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@ PRIORIDAD: JP 2004-359487 DE 13/12/2004
SOLICITANTE: TAKEDA PHARMACEUTICAL COMPANY LIMITED
APODERADO: EMILIO FERRERO
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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nUmero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
. sociedad LABORATORIO FRANCO-COLOMBIANO, LAFRANCOL S.A., deniro
del tramite de la referencia, en ejercicio de |o dispuesto por el articulo 42 inciso 2°
de la Decisién 486 de 2000, por medio del presente escrito, procedo a sustentar 1a
oposicidn presentada oportunaments ante ese Despacho, en Jos siguientes

términos:
1. COMPLEMENTO DE INFORMACION

Comedidamente me permito presentar los argumentos que demuestran que la
solicitud de |a referencia incumple los requisitos de patentabilidad establecidos por
los articulos 14 y 18, de la Decision 486 de 2000, y que por ello no merece recibir

el beneficio patentano, veamos:

Carrera 17 No. 88-23 OFf. 205 Tels.: +57 1 655 7795, —57 1 621 2631, Fax: +57 1 621 2542
info@reyes-abogados.com - www.reyes-abogados.com - Bogota, Colombia.



> En primer término, y como 1o reconcce cualquier persona medianamente
versada en la materia, cualquier principio activo que se pretenda comercializar
para su utilizacién en ¢linica debe pasar por una serie de etapas encaminadas a la
obtencién de un medicamento seguro y eficaz. Esta etapa que abarca el
congcimiento de las caracteristicas bésicas tanto biofarmaceuticas como
fisicoquimicas que van a influir en la eleccién y desarrollo de Ja forma farmacéutica
final del medicamento se conocen como estudios de preformulacidn. Dentro de las
consideraciones biofarmacéuticas a tener en cuenta dentro de este tipo de
ensayos se encuentra la biodisponibilidad del principio activo, y dentro de esta
piodisponibilidad, un factor critico es la capacidad de disolucion del principio activo

en el medio acuocso fisiologico que permita su posterior absorcién.

Teniendo en cuenta gue la sclicitud colombiana en trAmite reivindica una
formulacion de caracter sélido (tableta) cuya composicion reguia o soluciona una
variacién en el comportamiento de la diselucién de un ingrediente activo tal como
el (5)-N-[2-{1,8,7 8-tetrahidro-2H-indeno[5,4-b)furan-8-il)etil]-propionamida
(Ramelteon) a través de la incorporacién de excipientes como estereaio de
magnesio e hidroxipropilcelulosa, que tiene una viscosidad de aproximadamente 1
a 4 mPas, es relevante resaltar que, primero, las formulaciones tipo tableta son
formulas reconocidas v ampliamente descritas en el estado de la técnica, y
segundo, que si la manera de estabilizar dicha variabilidad en la disclucién del
principio activo en cuestion, ya se ha aplicado en el estado de la técnica en otros
principios activos, la composicion famacéutica de la solicitud colombiana en
cuestion, se reduce a la aplicacion de los respectivos ensayos de preformulacion
para este tipo de formulacién farmacéutica, asi comc a la ufilizacién de
informacién reconocida para guiar dichos ensayos, con lo cual la invencion

careceria de nivel inventive.

g La publicacion internacional WO 97/32871 publicada el 12 de Septiembre
de 1997 y titulada “TRICYCLIC COMPOUNDS, THEIR PRODUCTION AND USE

revela:
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The present invention relates to a novel compound

which is characterized in having a RI-CD-aminnﬂC,h

alkylene group {in which R' is of th2 same meanings as
defined hereinafter) at Y of the basic skeleton moiety

of the formula:
A
0 N K
(¥

(...}

Preferable examples of the compound {I) include,

N-[2-{1,6,7,8-tetrahydro-2H-~indenc(5,4-bjfuran-8-
yljethyl ]acetamide

N-[2-{1,6,7,8-tetrahydro-2H-indeno{5, 4-b]furan-8-
yliethyl)butyramide,

N-[2-?1,6,7,8-tetrahydro-ZH-indanc{5, ¢-b}furan-§-
yljethvlpropionamide,

(-

The compound (I) of the prasent invention has low
toxicity and can be administered safely through perora!
or paranteral routes (e,g., for local admipnistration,
rectal administration, intravenous administration,
etc.), eithar directly or as pharmaceutical
compesitions to be mixed with pharmaceutically
acceptable carriers by using per sze known methods, for
example, as tablets (including sugar-ccated tablets,
film-coated tablets), powders, granules, capsules
{including soft capsules), liquids, injections,
suppositories, sustained release preparations, plasters
and also as chewing gum, etc. The amount of the

{0

s
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Pharmaceutically acceptable carriers emplayable in
the production of the composition of the present
inventicn inciude various organic and inorganic carrier
substances which are known to be usable in
pharmaceutiecal compositions. For axample, thaey include
axcipients, lubricants, binders, disintegrants, etec. in
solid compositions; solvents, salubilizers, suspending

()
Lubricants include, for example, magnesium
stearate, calcium stearate, talec, colloidal silica,
ete.

Binders include, for example, crystalline
cellulose, white sugar, D-mannitol, dextrin,
nydroxypropyl cellulose, hydrexypropylmethyl cellulose,
pelyvinyl pyrrolidone, starch, sucrose, gelatin, methyl
cellulcse, sodium carboxymethyl cellulese, etc.

(...)

34, A pharmaceutical composition which comprises a
compound as claimed in claim 1.

Como se puede apreciar, en esta anterioridad y de manera general, se incluyen
formulaciones farmacéuticas para administracion oral tipo tableta que contiehen
entre otres, el mismo principic activo {Ramelteon) y excipientes como los

mencichados por la solicitud colombiana (estearato de magnesic e

hidroxipropilcelulosa).

< Per su parte la patente Japonesa JP 11322584 publicada el 24 de Noviembre
de 1999 vy titulada “BEZAF!BRATE SUSTAINED RELEASE PHARMAGCEUTICAL

PREPARATION® revela:



[54) BEZAFIBAATE SUSTAINED RELEASE
FHARMACEUTICAL PREPARATION

(67} Abstract:

PHAOELEM "0 BE SOLYED: To cbtain tha subject
compact ani readiy administratia pharmaceutical
preparationc apable of achisving propet substained re-
lease and stabl providing sufficient indial efiacts and
sbatainet afl acte and having pnitormand stibla quality
by meluding bezefibrate and a specific hydmxypropyl
celluless{HP ) therein.

SOLUTION: This pharmacautical praparation contamns

(&} bezatibrate and (H) an HPC having about 1 to
apout 5 cP, preferably about 1 to about 3 ofl. mope
Rrelarably 2.0-20 of viscosiy &f a 2 wit% aquenns
solution &t 20°C. The cortent of the ingredient B iz
usually 0.01-0. 50 wi, preferably 3.05-0.4ptwt._maore
prefarably 0.1-0.3 pewl basaden 1 prw. of the ingre-
dient A, An HPC having & viscosty different from that
of the HPC, hydroxypropyl methy! cellulose or polyvinyd
skcohal may be comtained in addition 1o he HPC
tha pharmaceutval praparalian. Tha rasultan phar-
maceutical preparation is useful as a therapeutic agenl
for hypstlipamia

COPYRIGHT: (G1588,0PQ

Y la patente Japonesa JP 20028326927 publicada el 15 de Noviembre de 2002 y

fitulada “QUICK-RELEASING
HYDROCHLORIDE" revela:

{54} QUICK-RELEASING TABLET CONTAINING
METFORMIN HYRROCHLORIDE

i57) Abstrast

PROBLENM TJ BE S0LVED: To provide quick-
relodsing tab ets of melkormin hydrochianda, capabke
of improving dosing {eeling, because the {ablets can
be prepared n small size, being medically remarkably

TABLET

CONTAINING METFORMIN

useful and exh ibiting effects such as excellent produr-
tiyity and storage stabxity.

SOLLTION: Tha quick-rakeasing tablels are character-
ized by comptising (A) metformin hydrochloride and
{B) hydroxyprogy! celulose in which viscosity of 2
rnass % aquenus solution ai 20°C is 2.0-10.0 mPaz. -

COPYRIGHT: {C}2003.JFO

Como se puede apreciar, y si bien es cierto en estos dos documentos no se hace

mencién de Ramelteon, es importante resaltar que estas dos anterioridades se

incluye al excipiente hidroxipropilcelufosa (HPC) con una viscosidad entre 1y 5

cP (para el primer caso} y entre 2-10mPas (para el sequnde caso), el cual es

capaz de regular o hacer uniforme ia tasa de elucion del ingrediente activo en sus

respectivas formulaciones y/o en distintos Jotes. Si tenemos en cuenta lo anterior,

nos damos cuenta que la sclicitud colombiana en tramite persigue &l mismo fin,

modificar las propiedades bicfarmacéuticas del principio active dentro de la

formulacién propuesta, especificamente su intencién es la de demostrar que la
cantidad de HPC influye en la capacidad de elusién o en el comportamiento de

disolucién de los mismos.



En conclusion, las formulaciones farmacéuticas reivindicadas por la solicitud
colombiana en tramite carecen por completo de nivel inventivo, ya que resultan ser
formulaciones farmacéuticas para agministracién oral tipo tableta convencionales,
en donde se emplean excipientes que se sabe influyen yfo mejoran las
caracteristicas de las mismas, todo esto, producto de la informacién cientifica y
farmacotécnica disponible en €l mismo estado de la técnica, que permiten definir
caracteristicas Optimas a través de los correspondientes y convencionales
ensayos de preformulacién descritos para este tipo de fermas farmacéuticas.

Por todo lo anterior, ruego se analicen los argumentos expuestos con gl rigor ¥
detenimiento habituales, y que en consecuencia el Despacho decrete, ademas de

la negation de la solicitud en comento, el archive del expediente que o contiene.

. ANEXOS

» La publicacidn internacional WO 97/32871 publicada el 12 de Sepliembre de
1997 y titulada “TRICYCLIC COMPQUNDS, THEIR PRODUCTION AND USE®
paginas 7, 46, 168, 169 y capitulo reivindicatorio.

» Portadas de: La patente Japonesa JP 11322584 publicada el 24 de Noviembre
de 1998 y  fitulada "“BEZAFIBRATE SUSTAINED RELEASE
PHARMACEUTICAL PREPARATION" v la patente Japonesa JP 20022326927
publicada el 15 de Noviembre de 2002 y titulada "QUICK-RELEASING TABLET
CONTAINING METFORMIN HYDROCHLORIDE".

Serfior Superintendente,

JOSE L EYES VILLAMIZAR

C.C. 78.152.473 de Usaguén
TP 44655 del C. Sdelad
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Eurasian patent (AM, AZ, BY, K&, KZ, MD, RU, T1, M),
Eumpeen petent {AT, BE, CH. IE, DK, ES, FL Fr, GR,

GR,JE IT LI, MC, NL, PT, 5E), OAFT pazst (BE, B,
CF. ©G, CL CM, GA, GN, ML. MR, NE. 8N, TD. Tti.

|
Pulbilished B
With inrernationg search report. |
Refore the €xpiration of the fim= imit for cmending the
clatme ond o be repobfiched 1 e avenr of the receipt of
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{57) Absiract

A compound of Romuls (1} wherein R' & an optionally
substitulcd hydrocarbon, amino or Miermeyclic group; B is B o
opticmally substinued hydrocarbon group; R? t6 H or an optionally
substiouted hydracarbon or hexroeyelic proup; X s CHRS NRY, O or
& in which R* & H or an eptionally substiuted hydrocarbon goup; ¥
is , CH or N dng A is an optiondlly substitoted 5- 10 T-membered
ring; rng B i5 an oplionally substitutad benzens Ting; and m ks | 1o
4, or 4 salt thereof, a process for producing i, an intrmediate for
the production end 8 pharmacentical composition comprising it are
provided.

(54) Telle: TRICYCLIC COMPOLTDE, THER FAODUCTION AND USE

(0
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agonistic or antagonistic dctivity towards melatonin
receptar and which are therafors fully satisfactory for
use Ln medicines such ag pharmaceutical preparaticns.

SUMMARY OF THE INVENTION

The present invention relates to a novel compdund
which is characterized in having a R}—Cﬂ-aminu-ﬁhk
alkylene group {in which R' is of the same meaninge as
defined hereinafter) at ¥ of the basic skeleteon molety

of the formula:

wherein all symbols are of the same m2anings as defined
hereinafter and is represented by the formula:

N

(Ch2)g O
!
E0
g

wherein R' represants an optionally substituted

p A

hydrocarbon group, an optionally substituted amino
group 9r an optionslly substitured heterccoyelic group;
ik represents &4 hydrogen atom or an optiomally
substityted hydrocarbon group;

R’ repregsents a4 hydrogen atom, an opticonally
substituted hydrocarbon group or an optionally
substituted hetercceyclic group;

A represents CHH“, NR‘, O or § in which r represencyg g
hydrogen atom or an optionally substituted hydrocarbon
grQup;
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formulac:

wherein R is C,, alkvl, X' is CH,, NH or NCHO,
is a single band or double bond, R™ is a hydrogen atom
or a phenyl, E' is CH,CH,, CH=CH, CH;0, CH=N, CONH or
CHNH, n” is 0 or 1, ring A" is a 5- or g-membersd
axgen-containing heterocyclic ring which may be
substivtuted by 1 or 2 C), alkyl opticnally substituted
by a hydroxy, and ring BE° is a benzen® ring which may
he substituted by a halogen, and a salt therecf. Among
them, the compoand wherein 5o is a single bond or
deouble bond when X' is CH; or NCHO, and === is &
gingle bond when X' is NH 15 alsc preferred.

Freferable examples of the compound {I) inglude,

N-[Z~{1,6,7,H-tatrahydro-2H-indens[§5,4-b|furan-8-

yliethyljacetamide
M-[2~{1,6,7,9-tetrahydro-2H~indeng(5,4-b;furan-g-
vijethyld JPutyramide,
R-({2-{1,6,7,8-tetrahydro-2H-indenafs,¢-b)furan-8-
¥ljethyllpropionamide,
N~[2-{2,7,8,9-tetrahydropyrane{3,2-elindo]-1-
yiljethyl [propionamide,
N-[2-(3,7,B,9-tetrahydropyrano[3,2-e}indol-1-~
vljethyl lbutyramide,
N-[2-(1,2,3,7,8,9-hexahydropyrano[3,2-e|indol-1-
yljethyl propionamige,
N-(2=({1,2,3,7,8,9-hexahydropyrano(3,2-elindol-1-
wljethyl |butyramide,
N-{2-{4-fluorpg-1,6,7,8-tatrahydro-2IH-indenc(5,4-
blfuran-8-yljathyl )bucyramide,
M-[2-({4=Ffluoro-1,48,7,8-cecrahydrg-2H-indeno[5,4-
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therefore, it can be ysed for preventing and curing
biorhythmic control disorders and various other
disorders that may be affected by melatonin, for
example, sleep-awake rhythm disorders, jet-lag, shift-
work syndrome, seasonal melancholia, genital and
neurcendocrine disorders, senile dementia, Alzheimer’s
disease, varjous disorders accompanied by aging (e.g.,
for preventing aging, etc.), cerebrovascular disorders
{e&.9., cerebral hemorrhage, etc.), cranial injury,
Zpinal injury, stress, epilopsy, convulsions, anxiety,
depression, Parkinsonism, hypertension, glaucoma,
cancer, insomnia and diabetes. It is alse acts as
melatonin antageonists in mammals. In addition, it Is
alse effective for immunoregulation, nootropic,
tranguilization and ovulatory regulation {e.g.,
contraception). The compound (I} of the present
invention can be used, for example, in biorhythm
regulators, preferably madicines for sleep disccder
{2.g., sleap-inducing medicines, ete ), siecep-swake
rhythm regulators [including those for controlling
sieep-awake rhythm), medicines for physilogical
syndromes <auged by time-zone changes, for example, sco-
called jet-lag, ato.

The compound (I} of the present invantion has low
toxicity and can be administered safely through peroral
or parenteral routes (e.g., [or local admipnistration,
rectal administration, intravencus administration,
etc.}, either directly or as pharmacegutical
compositions to be mixed with pharmaceutically
acceptable carriers by using per sg known merhods, for
example, as tablets [including sugar-coated tablets,
film-coated taklets), powdars, granules, capsules
{including scoft capsuiles), liguids, injections,
suppositories, sustained release preparations, plasters
and alz2o as chewing gum, @te. The amount of the
compound (1) in the composition of the present
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invention is approximately 0.0 to nearly 100% by
weight of the total weight of the compositicn. The
dose of the composition varies, depending on the
subject to which the composition is administered, the
administration route, the disorder, ete. For example,
when the composition is administered to an adult
patient suffaring Ffrom sleep disarders, it iz
preferable to administer once daily or severally
divided dosages in an amount of approximately 0.0005 to
2 mgfkg body weight, preferably spproximately 0.001 to
1 my/kg body weight, more preferably approximately
0.00% te C.5 mg/kg body weight, in terms of the amount
of the active ingredient, compound (I). The
composition may be used with other active ingredients
{e.9., benzediazepine-type medicines comprising
benzodiazepine compounds such as triazolam, diazepam,
alprazolam, astazolam, etc.; regulating agents of sleep
rhythm comprising fatty acid derivatives such as
butoctamide and its =alt, ete.; zleep ruducing
substances comprising cis-9,10-coradecenamide, ste.)
Surh other 2ctive ingredient and tha compound [I) may
be mixed by means of per se known methods ta give
pharmaceutical compositions (e.g., tablets, powders,
granules, rapsules including s2ft capeules, liguids,
injections, Suppogitnaries, sustaiped release
preparations, ete.); or they are separately formulated
inte different oreparatians, which may be adminictered
to one and the same subject either simultanecusly or at
different times.

Pharmaceutically acceptable carriers employable in
the production of the composition of the present
invention include variocus organic and inorganic carrier
substances which are known to be usable in
pharmaceutical cpmpositions. For examp.e, they includs
excipiente, lubricants, binders, disintegrants, ete. in

selid compositions; solwvants, solubilizers, suspanding
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claim:

1. A compound of the formula:

RE
|

N

1]
{ {EHsz
ces

wherein R’ repres&nts an optionally substituted
hydrocarben group, an opticonally subszituted aminc
group or an optionally substituted heterocyclic group;
&’ represents & hydrogen atom or an optionally
substituyted hydrocarbon group:

R’ represénts a hydrogen atom, an opticnally
substituted hydrocarbon group, or an optionally
substituted heterooyclic group;

¥ represents cHR®, NR‘, O of & in which R represants a
hydrogen atom or an optionally substituted hydrocarbon
group;

¥ represents C, CH or N, provided that when X is CH,, ¥
is £ or CH;

e rapresents a single bond or a deouble bond;

ring A represents an optionally substituted, 5~ ko 7-
menbered okygsn-containing haterocyclic ring;

ring B represents an optionally substituted benzene
rings anpd

m xeEpresents an integer of 1 to 4,

O a4 salt thereof.

2. A compound as ¢laimed in claim 1, wherein R’ is
{i) a C,, alkyl, C,; alkenyl. C,s alkynyl, C;,
cycloaikyl or Cg,, aryl group which may be substituted
by 1 to 5 substituents selected from the group
consisting of a halogen, nitro, oyano, hydroxy, an
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optionally halegenaved C,, alkyl, C,, alkoxy, amino,
mone-C, , alkylaming, di-C, alkylamino, carboxyl, 2.
alkyl-carbonyl, €, alkexy-carbonyl, carbamoyl, mono-
s alkylcarbamoyl, di-C,, alkylecarbhamayl, C, ., aryl-
carbamoyl, Ce,; aryl, Cs ¢ aryloxy and an opticnally
halogenated €|, alkyl-carbonylaming,

{i1i) an amino greoup which may be substituted by 1 or 2
substitusnts selected from the group consisting of a
C1-e Aalkyl, C, alkenyl, €, alkynyl, Cis cycloalkyl and
Ce1n 2Tyl group, sach of which may ba substicuted by 1
to 3 supstituents selected from the group consisting of
a halegen, nitro, cyano, hydroxy, an optisnally
halogenated C, ¢ alkyl, €., alkoxy, amino, mono-C
alkylaminoc, di~C, , alkylamino, carboxyl, €, alkyl-
carbonyl, C,, alkoxy-carbonyl, carbameyl, mono-C,,
alkyl-carbamoyl, di-C,, alkyl-carbamoyl, ., aryl-
cazbamoyl, G40 aryl, Oy aryloxy and an optionally
halegenated C,, alkyl-carbonylamino, or

{1i1) a 5- to l4-membered heterccyclic group
containing, besides carbon atoms, 1 to 3 hetern atoms
selected from nitrzogen atom, oxygen atom and sulfur
arem, which group may be substituted by i ta &
substituents selected from the group consisting of =
halogen, €, alkyl, C,; cycloalkyl, €. alkynyl, Co,
alkenyl, C,; aralkyl, Cuip aryl, €, alkoxy, C.g,
aryloxy, formyl, ¢,, alkyl-carbonyl, C, aryl-
carbonyl, formylexy, C, alkyl-carbonyloxy, €, ,, aryl-
carbonyioxzy, carboxyl, €, alkexy-carbonyl, ¢, |
aralkyloxy-carbonyl, carbamoyl, an optionally
halogenated ¢, alkyl, oxo, amidine, Iming, amino,
mono~C,, alkylamino, di-C,, alkylamino, 3~ to &-
membered cyclic amino, €., alkylenedioxy, hydroxy,
nitro, cyana, margapto, sulfo, sulfinc, phesphono,
sulfamoyl, mono-C,, alkylsulfamoyl, di-C,,
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alkylsulfamoyl, C,, alkylthio, ¢, , arylthio, C,
alkylgulfinyl, Cs.,p arylsulfinyl, €, alkylsulfonyl and
Couzo aryvlsulfonyl;

R’ is {i) a& hydrogen atom or (ii} a C, 4 alkyl, 7.,
alkenyl, C;, alkynyl, Cp, cyrloalkyl or £, ary) group
which may bes subftituted by 1 to 5 substityents
selected from the group consisting of & halegen, nitro,
¢yanw, hydroxy, an optionally halogenated ¢, alkyl, C,
» alkoxy, amino, mono-C,, alkylamino, di-C,,
alkylamino, carbosyl, C,, alkyi-carbenyl, €, alkoxy-
carbenyl, carbamoyl, mona-C,, alkyl-carbamoyl, di-C;,
alkyl-carbamoyl, €, |, aryl-carbamoyl, C,. s aryl, C...
aryloxy and an optionally halogenated C., alkyl-
carbonylamino; _

R’ is (i) a hydrogen atem, (ii) a €, atkyl, C,,
glkenyl, (., alkynyl, C,, cyclealkyl or C,.,, aryl group
which may be substituted by 1 te 5 substityents
selected from the ¢roup ronsisting of a halogen, nitrs,
¢yano, hydroxy, an optienally halegenated ¢, alkyl, ).
s alkoxy, amine, mono-C,; alkylamine, d4i-C,
alkylamine, carboxyl, ¢,; alkyl-carbenyl, ,, alkoxy-
carbonyl, carbamoyl, mono~C,., alkyl-carbamoyl, di-i
alkyl-carbamoyl, C; 4 aryl-carbamoyl, Ce ;s arvl, Cie
aryloxy and an apticnally halogenated £, alkyl-
carbonyiamino or (iii) a 5- to i4-membered heterocyclic
group cantaining, besides carbon atoms, 1 te I heterc
atoms selected from nitrogen ateom, oxygen atom and
sulfur atam, which group may be substituted by 1 to §
substituents selected from the grovp consiscing of 2
halogen, €, 4 alkyl, C,, cycloalkyl, T, alkynyl, C,,
alkenvl, €, |, aralkyl, C,,, aryl, C,, alkoxy, C.
aryloxy, formyl, C,; alkyl-carbonyl, Ce.p aryl-
carbonyl, formyloxy, ¢,; alkyl-carbonyloxy, Cp.., aryl-
carbonylaxy, carboxyl, €, alkoxy-carbonyf, C, |,
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aralkyloxy-carboayl, carbamoyl, an optionally
halogenated ¢, , alkyl, oxo, amidino, iminc, amino,
mono-C, ; alkylamine, d4i-C,.; alkylaming, 3- to 6-
membered cyclic aming, ¢, alkylenedicoxy, hydroxy,
nitro, cyano, mercapto, sulfo, sulfino, phosphono,
sulfamoyl, mono-(,; alkylsulfamoyl, di-C
alkylsulfamoyl, ¢, alkylthio, Ci.,4 arylthino, €,
alkylsulfinyl, C,.., arylsulfinyl, ¢, alkylsulfonyl and
Ci1e arylsul fonyl:

R is {i) & hydrogen atom or {ii) a C,, alkyl, C,,
alkenyl, C,, alkyny}l, O, cycloalkyl or . aryl group
which may be substituted by 1 to 5 substituents
selac¢ted from the group consisting of a halogen, nicreo,

tyana, hydroxy, an optionally halogenated C,, alkyl, C..

s 2lkaxy, amino, mono-C,; alkylamino, di-{,.,
alkylamineo, carboxyl, C,; alkyl-carbonyl, C.. alkoxy-
carbonyl, carbamoyl, meno-C,, alkyl-carbamoyl, di-cC,,
alkyl-carbamoyl, ©; ., aryl-carbamoyl, €, aryl, Ce
aryloxy and an opticnally halogenated ¢, alkyl-
carbonylaminoe;

ring & is a 5- to 7-membered heterocyclic group
cptionally containing, besides carbon atoms and an
QXygen atom, ! to 3 hetero atoms selected from nitragen
atom, oxygen atom and sulfur atem, which group may be
subgtituted by 1 to 4 substituents selected from the
group consisting of (i) a C,; alkyl, ;. alkenvl, C,,
alkynyl, C,, cycloalkyl or C;.., 2ryl group which may be
substituted by 1 te 5 substituents selected from the
group consigting of a halogen, nitro, cyano, hydraxy,
an optionally halogenatad €, alkyl, ¢, alkoxy, amino,
mono-C, . alkylamino, di-C,, alkylamino, carboxvl, C,,
alkyl-carbonyl, €., alkoxy-carbenyl, carbamoyl, monc-i,.
s alkyl-carbamoyl, di-C,, alkyl-carbamoyl, C.. aryl-

carbamoyl, C, |, arvl, C.. s aryloxy and an optionally

e
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halogenated ¢, alkyl-carbonylamino, {ii} a halogen,
{1ii] Q4 alkaxy, (iv) Ceie aryloxy. (v) formyl, tvi)
Ci.s alkyl-carbonyl, (vii) Cs, aryl-carbenyl, (viii)
formyloxy, (ix) C.; alkyl-carbonyloxy, (x} Ca,, aryl-
carbonyloxy, (xi) carboxyl, (xii) Cs alkoxy-carbonyl,
{xiii) Gy aralkyloxy-carbonyl, (xiv} carbamayl, [xv)
an optionally halogenated €, alkyl, (xvi) oxo, {xvii)
amidino, {(xvili) imino, (xix} amino, !xx) monc-C,.,
alkylamine, (xxi) di-C,, alkylamin®, (xxii) 3- to §-
membered cyclic amino, (xxiii) C;; alkylenedicxy,
{xxiv) hydroxy, (xxvi nitre, {(xxvi) cyang, {xxvii}
mercaptd, (xxviii) sulfeo, (xxix} sulfino, |[axxx)
phospheno, !(xxxi} solfamoyl, (xxxii) meono-C,;
alkylsulfamoyl, (xxxiii) di-C,4 alkylsulfamoyl, [xxxiv]
Cie alkylthie, (xxxv) C,., arylthio, {(xxxvi) C,,
alkylsulfinyl, (xxxvii)] Ce.i¢ arylsulfinyl, (xasxviiiy o,
¢ 2lkylsulfonyl and [xxxix) Ce e arylsulfonyl: and

ring B is a benzene ring which may be substituted by 1
or 2 substituents selected from the group consisting of
(i) 2 halogen, ¢ii) a C,; alkyl, C,s 2lkenyl, C,,
alkynyl, Cyg cycloalkyl or Cy., aryl jroup which may be
substituted by 1 to 5 substituents selected from the
group consisting of 2 halogen, nitro, cyans, hydroxy,
an gprionally halogenated ), alkyl, C,, alkoxy, amino,
manG-C, , alkylamino, di-C,¢ alkylamine, carboxyl, O,
alkyl-carbonyl, ¢, alkoxy-carbonyl, carbamoyl, monc-C-
s alkyl-carbamoyl, di-C,, alkyl-carbameyl, o, aryl-
carbamoyl, C, ., aryl, O, aryloxy and an optionally
halcgenated ¢, , alkyl-carbonylamino,

{iii) an aming group which may be substituted by ! or 2
substitpents selected from the group Cunsisting of a
Ci.e alkyl, C,, alkenyl, C,, alkynyl, Gy, cycloalky]l and
Ci1. 2ryl group, each ¢f which may be suhatituted by 1

Lo 5 substityents selected from the group consisting of
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halcgenated C,, alkyl, C,; alkoxy, amina, mono-C
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alkylamino, di-C; alkylamine, carboxyl, C.; alkyl-
carbenyl, C,, alkoxy-carbonyl, carbamoyl, monc-C,
alkyl-carbamoyl, di-C,; alkyl-carbameyl, Oy dryl-
carbamoyl, C,.,p aryl, £, arvliexy and an optionally
halogenated C.; alkyl-carbonylamino, (iv) a C.,
alkaneylamino group, (v) a C,, alkexy group which may
be substituted by 1 to 3 substituents selected from the
groug censisting of a halogen, nitro, cyano, hydroxy,
an opticnally halogenated C.; alkyl, C,; alkoxy, amino,
mane-CL alkylamine, di-C,; alkylamine, cacdaxyl, &,
alkyl-carbonyl, O, alkoxy-carbonyl, cacbamovl, mono-C,.
s alkyl-carbamoyl, di-C, alkyl-carbameyl, C4 , aryl-
carbamoyl, .., aryl, Cs..o 2ryloxy and an optionally
halogenated C; alkyl-carbonylamine or (vi) a ¢,

alkylenedicxy group.
4 compgund as claimed in claim 1, whersin

wherein R* is an opticonally substituted hydrocarbon
group and the ather symbols are as defined In olaim 1.
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4. A compound as ciaimed in claim ! whizh is a
compoyrnd of the formula:

wherain ring A’ is an cptionally substiteted, CRYgE—
contaliping heteroceyclic ring;

n is an integer of 0§ to 2;

T—== and S;oms are the same or different and sach Is a
slngle bond or a double bond;

and the other symhols are as defined in ¢laim 3.
5. A compound as claimed In claim 1, wherein R' is
{i) an optionally substitutead ¢, alkyl group,

(ii) an opticnally substituted C,,; cycloalkyl group,
{iii} an optionally substituted C,;,; alkenyl group,
fiv) an ppticnally substituted O, aryl group,

{v} an opticnally suybstituted monco- or di-g.,
alkylamino group,

{vi) an optionally substituted C,.,, arylamino group oy
{vii} an optionally substituted 5- or t-membered
nitregen-containing heterocyclic group.

6. A compound as clalmed in claim 1, wherein R' is an
opticnally haleogenated ¢, alkyl grouap.

7. A compound as claimed in ¢laim 1, wherein R® is a
hydrogens atom or an optionally substituted ¢, alkyl
group.

8. A compound as clalmed in ¢laim 1, wherein R® is a
hydrogen atom,

9. A compound e8 claimed in claim 1, wherein R’ is a
hydrogean atom or an optionally substituted hydrocarbon

group,

K
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10. A compound as claimed in claim 1, wherein #° is a

hydregen atom.

1. A compound as claimed in claim 1, wherein R’ is a

group.

hydrogen atom or an optionally substituted 2, alkyl

12. A compound as claimed in claim 1, wherain X is

4

CHR .

13. A compound as clajmed in

and Smmn is & single bond.

14. & gompound as claimed in

TH,.

15. A compound as
15. A pompound as
CH.

i7. A compound as
13. & compound as
13. A compound as
a tetrahydrofuran
20. A compound as
unsubstitutad.
21, A compound as
unsubstituted.
22. A compound as
1.

claimed

claimad

clajimed
cilaimed
claimad
ring.

claimed

claimed

claimed

¢3. A compound as claimed

compound of the formula:

([hw"ﬂa
oA

=

wherein R is ¢ alkvyl,
X' is CH;, NH or NQHO,
Twnn is a single bond or double bond,

in

in

in

in

in

in

in

in

in

claim

claim

claim
claim

claim

claim

claim

claim

claim

claim

1, wherein ¥ is CHR'

13, wharein X i=s

1,
1.

wherein %

wherein

wharein

wharein

wharein

wherein

wherein

wherein

is NR.

¥ is CH.
mis .
ring A is
ring & is

ring B is

nis 0 or

c.aim 1 which iz a

1-

0
H’)L"‘Hﬁlh
it
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R™ is & hydrogen atem or phenyl,

E* Ls CH,CH,, CH=CE, CH,0, CH=N, COMH or CH,NH,

n* is D or 1,

ring A" i5 a 5- or f-membered pxgen-containing
hecerocyclic ring which may be substituted by 1 ar 2
Ci.s alkyl oprtionally substituted by a hydroxy, and
ring B' is a benzens ring which may be substituted by »
halogen.

24. A compound ¢laimed in claim 23, wherein mmm is
single bond and X' is NH.

25. A compound claimed in ¢laim 1, which is
{S)}-N-[2-{1,6,7, B-tetrahytre-2H-indeno[5,4-b]furan-6-
yl)ethyl |propionamide.

26. A compuund claimed in claim 1, which is
N-[2-({1,6,7,B-tetrahydro-2H-furo[3,2-elindol-5-
¥lyethyl | propicnamide.

27. A compound claimed in cleim 1, which is
H-[2-{1,6,7,B-tetrahviro~2H-fure[3,?2-elindel-8-
¥llethyl Jbutyramide.

28. A compound claimed in claim 1, which is
HN-[2~{7-phetiyl-1,§~dihydro-2H~indeno(5,4-b]furan-8-
yvilethyl jpropilonamide.

2%. p compound <laimed in ¢laim 1, which is
N-[2-(7-phenyl-1l,§-dihydro-2H-indenc[5, 4-pb | furan-8-
yilethyl |butyramide.

30. A process for producing @ compound as claimed In
claim [, which comprises reacting a compound of the

fermela (1):

HHy
I/- {éHt}[’nl
0 A
g
s Ré
e

X

wherein all symbols are as defined in claim 1, ar {ilj:



pt
FE

WO T8 T1 BFCTIIPOTHOLTT
263 QAP

NH .
(?Hz)m

¥,
(L

wherein all symbols are as defined in claim 1,

o.h

or & salt thereof, with a compound of the farmula:
R'COOH

wherein R’ is as defined in claim 1, or a salt thereof

or & reactive derivative thereof, and if necessary,

subijecting the resultant compound to reduction and/or

alkylation.

31. A process for producing a compound as claimed ia

clain 4, which comprises subjecting a compound of the

formuela:

N r_,Rl
RS e

wherein R’ represents a hydrogen atom, a halogen atam,
ar optionally substituted hydrocarbon group, an
cptionally substicuted alkoxy group, a hydroxy group, =
nitre group, a cyano group or an optionally substituted
amine group; L repressnts a leaving group; and the
other symboly are as defined in elaim 4, or a salt
thereof to cyclization, and if necedgary, subjececing
the resuitant compound to reduction,

32. A compound of the formula:
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wherein the symhols are as defined in claim 1, or a
salt thereof.
23. A compound cof the formula:

He
(CHZJM

¥4
D&
i

CF

g A

wherein X' represents CHR™, NR™, 0 or & in which R™
repregents a hydrogen atom or an apticrally substituted
hydrocarbon group; Y represents ', CH or N, provided
that when X' is NH, Y" is CH or MN; and the other
symbuls are as defined in claim 1, or 2 salt thereof.
14. & pharmaceutical composition which comprises a
compound as claimed in cledim 1.

15. A composition as claimed in claim 34 which has a
binding affinity for melatonin receptor.

36. A vomposition as claimed in ¢laim 3% which is a
regulating agent of circadian rhythm.

37. A composition as claimed in claim 35 whick is &
regulating agent of sleep-awake rhythm.

39. A compesition as ¢laimed in claim 35 which is a
regulating agent of ~ime zone change syndrome.

33. A composition as claimed in claim 35 which is a
therapeutic agent of sleep disorders.

40. Method for treating or preventing diseases rejated
to the action of melatonin in mammals which comprises
administrating te a subject in need a therapeu:ically

1

effective amount o, & compound as claimed ir claim 1
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