 2 M C against clinically isolated aerohic

G am | IOMIG ag‘ﬁn§ﬁ d’lﬁil@aﬁjly fsomet @b@ﬁgﬁﬁfﬂo&nwe strdins
thhl&hQMnmngenS|t|ve.Exanple 0. 06- O ;;Kpg%@ng 12
Stap | ococcus aur|{dugibid®ivs 0. 015-0_06 (33)
@\}/ &fer2ig) 0. 17 0. 12 EPWIC Rong 5 0.MECH. 25  MICy
—E)'(——T_G—'U_O'S—O_ﬁ. ) Shapt cyCTU oagytas
| PN - 070876, cggﬁ—%g DU e oR18 "2 d g 012
OStRhy IRl diibeils (28 -85 S 050 000083 god <0 %hs
Str ept ocmcus pyodg &EPMD OE hzi() Dﬂgoé@ 008 ({)'.',1)2
PM <0 008 <0 008 ]<0Ehd8 F M%?-i)@é 0/0150@515 Q. 150.25
Exanpl e 0. 008-0. 015EQam0plg 0. An@-05t r ¢pt o6d@cus 0.25
Staphydadocaes doRus€)08- DM 15| 00.088003015 (d.6)5 VPM 0. 6815
0.03 0. @) EPM 0. 03- Mrd@ 0} 06).63-08 0.06 0.12
EPM 0.12-1 0.25 0.5
Example <0.008 <0.008 <0.008
Streptococcus pyogenes IPM <0.008 <0.008 <0.008
(15) MPM <0.008 <0.008 <0.008
EPM 0.008-0.015 0.15 0.15
Example | 0.008-0.015 0.008 0.015
Streptococcus agalactiae IPM 0.008-0.015 0.008 0.015
(15) MPM 0.03 0.03 0.03
EPM 0.03-0.06 0.06 0.06
Example | 0.008-0.25 0.008 0.12
Streptococcus pneumoniael  TPM 0.008-0.5 0.12 0.25
(22) MPM 0.008-0.5 0.5 0.5
EPM 0.008-1 0.5 1
Example 4-32 ] 32
Enterococcus faecalis IPM 0.5-4 1 4
30) MPM 2-16 4 16
EPM 4-64 16 32
Example 16-128 128 128
Enterococcus faecium IPM 2-128 128 128
29) MPM 16-128 128 128
EPM 32-128 128 128
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Exanpl e 0.008-0.25 0.008 0.12 Streptococcus pneunoni ae

| PM 0.008-0.5 0.12

0. 25

wakMs02088-1 0.5 1 Exanple 4-32 8 32

Ent erococcusfaecalis IPM0.5-4 1 4

(22) MPM 0.008-0.5 0.5 0.5
PCT/KR2005/001798
(30) MPM 2-16 4 16

EPM 4-64 16 32 Exanple 16-128 128 128 Enterococcus
faecium | PM 2-128 128 128 (29) MPM 16-128 128 128 EPM
JableB 128 128 14 WD 2005/ 121144 PCT/ KR2005/ 001798

Table 3 M C against clinically isolated aerobic

strains Qrganism MC (gg/nd)

-@:-am-n-ega.t_l.na
Anti bi BICCE AR cliglc

ﬁ%l@élﬁkd"dﬁ@\@ﬁnﬁ%@?@% &%Qns
I PMT).QI@&MQ’HZS 0.06 0.06 (?24) MPM 0. 0@&(@ ,:%}ng 008
0. 008 EPM 0. 008- 0.Anibioti®ss 0. 03  Ex 025
4 Ha@Ymphstrais) i nf lluenzae | PNVIIC Range 1 4 MI(Z’s{}) _MPMMICy,
003 0.0 Ese E;’ N Exdfinl P 8817006 T PoPa0 0P8 2 o
RS Al AR e A
4) TR b.508:0:03 0.008 0.008
EPM 0.008-0.12 0.015 0.03
Example 0.25-8 0.25 4
Haemophilus influenzae IPM 0.25-8 1 4
(24) MPM 0.06-1 0.25 1
EPM 0.12-1 0.12 0.5
Example 0.008-2 0.03 0.25
Escherichia coli IPM 0.06-1 0.12 0.5
(30) MPM 0.008-0.5 0.015 0.03
EPM 0.008-4 0.008 0.12
Example | 0.015-0.25 0.03 0.12
Citrobacter freundii PM 0.06-0.5 0.12 0.5
(14) MPM 0.015-0.06 0.015 0.03
EPM 0.008-0.5 0.008 0.25
Example | 0.015-0.25 0.03 0.12
Klebsiella pneumoniae IPM 0.06-1 0.12 0.5
30) MPM 0.015-0.06 0.03 0.06
EPM 0.008-1 0.03 0.5
Example | 0.015-0.25 0.03 0.03
Klebsiella oxytoca IPM 0.06-0.5 0.12 0.5
(15) MPM 0.015-0.06 0.03 0.03
EPM 0.008-0.25 0.008 0.008
Example 0.015-2 0.12 0.5
Enterobacter cloacae IPM 0.12-1 0.25 1
(29) MPM 0.015-0.5 0.03 0.25
EPM 0.015-2 0.12 2
Example | 0.015-0.12 0.06 0.25
Enterobacter aerogenes IPM 0.12-0.5 0.12 0.5
(14) MPM 0.015-0.06 0.03 0.06
EPM 0.008-0.5 0.06 0.5
Example 0.03-16 0.03 16
Serratia marcescens IPM 0.12-4 0.25 2
(14) MPM 0.03-8 0.03 8
EPM 0.015-16 0.06 16
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Exanpl e 0.015-0.25 0.03 0.12 Citrobacterfreundii

| PM

0.06-0.5 0.12 0.5 (14) MPM 0. 015-0.06 0.015 0.03 EPM

(30)

wO0.203820145 0. 008 0.25 Exanple 0.015-0.25 0. 03POT/KR2005/001798
Kl ebsi el | a pneunoniae 1PM 0.06-1 0.12 0.5

VPM

0.015-0.06 0.03 0.06 EPM 0.008-1 0.03 0.5 Exanpl e
0.015-0.25 0.03 0.03 Klebsiella oxytoca |PM0.06-0.5

0.12 0.5 (15) MPM 0.015-0.06 0.03 0.03 EPM 0. 008-0. 25
0.008 0.008 Exanmp]je 0.0I5-P 0. 12 0.5 _ Enterobacter
cl oacae &P, 12-1 Rg@&ﬁ ézg) MPM 0. O¥BC@ugnd) 03 0. 25
EPM ?%Olog-sé 1% 12 2 f , 0100602
Ent erobdcter der ogenes | PM OMI%-%%%. 12MC  (114) MiFm
0. 015-0. 06 0. 03 0. DGExdnipik 0} @WOBL590.66 0L 06 ®OD Expnpl ®O6
0. 0®rdtbusOnfIdnilH err @na narceasens [ PM Op 12-41 0. 25 2
(14) MPNh9) 03-8 0. D3 {IpPM U-F:3-d66 O 06§85 15 YO (.06
o LR T o o
Exanpl e 0. 015-.0. 060 HEe g OB3UG 1" 50,00 "'} £\9.06
0. 287 9teys wilgqns o oINS ol 0608586 ol as 1 2
(15) MPM 0.03-0.06 0.06 0.06
EPM 0.008-0.03 0.015 0.015
Example 0.03-0.12 0.03 0.06
Morganella morganii PM 0.5-2 1 2
(15) MPM 0.03-0.12 0.06 0.12
EPM 0.008-0.03 0.008 0.03
Example 0.008-8 0.06 8
Providentia sp. IPM 0.25-4 2 2
(13) MPM 0.015-2 0.06 2
EPM 0.008-16 0.03 16
Example 2-128 8 64
Acinetobacter baumannii IPM 0.25-32 1 8
(30) MPM 0.25-64 1 8
EPM 4-128 8 64
Example 0.06-128 4 64
Pseudomonas aeruginosa IPM 0.5-128 2 16
(60) MPM 0.06-128 2 16
EPM 1-128 32 128

16



EPM 0. 008-0. 015 0.008 0.015 Exanple 0.03-0.06 0.06
0.06 Proteus vulgaris IPMO0.25-2 1 2 (15) MPM
wO0.2084101@6 0.06 0.06 EPM 0.008-0.03 0.015 0. ORPBT/KR2005/001798

Exanpl e 0.03-0.12 0.03 0.06 Morganella norganii |PM
0.5-2 12 (15) MPM 0.03-0.12 0.06 0.12 EPM 0. 008-0. 03
0.008 0.03 Exanple 0.008-8 0.06 8 Providentia sp.
TEMeCt 25-4 2 2 (13) MPM 0.015-2 0.06 2 EPM 0.008-16
0.03 16 Exanple 2-128 8 64 Aci net obacter baumanni i

PMQ 25-32 1 8 (30) MPMQ 25-64 1 8 FPM4-128 8 64

Exanp|MIQ againsp Slilz\licaﬂy ifedatad anasrabicaBramipusiive $Mins
0.5-1 MPM 0. 06 128 2 16 32 128
16 m%%%ll P&Iﬁ#ﬁ@ﬁ&ow 001798 wi@zﬂﬁi
a?f”apﬁé dflshgf Zﬁl I fJohl ot i W%f %()SI | VE/IICQO
strain) |v|c Range MIEBopie cO0 08¢dnplle 0.0624 0] 12 4
PRaitagteptpbonsspps| spfEMI PM 0. 0662 0. 06 20.027) MPM 2
0.06-4 @06 4 EPM O0.06M O} 12046-4 0.06 4
EPM 0.06-4 0.12 4
Example 0.06-0.12 0.06 0.12
Clostridium perfringens IPM 0.06-0.12 0.06 0.12
(13) MPM <0.06 <0.06 <0.06
EPM 0.06-0.12 0.06 0.12
Example 2-4 4 4
Clostridium difficile IPM 4-16 8 8
(15) MPM 1-2 1 2
EPM 4-8 4 8

Table 5
MIC against clinically isolated anaerobic Gram-negative strains
Organism MIC (pg/ml
. Antibiotics (hg/ml)
(No. of strain) MIC Range MICsy MICy
Example 0.25-4 0.5 1
Bacteroides fragilis IPM 0.06-2 0.25 0.5
(34) MPM 0.12-4 0.12 0.25
EPM 0.12-4 0.25 1
. Example 0.5-8 1 4
Bacteroides
thetaiotaomicron IPM 0.12-16 0.5 4
(15) MPM 0.25-2 0.25 0.5
EPM 0.25-8 2
Example 1-2 1
Bacteroides spp. IPM 0.25-2 0.5
(11) MPM 0.12-0.5 0.5 0.5
EPM 0.5-2 1 2

As can be seen in Table 1, the sodium 3-carboxylate compound prepared
in Example showed excellent antibacterial activity against Gram-positive and
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Exanpl e 0.06-0.12 0.06 0.12 d ostridium perfringens
| PM 0.06-0.12 0.06 0.12 (13) MPM <0.06 <0.06 <0.06

waRrRNMs5020840. 12 0.06 0.12 Exanple 2-4 4 4 C oSPCTANR2005/001798

dicile IPM4-16 8 8 (15 MPM1-2 1 2 EPM 4-8 4_8 5
Table 5 M C against clinically isolated anaerobic
Gram negative strains OganismMC (g/m)
Mremmnegative sicaios, life meropendgmM C Range M C50 M C90

I = 4. On : ides fragilis, | PM 0. 06-2
0. 25" 0 PSR B 2 55 e € Sediiresiaorifeg Gngound of
Baempteoiethibifed aexdedleit E‘nﬂbéctdriztlh&étﬁ}iﬁééi@@égf&@ 8111'2 Ef{kéing except

2-16 0.5.4 . (15 MO.25-2 0.25,0.5 .
g“n rarsicys Jasciy gl‘ég/gt g{p%iad‘gétegp%gams,bﬂtoeﬁgcqccg_s greumoniae
{tkh) thdRightoll 2ofpbufidd Gt BlsERMbRred-idhibitéry AStGASs Q%inst aerobic

een in Table 1, the sodi um 3-carboxyl at’'e conpoun
Eﬁr@aa}egaﬁv‘? Airains wirch weseahielert tpdheseanftiPD4end MEM as shown

A i : OSH b a /1121144
B B, 90 5 AL e AT B o
Aigcophin &rrantfpesities and 6ram-nEghtiee rahoas shvawn trhBatslesld umd 5.

3- car kx| M GAPBINT r%he present invention has a far more desirable

combination of antibacterial activities against clinically isolated Gram-positive

and Gram-negative strains than any of the existing carbapenem antibiotics.

Test Example 2: Stability to DHP-I

To investigate the stability of sodium 3-carboxylate compound of
formula (I) prepared in Example to DHP-I secreted in the kidney, the following
experiment was performed.

DHP-I used in the experiment was isolated from the kidney cortex of a
porcine. The enzyme quantity at which the concentration of imipenem was
reduced by one half by hydrolysis at 30 C for 30 minutes was defined as one
unit. 50 pg/ml of a test drug and a unit of DHP-I were added to 1 ml of MOPS
buffer (pH 7.0), the mixture was maintained at 30 ‘C and OD values at 299 nm
were measured after 0.5, 1, 2, 4 hours.

The half-life of meropenem in the presence of DHP-I was defined as
1.00, and the relative stability of each drug was measured using imipenem
(IPM) and meropenem (MPM) as controls. The results are shown in Table 6.

Table 6

Drug Example IPM MPM

DHP-I stability 4.57 0.18 1.00
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Exanpl e exhi bited excellent antibacterial activities

agai nst all strains except Enterococcus faecium and
woORoosag1ia4 bet t er agai nst Strept ococcus pneunonPa&/KR2005/001798

than the control conpounds. It also showed inhibitory

activities against aerobic G amnegative strains

whi ch were equivalent to those of |IPMand MPM as shown

i n Tabh® can begeemeni Hatdat 6,vthec sogionn @ -edrberylatelcpmpound of

BohL b I f nagrohic... m positive an
‘ glgll#r‘l?#ega \%%/H;alg ?%ﬂ%ﬂggldiﬂgﬁﬂ‘ ﬁq?\bﬂll%?l@pﬁmgﬁﬂe@e 308 an about
F1hufnld tigher stginlitydtiah mbepehesentTHuY ¢y é6mpbasd of Bample is
m)rFl desi.r.abl e io corgﬁi nat i op of anti bacteri al
mefimetediodyailable thanithe caRirgls; sol at ed G am posi ti ve
and Gram negative strains than any of the existing
carbapenem anti biotics. Test Exanple 2: Stability to
DHP-1 15 To investigate the stability of sodium

FesR bpnpleS CPRATRAGRiRECs sl a8 (1) prepared 1n
anp P-1 secreted 1 n the kidney, the follow ng
experinment was perfornmed. DHP-1 used in the experinent
was i t hdney coptex pf a, 2 QL Ci ne.
The erdonpilnldeBRlionE BAPEK Jrk-CHBim 3 4aruRSafe Sompound
ofEpample was deteadimsdhstfpllons. hal f by hydrol ysis at 30
C for Lhut es s .defi ned as .aqne it. 50 g/m of
a teslﬁ&eggp%eé%l?y ofat qug%gég@d&d 1t401§ Yeelgy old, 5
MEPSroupl fandr Béapte Hopk, i} rghp) intai
30 %;al%g o5 Vafél}lés 9B ufle Xlt\?érfg ”@53?5‘3@ fate Hajntained
by feeding gemyentiops] irwel fodratiidentiosl condisions dor nrore ean 7 days.
PhERIPERInLs Reate k‘as‘f%fe}gcggk le?eurgﬁr rrford Phaf o4 g%ggsl thegfore tested.

relative stability was neasure

i m pefieah qfi thr) caampounsisope EeamplPidd aseropeheml was Bissolved in
. e in Tabl.e. 6 Table 6 3 uq,Ex le .

SRRt PPl oo et Poachage o1 2 ice" BEly Seight
0% a2d B4 4gAET bSBROOEIERD 10 WBgs Arkespédtivety.s eBlodd saaples were
6 hé%e S%dl u;ﬁas-car 0X Iaég (ﬁgn‘f)o%md of Exanpl e showed
Withdgasvn Trosn R anpmalsdt G2 20¥-0i Oy/% Hardsi 3 behehd aBd@4 hours
dfferah® Wjection.

500 pl of each blood sample was centrifuged at 12,000 rpm for 30
seconds, the supernatant was filtered through a 0.22 um filter, and analyzed by
HPLC/UYV, and the result was listed in Table 7.

Column: Symmetry (5 um, 23.9 x 150 mm, Waters, USA)
~ Mobile phase: 30 mM phosphate buffer (pH 3.0) : acetonitrile = 85:15
Volume: 30 ul
Flow rate: 0.5 ml/min
Detection: UV 260 nm (for Example) and 298 nm (for MPM)
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10

4.5-fold higher stability than meropenem Thus,
much nore bi oavail abl e t han

conpound of

woOReaoscianids ol s.

Exanple is

The phar macoki neti c behavi or of the sodium
10 of Exanple was determ ned

as follows. Mal e Sprague-Dawl ey rats (wei ghing 250 g,

3- car boxyl at

Tables weeks

(m5|gh|ng 10 kg,

adi

e compound

old, 5

rent | nr\al

rats/group) and Beagl e dogs
3 dogs/group) were maintai ned by

t he

5 Test Exanpl e 3: Pharmacoki net PCE/KR2815/001798

feedi Rg—€oR hard-food-atidentical conditions
for nore th 7 _days T e test anifmals were féeged
except watef fBxample than RMPMours beEmmpleest ed. MPM
Each of the| cep ) of and B8R m Wag5 me/k
dis3Alyigy 1N 1@,@@4%@ Wa%%?@lg%w)a n{(?a gﬁ%ﬁﬁ 1 3% £)
T 1] 0 atTa dosage of 201y kgbogy—wetrght—tp—+at5
and /. kg| bodyo weiaght | t 0386 r espectggrel y. Bl 00d695
.CL e withdrawn fromthe aninmals at 0.25, 0.5
0.75L4, 2,13, , <12| a 4 ur after the
| (meatin/kp) RO léé})igi'sof e;%'zﬁlgggd sanpl € was -
centrifuged at 12,000 rpmfor 30 seconds, the

supernatant was filtered through a 0.22 p.mfilter,

-?2& 2')@ )téﬁdoé))éeeﬂ"%@éﬂ)\fe 'Pnﬂlet E‘&il{lﬁ’ls gl éar?gygylla‘[estcSHlﬁoﬂnd of

Byample Slaszwd @o%sém @qm a?séoldsbngm ﬂnhb‘slpfmed sorf fleout 4-fold

ﬁlgﬁeﬁb@agal n?tﬁﬁhpﬂﬁet e pen %5 vol H?F?lﬁ%gxaggplﬁg?vaﬂablhty

ebrgrvgBion dogs avers/Bio e}(b@llm 2005/ 121144
PCT/ KR2005/ 001798 Table 7 rat do Exanple MPM Exanpl e
MPM (20m k) 20m k) 5mk 5mik TI/2 mn 12.44.1 4.00.2

41 33 WAile el InvdRiodShad vieh 8&kribed with respect to the above
specific embodiments, it should be recognized that various modifications and
changes may be made and also fall within the scope of the invention as defined
by the claims that follow.
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( -mn/mM) CL 13.3 1.5 54.25.3 mM/mn/k - - As can be
seen in Table 7, the sodi um 3-carboxyl ate conpound of

wo 28bsanpil+ie showed about an about 3-fol d | onger PCT/KR2005/001798

half-1ife and an about 4-fold higher bioavailability

than nmeropenemin rats. Its half-life and

bi oavail ability observed for dogs were al so

B lis elaimedlis:l e t he i nvention has been described with
respect to the above 10 specific enbodinents, it

shoul d be recogni zed that various nodifications and
changds 1 bepaaethytaghadenom aliérivitivel Nof hdogs@Ae @ or a
the invention as deti the clains that follow

ned . by
BAtacsaiea oaccrnt ?ﬁhﬁ@@@foongs Wiat is clained

is: 1. The 1(3-nethyl carbapenem derivative of formula

(1) or "g y phar maceut i cail Wiagggpt abl e salt thereof. z
5 HO i OZWO C2H (j) 10 2. The
deri vati i H, wherein the salt is a sodium

salt. 39°A ess for the preparqtion of the
derivative of “claim 1, which comri ses the steps of:
(a) reacting the conmpounds of formula (11) and formul a
(I'11) in the 15 presence of a base to obtain the

pr ot eQt Ete darivates efitR@ANQ witkréth thesaida s6édith sand

(b) subjecting the conpound of fornmula (IX) to a
deprotection reaction. 2N

3. A process for the preparation of the derivative of claim 1, which

comprises the steps of:

(a) reacting the compounds of formula (II) and formula (II) in the
presence of a base to obtain the protected carbapenem compound of formula
(IX); and

(b) subjecting the compound of formula (IX) to a deprotection reaction.

2
2N
Wuw 17 Y-coH
B S e 5
~N-/ NH

COH @

°\\>"

T
O
s

H
|_}_)—0OPOOPh),
coAM ()

SN
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H3 cOH 54200 Nf s N4 ORH(j) HOHN
PO(OPh)2 O 25 CORAM HS N Alloc 30 HON H k1

WOCHAII14MA 8-0\ ~~ . O (I X) CO2AItyl 21 WOPCT/KR2005/001798

2005/ 121144 PCT/ KR2005/ 001798 wherein, O Allyl is
-CH2-CH=CH2 and Alloc is COCH CH=CH 4. The process
of claim3, wherein the base used in step (a) is
Siéiemm,ed 5 fromthe group gonsisting of

pT%@&ﬁﬁﬁ%“r‘ffe‘gﬁéag; JIﬁ[ﬁjtuli gl;dr%ef pi col i ne,

N N-di net hyl ani | i ne, pyridine and
rocess of claim 3,

4-di met am nopyri.dj ne. 5. The
wher ei%h hﬁ?"eﬂ"&ﬁgsyi’é i‘f‘b‘ﬁd?tjc‘i’]é@eﬂh }Ec@sﬁrﬁl&em inestep (@) #.selected

o RSB ¢ SPhlutg T o imEliShyhie, | Jefeliyiafiye, M-
figsoprapylethylaming @, plwidise, meoline M\Bdlm\ﬁhyhmdmd,l @yridine and
HeRrRERAL by RidiAL M1 €d out by

5. The process of claim 3, wherein step (a) is conducted in acetonitrile.

6. The process of claim 3, wherein step (a) is carried out at a
temperature ranging from -10 to 10 C for 1 to 3 hours.

7. The process of claim 3, wherein the deprotection is carried out by
reacting the compounds of formula (IX) with tributyltin hydride in the presence
of a catalyst selected from the group consisting  of
tetrakis(triphenylphosphine)palladium and
di(triphenylphosphine)dichloropalladium.

8. The process of claim 3, wherein the deprotection is carried out at a
temperature ranging from -10 to 10 C for 1 to 3 hours in a solvent selected
from the group consisting of dichloromethane, a mixture of carbon dichloride
dichloromethane and water, and tetrahydrofuran.

9. A process for preparing the sodium salt of claim 2, which comprises
reacting the compound of formula (I) with sodium 2-ethylhexanoate (SHE) or
sodium bicarbonate.

10. The process of claim 9, wherein the preparation of the sodium salt is
carried out at a temperature ranging from -10to 10 C for 10 to 60 minutes.

11. The thiol derivative of formula (III), which is used for the
preparation of the compound of claim 1.
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15 reacting the conpounds of formula (1 X) with
tributyltin hydride in the presence of a catalyst

weeb®abed4f rom t he group consi sting of PCT/KR2005/001798

tetraki s(tri phenyl phosphi ne) pal | adi um and

di (tri phenyl phosphi ne) dichl oropalladium 20 8. The
process of claim3, wherein the deprotection is
carried out at a tenperature ranging from-10 to 10 C
for 1 to 3 hours in _a solvent selected fromthe group
consi sting of dic U\orret h@ne, a m xture of carbon

di chl oride di and water, and

tetrah .~ 25 9. A process for preparing the

sodi um sal ﬁ?ﬁai m 2, which @ rises reacting the
conpound of fo@' la (1) with s um 2- et hyl hexanoat e
%HE) or sodi um bi carbonate. 10. The process of claim
YhCHHRr ei n the preparation of the spdiumsalt is 30
carried t te t ﬂtga -fhzomeh;, 10 to 10 C
for 10 to d§ Cq{tft g}? Hﬁ;ﬁAﬁl{%ﬁﬁ%l derivatlve of
formula (I11), whi ch is used for the preparation of
the c u laim1l.  22.\WD 44 .

T/ KD 05P O ot hE EEpnTRGRT of hRUNIST dohbyagive pf fyrmuta (I
oheaani], Ohidd tmhpﬁsestﬁb@t?tlaﬂw and Alloc is -co-cH2
cH=c 12. A &Fﬁis for the

frepa { oﬁ of _the thiol
der | v ibitetne i, pamppyng of ferg and typhenylphosphine
QarBeHERSaihierenbans t@t)btaﬁﬁihe%&hg&ﬁﬂwf fiffRweyNd of

formula (VIII1) and triphen hi ne
condefBhsukigching the @ﬁmp@uad$ @tf rformulac 6Vfb)oaumdj fofmula (VII) to a

Wiftgg‘fe%gﬁ {é.lr% %1& B%@ﬁi?é S’PE'H&Q%\%F& ;Qﬁggﬁﬁgo‘bﬁw @ﬁ compound

el osente(9f, a base and a solvent to obtain the

28%8@%@165%%%4%%%0@%? SRR Spi e dhiogeetate t

a substitution reaction in a solvent to obtain the compound of formula (IV); and

(d) subjecting the compound of formula (IV) to deacetylation in_a
solvent to obtain the compound of formula (IIT).

-N
‘ 0O
COAl
Senalll
HS N

“Alloc : {m)
-N
07
e COAl
AcS N
SAlloc av)
N
07N
o) G0y
MsOte- N
“Alloc - ™)
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a substitution reaction in a solvent to ob_tain t he
conpound of formula (1V); and (d) subjecting the

woanpaand4of fornula (1V) to deacetyl ation in, PAT/KR2005/001798

solvent to obtain the conpound of formula (I111). 20
a-N CO2A0yl1 HS N Ailoc N 25 AcS ~ Coe Jlyl ~N'Alloc
U N CO2AIlyl 30 MsOn. CNr'o M 23 WD 2005/121144

PCT/ KR2005/ QQ1 MsO~-~ "~ Alloc N5 BrPhIP -~
COZAIIWWNYI Br ~* (VIIll) 10 wherein, O
Allyl is - -&gls@l—Qg,qgllocisCOCI-QCI-hCI-Q,l\/Bis
nmet hanesul fonyl, 0 and Ac is OH3 ~- . 15 13. The

process of claim 12, wherein the condensation reaction
is carried o N\'n acetonitrile or dichloronethane at

a t enperEE e gAt om 40
(VID

-N
H—CO,All

wherein, o
. . Lo-cHcH=cH .
Allyl is —CH,-CH=CH,, Alloc is 2772 Ms is methanesulfonyl,
0

)
andAcis O é_.

13. The process of claim 12, wherein the condensation reaction is
carried out in acetonitrile or dichloromethane at a temperature ranging from 40

to 80 C for 2 to 5 hours.

14. The process of claim 12, wherein the base used in step (b) is sodium
bistrimethylsilylamine or lithium bistrimethylsilylamine.

15. The process of claim 12, wherein the solvent used in step (b) is
tetrahydrofuran.

16. The process of claim 12, wherein the Wittig reaction is carried out at
a temperature ranging from -78 C for 2 to 5 hours.

17. The process of claim 12, wherein the solvent used in step (c) is
acetonitrile, acetone, dimethylformamide, or a mixture thereof,

18. The process of claim 12, wherein the substitution reaction is carried
out by refluxing for 4 to 7 hours.
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to 80 Cfor 2 to 5 hours. 14. The process of claim12,
wherein the base used in step (b) is sodium 20

woietsriznat hyl si |yl am ne or |ithium PCT/KR2005/001798

bi strimethylsilylamne. 15. The process of claim12,

wherein the solvent used in step (b) is

tetrahydrofuran. 25 16. The process of claim 12,

wher eilf. The précdss @frcbant i Dnwheretmthel @dveaittusad in @tef (d) is allyl

%lﬁgg rature ranging from-78 Cfor 2 to 5 hours. 17.
@rocess of claim 12, wherein the solvent used in

step (c) is acetonitrile, acetone, dinethylfornmam de,

or a gixt re thereof Q 18, The process of claim12, =

wher el (e Drecess 1oft chiny d3c Whsreins theydeneetylasion psaction is

éeﬁ‘ﬁb@bﬁf‘ﬁsiﬁ?%oéﬁﬁﬂt}Yioﬁfé‘Hﬁ(ﬁdd@A WO 2005/ 121144

PCT/ KIR2005/001798 19. The process of claim 12,

wherein the solvent used in step (d) is allyl

al cohsl . r of; »Cl aj 2 erei.n the

deacetgl)lll gf}%oﬁir%ggt%?aﬁ? 12, ctgér: @%&Wﬂ%‘ﬂ%ﬂ%g’%ﬁﬁl Ot at a

tehipsratreosanging fram -Tife Qr ocesm tdnmdraiue 16} 20 tve60 minutes

deacetylation is carried out at a tenperature ranging

from-10 Cto roomtenperature for 20 to 60 m nutes 10

22. A2phar pacephh@@dceRdBROS| EdBPosifBR! | IoRdpridiRg 1(3he 1B~
met h Ic%bapenﬁm,detl vagl ve of the claim1l1or a

laﬁéﬂr‘/_ #&6 Soeh) Agrigiden phine cladm | arepbarmagsusisaliy ticoeptable
ANithBRGF 8§ halactiPhREb&AErial dRgredient.
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