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Yo, MARGARITA CASTELLANOS ABONDANO, mayor de edad, identificada vy
domiciliada como aparece al pié de mi firma, obrando en mi calidad de apoderada de
la sociedad solicitante, atentamente me permito solicitar a Ud. que se realice el
examen de patentabilidad de la invencién arriba citada, para lo cual anexo el
comprobante de pago No. 08- 38.521 de Mayo 14 de 2008, 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 PCT

Entrada en Fase Nacional, y se continde con su tramitacion.
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Industria y Comercio
SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 06-96752

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENGCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 583 DE

FECHA 18 DE DICIEMBRE DE 2007 EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 14 DE MARZO DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el examen de
patentabilidad 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.
S NO X




SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO
DIVISION DE NUEVAS CREACIONES

202012
Bogota, D.C., 26 de febrero de 2010

Apoderado: Margarita Castellanos Abondano

ASUNTO Radicacién 06-96752
Tramite 002
Evento 001
Actuacion 430 -
Oficio 3
Folios
Patente de Invencién 039)
Via PCT (fase nacional) X Cap.| S Cap. |l ]
No. Sol. Internacional PCT/JP2005/005401
Fecha de Presentacion Internal. 24/mar/2005

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcién: Folios: 196 a 408 Como se radico inicialmente.
Folios 466 a 664 Modificacion.

1.2. Reivindicaciones:  Folios 409 a 422 Como se radicé inicialmente
Folios 665 a 676 Modificacion.
Folios 681 a 691 Modificacion.

1.3.  Prioridad: Folio 1: JP2004-093672, 26/mar/2004

2. Objeto de la invencién
Titulo de la solicitud: COMPUESTO 8-OXOADENINA 9-SUSTITUIDO.

El objeto de la invencion son los derivados de 6-amino- 7,9-dihidro-8H-purin-8-ona-
2,9-disustituido que tienen la formula Markush (l):

NH,

COOR?

()



Reivindicaciones 1-11, 20: Un compuesto de la férmula (1)

Reivindicacion 12: Composiciones que los contienen

Reivindicacion 13:Un inmuno-modulador.

Reivindicacion 14: Un agente terapéutico.

Reivindicacion 15: Medicamento

Reivindicacion 16: Un proceso para preparar los compuestos de formula (I).
Reivindicacion 17: Un compuesto de formula (10)

Reivindicacion 18: Proceso.

Reivindicacion 19: Compuesto de formula (11).

Se catalogé la invencién, segun la Clasificacion Internacional de Patentes (IPC.).
C07D473/18, A61K31/522, 31/5377, A61P31/12, 35/00, 37/02, 37/08

3. De la solicitud de Patente

3.1.  Reivindicaciones (articulo 30 D 486 de la C.A.N.)

-La reivindicacion 1 no es clara, donde se rotulan los sustituyentes con
denominaciones genéricas tales como por ejemplo “R es un grupo alquilo, un grupo
hidroxi alquilo, un grupo haloalquilo, un grupo alcoxi, un grupo hidroxialcoxi, un grupo
haloalcoxi ...." O, “...Z' un grupo alquileno sustituido o no sustituido o un grupo
cicloalquileno sustituido o no sustituido...” o “...un grupo holoalquilo, un grupo
alquileno..” etc., no aparece sustento de todas las posibles estructuras que se
encierran esas denominaciones y menos para el incalculable numero de
posibilidades de sus permutaciones. En las reivindicaciones no se aceptan los
términos ambiguos, indeterminados o que causan confusién respecto al alcance
exacto de la invencion, o sea, esos términos no delimitan claramente el aicance de la
invencion; no se aceptan expresiones genéricas e ilimitadas para definir una
invencion.

Por lo tanto las reivindicaciones no cumplen con el requisito de claridad, concision o
sustento por la descripcion de acuerdo al art. 30 de la Decision 486.

-Las reivindicaciones 13 y 14 reclaman nuevamente la materia reclamada como
compuestos de formula (I), pero con un adjetivo distinto al de compuesto.

-la reivindicacion 15 es redundante con la reivindicacién 12, ambas son una
“composicion” que comprende un principio activo “compuesto de formula (I)” .

4. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el estado de la técnica fecha
de presentacion de la solicitud de la cual se reclama prioridad, 26/mar/2004.
Teniendo en cuenta la fecha indicada se realizé la busqueda del estado de la
técnica, en bases de datos donde esta oficina tiene acceso libre, para busqueda de
documentos relacionados con la materia que se reclama como nueva e inventiva en
presente solicitud, encontrandose los siguientes documentos mas relevantes:

Fecha de

R .
N Documento Titulo Publicacion*

D1| EP1035123 | Novel heterociclic compounds 10/jun/1999
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5. Analisis de patentabilidad (articulo 14 D486 de la C.A.N.)

5.1. Novedad (articulo 16 D486 de la C.A.N.)

La solicitud en estudio reclama los compuestos derivados de 6-amino- 7,9-dihidro-
8H-purin-8-ona-2,9-disustituido que tienen la férmula Markush (1):

NH;
H
N XN
1 L =0
Yl N
R1 X N N1 2
Z X

() (R)n

-El estado de la técnica D1[EP1035123] ensefia, derivado de de 6-amino- 7,9-
dihidro-8H-purin-8-ona-2,9-disustituido que tienen la férmula Markush (1):

[6050]  The compound (i) of the present invention forms an aquilibrium mixture with a tawtomer represented by the
following formula (la):

NH,

&
R"mx’lkn” N (
M,.-Rz
©

[0051]  The compound (f) of the present invention may forms a salt with an acid,

{0052}  The preferable acids ara pharmaceutically acceptable acids, including inorganic acids, such as hydrochloric
acid, sulfuric acid, hydrobromic acid, etc., organic acids, such as acetic acid, oxalic acid, citric acid, malic acid, tartaric
acid, fumaric asid, maleic acid, etc.

such as sodium or potassium, or organic hases, such as triethylamine or pyridine.
[0055]  Preferable embodiments among the compounds (1) of the present invention are as follows.

(2) A heterocyclic compound of the tormula (11):

NH, '

W




El proceso donde aparece el intermediario reclamado mediante la férmula (10) y el
proceso:

Process 1.
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5
-Proceso reclamado en la reivindicaciéon 18 y compuesto reclamado mediante la
férmula (11).

NH, NHy .

N?& ' mj':i.u z N RSOH ,i OR’
«’x"*‘ni > n*x’J*“w' J_
0 pe

= (7 W o

{18} a*

Rﬁ:w
0

(19 R?

-El elemento caracteristico son los derivados de 6-amino- 7,9-dihidro-8H-purin-8-ona-
2 9-disustituido, ya eran conocidos en D1, al igual que los esquemas de reaccion, o
procesos para preparar los esos derivados. Véase todo D1, especialmente todo lo
relacionado con los compuestos de formula (1a) y (1), y la reivindicacion 1, porque
los compuestos carbonilicos que tienen atomos de hidrogenos en sus carbonos alfa
se interconvierten en forma rapida con sus correspondientes enoles (eno + ol
alcohol insaturado). Esta rapida interconversion entre dos especies quimicamente
distintas es una clase especial de isomeria conocida como tautomeria. A los
isomeros individuales se les llama tautémeros. En el equilibrio, la mayoria de los
compuestos carbonilicos existen casi exclusivamente en la forma ceto (formula (la))
como los reclamados en la solicitud, y suele ser dificil aislar el enol (formula (1)) en
forma pura. Eso quiere decir que al momento de obtener los compuestos de férmula
(1) en (D1), se obtiene inmediatamente y en mayor cantidad los compuestos de
formula (1a), que es la forma ceto, compuestos que son reclamados en la presente
solicitud, asi las cosas, la solicitud en estudio no cumple con lo exigido en el articulo
16 D486 de la C.A.N

6. Conclusion:
Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

*Una solicitud que no cumple con el requisito de novedad obviamente no posee nivel
inventivo.

Documento N° Reivindicaciones Afectadas | Requisito que Afecta

D1| EP1036123 1-20 Novedad

En cumplimiento del articulo 45 de la Decision 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 notificacion de la presente comunicacion. En caso

69



6
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiguese el presente oficio conforme a lo dispuesto en el articulo 8 de la
resolucion reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que contra
él no procede recurso alguno epalvia gubernativa.

i

ALIX CARMENZAX CESPEDES DE VERGEL
Directora de Nyévas Creaciones ()

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

e it

| CONCEPTO TECNICO No. EXAMINADOR TECNICO Cédigo No.202012 |
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- Q) N ANRIEATEOR S WAEN A

Office suropéen des brevets “1) EP 1035 123 A1

{12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

(51} int. CL.7: COTD 473116, CO7D 473/18,
CO7D 473/24, AB1K 31/52,
{21} Application number: 98955935.6 AB1K 31/535

(43) Date of publication:
13.052000 Budlein 2000737

{22} Date ot filing: 26.11.1998 {886) International application number:

PCT/JP38/05318
{87) International publication number:
WO 9928321 {10.06.1999 Gazette 199923}

(B4) Designated Contracting States: {72} Inventors:
ATBECHCYDEDKESAFRGBGRIEITULUY « KURIMOTO, Ayurmu
MC NLPTSE Mishinomiya-shi Hyogo 662-0831 (JP)

- OGINO, Tetsuhiro
Hishinomiya-shi Hyogo 662-0831 (JP)
+ KAWAKANE, Hafime

{30} Priority: 28.11.1397 JP 34742297
11.12.1997 JP 36745197

17.12. 1997 JP 36744997 Nishinomiya-shl Hyogo 662-0002 (JP)
{71) Applicants: {74) Representative:
» Sumitomo Pharmaceuticals Company, Limited Cresswell, Thomas Anthony
Osaka 541-8510 {JP} JA KEMP & CO.
= JAPAN ENERGY CORPORATION 14 South Square
Tokyo 1050001 {JP} Gray's Inn

London WC1R 5LX {GB)

{54) NOVEL HETEROCYCLIC COMPOUNDS

{57}  The presentinvention relates to & heterocydic compound of the foliowing generat formuta {1):

j\{];)—m ()

/

wherein

X is sulfur atorn, oxygen atam or -NR®- (R may form a heterocyclic ring or a substiuted heterocydlic ring with R!
via the nitrogen atem],

R is alkyl group, substituted alkyl group, aryl group, i aryl group, h yelic group or substituted hete-
rocyciic group, and

R is hydrogen atom, halogen atom eic.;

of its pharmaceuically acceptable salt and interferon inducers, antiviral agents, anticancer agents and therapautic
agents for immunologic dissases comprising the compound {1} or its pharmaceutically acceptable salt as active
ingredients.

Printsd by Xerox {UK Business Servcas
2167 (HRSIBE

EP 1035123 A1
Description
TECHNICAL FIELD

10001]  The present invention relates to novel heterceyclic compeunds having inducing activity for bicsynthesis of
interferon. The heterocyclic compounds of the present invention induce biosynthesis of endogenous interferon in & liv-
ing body, and are usetul for medicines, such as antiviral agents, anticancer agents and therapeutic agents for immuno-
logic diseases.

BACKGROUND OF THE ART

[o002] 1t has been recently cleared that endogenous interfercn plays not only central role to bio-defensive mecha-
nism against virus infections and microbial infections, but also important role on amitumor and immune modulator.
Mass production of inferferon is established. Namely, it is possibie to be available of natural interferon by cell cutiure
ardalsoinproducaalargeamumofremnhnammerfemnfmmE coli ransierred with a gena of interleron and
many on thesa interferons have accumulated.. For example, many kinds of bickogical
activity on interferon, euch as antiviral activity, prevention of cell growth and immune modulation have been confirmad
and interferen is practiced on clinics as treating agents for virus infected diseases, such as hepatitis G and hepatitis B,
anticancer agents and therapeutic agents for immunclogic disease. Furthermors, it is suggestad that interferon will pre-
vent carcinogenesis by hepatitis C and hepatitis B.
[0003]  Since there is no therapeubic method for almost of the above diseases, interferon is especially made much
of.

DISCLOSURE OF INVENTION

[0004]  The objeci of the present invention is to provide novel low molecular compounds having inducing activity for
biosyrihesis of interferon, and interferon inducers, antiviral agents, anticancer agents and therapeutic agerts for immu-
nologic diseases comprising these compounds as active ingredients.

[0005]  Viruses of many kinds of animais, microbes such as mycob iaand p of them, mitogen,
specific antigens and immunopotenciators are kmown as inducers for biosynthesis of interferon. It i known that for
example, many kinds of natural double strand RNAs, synthesized double strand RNAs such as poly-1:C, and anionic
high mclecular compounds such as polyacryic acid and axyamylose midized with chlerite have inductive activity of
interferon.

{0006]  On the other hand, among low molecular compounds have been found flucrenones, pyrimidine derivatives,
anthraquinenes, acridines and so on having inductive activity of interleron {Stringfllow, . A.: Methods in Enzymolegy,
1981, 78, 262).

0007] H when these compounds are used in clinical trial, their inducing activity of imterfaron is unexpecteily
low and these compounds have side effects or by administering them repeatedly. their inducing activity of interferon
decreases and therefore, development on these compeunds have not sucteeded. Furthermore, imidazoquincknes are
known as interferon inducers amang low molecular compaunds. However, it is known that thass compounds are infarior
in selective interfercn inducing activity and simultaneousty induce cyiokines such as IL-6, TNF-g, etc {Testerman, T. L.,
et al.:J. Leuncyte Biol., 1995, 58, 365).

[0008]  Asthe result of extensive investigation of interferon biosynthesis inducers among low molecules, the present
inventors have found that the heterocydlic compounds of the present i ion hava interh biosynihesis
inducing activity.

[0009]  The present invention relates to a heterocyclic compound of the foflowing general formula {I):

e
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=
© Yo
RE__X .

\/Rz
\_7

wherein

X is sulur atom, ceygen atom, -NR3- {in which R® is hydrogen atom, ali! group or substiuted alig, or may form a
heterocyclic ring or a substituted heterocyclic ring together with B! via the nitrogen atom),

R is alkyl group, substituted alkyl geoup, aryl group, substituted ary! group, h yolic group or substituted hete-
rocydic group, and

A2 is hydrogen atom, or one or more substituents on the benzene ring, and said subsiituent is the same or different
and is hydroxy group, lower aligd group, substituted iower alkyd group, jower alkoxy group, substituted lower aliaxy
group, lower alkancyl group, substituted lower alkancy| group, aroyl group, substituted aroyl group, carbayt group,
lower akaxycarbonyl group, substituted lower alkaycarbonyl group, mino group, Jower alkylamine group, diflower
alkyliamino group, carbamoyt group, lower alkylcarbamoy group, diflower aliod)carbamoyl group, halogen atom,
nitro gnoup of Cyand group; of a pharmaceutically acceptable sait thereot.

[0¢10]  Further, the pr ir ion relates to & pharr tical position comprising a heterocyclic compound
of tha alyove formada {} or its pharmaceutically accepiable salt as an active ingredient.

[0011]  Further, the presenl invention relates to an interferon inducer, an antiviral agent, an anticancer agent and a
therapeutic agent for immunologic dissases compuising a heterocyclic compound of the above formula [T} or its phar-
mageutically accepiable saft as an active ingredient.

{02} Furthermore, the prasent invention reiates to a process for preparing a heterocyclic compound of the above
formuta () or its pharmaceutically acceptable salt.

00131  Groups RY, R? and R? in the fermula (1} are explained below.

[0014]  InR" alkyt group incluxes straight or branched C4. ¢ alid group {e.g. methyl, ethyl, propyi butyl, pen’qd |so
propyl, isobutyl, 1-methylpropyl, 3-methylbuty! or hexyl), Ca.7 cycloali group {e.g. cydopropy!, cyciops

or cycicheptyl), and allyl-substituted G 7 cycloalkyd group, preferably straight or branched C. alkd group {e g msthyi
ethyl, propyl, butyl or pentyf), and Cs.; cycloalky! group {e.g. cyclopentyl or cyclohexyl).

[0015]  In R substituted ali! group means the above aliyl substituted by the same or difierent and one oF more
substituents.

[0016]  Said substituents include cycloalyl group {Cap cydloalkyl group, such as cyclopropyl, cyclopentyl or
cyclohexyl), hydrory group, lower alkoxy group {C..¢ alkoxy such as methexy, ethoxy, propoxy, bukaxy or penoxy), sub-
stituted kower allcy group {substituted C,.5 alkoxy group, such as methoxyethaxy, ethoayathaxy, hydroxyethoxy of
chloroethoy), amino group, alkylamino group, cyano group, nitro group, acy! group, carboxy! group, lowsr akaxycarb-
onyl group (Cy.7 alkoxycarbonyl group, such as methexycarbonyl or ethanycarborwl}, halogen atom, such as flucrine
alom, chloring atom or bromine atom, mercapt group, fower alkylthio group (C 4. allyithio group, suich as methytthic,
ethytthic, propyithio or butylthic), substifuted lower alkyithic groun {substitled C,.5 alkytthio group, such as methox-
yethylthio, methyithicethyithic, hydroxyethyithio or chioroethytthic), aryl group (Cg.1p monocyalic or fused cyclic aryl
group, such as pheryl or naphihyd), substitited aryl group {substituted Cg.1g monocyclic or fused cydlic aryl group, such
as 4-hydroxyphenyl, 4-msthoxyphenyl, 4-fluorcphenyl, 4-chiorophenyl or 3 4-dichlorophenyd), and heterocyclic group
{56 membered saturated heterocyclic group containing nirogen atoms from 0-2 and axygen atoms from 0-2, such as
piperidyl, piperaziny!, morpholinyl, tetrahydrofuranyl, pyrrolidingd, pyrazelind or 1,3-dioxclarmyt, 56 membered unsatu-
raled hetecocyclic group, such as furyl, pyrrolyt, pyrazolyl, imidazoiyl, thiazolyl, thisnyl, pyridyl or pyrimiding, oc bicyclic
unsaturatad heterccyclic group, such as indeivl, isoindetyl, quinolyl, benzcthiazolyl, chromanyl, benzofurany or
phihadiming).

[0017] In & aryt group means G4 monccyclic or fused cyclic aryl group, such as phenyl or naphthyl.

[0018] In R! substituted aryl group means the above anyl group substituted by the same or diffierent and one or
more substituents.

50
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[0019]  Said subsiituent includes lower alkyl group (C, g alkyl group, such as methyl, ethyl, propyl, butyl, cyclopenty!
or cyciohexyl). hydroxy lower aliod group (hydraxy Cy.5 alky! group, such as hydroxymethyl, 2-hydroxyetty! or 3-hydrox-
ypropyl), lower alkouy lower alkyl group (Cq.g aloxy Gy alkyl group, such as 2-methoxyethy, 2-ethoxyethyl or 3-meth-
axypropyd), Rydraxy group, lower alkoxy group {C1. atkoxy group, such as methoxy, ethoxy, propoxy, buloxy of pentoxy),
CYENC group, aming group, substituted amino group. lower alkoxycarbony! group (Co 7 alkoxycarbony! group, such as
methooycarbonyl, ethoxycarbony or propoxycasbonyl), acyl group, nitro group, halogen atom, such as flucrine atom,
chlorine atorn or bromine atom, aryl group (Gs.1o menocydic or fused cyclic aryl group. such as phenyl or naphthyl),
sidstituted and group (substituted Cg.4n monocyclic or fused cydic ary group, such as 4-hydroxyphenyl, $-methoxy-
phenyi, 4-chioropheny! or 3.4-dichlorophenyl), and heterocyclic group (alicyclic or aromatic heterocyclic group contain-
ing nitrogen atoms from $-2 and cxygen atom from C-1, such as pyrrolidinyl, piperidyl, piperazing or morpholingd).
[0020} in R heterocyclic group means monocyclic saturated haterocyclic group, or unsaturated monocydlic o
fused heterocyciic group containing at least one heteroatom, that is, 0-3 nifrogen atoms, §-1 oxygen atom and 0~ 1 suffur
atom,

[0021]  Said saturated menocydlic heterocyclic group includes S or 6 bered saturated h yclic group, such
as tetrahydrofuranyl, pyrrolidinyl, morpholinyl, piperidyl, piperaziny! or pyrazolidingl. Said unsaturated monacyclic hete-
recyclic group means 5 or 6§ membered unsaturated heterocyctic group, such as turyl, pyrrobl, pyrazoly!, imidazciyl, thi-
azolyl, thienyl, pyridyl or pyrimidinyi. Saic unsaturated fused heterocydlic group means rated hicydic hete
group, such as indolyl, isoindolyl, quinciyl, benzothizolyl, chromany! or benzofurany.

j0022]  In R* substituted heterccyclic group means the above heterocyclic group substituted by the same or ditfer-
ent and one of more substituents.

[0023]  Said substituents include lower aliod group {C,_g alkyl group, such as msthi, ethy!, propyl, butyl, cyclopentyl
or cyciohexyl), hydraxy lower alkyl group {hydraxy C1. alkyl groun, such as hydroxymethy!, 2-hydroxyethyl or 3-hydrox-
ypropyl), tower alkoxy lower alkyl group {C.g alkaxy C+.¢ alky! group, such as 2-methaxysthy!, 2-ethexyetiyl or 3-meth-
axypropyl). hydroxy groun, lower alkoxy group (C1.5 alkoxy group such as methoxy, ethory, propexy, butoy or pentoxy),
cyane group, nifre group, halogen atom, such as fluorine atom, chiorine atom o bromine aiom, amino group, subst-
tuled amino group, lower alkoxycarbomyl group (C,.; alkoxycarbonyl group, such as methaxycarbony!, ethoxycarbory!
or propoxycarbonyl). acy! group, aryl group (Cs.40 monocyelic or fused cyclic aryl group, such as phemyl or naphithyl,
substituted aryl group {substituted Cy_4y monocyciic or fused cydlic arvl group, such as 4-hydrcxyphenyl, 4-methaxy-
phenyi, 4-chlorophemyl or 3, 4-dichlorophenyl), and heterocyckc group (alicyclic or aromatic heterocydiic group contain-
ing nitrogen atoms from 1-2 and axygen atom from 0-1, such as pyrrolidingd, piperidyl, piperaziny! or morphaling).
{o024] InRzlmera1kylgrmpmdudesC1salkylgram(eg methyl, ethyl, propyl, 1 lethyl, butyl, 1 hlpro-
pyl. 2-methylpropyl, 1,1-dimethylethyl, pentd, 1-methylbutyl, 2-methylbutyl, 3-methyloutyl, 1,1-dimethylpropyl, 1.2-
dimethyipropyl, 2.2-dimethyipropyl).

{0025] In B2 substituted lower alkyl group means the above akyl! substiluted by the same or different and one or
mare substituents.

[0026]  Said substituents include hydroxy group, lower aikoxy groun ffor exampla, Gy alkoxy group, such as math-

-y

axy, ethaxy or propoxy), l:arbuxwomup.m Hancycarhony! group (for example, Co.7 alkoxycarbeny! group, such as
methoxycarbomy, ethoxycarbony or prop i and halogen atom, such as fluorine atom, chiorine atom or bro-
mine atom,

[0027]  in A? lower alkexy group means Cq_ alkoxy group, such as methoxy, ethoxy of propoxy.

[0028] h1R"’wbsﬁknedlmaﬂmygrapmammsabwealmxygotpstbs‘ﬁiutedbymasameordﬂfermtard
one or more substituents.

[0029]  Said substituents indude hydroxy group, lower alkoxy group {Cy. alloxy group, such as methoxy, ethory o
propeary], carboxy! group, lower alaycarbomy! group (C;.; alkoxy-carbonyl group, such as methaxycarbonyl, ethoxy-
carbonyl group or propaxycarbonyl) and halogen atom, such as fiuorine atom, chloring atom or broming ziom.

[0030]  In R lower atkanoyl group means Cy. alianoyl group, such as formyl, acetyl, proganoyt, butancyl, pen-
tanoyl or hexanoyl.

[0631]  In R? substituted lower alkanoy! group means the above alkancyl oroup substituied by the same or different
and one or more substituents.

{0032]  Said substituents include hydrey group, lower alkony group (G5 alikoxy group, such as metheey, ethaxy or
propaxy}, carboxyl group, lower alkoxycarbonyl group (Cs.; alkuxycarbonyl group, such as methaxycarbony! or propox-
ycarbonyl) and halogen atom, such as flucrine atom, chlorine atorn or bromine atom.

10033]  In R? arcyl group means C;.11 aroyl group, such as benzoy! or naphthoyt.

10034] In R2 substituted arcyl group means tha above aroy! group substituted by the sane or different and one or
mare substiuents.

{0035] Said substituents include hydreoy group, lower alkaxy group (C._5 alkoxy group, such as methoxy, ethaxy or
propexy), carboxyl group, lower alkaycarbony! group (G ; alkoxycarbony group, such as methaxycarbonyl, ethaxysar-
bonyl or propaxycarbomyd) and halogen atom, such as flucrine atom, chloring atom or bromine atom.
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[0036] in B2 lower alkaxycarbonyi group means C;.; alkoxycarbony! group, such as methaxycarbonyl, elhaxycart-
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[0a37] Inﬂzm" d lower alkaycarbonyl group means the above alkoxycarbony! group substitted by tha
same cr different and one or more substiuents.

[0036]  Said substituents nclude hydrosxy group. lower alkexy group (G alkoxy group, such as methoxy, ethoxy or
propoxy), carboxyl group, lower aliaxycarbomy group {C,.; alkoiycarbonyl group, such as methaxycarbonyl, sthoxycar-
boryl or propoxycarbonyl) and halogen atom, such as llucdine atom, chiorine atom or bromine atom.

[0039]  in R? lower aliylaming group means amino group substituted by C,_g aliyl group {e.g. methylaming, ethyl-
aming, propylamine, butylamino).

[0040] !n R2 di(lmver alkyl}anmo gfm.p means ammu groun substituted by the same or different and Cy.¢ alkyl
group {e.g. dimethyl ety

[0041] in B2 lower alkylcarbamoyl group means. caroamo;d group substituted by Cy.5 alkdl group {e.g. methylcar-
bamoyl, ethylcarbamol, propylcarbamayl, utyicarbamayt).

[0042]  in R diflower alkyl}carbamoy! group means earbamoﬁ group subsxrlmed by the same or different and G, 5
alky! group {e.g. dimethylcarbamoyl, diethylcart

[0043]  In R? halogen alom means halogen atom such as ﬂuome atom chioring atom, bromine atom or iodine

atom.

[0044]  In R® alil group inciudes stright or b “Gxualkylgrmp(&g me‘!'frlewlprmﬂhﬂvlpemﬁ
ey} and Cy.7 cycicalil group (e.g. cyclopropyl, cyclopentyl, cy oty bly straight or branched
Cygabod goup (s.9. methyl, athl. propyl, butyl, pentyf}, andCs7 cvdoakrlgvm tac crdoperly! cycloheuyl).
[0045]  In R? substiuted alkyl group means the above alky! group substiluled by the same or different and one or
mare substiluents.

[0046]  Said substituents include cycloalky! group {Cy cycioalkyt group, such as cyclopropyl, cyclopentyl or
cyclohexy), hydroxy group, fower alkoxy group (C+g alkaxy, such as mathoxy. ethoxy, propasy, butoxy or pertaxy),
amino group, cyano group, aryl group such as pheny!, substituted anyl group, such as 4-hydroxyphenyl, 4-methoxyphe-
nyl, 4-chioropheny or 3.4-dichlcrophenyl, nitro group and halogen atom, such as fluorine atom, chicrine atom or bro-
mine atom.

[0047]  Hsterocyclic ring formed together with RS and R! via the nitrogen atom msans 5 or 6 membered saturated
heterocychic fing, such as 1-pyrrolidinyt, 4-morpholinyl, 1-piperidyl, 1-piperaziny! or 1pyrazoiding!, and 5 or 6 mem-
bared unsaturated heterocydlic ring such as 1-imidazolyl.

[0048]  Substiuted heterocyclic ring formed together with R® and R via the nifrogen atom means the above hete-
racyclic ring formed together with R and R via tha nitrogen atom alkyl substituted by the same or citferent and one or
mors substituents.

[0049]  Said substituents include lower allof group {G1 5 alkyl group, such as methyl, ethyl, propyl, butyl, cyclopentyl
or cyglohexyl), hydroxy Jower alkyl group (hydrexy Cy.g alk, such as hydroxymethyl, 2-hydromyethyl or 3-hydroxypro-
pyl). lower alkoxy fower alkyl group (Cy5 allkoxy Cy.g alkyl, such as 2-methasysthy!, 2-sthoxyethyl or 3-methaxyprooyl),
hydrouy group, lowsr alioxy group (C+.¢ alkoxy, such as methoxy, sthoxy, propoxy, butoxy or pentoxy) and Gyano group.
[0050]  The compound (f) of the present invention forms an equilibrium mixiure with a tautomer represented by the

foklowing formula {ia):
NH,
)IH
N~
0 !
1 );\ & N>= (i) v/
R—X N

$a

[0351]  The compound {[} of the present invention may forms a saft with &n agid.

[0052]  The preferable acids are pharmageutically acceptabie acids, including inorganic acids, such as hydrochioric
acid, sutturic acid, hydrobromic acid, efc., organic acids, such as acelic acid, oxalic acid, citric acid, malic acid, tarlaric
acid, fumaric acid, maleic acid, ec.

[0053] Further, in case of the compound (1) having an acidic substituent, the compowund may form a salt with & base.
{0054]  The preferable bases are pharmaceutically acceptable bases, including inorganic bases like alikali metals,

col
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Reference 114
G-Amino-9- - -2-(2- rin

[0617]

NH;
.
H3 C’ 0\/\0/‘\\N N

[0618]  &-Amino-8-benzyl-2-(2-methoxyethoxy)purine (93mg, 0.31 mmol} and bromine {1mi) were dissolved in
methylene chloride {100ml). The solution was stirred at room temperature for 1 hour. Aguecus sodium thiosuifate was
added to the reaction mixture. The organic layer was separated, dried on sodium sulfate and concentrated in vacuc o
dryness. The residue was purified with silica gel chromatography {1%methanclichioraform) to give the subject com-
pound (75mg, yield 64%).

'H-NMR{DMSO-d5) 5:7.46(2H, br s}, 7.38-7.23(5H, m), 5.25(2H, 5), 4.33{2H, 1, J = 4.6Hz), 3.61(2H, 1, J = 4.6H2),
3.28(3H,9).

Refer: 115
Aming-9- -8 -2-{2- uring
[0619]
NH;

N)j:u\)-ocu
LN o s

[0620]  6-Amino-9-benzyl-8-bromo-2-{2-methoxyethoxy)purine (69mg, 0.18mmol} in methano! (50ml) was dis-
solved in 28% sodium methoxide/methanol (1ml) and the mixture was refluxed on heating under stiming for 5 hours. The
reaction mixture was concentrated in vacuo to dryness, and to the residue was added water. The solution was extracted
with chiorcform and the organic layer was dried on sodium suifate and concentrated in vacuo to dryness. The residue
was purified with silica gel chromatography (3%methanol/chloraform) to give the subject compound (26myg, yield 43%).

TH-NMR{DMSO-dg) 5:7.36-7.23(5H, ), 6.88(2H, br 5), 5.04({2H, 5}, 6.29(2H, 1, J = 4.6H2), 4.04{3H, 5), 3.60(2H. 1,
J = 4.6Hz), 3.28(3H, 5).

INDUSTRIAL APPLICABILITY

[0621}  According to the present invention &n interferon inducer containing a compound of the prasent invention as
an active agent is provided. The interferon inducer of the present invention has inducing and activating activity for bio-
synthesis of interferon and therefore, is useful as therapeutic agents based on biological activities of interferon, such as
antiviral activity, preventing activity of cell growth, immune modulation etc., that is, therapeutic agents for virus infected

5
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diseases (e.g. hepatitis C, hepatitis B), anticancer agents and agents for immunclogic diseases.
Claims

1. Aheterocyclic compound of the following general formula (I

NH,
1 TN —om ()
R’—xJ\N/
LR?
\

wherein

Xis sulfur atom, oxygen atom, -NR®- { in which R is hydrogen atom, afkyl group o substituted akcl, or may
form a heterocydlic ring or a substituted heterocydlic ring together with R’ via the nitrogen atom),

R'is alkyl group, substituted alkyl group, aryl group, substituted ary! group, heterocyclic group or substituted
heterocyclic group, and

R2is hycrogen atom, or one or more substituents on the benzene ring, and said substituent is the same or dif-
ferent and is hydroxy group, lower alkyl group, substituted Jower alkyd group, lower alkaxy group, substituled
lower allany group, fower alkanoyl group, substituted lower alkanoyl group, aroyl group, substituted aroyl group,
carboxyl group, lower alioxycarboryl group, substituted lower alkoxycarbomyl group, amino group, lower
akylaming group, diflower alikyljarmine group, carbamoyl group, lower alkylcarbamoyl group, diflower alky!)car-
bamoy! group, halogen atom, nitro group or cyano group, or a pharmacetticat acceptable salt therecf

2, A heterocyclic compound of the formula (I} or its pharmaceutically acceptable salt:

wheregin

X' is suffur atom, cxygen atom or -NR™ - in which R is hydrogen, G,.g alkyl group, or substituted G.¢ aliyl
group, or may form a heterocyciic ring or a substituted heterocyclic ring together with R via the ritrogen atom,
R'2 i5 Cy_; atiyl group, substituted Cy.5 aliyl group, aryl group, substituted aryl group, a heterocyclic group or
a substituted heterocyclic group, and

R28js hydrogen atom, or cne or maore substituent on the benzene ring, and said substituent is the same or dif-
ferent and is halegen atom, G5 alkoxy group, nitro group or hydroxy group.

3. The heterocyclic compound of claim 1 or 2, wherein X or X1 is sulfur atom, or its pharmaceutically acceptable salt.
4. The heterocyclic compound of claim 1 or 2, wherein X or X'is oxygen atom, or its pharmaceutically acceptabie salt.

5. The heterocyclic compound of claim 1 or 2, whersin X or X' is -NH-, or its pharmaceutically acceptable salt.

L
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Process 1.
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wherein R', X and R? are the seme as delinition in the formula {f), Y is lsaving group such as halogen atom {e.g. chio-
fine atom, bromine atom), RS is alkyl group, and R® and R® are hydrogen atom, or mean amine protective group
becausa they are protected by amino protective group on the way of reaction, if necessary.

{0071]  Compound (3) is prepared by reacting compound (2) with NHR*R in an agueous solution cr in an organic
soheent.

[0072]  NHR®RP can be used about equal molar or large excess amount to compound (2).

[0073]  Organic solvents are akcohols, such as methanc, ethanot, propanol or butanol, ethers such as tetrahydro-
furan, 1.4-dicxane or diglyme, or aprotic soivents, such as dimethylformamide, dimethyl sulioxide, acetonitrile or hex-
ameﬂwbhosplmnts&namde [(CFI,;]zﬂ}aF']

[@074] The lected from the range between room temperature ard about 200°C.

[0075] Heactmvesselssud‘l as aulmhveetc. may be used in the reaction, i necessary.

[0076] Compound (5} is prepared by reacting cormpound (3) and compound (4} in the presence of a base in
organic solvent.

0077]  Compourd {4} can be used about equal molar or several molars 10 comgound (3).

[0078]  Bases are inorganic bases such as alkali metal carbonates (e.g. sodium casbonate, pofassium carbonate),
or organic bases, such as terfiary amines [2.9. riethylamine, diiscpropylethylaming) or pyridines (e.g. 4-dimethylami-
nopyridine, pyriding). The bese is preferably used about egual motar o compound (4)
{0079]  The organic solvants are halogenated hydrocarbens such as tetrachioromethane, chioroform or methylens
chicride, ethers such as dietind ether, iehahydmfuran ori 4-dmxane or aprotic saivents, such as dimetiwiformamide,
dimethy! sulfoxide, acatoriiirde or b thylphosphare ide.
[0080]  The reacton tempsrature is selaﬁzed from the range between about 0°C and around beiling point of the sol-
vent.
[008t] Compound (6) is prepared by reacting compound (5) with Br; in an organic solven.
[0082] A reaction promoter such as sodium acetate may bs added fo reaction mixture.
{0083] Er; is used from equal meiar to several molars to compound (S), preferably from equal molar ko one and half
molars.
[0084]  The organic solvents are halogenated hydrocarb such as
chioride, ethers, such as diethy! ether, acetic acid, or carbon disulfide.
[0085]  The reaction temperature is selacted from the range between about 0°C and around boiling peint of the sol-
vent
[0086] Compound (7) is prepared by reacting compeund (6) and an alcohol such as methanel in the presence of a
base in an organic solvent.
[0087]  The basa are alkali metals, such as sodium or potassium, alkali metal hydrides, such as sodium hydride or
potassium hydride, crganometalic compounds, such as methyl lithium, buty! [iihium o lithium dilsopropylamide.
{0088}  Thebase is preferably used from about equal molar to about two times as much to compound {€).
[0088]  The organic sohvents ere ethers, such as diethyl ether, tetrahydroh:ran or 1 4-dman& or aprofic solvents,
such as dimethylformamide, dimethy! sulfoudde, acetonitriie or h hylph de. Tha alcohol as the rea-
gent, such as methanol, ethancl, propancl or butano! maybesewedasasolvent
[0090]  The reaclion temperature is selected from the range between about room temperature and around boiling
point of the sohent.
[0091]  Compound {8) is prepared by reacting compound {7) with R'XH in an organic soiver.
[0092] RU¥H is usad from about equal molar to several molars 1o compound (7).
10093  ‘When X is oxygen atom or sutfur atom, the reaction is preferabily cammied out in the presence of a base.
[0094} The bases are akali metals, such as sodium or potassium, alkali metal hydrides, such as sodium hydride or

fydride, ¢ lic compounds, such as methy! kthium, butyl kthium or lithium diisopropylamide. The
bassaspreferab!y used about equal molar to RTXH.
[0095]  The organic solvents are aprotic schents, such as dimsthyliformamide, acetonitrile or hexamethyiphospho-
roustriamice, or ethers such as diethyl ether, tetrahydrofuran or 1,4-dicxane or diglyme.
[0096] The reaclion temperature is selected from the range about room temp and around bailing
point of the solveni.
{0697] Compound [9) is prepared by realing compound {8) with an acid in water or a mixture of water and an
organic solvent.
[0088]  The acids are inorganic acids, such as hydrochloric acid or hydrobromic acid, or crganic acids such as iril-
luorcacetic acid.
[uuse] The arganic sclvents are sthers, such as diethy! sther or tetrahydrofuran, aprotic sobvents such as dimethyl-

i hols, such as methanol, ethanol or propanal, or acetic acid.

[0100] The reaction temperaiure is selected from the range between about room temperature and arcund boiling
poirt of the solvent.
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rethane, chioroform or melhylene
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Process 2. ‘
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wherein R, X and R? are the same as definition in the formula {1}, Z is halogen atom such as chicrine atom of bromine
atom, or leaving group such as methanesulforrdoxy or p-tolusnesulfonyloiy, and Y and RS are tha same as defined
above.

[0105]  Compound {11)is prepared by a method known by the skiled person. For instance, when Z is chlorine atom,
compound (11} is prepared by reacting compound (10} with phasphorusaychloride.

[0102]  The reaction femperature is selected from the range bety 1 room tamp and refi: temperature of
the reaction solvent. When Z is methanesulfonykuey, compound (11) is prepared by reacting compound (10] with meth-
anesuffonyl chicride in the presence of a bese in an organic scivent, and if necessary, NH; group on compound (10)
protectsd and then deprotectad. 2
[0103] The basas are morganc pases such as akaii meta! carbonates {2.9. potassium carbonais), or ong
bases, such as triethytami propylethylamine, 4-dimethytaminopyridine or pyridine. .
[0104]  The organic solvents are halogenated hydrocarbons such as methylene chioride, ethers, such as 8
emerorlelmhydmfuran of sproﬁcsoivenbssmh as dimethytformamide, efc.
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vent.

[0106] Compound (12) is prepared by reacting compound {11} with R"XH in an organic solvent.

[0107]  When X is cicygen atom or sulfur atom, the reaction is preferably carried out in the presence of abase. The
bases are alkali metals such as sodium or potassium, alkali metal hydrides, such as sodium hydride or potassium
hydride, or ongar o ds, such as methyi lithium, butyl lithium or lithium diisopropylamide.

[0108]  The organic solvents are aprotic soivents, such as dimethytformamide, acetoritrile or hexamethylphospho-
roustriamicle, or ethers, such as diethyi ether, tetrahydrofuran 1.4-gicxane or diglyme.

0109]  The reaction temperature is selected from the range b 1 about room temp e and around beailing
point of the sotvenl.

[0110]  Compound {13) is prepared by reacting compound {12) and compound (4} in the preserice of a base in an
organic solvent.

[0111]  Thebases are inorganic bases such as alkali metal carbonates (e.g. sodium carbonate, potassium carbon-
ate), or organic bases, such as ferfiary amines (e.g. friethylamine, diisopropylethylamine) or pyridines {e.g. dimettyl-
aminopyridine, pyridine).

[0112]  The organic solvents are halogenated hydrocarbons such as methylene chiorids stc.. ethers, such asdisthyl
ether or tetrahyd'ofura': or aprotic sdvems such as dimethylformamide, dimethyl sulfoxide or acetonitrile.

0113t  The '+ lected from the range between about reom temperature and around boiling
point of the sohvent.

[0t14]  Compound (14) is prepared by nitrating compound {13} in an organic solvent, for axample by adding nitric
acid thereto in an organic soivent such as acelic acid.

[0115]  The reaction temperature is selected from the range between about -20°C and around boiling poirt o the
solvent.

0116}  Compound {15) is prepared by reducing nitre group on cempound (14) in an organic sotverr.

[0117]  The reducing agents are hydrogen, sodium borohydride or fithium aluminum hydride.

[0t18]  The organic solvents are aicohols, such as methanol or ethanol, esters such as ethyl acetate, efc., or ethers,
such as diethyt ether or tetrahydrofuran.

{0119] The P is selected from the range between about 0°C and around boiling point of the sol-
vent.

[120}  Compound {16) is prepared by reacting compound {15) with formic acid or trimetty! orthoformate in the
presance of an acd.

[0121]  The acids are inorganic acids such as hydrachieric acid, or organic acids, such as p-toluenasulfonic acid or
camgheor sulfonic acid.

[0122]  The reaction temperature is selected from the range between about room temperature and arount boifing
point of the sotvent.

[123]  Compound {17) is prepared by reacting compound {16) and Br; in an organic solvent.

{01241 A reaction promoier such as sodium acetate may be added in this reaction.

[0125]  The organic solvents are halogenated hydrocarbens, such as tetrachioromethane, methylans chioride or
dichioroethane, ethers such as diethyl ether, acetic acid, or carbon disulfide.

[0126]  The reaction temperature is selected from the range between about 0°C and around eiling point of the sal-
wvent.

[0127] Compound {18] is prepared by reacting compound (17}andF!50H in the presence of a base in an crganic
solvent.

[0128]  The bases are aliali metals, such as sodium or potassium, alkali metal hydrides, such as sodium hydride o
potassium hydride, or organometalic compounds, such as methyl lithium, buty! fithium ar Jitium dilsopropylamide.
[0129] The crganic solvenis are ethers, such as diethy! ether or tetrahydrofuran, or aprotic solvents, such as
dimethwHormamide or acetonitrie. The alcohol used as the reagent, such as methanol, ethancl, proganol or butanol
may be served as a sohent.

[0130] The reaction temperature is selected from the range between about room temperature and around beiling
paint of the solvent.

[01313  Compound (19} is prepared by treating compound (18) with an acid in water or & mixtura of water and an
organic sohent.

[0t32]  The acids are inorganic agids, such as hydrochloric acid or hydrobromic ecid. or organic acids such as irif-
luorgacetic acid, etc.

0133]  Ths organic saivenis are ethers, such as diethyl ether or tetrahycirofuran, aprotic solvertts, such as dimeth-
ylformamide or aceloniirile, alcohols, such as methancl, ethanot or propanol, or acetic acid.

[134]  The reaction temperature is selected from the range between about room temperature and around boiking
poist of the scheent.
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