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Industria y Comercio 
S U P E R I N T E N D E N C I A 

DIVISION DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No. 06-96752 

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION 

� FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 583 DE 

FECHA 18 DE DICIEMBRE DE 2007 EL TERMINO HABIL SEIJALADO 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 publicaciOn 
en la gaceta de Propiedad Industrial, deberÆ 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. 
SI  NO X 
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SUPERINTENDENCIA DE INDUSTRIA V COMERCIO 
DIVISION DE NUEVAS CREACIONES 

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

Apoderado: Margarita Castellanos Abondano 

ASUNTO Radicaciôn 06-96752 

Patente de InvenciOn 

� Via PCT (fase 

TrÆmite 002 
Evento 001 
ActuaciOn 430 
Oficia 
Folios 

fi Cap.I fi Cap. II 

No. Sol. Internacional 
Fecha de PresentaciOn Internal 

PCT/J P2005/005401 
24/mar/2005 

EJ 
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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. DescripciOn: Folios: 196 a 408 Como se radicO inicialmente. 
Folios 466 a 664 Mod ificaciOn. 

1.2. Reivindicaciones: Folios 409 a 422 Como se radicO 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 invención 

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 (I): 

NH2 
I H 

N  2 

R1 
x1 
’C’ N>==0 COOR 
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Reivindicaciones 1-11 20: Un compuesto de la formula (I) 
ReivindicaciOn 12: Composiciones que los contienen 
Reivindicación I 3:1.Jn inmuno-modulador. 
ReivindicaciOn 14: Un agente terapØutico. 
ReivindicaciOn 15: Med icamento 
ReivindicaciOn 16: Un proceso Para preparar los compuestos de formula (I). 
ReivindicaciOn 17: Un compuesto de formula (10) 
ReivindicaciOn 18: Proceso. 
Reivindicación 19: Compuesto de fOrmula (11). 

Se catalogO la invenciOn, segUn la ClasificaciOn Internacional de Patentes (IPC.). 
C07D473/18, A61 K31/522, 31/5377, A61 P31/12, 35/00, 37/02, 37/08 

3. De la solicitud de Patente 

3.1. Reivindicaciones (artIculo 30 D 486 do la C.A.N.) 

-La reivindicaciOn I no es clara, donde se rotulan los sustituyentes con 
denominaciones genØricas tales como por ejemplo "R es un grupo aiquio, un grupo 

Shidroxi aiquilo, un grupo haloalquio, un grupo alcoxi, un grupo hidroxialcoxi, un grupo 
haloalcoxi ... ." 0, "...Z un grupo alqui!eno sustituido o no sustituido 0 Ufl grupo 
cicloalqulleno sustituido o no sustituido..." o "...un grupo holoalquio, un grupo 
aiquileno.." etc., no aparece sustento de todas las posibles estructuras que se 
encierran esas denominaciones y menos Para el incalculable nümero de 
posibilidades de sus permutaciones. En las reivindicaciones no se aceptan los 
tØrminos ambiguos, indeterminados o que causan confusiOn respecto al alcance 
exacto de la invenciOn, o sea, esos tØrminos no delimitan claramente el alcance de la 
invenciOn; no se aceptan expresiones genØricas 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.  

5 -la reivindicaciOn 15 es redundante con la reivindicaciOn 12, ambas son una 
"composiciOn" que comprende un principio activo "compuesto de fOrmula (I)". 

4. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta Para determinar el estado de la tØcnica fecha 
de presentaciOn de la solicitud de la cual se reclama prioridad, 26/mar/2004. 
Teniendo en cuenta la fecha indicada se realizO la bCisqueda del estado de la 
tØcnica, en bases de datos donde esta oficina tiene acceso libre, Para büsqueda de 
documentos relacionados con la materia que se reclama coma nueva e inventiva en 
presente solicitud, encontrndose los siguientes documentos mÆs relevantes: 

EDI Documento Titulo 
Fecha de 

Publicación* 

EP1035123 Novel heterocicIi compounds I 10/jun/1999 
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5. AnÆlisis 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 fOrmula Markush (I): 

NH2 

H 

N 

 
N 

Jill 
R1rX1NN  2 

z x y 

Y3 COOR 

S -El estado de la tØcnica D1[EP1035123] enseæa, derivado de de 6-amino- 7,9-
dihidro-8H-purin-8-ona-2,9-disustituido que tienen la fOrmula Markush (I): 

100501 The compound (I) of the present irwerition forms an equilibrium mixture with a tautomer represented by the 
following formula (Ia): 

NI4 

11 

100511 The compound (I) of the present Hwention may forms a salt with an acid, 
.[0052) The preferable acids are pharmaceutically acceptable acids, including inorganic acids, such as hydrochloric 
add, sulfuric acid, hydrobromic acid etc., organic acids, such as acetic acid. oxalic acid., citric acid, malic acid, tartaric 
acid, lumaric acid, mafeic acid, etc. 
such as sodium or potassium, or organic bases, such as tilethylamine or pyridine. 

[00551 Preferable embodiments among the compounds (I) of the present invention are as follows, 

(a) A. heterocyclic compound of the lormuls (U): 

II 
) 

10 



i

4 

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

Process I. 

’? 

c2v 

I b 

.  
Cl  



4. 

5 
-Proceso reclamado en la reivindicaciOn 18 y compuesto reclamado mediante la 
fOrmula (11). 

BrI N  

X N 

1--n, , " : r/ 

\1 

7 R2 

-El elemento caracteristico son los derivados de 6-amino- 7,9-dihidro-8H-purin-8-ona-
2,9-disustituido, ya eran conocidos en Dl, al igual que los esquemas de reacciOn, o 
procesos para preparar los esos derivados. VØase todo Dl, especialmente todo lo 
relacionado con los compuestos de fOrmula (la) y (I), y la reivindicaciOn 1, porque 
los compuestos carbonulicos que tienen Ætomos de hidrOgenos en sus carbonos alfa 

se interconvierten en forma rÆpida con sus correspond ientes enoles (eno + ol, 
alcohol insaturado). Esta rÆpida interconversiOn entre dos especies qulmicamente 
distintas es una clase especial de isomerla conocida como tautomerla. A los 

isOmeros individuales se les llama tautómeros. 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 (I)) en 
forma pura. Eso quiere decir que al momento de obtener los compuestos de fOrmula 
(I) en (Dl), se obtiene inmediatamente y en mayor cantidad los compuestos de 
formula (la), 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 CAN 

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 AfectadasReguisito que Afecta 
Dl I EP1036123 1-20 1 Novedad 

En cumplimiento del artIculo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dias 
contados a partir de la fecha de notificación de la presente comunicación. En caso 
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de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, se denegara la patente. 

NotifIquese 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 
Øl no procede recurso aluno ep’1)vIa gubernativa. 

ALIX CARMENZ*9( CESPEDES PE VERGEL 
Directora de NuØvas Creaciones (c) 

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

� ICONCEPTO TECNICO No. IEXAMINADOR TECNICO Código No.202012 I 
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Europitisches Patentamt 

(19) European Patent Office 

Office erxop4en des brevets (11) EP1035123A1 

(12) EUROPEAN PATENT APPLICATION 
pubtished in accordance with An. 158(3) EPO 

(43) Date of publication: (51) hit. Cl7: COlD 473/16, C07D 473/18, 
12.09.2000 Bulletin 200037 C07D 473124, A61 K 31152, 

(21) Application number: 98955930.6 A61K311535 

(22) Date ot filing: 26.11.1998 (86) IrTternationalaplication number: 
PCTIJP98/05318 

(84) Dealgrerterl Contracting States: 
AT BE CH CT DE BK ES Fl FR GB GR IE IT U LU 
MC NL PT SE 

(30) Priority: 28.11.1997 JP 34742297 
11.124997JP36745197 
1712.1997 JP 36744997 

(71) Applicants: 
Sumitomo Pharmaceuticals Company, Linhtted 
Osaka 5414510 (JP) 
JAPAN ENERGY CORPORATION 
Tokyo 1054001 (JP) 

(87) International publication number: 
Y.V 99128321 (1 0.06.1999 Gazette 19923) 

(72) Inventors. 
KURIMOTO,Ayunsm 
Nlatulnomtya-sN Nyogo 662-0831 (JP) 
O(NO, Tetsuteko 
Nlthlnomlya.aIti Kyogo 662-0831 (JP) 
KAWAKAM, hme 
Nishinomiya-stul Kyogo 662-0002 (JP) 

(74) Representative: 
Cresswell, Thomas Anthony 
LA. KEMP&CO. 
14 South Square 
Gray Inn 
London WC1R5LX(GB) 

(54) NOVEL HETEROCYCLIC COMPOUNDS 

(57) The present invention relates to a heterocyclic compound Of the following general formula (1): 

wherein 

Xis suffix atom, oxygen atom or -N FP-(A° may form aheterocyclic ring or a s&telituted heterocyclic ring with R1 
via the nitrogen atom), 

4 R is isiryl groW, substituted alkyl group, ar gro,, substituted aryl grorç heterocyclic group or substituted hate-

CO) rocyclic girmp. and 
01 A2 is hydrogen atom, halogen atom etc.: 

or its pharmacaulically acceptable salt and iritertaron In&jcers, entiveal agents, anticancer agents and thevepeutic 
agents for itrmiuriologic diseases comprising the compound (I) or its pharmaceutically acceptable salt as active 

o ingreotents. 

0. 
w reanbuX.rrUlt 

S.-
2 1r7 

EP1 035 123A1 

Description 

TECHNICAL FIELD 

5 (0001) The present Invention relates to need heterocydicconounde having inducing activity for biosynthesis of 
interferon. The heterocyclic corrounds Of the present invention induce biosynthesis of endogenous interferon in a liv-
ing body, and are useful for medicines, such as antiviral agents, anticancer agents arid therapeutic agents for immuno-
logic diseases. 

is BACKGROUND OF THE ART 

[0002] It has been recently deared that endogenous kiterferenyfeys not omitycentral rdetobio-deferiavemecha-
nisni against virus infections and rnaobial infections, but also inortan1 role on antitumor and irn.reirie modulator. 
Mass production of interferon is established. Namely, it is possible to be available of natural interferon by call culture 

iS and also to produce a large amount of recombinant interferon from C. coil transferred with a gene of interlavon and 
therefore, many research achievements on these interterons have accumulated For exarnule, many kiratisot biological 
activity on Interferon, such as antiviral activity prevention of call growth and mnvnu,e modulation have been confirmed 
and interferon is practiced or, chaos as heating agents for virus infected diseases, such as hepatitis C and hepatitis B. 
anticancer agents and therapeutic agents for imunologic disease Furthermore, it is suggested that interferon will pre-

ss vent carancigenesis by hepatitis C and hepatitis B. 
(00031 Since there is no therapeutic method for almost of the above diseases, interferon is especially made much 
of. 

DISCLOSURE OF INVENTION 
25 

[0004] The object of the present invention is to provide novel low rndecuærconoundshaving inducing activity for 
biosynthesis of interferon. and Interferon inducers, antiviral agents, anticancer agents and therapeutic agents for nina,-
nologic diseases comprising these compounds as active Inedients. 
[0005] Viruses of many Winds of animals, microbes such as mycobacteria and protozoa, extracts of them, mien, 

x specific antigens and ininsunopotendators are brown as inducers for biosynthesis Of interferon. It is known that for 
example, many fends Of natural double strand RNAs, synthesized double strand RNAs such as poly-LC, and anionic 
high molecular compounds such as poIyacric acid anal oxyarnylose oxidized with chlorite have inductive activity Of 
interferon. 
(0006) On the other hand, among low molecular compounds have been found fluorenones, pyrirnidine derivatives, 

25 anthruinones. acridines and soon fussing inductiveactivity of interferon (Stringfollow, D. k: Methods in Ericmoicgy, 
1981,78,252). 

(0007) However, when these corr,otrride are used in clinical trial, their inducing activity Of interferon is unexpectedly 
low and these compounds have side effects or by administering them repeatecty, thee Inducing activity of interferon 
decreases and therefore, development on these conporaids have not succeeded. Furthermore, imidszoquinotnes are 

40 known asinterferon inducers amarig low moIeo4er compounds. However, his known that these compounds are inferior 
in selective Interferon inlicirig activity and shriultaneouety induce cyfoldnes such as IL-S ThF-u, etc{Teslerrnan, T. L, 
at el: J. Leukocyte Bid., 1995, 58, 365). 
[0006] As the result Of extensive investigation of interferon biosynthesis inducers among low molecules, the present 
inventors have found that the heterocyclic compounds of the present invention have excellent Interferon biosynthesis 

45 inducing activity. 
100091 The present invention relates to a helerocydtic conpoumxt Of the blowing general formula (I): 

us 
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NM 

R1 

(I) 

I R2 

15 

wherein 
15 

Xis isitluratom, oxygenato -N (in which H5 is hydrogenatorn, alkyl group orsubstltuted atl, ornraybnrra 
heterocyclic ring or a  heterocyclic ring together with via the ititrogaeatoni, 
R’ isalk)l group, substituted alkyl 

group, 

aryl group, substituted aryl group, heterocyclic group or substituted hate, 
rocydicgroup, end 

25 P2 is hydrogen atom, or one or more substituents on the benzene ring. and said sibstituent is the same or different 
and is hydroxy groV, lower Wiq,4 group, substituted lower alkyl gro lower alicoxy group, substituted lower alkoxy 
groLqx lower airanoyl group, substituted lower allismyl group aroyl group, substituted aroyl group. carboxyt group, 
lower airoxycarbonhi group, substituted lower aflcracycaibonyl group, anirsi group, lower alkyfanrino group, dicwer 
afcyarnerro group, carbarnoyf group, lower alkylcarbamoyl group, ut,(lower alkyl)carbanioyf group, halogen atom, 

m nitro group or cyano group; or a pharmaceutically acceptable salt thereof. 

100101 Further, the present invention relates to apharmaceutical conosition comprising  heterocyclic compound 
of the above formula (I) or its pharmaceutical y acceptable salt as an active ingredient 
jO011i Further, the present invention relates to an interferon inducer, an snthiral agent an anticancer agent and a 

is therapeutic agent for rrnrrerndoglo diseases conçaieing  a heterocycltc corround of the above fornxita (I) or its phar-
maceutically acceptable salt as an active Ingredient. 
(0012] Furthermore, thepresert invention relates to a processpreparing aheterocyclic compound of the above 
formula (Q or its pharmaceutically acceptable salt. 
(0013] Groups A1, A2 and A3 in the formula (I) are explained below. 

35 100141 In H’ alkyl group includes Weight or branched C1.,0 alkyl group (eg. methyl, ethyl, propyl, butyl, pentyL iso-
propyl, isthityl, i.meihydropyl, 3rethylbjtyl orhexyl), C5.7 cydoalktl group (e.g. cydoproç, cyclopentyl, cyclohex)1 
orcydoheptyl), and all I-substituted C3.7 cycboalkyl group, preferably straight orbranched C1_6 alkyl group (e.g. methyl, 
ethyl, prcpyt butyl orpentyl), and C57 cycloalkyl group (e.g. cydopentyl srcydol’rexyl). 
10013] is A1 substituted afkyl group mearattre above allI substituted by the same orctiffererrt and one or more 

40 subeitihients, 
100161 Said substitL.enta mckEe cydoakyl group (C3.6 cydoatql group, such as cydopropyl, cydopentyl or 
cydohexyl). hydroxy group, lower al" group (Cl -6 ak-y such as melfroxy. ethaxy. propoxy, butoxyorpenbxy), sit-
atitjted lower aFeoxy group (substituted C1.5 alkoxy group, such as met-"hoxy, ellroxyeethoxy. hythoryethoxy or 
chloroethorcy), arena group, aikylanitno group, cyano group intro group. acyl group, caiboxyl group, lower afcoxycarb-

45 orryl group (C2.7 alkosycarbonyl group, such as metfrosrycatorryl or ethoxycaibor’, halogen atom, such as fluorine 
atom. chlorine atom or bromine atom, mercapt group, lower allqrlthio group (Cie alkylthio group, such as maltrylthlo 
e1lthfu prcpylthio or butyithis). substituted lower alkylthlo group (sttatltuled C, aikyltho group, such as methox-
yethyfthio, methylthoetrytho, hydroxyethIthlo or chloroethylthlo), aryl group (C6.10 monocydlo or fused cyclic sill 
group, such as phwr)I or osphthy, substituted aryl group (substiMed C6_1 0 monocyclicor fused cyclic aryl group. such 

55 as 4-kyoxyphenyl, 4-msthohenyL 4-fkiorophen)I, 4-cfilorophen)I or 3,4-dicf*wcphenyl). and heterocyclic group 
(5’6 membered saturated heterocyclic group containing nitrogen atoms from 0-2 and oxygen atoms from 0-2. such as 
peridlI, perazinyL nrorpholinyL tetrahckohjranyl, pyrrolisinyl. pyrazdltn)I or 1.3disxolanll, 5-6 membered unsatu-
rated heterocyclic group such asfuryl, pyrratyt, pyrazolyl, inridszot1l, thiazolyl, thienyl,p ridylorps’nhiidoyl, or bicyclic: 
unsaturated heterocyclic group, such as iriddyl, isoirrdolyl, qisnolyl, bensoithiazolyl, thoinern)I, benzofuran)I or 

55 phthalinsno). 
(001 71 In R’ aryl group means C6.15monocyclicorfused cyclic arti gror.çt such aspherrylornaptlth)I. 
100101 is pl substituted al)I group meeter Iheabove ac)I group substituted by the same or different and one or 
more srthsfflsents. 

EP 1 035 123 Al 

[0019] Said sitalituent includes lower alkyl group (C1.6 alkyl group such as methyl. ettryf, propyl, bilyt, cyclopsntyl 
orcydoliexti), hydroxy lower alkyl group (hydroxy C1.6 alkyl group, such as hydroxymethyl, 2-hydroxyathyt or3-hydrox-
ypropy, lower alkoxyloererakyt group (C,.5 affexry C1.6 akyl group, such as 2-niethorcyethyl, 2-ethcayethytor3-meth-
oxypropyl), hydroxy group, lower aIhoxy group (Cl atkoxygroup, such asmethoxy etfroxy propoxy. oxyorperitoxy), 
cyano group, arrsno group substituted amino group, lower alkoxycarbonyl group (C atroxycarbonyt group, such as 
melhacycerbonyt, ethoxycarbonyl orpropoxycarbonyf), acyl group nitro group halogen atom, such as fluorine atom, 
chlorine atom or bromine atom. aryl group (Ce-10 monocydic or fused cycticaryl group, such as phenyl or nsphthyD, 
substituted aryl group (substituted C6.10 monocydic or fused cyclic aryl group, such as 4-h)drorrhenyl, 4-methoxy-
phenyt. 4-chlorophenyt or 3.4-dichlorophenyl), and heterocyclic group (alicydic or aromatic heterocyclic group contain-
rig nitrogen atoms from 1-2 and oxygen atom from 0-1, such aspyrrdidinyt, piperidyl, piperazinylor morpholinyl). 

(0020) In P1 heterocyclic group means monocyclic saturated heterocyclic group, or unsaturated monocydic or 
fused heterocyclic group containing at least one heteroatom, that is, 0-3 nitrogen atoms, 0-1 oxygen atom and 0-I sulfur 
atom. 
(0021] Said saturated monocydlo heterocyclic group includes 5orit membered saturated heterocyclic group, such 

15 astetiabydroturenyl, pyrTdd’riyl, morphotnyl, pperldyl, perazinyl orpyrazolidinyf. Said unsaturated monocydlc hete-
rocyclic grouprneans5or6 membered unsaturated heterocyclic group, such ashxyl, pflnolyl. pazolyt, imidazolylth-
azolyl. thienyl, pyriclyl or pyrimidinyl. Said unsaturated fused heterocyclic group means unsaturated bicycler heterocyclic 
group such as indolyL soindolyl, quinolyl, benzolhbolyl, clvomanyl orbenzofuranyf. 
100221 In RI substituted heterocyclic group means the above heterocyclic group substituted by the same ordiffer-

20 ant and one or more srtetituents. 
(00231 Said stettuenta include lower alkhl group (C1aIkyI group, such as methyl, ethyl, propyl, bilyt, cyclopentyl 
or cydohexyl), hydroxy lower alkyl group (hydroxy C, alkyl group, such as hydioxyrriethyl, 2-hydroxyathyl or 3-hycirox-
ypicçyl), lower allroxy lower alkyl group (Cl  at" C,.5alkyl group, such as 2-methoxyethyl, 2-ethoxyethylor3-melh-
oxycropyt). hydroxy group, lowerallroxy group (C,.6 allersry group such as Me". ethoxy,propcxy butoxyorpentoxy), 

36 cyaro group, nato group halogen atom, such as fluorine atom. chlorine atom or bromine atom, anino group, subst-
tuled amino group, lower alkoxycarbonyl group (C2.7 alleraycarbonyl group such as methoxycarborryl. elhceycarborryl 
or propoxycarbonyl), acyt group, aryl group (Ce-, nronocyd,c or fused cyclic aryl group, such as plienyl or naphthyl), 
sitetituted aryl group (substituted Ce-jo morr3cyctc or fused cyclic aryl group, such as 4-hldroxyphenyt 4-rnethoxy. 
pfieriyl, 4-ditorophenyl or 3,4-dictloropheny% and heterocyclic group (alicydic or aromatic heterocyclic group contain-

is rig nitrogen atoms from 1-2 and oxygen atom from 0-1, such aspyrrolidinyl. aperidyl. p4perazirrytormorphaliny. 
[0024] In P2 lower alkyl group includes C1.6 alkyl group (e.g. methyl, ethyl, propyL 1-niethytethI,butyL 1-methydro-
pyl. 2.mathyropyl, 1,1-cimethylethyl, pentyl, l.methyfoutyl, 2-melfrytxtyl. 3’metfrylbutyl, 1,1-dimethylpropyl. 1,2-
dbnethylpropyl, a2-ctimethylpropyl). 
100251 In A2 substituted lower alkyf group means the above alçyl substituted by the seine or different and one or 

35 more substituents. 
[0026] Said substituents include hydroxygroup. lower ellsxy group (for example. C1.6 aleixy group such as math. 
osy, elhoxy or prcçoxy). carboxyl group, lower alkoxycarbonyl group (for exarrls, C2.7 allcoxycarborlyl 

group, such as 
methoxyoarbonyl, ethoxycarbonryl orpropoxycarbonyl) and halogen aton such as fluorine atom, chlormneatonr orbro-
nine atom. 

45 (0027) In R2 lower alcoxy group means C1atkoxy group such sarnethoxy, etfroxyor propoxy. 
[0028] in P2 substituted lower alkoxy group means the above afroxy group substituted by the same or different and 
one or more substituents. 
(0029] Said substituents include hydroxy group, lower alkoxy group (C, sissy group such as methacy, ethcscy or 
propoxy), carboxyl group, lower alkcaycarbonyl group (02.7 sliroxy-carbonyf group, such as niethoxycarboroyl. etfroxy-

s carborryf group orpropoxycarbony and halogen atom, such as fluorine atornL chlorine atom orlororrine atom. 
[0030] In A2 lower aikanoyf group means C1.6 alkanpyl group, such as tornryl, acetyl. proparioyt, butanoyl, per,’ 
tanoyl or hexanoyl 
[0031] In H2 substituted lower aikonoyl group means the above alkanoyl group substituted by the same orditferent 
and one or more substituents. 

50 (00321 Said substituents include hydroxy group, lower sikoxy group (C, ahexy group such as methory, ethoxy or 
propoxy), carboxyl group lower alkoxycabonyl group (C27 alkoxycaiborryt group, such as methoxycarbonyl or propox-
ycarbonyl) and halogen atom, such aaftuorins atom, chlorine atom orbromine atom. 
(00331 In R2 aroyl group means C7.11 aroyl group. such asbenzoyl or naphthoyt. 
100341 In A2 substituted aroyl group means the above aroyl group abstitteci by the sane or different and one or 

or more subabtuents. 
100351 Said srtstituer5a include hydroxy group, lower alkoxy group (C,.6 alcory group, such as methosy, ethorry or 
propoxy). caiboxyl group, lower alloxycarbonyl group (C2.7 aitseycarbonyl group, such as mathosycarbonyl, ettroxycar-
bonylorprcçoxycarbony and halogen atom, such as fluorine atom, chlorine aton, or bromine atorn. 
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(00331 In R2 low aJkxWcarborryi group means C57 allycabonyl group, such as methocarbonyl, elhoxycarb-
on or propoxycaonhl. 
(00371 In A2 substituted lower aihaxycarbonyl group means the above alkcxycarboriyl group substituted by the 
seine or different and one or more subattluerds. 

5 (00331 Said ss.tstituents lickide hydroxy group.lower sliroxy group (Cl-6 aliroxy groulp. such as methoxk ethcsry or 
prqsoxy), carboxyl grow. lower aSroxycartoxyl group {C57 alkoxycaibonyl gro such as nlethoxycarbonyl, ethoxycar. 
borryl or proparycarborrA and halogen aton such as Ikiorirre atom, chlorine atom or bromme atom. 
(00391 In A2 lower atirytanirro group means amino group substituted by C, -6 atiçyl  group (e.g. niethylamirlo, ethyl-
annm propylamno, butylamino). 

’0 (00401 In A2 dower alkyl)anwro group means ammo group substituted by the same or different and C1.6 alkyl 
group (eq. dirnettrylwntlno, diethylanitno. ethylmethylanino) 
[0041] In 82 lower aiky4cartanroyl group means carbamoyl group substituted by C1. alkyl grow (ag. meihylcar-
bamoyl. ethylcarbanroyl, prepylcarbamoyl, tutytcarbamoyl). 
(00431 In A (loweralkyti)oxrbamoytgroup means caibamoyl group substituted by the same or dlereat and C1 

is alkyl group g.vimethylcarbalnrO)l. diethylcarbamoyl, ethylmeThylcartanoyl). 
[0043] In R2 halogen atom means halogen atom such as fluorine atom, chlorine atom, bromine atom or iodine 
atom. 
(00441 In R3 alkyl group includes straight or branched C120 alkyl group (e.g. methyl, ethyl. propyl. butyl, pentyl, 
hexyl) and C5.7 cycteatiqi group (e.g, cydopropyl, cydopentyd, cyclohexyt cycichepty4). preferably straight or branched 

20 C1-6  group (e.g. methyl, ethyl, propyl, butyl, panty, and C57 CycloakYl group (eg. cycloperdyl. cydotrexyl). 
[00431 In A3 substituted alkyl group means the above sibyl group sttetiluled by the same or different and one or 
more subatiluenta. 
(00441 Said aitistituents include cydoalkyl group (C34 cydoatkyl group, audi as cycloprogryl, cyclopentyl or 
cycIohexy, hydroxy group tower alkocy group (C alkoxy, such as methoxy ethoxy. propoxy, butoxy or peritoxy), 

25 aininogrorx cyanogrou), aryl group such as iienyt substituted aryl group, such as 44ythxyphenyt, 4-mettroxWhe-
nyl 4-chlorophenyl or 3,4-didilorophenyl, nitro group and halogen atom, such as fhasrineatmn chlorine atom or bro-
ntineatom 
(00471 Heterocydic ring formed together with A5 and A’ sas the nitrogen atom means 5 or   mentered saturated 
heterocyclic ring, such as 1-pyrrotidnyl, 4-rriorphotnyl, 1-peridyl. l-prperszinyt or l’pyrazotictinyL and 5 or 6 main-

so bered unsaturated halerocythcnng each as 1-hadazolyl. 
(00441 Substituted heterocyclic ring formed together with A5 and A1 ’seine nitrogen atom means the above hete-
rocyclic ring formed together with R5 and A’ sic the nitrogen atom alkyl substituted by the same or different and one or 
more sitethuents. 
(00491 Said srtstituents include loweralkyl group (C1.6 alkyl group, such as methyl. ethyl, propyl, butyt. cyclepentyl 

so orcyclohexyl), hydroxy lower sibyl group (hydroxyCl.6 alkyl, such as hydrorcymelhyl, 2-hydroxysthyl or 3-hydroxypro-
pyl), lower alkoxylower alkyl group (C,.6 etiioxy C1.6 alkyl. such ss2-methoxysthyl, 2-ethoxyethyl or3methoxyprupy, 
hydroxygrorç, lower alcoxygroLç (C,.stiroxy, each as methoxy, sthoxy,prcçoxy.  butoxyorpentony) and cyanogroop. 
(00501 The compound (I) of the present ins-entlon forrnw an equilibrium mixture witti  tautoinrer represented by the 
fotiddngforrnaisla) 

N 

N 

H 

46 

R1 " 

N> ((a) 

-X" N 

5° \0 
(00511 The cmnpsundof the present invention may forms. asalt with an acid. 
(00521 The preferable acids are pharmaceuticalyaccepttheacids. inckdng rrorganic acids. such as hyocteoric 

as acid, sulfuric add, hydrobronric acid, at., organic acids, such as acetic acid, oxalic acid, citric acid, rnahc add. tartaric 
acid. funraric add, inaleic acid. W. 
(00531 Further, in case of the con-pound (I) having an acidic sitatituenit, the compound may forma salt with a bas& 
100541 The preferable bases are pharmaceutically acceptable basm including inorganic bases tire allied metals. 
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Reference Exanule 114 

6-Ac-9-izvl-8-bromo-2-(2-niethoxyefooxylourjne 

5 (0617] 

NH2 

10 

1�
 NN 

H3CosO_LNN 

15 

(06181 6-Aniino-9-beizyl-2-(2-methoxyefhoxy)purrie (913mg, 0.31 mmol) and bromine (Thi) were dissolved in 
methylene chloride (lOOmD. The solution was stirred at room temperature for 1 hour. Aqueous sodium thiosultate was 

20 added to the reaction mixture, The organic layer was separated, dried on sodium sulfate and concentrated in vacuoto 
dryness- The residue was purified with silica gal chromatography (1%methanc4fchloroforn) to give the subject com-
pound (75n, yield 64%). 

’H-NMR(OMSOd6):7.46(2H, brs), 7.38-7.23(5H, m), 5.25(2H, a), 4.332H,tJ =4.6Hz), 3.61(2H,t,.J =4.6Hz), 
26 3.28(3H. s). 

eferenceExamo1e 115 

6-Amino 9-benzvl-8-methoxy-2-f2-methocyethoxy)purine 
30 

(06191 

NH2 

H3C°ONN  

40 

(0620] 6-Amirio-94Denz.1-8-bromo-2-(2-nietharyethcxy)purine (6g. 0.18nr,ol) in methanol (50n1) was dis-
45 solved in 28% sodium methoxidelitieti-isnol (1 mg and the mixture was refluxed on heating under stirring for 5hours. The 

reaction mixture was concentrated invacuotodryness, and to the residuewas added water. The solution was extracted 
with chloroform and the organic layer was deed on sodium sulfate and concentrated in vacuo to dryness, The residue 
was purified with slice gel ctiromatography(3%methanot/chloroform) to give the subject compound (26mg, yield 43%). 

W 1H-r’JMR(DMSO-d5) 6.7.36-7.23(5H, m), 6.88(2H, br s), 5.042H. a). 4.29(2H. t, J = 4.61-1z), 4.04(3H, a), 3.60(2H. t 
J = 4.6Hz), 3.28(3H. a). 

INDUSTRIAL APPLICABILITY 

so 106211 According to the present invention an interferon inducer containing accirpound of the present invention as 
an active agent is provided. The interferon inducer of the present invention has indudng and activating activity for bio-
synthesis of interferon and therefor is useful as therapeutic agents based on biological activities of interferon, such as 
antiviral activity preventing activity of cell growth, inisuie modulation etc., that is, therapeutic agents for virus infected 
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diseases (e.g hepatitis C. hepatitis B). anticancer agents and agents for immunologic diseases, 

Claims 

1. A heterocyclic compound of the blowing general formula (I) 

1-0 

R1�X 

15 

(I) 

wherein 

20 Xis sulfur atom, oxygen atom. -NR8- ( in which & is hJrogen atom. alkyl group or substituted aticyl, or may 
form a heterocyclic ring or a substituted heterocyclic ring together with R1 via the nitrogen atom). 
A1 is alkyl group, substituted alkyl group, a1 group, substituted aryl grouR heterocyclic group or substituted 
heterocyclic grO&4S. and 
A2 is hydrogen atom, or one or more substituents on the benzene ring, and said substituent is the same or dif-

25 lerent and is hydroxy group,lower alkyl group substituted lower alkyl grow lower akoxy grouR substituted 
lower ailioxy group, tower atcanoyl group, substituted lower altrano)I group, aroyl group, substituted aroyl group, 
carboxyt group, lower allexcycarbcnyt group, substituted lower akoxycaibonyl 

Wow 

amino group, lower 
akylanino group, di(!ower alfcyi)amno group, cartamoyl group, tower alkylcarbemoyl group, di(ower alkyf)car-
barnoyt group, halogen atom, nitro group or cyano group, or   phanreiceutical acceptable salt thereof 

30 

2. A heterocyclic compound of the formula (II) or its pharmaceutically acceptable self: 

55 

40 

40 wherein 

X1 is sulfur atom. oxygen atom or -N WO - inwhich Ris hydrogen. C1.6 alkyl group, or substituted Ci.6 akyl 
group,or may forms heterocydic ring or   substituted heterocyclic ring together with Riavia the nitrogen atom. 
R18 is C1-6 alkyl group,substituted C1.6 alkyt group, aryl group, substituted aryl group, a heterocyclic group or 

50 a substituted heterocyclic group, and 
R20 is hydrogen atom, or one or more substituent on the benzene ring, and said substituent is the same or dif-
ferent and is halogen atom. C akoxy group, nitro group or hydroxy group. 

3. The heterocyclic compound of darn, I or 2, wherein X or X1 is sulfur atom, or its pharmaceutically acceptable salt 
55 

4L The heterocyclic compound of claim I or 2. wherein Xor X1 is oxygen atom, or its pharmaceutically acceptable salt. 

S. The heterocyclic compound of claim 1 or2, wherein X or X1 is -NH., or its pharmaceutically acceptable salt. 

I 
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100781 Bases are inorganic bases such as alkali metal carbonates (e.g. sodium carbonate, potassium carbonate), 

Process 1. or crgarrcbases such as tertiary amines (e.g. triethylammne, diisr ethylaimne) or pyridines (e.g. 4-dimethylans-
nopyddin pyridine). The base is preferably used about equal molar to compound (4) 

CH 

5 

(00191 The organic solvents are trelogenated hydrocarbons such as tetrachlorornelhane, chloroform or methylene 
chloride, ethers such as cliethyl ether, tdrahydrctursn or 14-diosatie, Or aprotic solvents, such as dimethylformenride. 

Idknettryl sulfoxide. acetomirite or bexamediylphosphorouslrlarnide. 

0 Ft, Fe)ç (0080] The reaction temperature is selected from the range between about 0’C and around boiling point of the aol-

ew’R’ 
(4)  N,, 

in 

vent 
[0081] Compound (6) is prepared by reacting compound (5) with Br2 in anorganic solveni. 

[0082] A reaction promoter such as sodium acetate may be added to  reaction n,ixture. 
Cl Cl’N cr’-N [0083] Br2 xi used from equal maker tosevessl molars o compound (5),prefersbly from equal molar to one and half 

/ 

molars-

(3) (0084) The organic solvents are halogenated hydrocarbons. such as tetiadiloromethsne, chloroform or methylene 

(5) chloride, ethers, such as diethyl elhsr, acetic acid, or carton disulilde. 

in r 100851 The reaction temperature is selected from the range between about o’Cand around boiling point of the so-

vent 

100061 Compound (7) is prepared by reacting compound (6) and an alcohol such as methanol in the presence of a 
base in an organic solvent 
[0087] The base are what metals, such as sodiun, or potassium, alkali metal hydrides, such as sodium hydride or 

20 fe, 
N 

or potassium hydride, onganometalic compounds, such as methyl lithium. butyl lithium or bthium dilsopropylanide 
N 

- 

N(0089] 
100081 The base is preferably used from about equal molar to about two itmes as much to corrçxiurid (6). 

The organic solvents are ethers, such as diethyl ether, tetrahydrofuran or 1,4-dioxane. or aprofic solvents, 
dimetho ton thLeorhaxanietlsylphosphoroustriaritde. The alcohol asthe rea-)-6r such as climetiyftmamicle, sutfoxide,ec 

suchas methanol, ethanol, propanol or buland may be served as a solvent Ngent, 

25 / 
/25 [0090] The reaction temperature is selected from the range between about room temperature and around boiling 

ki point of the solvent. 

(00911 Compound (8) lo prepared by reacting compound (7) with R’XH in an organic solvent 

(00921 R1XH is used from about equal molar to eeieral molars to compound (7). 

100931 When X is oaygen atom or sulfur atom, the reaction is preferably carried out in the presence 01 a base. 

30 so 100941 The bases are atrat metals, such as sodem or potassium, alkali metal lejdrdes, such as sodium hydride or 
RtXH potassium hydride, orgenometatic compounds, audi as methyl Ithism, butyl lithium or lilPduni diisoprpoylan*le. The 

bass sapreferably used about equal molar to R’XH. 

(00951 The organic solvents are eprobc solvents, such as dinsethyfforrsemds, acetortrile or hexametilylphospho-

A’ R5 
"N 

roustriarr*le, or ethers such asdethyl ether, tetrahydrokxanor t.4-dioxaneordiglyme. 

55 ll_ 

N 

I 

35 (0096) The reaction temperature is selected from the range between about now temperature and around boiling 
pountaf the solvent. 
(0097) Compound (9) isprepared by treating compound (8) with an acid in seater or a mixture of water arid an 

RtX N R’XN 
organic solvent. 

/ 

(00881 The acids are inorganic adds, such as hydrochloric acid or hydrobronmic acid, or organic acids such as trit-

er 40 luoroacetic acid. 

’�\(00991 The organic solvents are ethers, such aaclelhy other ortehahydrofursn, aproticeolvants such asdimethyl-
Iorrnomkle, alcohols, such as methanol, ethanol or prcpanol, or acetic acid. 
(0100] The reaction temperature is selected from the range between about room temperature and around boding 
Point of the solvent. 

45 wherein A1, Xand A2 are the same asdetrition mn the formula (1), Y isteasinggroup such as halogen atom (e.g. chlo-

rine atom, bromine aton,), R5 is alkt groc end R and A2 are hydrogen atom, or mean amino protective group 

because they are protected by amino protective grow on the way of reaction, if necessary. 

100711 Compound (3) is prepared by reectkmgcon,poLaid (2) with NHRvRb in an aqueous solution or inan organic 

solvent. 
so [0072] NHR’1R5 can be used about equal molar or large excess amount to compound (2). 

(0073] Organic solvents are aicohes, such as methanol, ethanol, propanid or butarrol ethers such astetrahydro-

fttan. 1.4dioxane ortiglyme, oreprotic solvents, such asdimethyformamije. dimethyl suhlcade, acelonihila or hex-

amethyrhosphorouatniernate ((CRhP). 
(0074] The reaction temperature is selected from the range between roan, temperature and about 2000C. 

an [0075] Reaction vessels such as autoclave etc. maybe used inthe reaction, if necessary 

(00761 Compod(5)ispreparedbyreactingoxmprxaxi(3)andcon’pound(4)mnthepresenceofabasein 
organic solvent 
(00771 Compound (4) can be used about equal molar or several molars to compound(3). 

"I 
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Process 2. 4 
TM2 NH2 NH2 

S 
NS) 

ZNH2 R?X_iLNH2 HO 

w (10) (11) (12) 
cty 

6’eNH2
 NH2  

’S 

).NH2 _!L _FlO2 
HNO3 NVSk 

R’XN’MH 
RIX._LNH R’XI("NH 

(15) (14) 
L.,11 (13) 

20 

R2 

25 
NH2 NH2 NH2 

Br5 L.N R5OH 

tt’X N
  

RIXNI_1t 

30 LOLO 
(16k(171 

T 
35 NH2 

40
 

46 wherein RI, Xand R2 are the same as definition in the fommia (I). Z is halogen atom such as chlorrneatoni xbon,ifle 

atom, or leaving group such as rnethanesrifonyloxy or p-tduenesulfonyloxy. and V and R5 are the same as defined 

above. 

(01011 Con’epund (11) is prepared by a method known by the strited person. For instance, when Za chlorine atom, 

compound (11) is prepared by reacting conrid (10) with phosphorusoxycNoMe. 

40 [0102] ’The reaction Ien’eratcre is selected from the range between roceni terperature and refiux 

temper4the’

the reaction solvent When Z ismethariesu onyioi conipourid (11) is prepared by reacting compound (10) wit  math-(;*0

chicride in the presence ofabase in an organic solvent. and if necessary, NH2 group on orpors’id  

protected and then deproteded. 

(01031 The bases are norgarsc bases sud, as ailed metal carbonates (e.g. potaodum carbonate), or 

ar bases, such as triettiytemine, opropy1ethIanirie, 4dmethytan’rncfrldme or 
pyrklrte.[0104]

 The organc solvents are iialogenated hycinicSthcns such as meth4ene chicride. ethers such as 

ether or tetrahydrofu’an. or eprotic solvents such as dimethylformarmde, etc. 

(0105) The reaction temperature setected from the range between dsoLt0C arid arorand boting polntof- 
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vent-

[01061ent(0*06] Compowid (12)15 prepared by reacting compound (11) with R’XH in an organic solvent. 

(0101) When X Is oxygen atom or sultur atom, the reaction is preferably carried out in the presence of a base. The 

bases are alkali metals, such as sodisin or potassium, alkali metal hydrides, such as sodium hydride or potassium 

hydride, or organometalic compounds, such as nietlryl lithium, butyl lithium oc lithium d’iscpropylamile. 

(0108) The organic solvents are eproticsotvents, such asdmethytformaintds, acetcc’utrile or henieThpbaepho-

roLatrienlide, or ethers, such as diethyl ether, tetrahydrofuran 1.44oxane ordiglynie. 

(0109) The reaction  temperature is selected from the range between about room temperature and around boiling 

point of the solvent. 

To (0110) Compound (13) is prepared by reacting compound (12) and compound (4) in the presence of a base in an 

organic solvent. 

[01 11] The bases are inorganic bases such as alkali metal carboriates(eg sodium carbonate, potassium carbon-

ate), or organic bases, such as tertiary amines (e.g. triethylanrine. diaopmpylethylamine) or pyridines (eq. cimethyl-

arndnopyridine, pyridine). 

is [0112] The organic solvents are halogenated hydrocarbons such as methylene chlorideeto ethers, such as diethyl 

ether ortetrahydrofuran. oraproliosolvents. such asdimstiytformanhld dimethyiscdfoxide oracetordirile 

(0113) The reaction temperature is selected from the range between about room temperature arid around boiling 

point of the solvent. 

(01 14] CorpoLmid (14) is prepared by nitrating compound (13) in an organic sotvent, for example by adding nitric 

acid thereto in an organic solvent such as acetic add. 

(01131 The reaction tenperature is selected 1mm the range between about 20C and around boiling point cii the 

solvent 

(01 161 Conipourid (15) is prepared by reducing nitro groupon compound (14) in an organic solvent. 

[01111 The reducing agents are hydrogen, sodemniborohydride or lithium alunihlrromn hydride. 

20 [0118] The organic solvents are alcohols, such as methanol or ethanol, Weresuch as ethyl acetate, etc., or ethers, 

such as ctielhyl ether or tetrahydrofuran. 

(0119) The reaction temperature is selected from the range between about C and around boiling point of the sol-

vent 
[M 2% Conpouxl (16) is prepared by reading coirç.ouid (15) wtit, formic acid or triniethyl orthotunniate in the 

a presence of an acid. 

[0121] The acids are inorganic acids such as hydrochloric acid, ororganic adds, such as p-toluenesulfonic acid or 

camphor sutforic acid. 

(0127) The reaction temperature is selected from the range between about room temperature arid around bolting 

portal the solvent. 

25 (01 23) Compound (17) is prepared by reacting oonpourid16) and Br2 man organic solvent 

M1 24] Areacton pronroter such as sodium acetate may be added in this reaction. 

[0125] The organic solvents are halogenated hydrocarbons, such as tetrachlorornethane, methylene chloride or 

ctichloroelhane. ethers such as die" ether, acetic acid, or carbon disaltlde 

(0126] The reaction temperature is selected from the range between about 0C and around baling point of the sot-

40 vent 

[0127] Conpou’id(18)ispreparedbyreactngconpOurid(17)and R5OHin the presence ofa base inanorganic 

solvent 

[0128] The bases are alkali metals, such assod morpotaasrxn, alkali metal hydrides, such as sodium hydride or 

potassium hydride, or organometatic corpounds, such as methyl lrthhlum, laityt lithium or lithium dhlsopropylamide. 

as (0129] The organic solvents are ethers, such as diethyl ether or tehahofuran, or sprotic solvents, such as 

ctiniethytkrrnianrride or acefonthhe The alcohol used as the reagent, such as methanol, ethanol. propand or taitanol 

may be served asasolvent. 

(0130) The reaction tenperefure is selected from the range between about room temperature arid around baling 

point of the solvent 

5 (0131] Compound (19) is prepared by treating compound (18) with an acid in water or a nixtrie of water arid an 

organic solvent. 

[0132] The acids are inorganic acids, such as hydrochloric acid or hydrobrorrilo acid, or orgaric acids such as till-

lucroecetic acid. etc. 

[0133) The organic solvents are ethers, such, as diethyl ether ortetrahydrofuran, apmotic solvarits, such asoimeth-

55 yltormsmdeoracetcehitrile. isoohois, such as methanol, ethanol orpropand. or acetic acid. 

[0134] The reaction temperature is selected from the range between about room temperature and around baling 

point of the solvent. 

Am 
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