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SOLICITUD EXAMEN DE PATENTABILIDAD

Yo, MARGARITA CASTELLANOS ABONDANO, mayor de edad, identificada y domiciliada como
aparece al pié6 de mi firma, obrando en mi calidad de apoderada de la sociedad solicitante,
atentamente me pemito solicitar a Ud. que se realice el examen de patentabilidad de la invencion
arriba citada, para lo cual anexo el comprobante de pago No. 03 - 61.578 de Agosto 29 de

2003, correspondiente a la tasa establecida para dicha solicitud.

En consecuencia, atentamente solicito a Ud. se anexe este memorial junto con el comprobante
de pago al expediente correspondiente a esta solicitud de Patente de Invencién, y se continte

con su tramitacion.
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DIVISION DE NUEVAS CREACIONES % 2

RADICACION EXPEDIENTE No. 00- 91283

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION FUE PUBLICADO
EN LA GACETA DE PROPIEDAD INDUSTRIAL No 526, DE FECHA 31 DE MARZO DE 2003, EL

TERMINO HABIL SENALADO POR LA LEY EXPIRA EL 01 DE JULIO DE 2003.

NOTA: Dentro del plazo de los seis (6) meses sigulentes a partir de la fecha de publicacion en la gaceta de
Propiedad Industrial, deberé solicitar y cancelar el examen de patantabllidad so pena de que la solicitud caiga
en abandono, de acuerdo con lo establecido en el Articulo 44 de la Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.

i __ NO X
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Conmutador: 334 12 21-2-3-4



J

b7t
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Bogota, D.C.,

Doctor Oficlo N°. . 3°9 A
Margarita Castellanos Abondano "
Apoderado

KYOTO PHARMACEUTICAL INDUSTRIES, LTD

REFERENCIA Radicacién 00 91283
Trémite 002
Evento 001
Actuacién 430
Folios 002

Como resultado del examen de patentabilidad de la solicitud de patente de invencién
N° 00 91283, realizado segtin el articulo 48 de la decision 486 de la comisién de la
Comunidad Andina, se notifica:

SOLICITUD DE SUMINISTRO DE INFORMACION

El art. 46 de la Decislén 486 establece que "La Oficina Nacional competente podré
requerir el Informe de expertos o de organismos clentificos o tecnolégicos que se
consideren idéneos para que emitan opinién sobre la patentabilidad de la invencién.
Asimismo, cuando lo estime conveniente, podré requerir informes de ofras oficinas de
propiedad industrial. De ser necesario, a efectos del examen de patentablilidad y a
requerimiento de la oficina nacional competente, el solicitante proporcionaré, en un
plazo que no excederé de 3 meses, uno o méas documentos relativos a una o més
solicitudes extranjeras referidas fotal o parcialmente a la misma invencién que se
examina: ...b) copia de los resultados de exémenes de novedad o de patentabilidad
efectuados respecio a esa solicitud extranjera...SI el solicitante no presentara los
documenios requeridos dentro del plazo sefialado en el presente articulo Ia oficina
nacional competente denegaré la patente”

Como consecuencia de la basqueda de anterioridades de materia relacionada con la
de la presente solicitud, se determiné que existen en el estado de la técnica los
siguientes documentos que eventualmente afectarian los requisitos de patentabilidad
de esta solicitud:

e ALLSOP, A.; BROOKS, G.; EDWARDS, P.D.; KAURA, A.C.; SOUTHGATE, R,
Inhibitors of bacterial signal peptidase: a series of 6-(substituted oxysthyl)
penems, J. Antibiot., 1996, Vol.49, No.9, p. 921-928.

Siendo que las publicaciones referenciadas hacen parte del resultado del examen de
busqueda realizado para la solicitud WO 0140228, equivalente a la solicitud
colombiana aqui estudiada, y no siendo viable la consecucion de dicho articulo por
este despacho, se requiere que el solicitante, en virtud de lo establecido en el art. 46
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de la Decision 486 de la Comisidn de la Comunidad Andina, proporcione la
publicacion completa, con lo que podré realizarse un andlisis absoluto de la

patentabilidad de la invencién correspondiente a la presente solicitud

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capfitulo 5 del titulo primero de la Circular Unica N° 10 de 2001

Jefe de la Division de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha

CONCEPTO TECNICO EXAMINADOR TECNICO
Numero 0226 Cadigo 202044
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1
METHOD FOR REMOVING THE
PIOTECI'INGG:OUP!OICAIIO!YL

The present invention reistss to 8 novel method for o
removing the protecting group for carboxyl group.

Pror Art

B-Lactam compounds having a carboxyl group have been
known to be useful as an antimierobinl agent having excel-
lent antimicrobial activity or a useful intermediate thereof.
For instance, there are disclosed varions f-lactam antimi-
mhlﬂlmehupeumlminﬂuobhh[d Japancac Patent

Second Publication (Kokoku) No. 396/1991, Japancse
mm&mmmlwﬂﬂlmmﬂm
Patent First Pohlication (Kokaf) No. 58987/1985], carbap-
enem sntimicrobisls [cf. Japanese Patent First Publication
(Koksi) No. 202886/1985, Japanese Patent First Publication
(Kokal) No. 5061/1986, Japencse Patent First Publication
(Koksi) Na. 233077/198S, Iapanese Patent First Publication
(Koksl) No. 69586/1980, EP-A-474243], oxapenem aatimi-
crobisls [cf. Japsnese Patent First Poblication (Kolmi) No.
103358/1923], cephem mtimicrobials {cf. Jupanese Patent
Pirs: Publication (Kokal) No. 277389/1987],
mntimicrobials (cf. U.8. Pat. No, 4,174,316), and the Hke.

In the processes for preparing these conventional B-lac-
tam matimicrobials, there are used intermediates having a
protected carboxyl group, and such protecting groups for
carboxy] group are a substituted or nnsnbatituted gllyl group
such as ally]l group, 3-methylallyl group, 3-phenylaliyl
group, snd the like.

On the other hand, there have been known various meth-
ods for removing the above mentioned subatituted or unsub-
ﬁnmdnﬂylmhrml)uuﬁngmm
l(u'lphenylphnlphlm) pelladivm (0) in the presence of g4
2-ethylhexsnoic -:Idpmndumnltmamlmeofeﬂayl
acetale/methylens chloride [cf, The Joumal of Osganic
Cheomistry, Vol. 47, pp 587-590 (1982)], or 2) treating with
paliadiom discetata snd triethyl phosphite in the presence of
2-cthylhexsnonic scid sodium salt in a mixture of ethyl 4,
acetate/methylens chlaride [of. Journal of Medicinal Chem-
istry, Val, 33, pp. 77-86 (19901, and the lke.

However, in case that above mentioned subatituted or
mnbuimd allyl group sre removed from compounds

baving an unstable structure such as f-lactam compounds, 45

the above mentioned conventional methods have various
defects, for example, the yield of the product is low because
the desired compound are decompased
or the removal of the protecting group is not completely
accomplished, or the efficiency of cxtalytio cycle is bad 0
that a large amount of catalyst is required.

BRIEF DESCRIPTION OF THE INVENTION

An object of the present invention is to provide a novel
wmethod for removing the protecting groups for carboxyl
group. More perticularly, the present invention provides a
novel method for removing effectively a substituted or
unsobstitated allyl group from a compound having a sub-
stituted oc unsobatimted allyl group-protecting carboxyl

group without decomposition of the desired product, svem
Mhthmchmpumdhummmme.uehu
p-lactam compoumd.

DETAILED DESCRIPTION OF THE
INVENTION

According to the present invention, the removal of the
protecting group from a B-lactam compound having & sub-

m)plﬂlﬂumwhmm
Beaides, ingtead of nsing the above mentioned
cunphx(m.hhpudbleloulelplnldlm

acetoacetate), sromatic amines (e.g. N-lower alkylsniline,
aniline), alkanoic aclds having 2-9 carbon atams (e.g. acetic
4 acid, proplonic acid, 2-ethylhexanonic acid) and alkali messl
salts thereof, and di-lower alkylamines (e.g. dimethylamine,

Besldes, mid allyl-
scavengess may be used not anly for removing onsubstitnted
%wphﬂwhrmmw:nﬁm-

The reaction of the prosent invention can more prefersbly
bo carried out by uzing as an aquecus oaganic solvent a
mixtere of ethanol and water, 8 mixture of tetrahydroform
and water, or a mixture of dioxane z2nd waier, and a8 a
(0) or a palladum complex (0) obtained by reacting a
paliadium dincetate and triethyl phosphite in the reaction
systam, and as an allyl-scavenger dimedone.

The reaction of the present invention can prefershly be
cmrrisd out under cooling, at room or with
heating, for example, ot 2 temperatre from —30° C. to 100*
C., mare preferably at 2 temperatnre from 20° C. wo 40° C.

The reaction of the present invention is prefersbly cartied
out in the presences of an inorganic or-orgamic base, sod the
base includes, fix examiple, alkall metal compounds {e.§.
alkali motal hydrogon carbonates, aliali metal carbonates,
alkali metal hydroxides, alkell metsl hydrides, etc.), crganic
mnines, and the like. These bases are usnally used fu
mmount of 0.1 to 10 equivalents, preferably 1 to 4 equiva-
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3

lﬂ“wﬁemns which is sufficient amount
for keeping the pH value of the reaction system at pH 5-9,
especially at pH 6-8, 80 that the f-lactam ring is not cloven.
hmmﬂmmhmﬂmtbmmmw
lllllllblllﬂllﬂlﬂyl of the fornmila:

d is
hyd:ognn aiom, a
lower alkyl morlrrlsrwp more particularly sily
lgrmp. 3-methylallyl group, 3-phenylaily] group, snd the
Tho P-lactam compound having a substituted or unsub-
mmdpl'ﬂyl-pumng carboxyl g“:: mum;r conven-

ticnal s ha struc-
m“ﬂ‘:m mmple-empmd- ving a partial

>y

whereln R is a substitited or unsubatituted ally] group, more
mpumdndtbfoﬂowhgfmhﬂ]

':j_—[ j__

wludnknlnblﬂmdumblﬂmndlnylmud:
of R’ and R'ilhdmndwlynommcmx“.m

—O—CHy—,

is a Jower alkyl group, and Y is sulfur atom, oxygen atom or
a single bond. More preferabic B-lactam compounds having
a mbstituted or unsubstituted allyl-protecting carboxyl
mmmpoﬂsuﬂhnformﬂa[m

& I(} Aslmna

‘Kz solicitud
wherein R is a substituted or “f‘::’dl“ﬁml!;l;
h;tmlnmulm wm
R® i3 hydrogen atom or a lower alkyl group.

mmmmmﬂmmu
an gotimicrobial agent, & prodrug thereof, or a symthetic
intermediate thereof,

In the formula [T}, the organic group for R! may be any
mebﬂmuﬂmhmm
tam antirpderoblals. Suitable examples of the organic groups
arc hydrogen atom, amino group, azide group, mercapto
group, a lower alkyl group, a lower alkoxy group, & lower
Mstﬂomnylmte-s-mmemm),
carhonyl group substituted by & heterocyclic grou
pyrrolidinyl, piperidyl, furyl, thienyl, hmdmhnyl pyrldyl,
etc.), & lower alkanoyl group substituted by a heterocyclic
group (e.g. pyrrolidinyl, piperidyl, furyl, thiouyl, imidazoli-
nyl, pyridyl, éc.). Moreover, these groups may have one or
more substituents, and the suitshle examples of the substity-
ent are aming group, hydroxy group, a lower alkyl group, &
lower alkoxy group, a lower alkanoyl group, a lower
alkanoylamino group, a lower alkoxy-lower alkanoyl group,
mercapio group, & lower alkyithio group, an amlkyl group,
an amikyloxycarbonyl group,
Wlhyhmkm).mdnmuhmylmm
tuted by a heteocyclic group (e.g. thienyl).

m

15

8 heterocyclic group (eg. &

4
The arganic groups for R* may be any conveational ones
which are uacd in the conventional f-izctam antimicrotriala
as well a3 R, and the suitabls examples of the orgmic
groups are a lower alkyl group, a cycloalkyl group, an aryl
group (e.g. phenyl, etc.), and a heterocyclic group having at
least one nitrogen atom, oxygen atom or sulfor stom as a

" heteroatom (e.g. pyrrolidinyl, piperidyl, furyl, thienyl, fmi-

dazalinyl, pyridyl, cic.), and the like. Besides, these gronps
may have one or more substituents, such as hydroxy group,
a lower alkyl group, an amino-lower alkyl group, a lower
alkoxy group, amino group, a lower alkylamino groop,

allanoyloxy group, an amalkyloxycarbonyl group, oxo
wnﬂmmnnhhmmaqmlm
an syl group (e.g. phenyl, etc.), a heterocyclic group

WMLMLMLWMLML

Tho organic gronps for R' or R* may opticnally be
protected by a protecting group, sod the protecting groop
may be any conventional protecting groups.

The protecting groups for hydroxy group represented by
R* are, for example, a lower alkoxycarbonyl group, a
halogeno-lower alkoxycarbonyl group, s substitted ar
unsubstituted phenyl-lower alkyl group (e.g. benxy] group
optionally being substituted by a nitro group or & lower
alkoxy group), a tri-lower alkylsilyl group, a tri(substinuted
or ungubstituted pheaylsilyl group, & substinited or unsub-

group or a lower alkoxy group), ad the like.

Throughout the preaeat disclosare and claims, the lower
alkyl group, the lower alkoxy group and the lower alksnol
=re ones having 1 to 6 carbon atoms, preferably 1 to 4 carbon
atoms, respectively. The lower alkanoyl group is onecs hav-
ing 2 to 7 carbon atoms, preferably 2 t0 5 carbon atoms, md
the cycloalky] group is anes having 3 to 8 carbon stoms,
prefershly 3 to 6 carbon atoms. The lower alkanate is onea
wherein the lower alkenoyl molety is slkanoyl groups hav-
ing 2 w 7 carbon stoms, prefershly 2 to 5 carbon aromm.

The prescnt invention is illustrated in more detadl by tha
following Bxamples and Reference Example, but should not
be constrund to be limited thereto.

Example 1

A mixture of sodium hydrogen carbonate (0.84 g) in water
(10 ml), dimedone (0.84 g) and tetrshydrofuran (80 ml) is
treated with ultrasonics, and thereto is added palladium
diacetate (0.11 g) and triethyl phosphite (0.58 g) under
nitrogen atmosphere, and the mixture is stired for tres
raimutes. To the mixiure is added (IR 58,68)-2-[(4R)-pyr-
rolidine-2-thion-4-ylthio]-6-{(1R)-1-hydraxyethyl}- 1-meth-
2-em-3-carboxylic acid allyl ester (3.53 g), end
the mixtnre is stirred st 35°-37° C. for 45 minutes. The
mixture is stired at 5° C. for 30 minntes, sad the precipi-
tated crystals are callected by filtration, washed with tet-
rahydroforan, and dried under reduced pressure to give
(1R,5S,68)-2-[(4R)-pyrrolidine-2-thion-4-ylthio}-6-[(1R)-
1-hydroxyetiryl}-1-methyl-carbapen-2-em-3-carboxylic
acid sodivm salt (3.28 g).
Yield: 50%

ar
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NMR (D;0) & 1.22 (3H, d, }=7 Hz), 1.31 (3H, d, J=6 Hz),
2.87-3.07 (1H, m), 3.20-3.60 (3H, m), 3.55-3.72 (1H, m),
4.05-435 (4H, m)

Example 2

(1R,58,68)-2-[(4R)-Pymulidine-2-thion-4-ylthio)-6-
[(1R)-1-hydroxyethyl}-1-methy!
lc acid slly} ester (400 mg) is dissclved in tetrahydrofurm
(16 ml), and thereto are added a sohition of potassiom
hydrogen carbonate (105 mg) in water (4 ml) and dimedone
{660 mg), and then further added thoreto tetrakis(tciph-
enylphosphine)palladium (0) (42 mg) under nitrogen atmo-
sphere, and the mixture is stirred at 25° C. in the dark for 30
minntes, After the reaction {s completed, the mixture is
cvaporated under reducad pressore 1o remove the solvent,
and 1o the residue is added water (15 mI), and the mixture
is washed with methylene chloride.

To the agqueons layer i3 addad active charcoal (40 mg), and
the mixture is filtered on celite (2 g). The residue is washed,
and the washing snd the agueous lsyer sre combined, and
washed twice with chloroform. The resulting aqueous solu-
tion is concentrated under reduced pressure to removs the
dissolved organic solvent, and subjected to lyophilization to
give  (IR,58,68)-2-{(4R)-pynolidine-2-thion-4-ylthio]-6-
[(1R)-1-hydroxyethyl]-1-methylcarbapen-2-em-3-carboxy-
lic acid potassinm salt (328 mg).

Yield: 82%

NMR (D,0) & 1.20 (3H, d), 1.29 (3H, &), 2.94 (1H, dd),
3.28-3.67 (4H, m), 4.06-4.27 (4H, m)

Example 3

To a solption of sodivm hydrogen carbonate (84 mg) in
waler (1 ml) is added dimedons (84 mg), and the mixture is
dissolved by treating with unltrasonics. Thereto is added
cthanol (8 ml), and further treated with ulirasonics for five
minutes. To the mixture are added palladinm digcetate (11
mg), triethyl phosphite (0.06 ml) and (1R,55,65)-2-{(4R)-
pyrrolidine-2-thion-4-yhthio]-6-[(1R)-1-hydroxyethyi}-1-

lcarbapen-2-em-3-carboxylic acid allyl ester (383 mg)
under nitrogen and the mixture is stired ot
35°-38° C. for one hour, and stirred at 20° C. for 10 minutes,
and then stitrod at 5° C. for 20 minntes. The precipitated
crystals are collected by filtration to give (1R,5S,68)-2-
[(4R)-pyrrolidine-2-thion-4-yithio}-6-[(1R)-1-kydroxy-
ethyl]-1-methylcarbapen-2-em-3-carboxylic acid sodium
salt (157 mg). The mother liquor is concentrated under
reduced pressure to remove the ethanol, and thereto is added
water (20 mi). The mixhme is washed five times with
chloroform (20 mi), and the aqueous Isyer is subjected to
lyophilization to give the above sodium salt (168 mg).

6
The NMR data of this product are the same a3 those of the
product obisined in Example 1.

Example 4
Dimedone (169 mg) is dissolved in a solution of sodium
hydrogen carbonste (169 mg) in water (2 mI) by ultrasonic
treatment, and thereto are added dioxene (16 ml), palladium
discetaie (23 mg) and triethyl phosphite (0.12 ml) snder
dmmmdfmﬁclddndﬂnm(lms&)-
4R)-pymrolidine-2-thion-4-ylthio)-6-[(1R)-1-t-butyldim-
ethylsilyloxyethyl]-1-methylcarbapen-2-em-3-carboxylic
acid allyl ester (1.03 g). The mixture is stirved st 30° C. for
30 minutes, and thereto is added diethyl ether (32 ml), and
the mixture is stirred at 25° C. for 15 mimites, and further
stired at 5° C. for 30 minutes. The precipitated cryatals are
collected by filtrstion, washed with diethyl ether, and dried
under reduced pressure at 25° C. for 17 hours to give
(1R,58,68)-2-{(4R)-pyrrolidins-2-thion-4-ylthio]-6-[(1R)-
1-t-butyldimethylsilyloxyethyl]-1-msthylcarbapen-2-em-3-
carboxylic acid sodiom sailt (885 mg).

M.p. 133°-136° C. (decomposad)

Examples 5-8
The compounds Hsted in Tabie 1 are treated in the same
manner as in Examples 1-4 to remove a substitated or
unsubstituted allyl group (—CH,CHe=CHR") 10 give the
corresponding de-allylaiad compounds.

TABLE 1
T
CHyCH
]
v ()
N
H
=CHR?
ExNo. R R*
5 Hydrogen stom Mothyl gronp
; I-lwilnzilﬂ!lm w::
] +Bulylimathylsilyl group Phexryl growp

Examples 9-19

The compoands listed in Thble 2 are treated in the same
manner 23 in Examples 1-4 to remove an allyl group to give
the corresponding de-allylated componnds.

142
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7
TABLE 2
x
Rm
‘2_?-‘.
I N
COOCH; —~CH=CH,
Ex
No. R} x Y B
9 CHLCHKOH- —CH(CHy)— Single bond
CHyNH,
10 CHHOD— —CH(CH,)—  Singlo bond j—m
11 CHCHON— ~CHICH)— Singla boud
GO
N
11 CH,CHION— -O4,— 5 CLOLNE,
:3 CH,CH(OH)— —g— ; CHyCH,OH
15 CH,CHOH— -G~ 8 CR O,
16 n— —S—CH,— Sighebod —CHO000H,
CHCONH~~
‘ -
17 ~$—CH,— Singobond —CH,
NH

18 HOOCCH(NH,)~ —8—CH,— bood —

- = CH—  Sags C8,000CH,
19 CHyCH,— —an— 3 = CH,CH,NHCOCH,

Reference Example 1 o« —30" C The mixwure is stirred at ~30° C. for five mimntes,
snd thereto {s added trimethylchlorosilane (230 mg) & —60°

(1) To a mixmwe of (38,45)-3-[(1R)-1-t-butyldimethylsi-
lyloxyethyll-4-[(1R)-1-carboxyetiryl ]-z-mdmme (10 [ 4]
L e T S

learbodimide

purified by gel
:;;lnmn dn:;msnphls]'_‘_m xvfl (SSAS)-S-[(IR)-l-t-m
ethyl]-2-azetidinone (11.7 g). o

miblnﬁmn'eoftlnlbove (320 mg),

bromoacetic acid ullyl ester (169 mg) and tetrahydrofuran (1 5

ml)illddnddmpwhellMlohm‘noflndlnmbuﬂnm-
ethylsilyl)amide (0.94 ml) in tetrahydrofisran at -65° C. to
—60" C., and the mixture is warmed to —30° C. The reaction
solution is poured into water, and extracted with diethyl

other. The extract is washed, dried, and concenirated under g

reduced pressure. The residue is by asilica gel
colomn chromstography to give (3S848)-3-[(IR)-1-t-bu-

tyldimethylsilyloxyethyl]-4-[(IR  )-1-t-butykhiocarbomyl-
cthyl]- 1-(allyloxycarhonyimathyl)-2-qzetidinone (538 mg).

(3) To & mixture of the above product (1 g) and tetraby- €

drofuren (6 mi) is added a 1M solution of sodivm bis(trl-
methylsilyl)amide (4.24 ml) in tetrabydrofuren st ~40° C. 1o

imercaptane
(322 g) t —5° C. The mixtum iy sirred at 4

C. The mixture is stimed for flve minutes, and thereto 1a
added diphenylphosphoryl chloride (598 mg). The mixmure
in stizred at 0* C. for one hour, and the reaction solution is
poured into a phosphate buffer (pH 7.0), and extracted with
cthy] acetaie. The extract is washed, dried, md concentrated
under reduced pressure. The resulting residus is purified by
revaned phase robber columm (RP-8, manufactored by B
Merck) (solvent; acetonitrilerwater=3:1) to give (IR, 5R,65)-
6-[(1R)-1-t-butyldimethylsilyloxyethyl]-1-methyl-2-diphe-
iphosphoryloxycarbapen-2-em-3-carboxylic

oy acid allyl
ester (1.1 ) us ofl.

{4) To a mixtnre of the above prodnct (100 mg) and
acetonitrile (0.5 ml) are added (4R)-4-mercaptopymrolidine-
2-thion (22 mg) and diisopropylethylamine (21 mg) at 0° C.
The mixture js stirred st 0° C. for one hour, and poured ixto
a phosphate buffer (pH 7.0), and extracted with ethyl acetate.
The extract is washed, dried, and concentrated under
reduced pressure, and the residpe is purified by silics gel
colunm chyomatography (solvent; n-hexsne:chlorofonn-
sethyl acetate=5:5:4) 10 give (IR,5S,65)-2-{(4R)-pyrroli-
dine-2-thion-4-yithio]-6-{(1R)-1-+-butyldimethrylsilyloxy-
ethyl]-1-methylcarbapen-2-em-3-carhoxylic acid allyl ester
(57 mg).

() To a mixture of the shove moduct (50 mg), tetrahy-
droforan (0.5 ml) and acetic acid (6.0 mg) is added a 1M
solntion of tetre-n-hutylemmonium fluoride in tetrabydro-
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furan (0.35 mi) under ice-cooling, and the mixture is stirred
al room iempersture for two hours. To the reaction solution
is added ethyl acetate, and the mixture is washed, dried, and
concenimted under reduced pressoure. The residue is purified
by silica gel column chromstography (solvent; chloro-
formzethanol=20:1) to give (IR,58,68 )-2-[(4R )-pymroli-
dine-2-thion-4-ylthio]-6-{(1R )-1-hydroxyethyl]-1-methyl-
carbapen-2-em-3-carhoxylic acid allyl ester (13 mg).
Mup. 139°-141° C.

Effects of the Invention

Acconding to the present invention, substitnted or unsub-
stituted allyl groups are effectively removed under moderae
conditions from a compound having substituted or unsnb-
stituted aily] group-protecting carboxyl group, even though
suid compound hag sn unstable stroctore snch as B-lactam
compound, so that the desired compound can be obtained
casily and in high yield without decomposition of the
desired compound. Accordingly, the method of the present
invention iy industrially useful as a method for removing a
substituted or unsubstinued allyl group from a carboxyl

group.
What is claimed Is:

15

1. A method for removing the the protecting group of the 25

carboxyl group from a compound of the formula II:

wherein R is the formula: —CH,—CH=CHR®, R°® is a 35

hydrogen atom, & lower alkyl group or a phenyl group, R*

Is a hydrogen atom or a protecting group

mmdl’i:ahydmﬂnmnrllowdkylmp
comprising:

reacting said compound II with an alky!

selected from the group consisting of dimedone, 1,3-

- acetylacetone, ethyiacetoscetate, an

N-lower alkyl aniline and aniline in the presence of a

palladium () compound and a compound aelected

from the group cousisting of a tri-lower alkyl phosphate

and a triphenyl phosphine in an agueous organic sol-
vent

2. The method according to claims 1, wherein R* is &
hydrogen atom, a lower alkoxycarbonyl group, a halogeno-

substituted by a memher selacted from the group consisting
of a nito group and a lower alkoxy group, a tri-lower
alkylsilyl group, a triphenyisilyl group, and a phenyl-lower
alkoxycarbonyl group or a phenyl-lower slkoxycarbomyl
group in which the phenyl group is substituted by & memher
sclectad from the group consisting of a nitro group and a
lower alkoxy groop.

for & hydroxy

10

3. The method according to claim 1, wherein R* s 2
hydrogen stom or a t-butyldimethylsilyl groop, and R* is a
hydrogen atom.

4. The method according to claim 1, wherein the palla-

dium i di-lower alkgnate
compoumd is a palladium (II) ora

5. The method according to claim 4, wherein the reaction
is carried out in the presence of &n alkall metal hydrogen
carbonate, s alkcali mein) cerbonate, 2n alkali mets] hydrox-
ide, an alkal metal hydride or an organic amine,

6. The method to claim 1, wherein the palla-
tﬂummmpmdi:npﬂlndlm(m_d:-lownlhme.

8. The method according to claim 1, wherein the palla-
dium compound is a palladimn (II) di-lower alksnate and the

compound selected from the group consisting of a ri-lower
alkyl;lmphmndnu:lﬂmylﬂm;thnaﬁ-lowullkyl

9. Tho mathad

|
i
|

15. The method to claim 1, wherein the palla-
diom is palladizm (IT) diacetate, the compound
sclected from the group consisting of a mi-lower alkyl

mﬂlﬂmmuwlmﬂ!
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2020/
Bogota, D.C.,

Doctora . rs N ? ~ 9 3
Margarita Castellanos Abondano Oficio N° .
Apoderado

KYOTO PHARMACEUTICAL INDUSTRIES, LTD.

REFERENCIA Radicaclén 00 91283
Trémite 002
Evento oo
Actuacién 430
Folios 006

Como resultado del examen de patentabilidad de la solicitud de patente de invenciéon
N° 00 91283, realizado segun el articulo 45 de la decision 486 de la comisién de la
Comunidad Andina, se notifica:

1. DOCUMENTOS ESTUDIADOS:

¢ El resumen y el capitulo descriptivo de la solicitud que se encuentra en los
folios 5 y 6 a 28 respectivamente.

¢ Los ejemplos que ilustran la solicitud y que se encuentran en los folios 28 a 46.

o Las cldu a 7 relacionadas en el itulo reivindi rio de | lick
que se encuentran en los folios 47 a 50.

o El primer examen de forma realizado a la solicitud que se encuentra en el folio
57.

o La respuesta al primer examen de forma realizado a la solicitud, allegada
mediante memorial de fecha 28/02/2001 en los folios 58 a 127 y que contiene
la copia de la solicitud original mediante la cual se reivindica prioridad.

e La copia de la solicitud original mediante la cual se reivindica prioridad de
Japén No. 345535/1999 del 03/12/19989 en los folios 67 a 119 junto con su
traduccién comespondiente en los folios 120 a 127.

e La solicitud de examen de patentabilidad que se encuentra en los folios 134 y
135.

2. OBJETO DE LA INVENCION:

La invencién hace referencia a: "Compuesto de carbapenem, uso del mismo y
compuestos intermedios para el mismo”



e Relvindicacl nes 1a5:

Se reivindica un compuesto de carbapenem de férmula (1):

OR,

CHq

HiC

NRz

Tal es el caso de:

Fenil éster del acido (1R,556S)-6-[(1R)-1{L-alaniloxi)eti-2-[(4R)-pirrolidin-2-tion-4-
itio]-1-metlicarbapen-2em-3-carboxflico

5-indanil éster del &cido (1r,55,65)-6-[(1R)-1-(L-alaniloxi)etil}-2-[(4R)-pirrolidin-2-tion-
4-iltio}-1-metilcarbapen-2-em-3-carboxilico

3,4-metilendioxifenil éster del acido (1R,5S,6S)-6-[(1R)-1-{L-alaniloxi)etil}-2-[(4R)-
pirrolidin-2-tion-4-iltio]-1-metilcarbapen-2-em-3-carboxllico

Fenil éster de acido (1R,55,6S8)-8-(1R)-1-(L-valiloxi)etil}-2-[(4R)-pirrolidin-2-tion-4-
iltio}-1-metilcarbapen-2-em-3-carboxllico

Entre otros...
Ademés se reivindica un agente antibacteriano que comprende el compuesto de
carbapenem de la cldusula 1, definido poria férmula (1) o una sal farmacéuticamente
aceptable del mismo como ingrediente activo y que se destina para uso oral.

¢ Relvindicaciones 6y 7:

Se relvindica un compuesto de carbapenem de férmula (l1):

OH

Tal es el caso de:

Fenll éster del 4cido (1R,5S,6S)-6-{(1R)-1-hidroxietil}-2-[(4R)-pirrolidin-2-tion-4-iltio]-1-
metilcarbapen-2-em-3-carboxilico

5-indanil éster del dcido (1R,5S,6S)-6-[(1R)-1-hidroxietil]-2-{(4R)-pirrolidin-2-tion-4-
iltio]-1-metilcarbapen-2-em-3-carboxllico

3,4-metilendioxifenil éster del cido (1R,58,65)-8-{(1R)-1-hidroxietil}-2-{(4R)-pirrolidin-
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2-tion-4-iltio}-1-metilcarbapen-2-em-3-carboxilico

Una vez catalogada la solicitud ésta se clasificd en la seccién A 61 K *'/4 I *'fgs de
la ClasHicaclién Internacional de Patentes.

3. DETERMINACION DEL ESTADO DE LA TECNICA:

Consultadas las fuentes de informacién con que cuenta este despacho, se encontrd
ol siguiente documento, anterior a la fecha de presentacién de la solicitud —
03/12/1999 —y que se relaciona directamente con la materia objeto de estudio:

Fecha de
Publicaclén

| “Method for removing the protecting
D1 U8558774 Jroup for carboxyl group” 24/12/1996

Ver copia de la anterloridad en los follos 139 a 144.

4. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD:

El articulo 14 de la decision 486 de la comision de la comunidad andina establece
que: "Los paises miembros oforgardn patentes para las invenciones, sean de
producto o de procedimiento, en todos los campos de la tecnologla, slempre que
sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién industrial

En cumplimiento del articulo 14 de la decisién 488 de la comisién de [a comunidad
andina, se procedid a evaluar los requisitos de novedad, nivel inventivo y aplicacion
industrial con el fin de establecer la patentabilidad de ia invencién reivindicada en la
solicitud en estudio.

4.1 Evaluacién del NIVEL INVENTIVO:

El articulo 18 de la decision 486 dispone "Se consideraré que una invencion tiene
nivel inventivo, sl para una persona del oficio normalmente versada en la

Materia técnica comrespondiente, esa invencién no hublese resultado obvia ni se
hubiese derivado de manera evidente del estado de la técnica™

La anterioridad D1 sefiala un método para remover un grupo alilo de un compuesto p-
lactdmico sustituido o insustituldo, en particular en 1a columna 3 lineas 33 a 46
muestra la estructura de un compuesto beta-lactdmico de férmula (1l1), de estructura
similar a aquella relvindicada por la férmula (1) en la cldusula independiente 1 de la
presente solicitud:
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% 1
-]
CHy y s
N/
NR,
L 7~
Férmula (IIt) de |
Antedc:iéad)n: ° Férmula (1) relvindicada

Asl las cosas, al realizar la comparacién estructural punto a punto de cada uno de los
radicales y sustituyentes que comprenden las férmulas en mencién se encuentran las
siguientes analoglas estructurales:

R, en ia solicltud
0 @ CH, Hol:golt:’ga la posicion 3 en la
tu
c"ls—'&-l—_ b_@{ 80
/—N / N S .
R, en la solicitud Homologa a R, en |Ia

solicitud

R, de la anterioridad D1 toma las siguientes connotaciones: es hidrégeno o un grupo
protector del radical hidroxilo como: alcoxicarbonilo, alcoxicarbonilo halogenado, fenil
sustituido por un grupo alquilo o insustituido, un grupo trialquilsililo entre otros. En el
caso de la solicitud R, puede ser un grupo acilo de un a-aminoécido como: alaniloxi,
valiloxi, leuciloxi, isoleuciloxi, gliciloxi, lislloxi, proliloxi, fenilalaniloxi y glicilgliciloxi en
configuracién L.

Rs de la anterioridad D1 toma las siguientes connotaciones: hidrégeno o alquilo. En el
caso de la solicitud Rz puede ser hidrégeno o alquilo inferior.

R es un grupo alilo sustituldo o no sustituido. En el caso de la solicitud R; es un fenilo
opcionalmente sustituldo.

Y la posicién de enlace al anlllo de pirrol por el azlfre puede ser 2 6 3 con
respecto al heteroatomo (N). En el caso de la solicitud (férmula 1) la posicién de
enlace al az(ifre es 3 con respecto al heteroatomo del pirrol.

En consecuencia, para un técnico de nivel medio, versado en la materia técnica
resulta derivable del arte la inclusién de radicales como los que se presentan en la
anterioridad D1. Lo anterior se ratifica a(in mas cuando al comparar la estructura (1)
de la anterioridad con la férmula (lI) reclamada se encuentra que existe mayor
similitud debido a que se tiene un grupo hidroxilo para la sustitucion etilica en el anillo
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del 4acido 1-carbapen-2-em-3-carboxilico y R4 segin la anterioridad puede ser
hidrégeno para formar el correspondiente hidroxilo.

—N/
e

En el caso de Rz puede ser hidrégeno o alquilo inferior como en la anterioridad D1.

R; que es fenilo opcionalmente sustituldo en la solicitud puede ser, en el casode la
anterioridad, alilo (R en D1).

Y la posicién de enlace al anllio de pirrol por el az{fre puede ser 2 6 3 con
respecto al heteroatomo (N). En el caso de la solicitud (formula II) la posicién de
enlace al aztire es 3 con respecto al heteroAtomo del pirrol.

De esta forma se encuentra la siguiente analogia estructural entre la fdrmula (ll)
reclamada en la clausula 6 y la de la anterioridad D1:

/

/

2Ry

: /

Es  hidnigeno o
Esallio [ | ciquilo Inferior

Férmula (Il) relvindicada

Formula (1) de Ia
anterioridad D1

En conclusion los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asi:

" Relvindicaciones Requisito que
afectadas afecta

US5587474 1a7 Nivs! Inventivo

Documento

En cumplimiento del articulo 45 de la Declsién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacién de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.



Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2,literal e), del
caplitulo 5 del titulo primero de la Circular Unica N° 10 de 2001

Alix Carmenza Cégpedes de Vergel
Jefe de la Divisiéryde Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha 2_3 FEB. 2006

| CONCEPTO TECNICO | EXAMINADOR TECNICO | F
| Namero 0231 Cédigo 202044 &S’

al
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RADICACION: 0-91283 EDICTO No. 9376

LA SECRETARIA GENERAL AD-HOC
HACE SABER:

Que esia Superintendlencia profirid Resolucién No. 14249 de 31-MAY-2008. Que el conienido de la parte resolutiva es como sigue: E!
Supearintendents de Industria y Comercio.

RESUELVE

ARTICULO PRIMERQ: Negsr el privilegio de patents de invencién para ia solicitud
comaspondiente 8 "COMPUESTO DE CARBAPENEM, USO DEL MISMO Y COMPUESTOS
INTERMEDIOS PARA EL MISMO".

ARTICULO SEGUNDO: Noéficar personaiments al contenido dela presente reschucidna la
doctora Margariia Castellanos Abondano, 0 a quien haga sus veces, en su calidad de
apoderada de Kyoto Phanmaceutical indusirias, Ltd., entregéndola copia de la misma,
advirtiéndole que contra ella procede o recuso de reposicidn interpuesto ante el
Superintendente de industria y Comercio, al momento de la notificacion o dentro de los 5§
dias héblles siguientes a olla.

NOTIFIQUESE Y CUMPLASE
Dada en Bogotd, D.C., a los 3 'm 2006

LA SUPERINTENDENTE DE INDUSTRIA Y (E).
: mE'rElEuiqu \\uﬂ.dc 3 _

Para notificar a los interesados, se flla e\ presente EDICTO en lugar vislble al piblico an la SUPERINTENDENCIA INDUSTRIA Y
COMERCIO. por el términc da (10) diaz di blles contados a pariir de las 8:30 a.m. de hoy.

Secretaria General Ad-Hoc 20-JUN-2006 ate edicio se desfija hoy 05-JUL-2008 a las cinco (5:00 p.m.)
Secretaria General Ad-Hoc
EDICTO No. 9378

http://10.20.1.1 1/Documentos/ApEdictos/edictos.php?fecha=20-6-2006&kini=0 . 16/06/2006



