DETAILED DESCRIPTION


[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] 
The present invention to prevention or the therapy of virus diseases, such as B type and hepatitis C, and AIDS, a cancer disease, etc. A useful adenine derivative, And it is related with medicines, such as the interferon induction agent which makes this an active principle, an antivirotic, an anticancer agent, a type 2 helper T cell selection immune response depressant, an antiallergic agent, and an immune response modifier. 
[0002] 
[Description of the Prior Art] 
Interferon is one of the most important factors that bear the phylaxis and immune control, and is already put in practical use as B type and a hepatitis C treating agent, or a cancer immunotherapy agent. Especially in hepatitis C, it is the only remedy as a matter of fact. Interferon is molecular weight about 20,000 polypeptide, is manufactured by the modifying-gene method or cell cultivation, and can prescribe only injection for the patient. Therefore, an interferon induction agent which can be administered orally is desired. 
Although highpolymer, such as a virus, double strand nucleic acid of other organism origin, poly (I):poly (C), poly carboxylate, is known as a substance which has an interferon induction operation until now, Double strand nucleic acid and highpolymer have a problem with the danger of contamination by antigenicity or a pathogenic microbe, biologically stable composition, etc., and also since it is a polymer, the development as an oral agent is difficult. Although some things, such as fluorenones, pyrimidinone, and anthraquinone, have been examined as a low molecule interferon induction substance (nonpatent literatures 1, 2, and 3), since a curative effect is low or is the toxicity, the development as drugs has been given up (nonpatent literature 4). Although R-837 (imiquimod) which is an imidazo quinoline derivative is known as another low molecule interferon induction substance (Patent document 1) The interferon induction activity of R-837 is low, and development in an oral agent field is stopped for side effects. It found out that we also had an interferon induction operation in a specific purine derivative (Patent document 2). However, since these compounds had low water solubility, they were not necessarily sufficient in respect of the rate of gastrointestinal absorption. 
[0003] 
On the other hand, in an immune response, the helper T cell is bearing the central role. There are two kinds of helper T cells, Th1 cell and Th2 cell, and interleukin-2 (IL-2), interferon gamma (IFN-gamma), etc. are among the cytokine produced with activation of Th1 cell, The interleukin 4 (IL-4), the interleukin 5 (IL-5), etc. are one of those which are produced from Th2 cell. Th1 side cytokine causes activation of a macrophage, a spontaneous killer cell, etc., and mainly participating in cellular immunity, such as phylaxis to a virus, bacteria, etc., is known. Th2 side cytokine is participating in humoral immunity, such as an antibody production from a B cell. Especially IL-4 makes production of an IgE antibody derive to a B cell, and also it has the differentiation multiplication of Th2 cell. IL-5 has an operation of activation of eosinophile leucocyte, promotion of differentiation growth, life extension, etc., and it is often performing the important role by allergic inflammation. In the affected part of the patient of the allergic inflammation which actually makes Th2 cells, such as asthma and atopic dermatitis, a subject, the increase in these Th2 side cytokine is accepted. Although a steroid is often used for the therapy of these diseases, it is a problem that extensive side effects (diabetes mellitus, osteoporosis, hypoadrenalism, a moon face, etc.) reveal the chronic administration of a steroid. a steroid -- Th1 and Th2 -- since it acts restrainedly also to which T cell, an infectious disease may be caused as a result of having inhibited Th1 cell. As mentioned above, the drugs which inhibit selectively the immune response by the side of Th2 can expect to become a remedy of the safe allergosis, without causing an infectious disease. 
[0004] 
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[0005] 
[Problem to be solved by the invention] 
Are effective to prevention or the therapy of the disease etc. to which the object of this invention considers virus diseases, such as B type and hepatitis C, and AIDS, a cancer disease, and a type 2-helper T cell as a reason in view of the aforementioned situation, It is a low molecule which can be administered orally and is in providing the compound which improved physical properties (for example, solubility, a moving state in the living body, etc.) further. 
[0006] 
[Means for solving problem] 
This background to the inventors find out excelling in the physical-properties surface, and came to complete the present invention while the adenine derivative which has specified structure had the conspicuous interferon induction activity and type 2-helper T cell selection immune response depressant action, as a result of inquiring intensively. 
[0007] 
That is, the present invention includes the following invention. 
(1) General formula (I) : 
[Chemical formula 2] 

[Among a formula, X express NR3 (R3 is an alkyl group of a hydrogen atom or the carbon numbers 1-3), an oxygen atom, or a sulfur atom, and;R1, Substitution or an unsubstituted alkyl group, substitution, or an unsubstituted alkenyl group, Express substitution or an unsubstituted alkynyl group, substitution, an unsubstituted aryl group, substitution, or an unsubstituted heteroaryl group, and;R2, Express a hydroxyl group, a sulfhydryl group, the acyloxy group of the carbon numbers 1-8, or alkoxy carbonyloxy group of the carbon numbers 2-8, and;Y, Substitution, an unsubstituted naphthalene ring and substitution, or an unsubstituted nitrogen atom, 5 or 6 member monocyclic aromatic, compound heterocycle containing one piece or two hetero atoms which are chosen from the group which consists of an oxygen atom and a sulfur atom -- or, The condensation bicyclic aromatic heterocycle containing one piece or two hetero atoms which are chosen from the group which consists of substitution or an unsubstituted nitrogen atom, an oxygen atom, and a sulfur atom is expressed. The adenine derivative shown by ], its tautomer, or those salts that are permitted pharmacologically. 
R1 in the aforementioned general formula (I) (2) The alkyl group of the carbon numbers 1-8, The compound of the description to the above (1) which is the alkenyl group of the carbon numbers 2-8, the alkynyl group of the carbon numbers 2-8, the alkoxyalkyl group of the carbon numbers 2-8, the hydroxyalkyl group of the carbon numbers 1-8, an aryl group, a heteroaryl group, an aralkyl group, or a heteroarylalkyl group. 
(3) The above (1) whose R1 is an alkyl group of the carbon numbers 1-6 in the aforementioned general formula (I), or the compound of the description to (2). 
(4) The compound of the description to either of aforementioned (1) - (3) whose X is NH in the aforementioned general formula (I). 
(5) The compound of the description to either of aforementioned (1) - (3) whose X is an oxygen atom in the aforementioned general formula (I). 
(6) The compound of the description to either of aforementioned (1) - (5) whose Y is a pyridine ring of unsubstituted or substitution, substitution, or an unsubstituted pyrazine ring in the aforementioned general formula (I). 
(7) The compound of the description to either of aforementioned (1) - (5) whose Y is a naphthalene ring of unsubstituted or substitution, substitution, or an unsubstituted thiophene ring in the aforementioned general formula (I). 
Y in the aforementioned general formula (I) 
(8) The alkyl group of the carbon numbers 1-4, The alkoxy group of the carbon numbers 1-4, a hydroxyl group, a sulfhydryl group, the alkylthio group of the carbon numbers 1-4, A halogen atom, an amino group, the dialkylamino group of the carbon numbers 2-8, the monoalkylamino group of the carbon numbers 1-4, the substituent chosen from the group which consists of a pyrrolidinyl group, a piperidino group, and a morpholino group -- this -- the case where Y is a pyridine ring -- the compound of the description to this aforementioned [ it has in any position when / 1-3 / Y is a pyrazine ring ] (1) either 1-4 pieces or - (6). 
Y in the aforementioned general formula (I) (9) The alkyl group of the carbon numbers 1-4, The alkoxy group of the carbon numbers 1-4, a hydroxyl group, a sulfhydryl group, the alkylthio group of the carbon numbers 1-4, A halogen atom, an amino group, the dialkylamino group of the carbon numbers 2-8, the monoalkylamino group of the carbon numbers 1-4, The compound of the description to either aforementioned (1) - (6) whose R1 are the pyridine ring which may have a substituent chosen from the group which consists of a pyrrolidinyl group, a piperidino group, and a morpholino group, and is an alkyl group of the carbon numbers 1-6 and whose R2 is a hydroxyl group or (8). 
(10) X NH Or compound of (9) descriptions which are an oxygen atom. 
(11) The above (1) Medicine which makes an active principle the compound of the description to either of - (10). 
(12) The above (1) Interferon induction agent which makes an active principle the compound of the description to either of - (10). 
(13) The above (1) Antivirotic which makes an active principle the compound of the description to either of - (10). 
(14) The above (1) Anticancer agent which makes an active principle the compound of the description to either of - (10). 
(15) The above (1) Type 2 helper T cell selection immune response depressant which makes an active principle the compound of the description to either of - (10). 
(16) The above (1) Antiallergic agent which makes an active principle the compound of the description to either of - (10). 
(17) The above (1) Immune response modifier which makes an active principle the compound of the description to either of - (10). 
[0008] 
Hereafter, it describes in detail about the compound of the present invention. 
In general formula (I), the alkyl group of the carbon numbers 1-8, the alkenyl group of the carbon numbers 2-8, and the alkynyl group of the carbon numbers 2-8 are preferable as the alkyl group in R1, an alkenyl group, or an alkynyl group. As a substituent of the alkyl group in R1, an alkenyl group, or an alkynyl group, Can mention a hydroxyl group, the alkoxy group of the carbon numbers 1-8, an aryl group, a heteroaryl group, and halogen atoms (chlorine, fluoride, bromine, iodine, etc.), and especially, As the alkyl group, alkenyl group, or alkynyl group of the substitution in R1, the alkoxyalkyl group of the carbon numbers 2-8, the hydroxyalkyl group of the carbon numbers 1-8, an aralkyl group, a heteroarylalkyl group, etc. are preferable. 
As an alkyl group of the aforementioned carbon numbers 1-8, for example A methyl group, an ethyl group, 1-propyl group, 2-propyl group, 1-butyl group, 2-butyl group, 1-pentyl group, 2-pentyl group, 1-hexyl group, 2-hexyl group, 1-heptyl group, 2-heptyl group, 3-heptyl group, an octyl group, 2-methylpropyl group, 2-methylbutyl group, 3-methylbutyl group, 2-methyl pentyl group, 3-methyl pentyl group, 4-methyl pentyl group, a methylhexyl group, A methyl heptyl group, an 1,1-dimethylethyl group, an 1,1-dimethylpropyl group, A 2-ethylhexyl group, a cyclopentylmethyl group, a cyclohexylmethyl group, a cyclopropyl group, a cyclobutyl group, a cyclopentylic group, a methyl cyclopentylic group, a cyclohexyl group, a methylcyclohexyl group, a cycloheptyl group, a cyclo octyl group, etc. are mentioned. 
As an alkenyl group of the aforementioned carbon numbers 2-8, a vinyl group, an allyl group, a clo chill group, 1-propenyl group, a cyclopentenyl group, a cyclopentadienyl group, a cyclohexenyl group, etc. are mentioned, for example. 
As an alkynyl group of the aforementioned carbon numbers 2-8, an ethynyl group, a propynyl group, a butynyl group, etc. are mentioned, for example. 
[0009] 
As a hydroxyalkyl group of the aforementioned carbon numbers 1-8, For example, 1-hydroxyethyl group, 2-hydroxyethyl group, 1-hydroxypropyl group, 2-hydroxypropyl group, 3-hydroxypropyl group, 1-hydroxybutyl group, 2-hydroxybutyl group, 3-hydroxybutyl group, 4-hydroxybutyl group, etc. are mentioned. 
As the aforementioned aralkyl group, benzyl, 1-phenethyl group, 2-phenethyl group, a phenylpropyl group, a phenylbutyl group, etc. are mentioned, for example. 
As the aforementioned heteroarylalkyl group, 4-pyridyl methyl group, 3-pyridyl methyl group, etc. are mentioned. 
As an alkoxyalkyl group of the aforementioned carbon numbers 2-8, a methoxymethyl group, a 2-methoxy ethyl group, a 3-methoxy propyl group, a 4-methoxy butyl group, an ethoxymethyl group, 2-ethoxyethyl group, 3-ethoxypropyl, etc. are mentioned, for example. 
Each substituent denoted by R1 shown in the top may have substituents, such as an alkyl group, hydroxyl, a sulfhydryl group, a halogen atom, an amino group, and an alkoxy group. 
[0010] 
In general formula (I), as the aryl group in R1, or a heteroaryl group, A phenyl group, 1-naphthyl group, 2-naphthyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, a 2-pyrazinyl group, a 3-pyrazinyl group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidinyl group, 2-furil group, 3-furil group, 2-thienyl group, 3-thienyl group, etc. are mentioned. The above-mentioned aryl group or the heteroaryl group may have unsubstituted or a substituent, As a substituent, the alkyl group of the carbon numbers 1-4, the alkoxy group of the carbon numbers 1-4, a hydroxyl group, a sulfhydryl group, the alkylthio group of the carbon numbers 1-4, a halogen atom, an amino group, the dialkylamino group of the carbon numbers 2-8, the monoalkylamino group of the carbon numbers 1-4, a methylenedioxy group, etc. are mentioned. As an alkyl group of the aforementioned carbon numbers 1-4, a methyl group, an ethyl group, 1-propyl group, 2-propyl group, 1-butyl group, 2-butyl group, etc. can be mentioned. As an alkoxy group of the carbon numbers 1-4, a methoxy group, an ethoxy basis, 1-propoxy group, 2-propoxy group, 1-butoxy group, 2-butoxy group, etc. can be mentioned. As a dialkylamino group of the aforementioned carbon numbers 2-8, a dimethylamino group, a diethylamino group, a dipropylamino group, a dibutylamino group, an ethyl methylamino group, a methylpropyl amino group, etc. can be mentioned. As a monoalkylamino group of the aforementioned carbon numbers 1-4, a methylamino group, an ethylamino group, a propylamino group, a butylamino group, etc. can be mentioned. As an alkylthio group of the aforementioned carbon numbers 1-4, a methylthio group, an ethyl thio group, 1-propyl thio group, 2-propyl thio group, 1-butyl thio group, 2-butyl thio group, t-butyl thio group, etc. are mentioned. Fluoride, chlorine, and bromine are mentioned as the aforementioned halogen atom. 
As the aryl group in R1 which has a substituent, or a heteroaryl group, 2-methylphenyl group, 3-methylphenyl group, 4-methylphenyl group, 2-ethyl phenyl group, 3-ethyl phenyl group, 4-ethyl phenyl group, 2-propyl phenyl group, 3-propyl phenyl group, 4-propyl phenyl group, 2-isopropylphenyl group, 3-isopropylphenyl group, 4-isopropylphenyl group, 2-buthylphenyl group, 3-buthylphenyl group, 4-buthylphenyl group, 2-chlorophenyl group, a 3-chlorophenyl group, 4-chlorophenyl group, 2-fluorophenyl group, 3-fluorophenyl group, 4-fluorophenyl group, 2-methoxypheny group, 3-methoxypheny group, 4-methoxypheny group, 2-ethoxy phenyl group, 3-ethoxy phenyl group, 4-ethoxy phenyl group, 2-propoxy phenyl group, 3-propoxy phenyl group, 4-propoxy phenyl group, 2-isopropoxy phenyl group, 3-isopropoxy phenyl group, 4-isopropoxy phenyl group, 2-butoxy phenyl group, 3-butoxy phenyl group, 4-butoxy phenyl group, 2-methylamino phenyl group, 3-methylamino phenyl group, 4-methylamino phenyl group, 2-ethylamino phenyl group, 3-ethylamino phenyl group, 4-ethylamino phenyl group, 2-propylamino phenyl group, 3-propylamino phenyl group, 4-propylamino phenyl group, 2-isopropyl aminophenyl group, 3-isopropyl aminophenyl group, 4-isopropyl aminophenyl group, 2-butylamino phenyl group, 3-butylamino phenyl group, 4-butylamino phenyl group, 2-dimethylaminophenyl group, 3-dimethylaminophenyl group, 4-dimethylaminophenyl group, 2-diethylaminophenyl group, 3-diethylaminophenyl group, 4-diethylaminophenyl group, 2-dipropyl aminophenyl group, 3-dipropyl aminophenyl group, 4-dipropyl aminophenyl group, 2-dibutylamino phenyl group, 3-dibutylamino phenyl group, 4-dibutylamino phenyl group, 2-ethyl methylamino phenyl group, 3-ethyl methylamino phenyl group, 4-ethyl methylamino phenyl group, 2-methylthio phenyl group, 3-methylthio phenyl group, 4-methylthio phenyl group, 2-ethyl thiophenyl group, 3-ethyl thiophenyl group, 4-ethyl thiophenyl group, 2-propyl thiophenyl group, 3-propyl thiophenyl group, 4-propyl thiophenyl group, 2-isopropyl thiophenyl group, 3-isopropyl thiophenyl group, 4-isopropyl thiophenyl group, 2-butyl thiophenyl group, 3-butyl thiophenyl group, 4-butyl thiophenyl group, A 2-methyl-1-naphthyl group, a 3-methyl-1-naphthyl group, a 4-methyl-1-naphthyl group, A 5-methyl-1-naphthyl group, a 6-methyl-1-naphthyl group, a 7-methyl-1-naphthyl group, An 8-methyl-1-naphthyl group, a 1-methyl-2-naphthyl group, a 3-methyl-2-naphthyl group, A 4-methyl-2-naphthyl group, a 5-methyl-2-naphthyl group, a 6-methyl-2-naphthyl group, A 7-methyl-2-naphthyl group, an 8-methyl-2-naphthyl group, a 2-methoxy-1-naphthyl group, A 3-methoxy-1-naphthyl group, a 4-methoxy-1-naphthyl group, a 5-methoxy-1-naphthyl group, a 6-methoxy-1-naphthyl group, a 7-methoxy-1-naphthyl group, an 8-methoxy-1-naphthyl group, a 1-methoxy-2-naphthyl group, a 3-methoxy-2-naphthyl group, A 4-methoxy-2-naphthyl group, a 5-methoxy-2-naphthyl group, a 6-methoxy-2-naphthyl group, A 7-methoxy-2-naphthyl group, an 8-methoxy-2-naphthyl group, a 2-ethoxy-1-naphthyl group, A 3-ethoxy-1-naphthyl group, a 4-ethoxy-1-naphthyl group, a 5-ethoxy-1-naphthyl group, A 6-ethoxy-1-naphthyl group, a 7-ethoxy-1-naphthyl group, an 8-ethoxy-1-naphthyl group, A 1-ethoxy-2-naphthyl group, a 3-ethoxy-2-naphthyl group, a 4-ethoxy-2-naphthyl group, A 5-ethoxy-2-naphthyl group, a 6-ethoxy-2-naphthyl group, a 7-ethoxy-2-naphthyl group, An 8-ethoxyl-2-naphthyl group, a 2-hydroxy-1-naphthyl group, A 3-hydroxy-1-naphthyl group, a 4-hydroxy-1-naphthyl group, A 5-hydroxy-1-naphthyl group, a 6-hydroxy-1-naphthyl group, A 7-hydroxy-1-naphthyl group, an 8-hydroxy-1-naphthyl group, A 1-hydroxy-2-naphthyl group, a 3-hydroxy-2-naphthyl group, a 4-hydroxy-2-naphthyl group, a 5-hydroxy-2-naphthyl group, a 6-hydroxy-2-naphthyl group, a 7-hydroxy-2-naphthyl group, An 8-hydroxy-2-naphthyl group, a 2-chloro-1-naphthyl group, a 3-chloro-1-naphthyl group, A 4-chloro-1-naphthyl group, a 5-chloro-1-naphthyl group, a 6-chloro-1-naphthyl group, A 7-chloro-1-naphthyl group, an 8-chloro-1-naphthyl group, a 1-chloro-2-naphthyl group, A 3-chloro-2-naphthyl group, a 4-chloro-2-naphthyl group, a 5-chloro-2-naphthyl group, A 6-chloro-2-naphthyl group, a 7-chloro-2-naphthyl group, an 8-chloro-2-naphthyl group, A 2-fluoro-1-naphthyl group, a 3-fluoro-1-naphthyl group, a 4-fluoro-1-naphthyl group, A 5-fluoro-1-naphthyl group, a 6-fluoro-1-naphthyl group, a 7-fluoro-1-naphthyl group, An 8-fluoro-1-naphthyl group, a 1-fluoro-2-naphthyl group, a 3-fluoro-2-naphthyl group, A 4-fluoro-2-naphthyl group, a 5-fluoro-2-naphthyl group, a 6-fluoro-2-naphthyl group, A 7-fluoro-2-naphthyl group, an 8-fluoro-2-naphthyl group, a 2-amino-1-naphthyl group, a 3-amino-1-naphthyl group, a 4-amino-1-naphthyl group, a 5-amino-1-naphthyl group, a 6-amino-1-naphthyl group, A 7-amino-1-naphthyl group, an 8-amino-1-naphthyl group, a 1-amino-2-naphthyl group, A 3-amino-2-naphthyl group, a 4-amino-2-naphthyl group, a 5-amino-2-naphthyl group, A 6-amino-2-naphthyl group, a 7-amino-2-naphthyl group, an 8-amino-2-naphthyl group, A 2-methylamino 1-naphthyl group, a 3-methylamino 1-naphthyl group, A 4-methylamino 1-naphthyl group, a 5-methylamino 1-naphthyl group, A 6-methylamino 1-naphthyl group, a 7-methylamino 1-naphthyl group, An 8-methylamino 1-naphthyl group, a 1-methylamino 2-naphthyl group, A 3-methylamino 2-naphthyl group, a 4-methylamino 2-naphthyl group, A 5-methylamino 2-naphthyl group, a 6-methylamino 2-naphthyl group, A 7-methylamino 2-naphthyl group, an 8-methylamino 2-naphthyl group, A 2-dimethylamino 1-naphthyl group, a 3-dimethylamino 1-naphthyl group, A 4-dimethylamino 1-naphthyl group, a 5-dimethylamino 1-naphthyl group, a 6-dimethylamino 1-naphthyl group, a 7-dimethylamino 1-naphthyl group, an 8-dimethylamino 1-naphthyl group, A 1-dimethylamino 2-naphthyl group, a 3-dimethylamino 2-naphthyl group, A 4-dimethylamino 2-naphthyl group, a 5-dimethylamino 2-naphthyl group, A 6-dimethylamino 2-naphthyl group, a 7-dimethylamino 2-naphthyl group, An 8-dimethylamino 2-naphthyl group, a 2-methyl-3-pyridyl group, A 4-methyl-3-pyridyl group, a 5-methyl-3-pyridyl group, a 6-methyl-3-pyridyl group, A 3-methyl-2-pyridyl group, a 4-methyl-2-pyridyl group, a 5-methyl-2-pyridyl group, A 6-methyl-2-pyridyl group, a 2-methyl-4-pyridyl group, a 3-methyl-4-pyridyl group, A 5-methyl-4-pyridyl group, a 6-methyl-4-pyridyl group, a 2-ethyl-3-pyridyl group, A 4-ethyl-3-pyridyl group, a 5-ethyl-3-pyridyl group, a 6-ethyl-3-pyridyl group, A 3-methyl-2-pyridyl group, a 4-methyl-2-pyridyl group, a 5-methyl-2-pyridyl group, A 6-ethyl-2-pyridyl group, a 2-ethyl-4-pyridyl group, a 3-ethyl-4-pyridyl group, a 5-ethyl-4-pyridyl group, a 6-ethyl-4-pyridyl group, a 2-methoxy-3-pyridyl group, a 4-methoxy-3-pyridyl group, A 5-methoxy-3-pyridyl group, a 6-methoxy-3-pyridyl group, a 3-methoxy-2-pyridyl group, A 4-methoxy-2-pyridyl group, a 5-methoxy-2-pyridyl group, a 6-methoxy-2-pyridyl group, A 2-methoxy-4-pyridyl group, a 3-methoxy-4-pyridyl group, a 5-methoxy-4-pyridyl group, A 6-methoxy-4-pyridyl group, a 2-ethoxy-3-pyridyl group, a 4-ethoxy-3-pyridyl group, A 5-ethoxy-3-pyridyl group, a 6-ethoxy-3-pyridyl group, a 3-ethoxy-2-pyridyl group, A 4-ethoxy-2-pyridyl group, a 5-ethoxy-2-pyridyl group, a 6-ethoxy-2-pyridyl group, A 2-ethoxy-4-pyridyl group, a 3-ethoxy-4-pyridyl group, a 5-ethoxy-4-pyridyl group, A 6-ethoxy-4-pyridyl group, a 2-hydroxy-3-pyridyl group, A 4-hydroxy-3-pyridyl group, a 5-hydroxy-3-pyridyl group, A 6-hydroxy-3-pyridyl group, a 3-hydroxy-2-pyridyl group, a 4-hydroxy-2-pyridyl group, a 5-hydroxy-2-pyridyl group, a 6-hydroxy-2-pyridyl group, a 2-hydroxy-4-pyridyl group, a 3-hydroxy-4-pyridyl group, A 5-hydroxy-4-pyridyl group, a 6-hydroxy-4-pyridyl group, A 2-mercapto-3-pyridyl group, a 4-mercapto-3-pyridyl group, A 5-mercapto-3-pyridyl group, a 6-mercapto-3-pyridyl group, A 3-mercapto-2-pyridyl group, a 4-mercapto-2-pyridyl group, A 5-mercapto-2-pyridyl group, a 6-mercapto-2-pyridyl group, A 2-mercapto-4-pyridyl group, a 3-mercapto-4-pyridyl group, A 5-mercapto-4-pyridyl group, a 6-mercapto-4-pyridyl group, A 2-methylthio 3-pyridyl group, a 4-methylthio 3-pyridyl group, A 5-methylthio 3-pyridyl group, a 6-methylthio 3-pyridyl group, A 3-methylthio 2-pyridyl group, a 4-methylthio 2-pyridyl group, A 5-methylthio 2-pyridyl group, a 6-methylthio 2-pyridyl group, A 2-methylthio 4-pyridyl group, a 3-methylthio 4-pyridyl group, A 5-methylthio 4-pyridyl group, a 6-methylthio 4-pyridyl group, a 2-chloro-3-pyridyl group, a 4-chloro-3-pyridyl group, a 5-chloro-3-pyridyl group, a 6-chloro-3-pyridyl group, a 3-chloro-2-pyridyl group, a 4-chloro-2-pyridyl group. A 5-chloro-2-pyridyl group, a 6-chloro-2-pyridyl group, a 2-chloro-4-pyridyl group, A 3-chloro-4-pyridyl group, a 5-chloro-4-pyridyl group, a 6-chloro-4-pyridyl group, A 2-amino-3-pyridyl group, a 4-amino-3-pyridyl group, a 5-amino-3-pyridyl group, A 6-amino-3-pyridyl group, a 3-amino-2-pyridyl group, a 4-amino-2-pyridyl group, A 5-amino-2-pyridyl group, a 6-amino-2-pyridyl group, a 2-amino-4-pyridyl group, A 3-amino-4-pyridyl group, a 5-amino-4-pyridyl group, a 6-amino-4-pyridyl group, A 2-monomethylamino 3-pyridyl group, a 4-monomethylamino 3-pyridyl group, A 5-monomethylamino 3-pyridyl group, a 6-monomethylamino 3-pyridyl group, A 3-monomethylamino 2-pyridyl group, a 4-monomethylamino 2-pyridyl group, A 5-monomethylamino 2-pyridyl group, a 6-monomethylamino 2-pyridyl group, A 2-monomethylamino 4-pyridyl group, a 3-monomethylamino 4-pyridyl group, a 5-monomethylamino 4-pyridyl group, a 6-monomethylamino 4-pyridyl group, a 2-dimethylamino 3-pyridyl group, A 4-dimethylamino 3-pyridyl group, a 5-dimethylamino 3-pyridyl group, A 6-dimethylamino 3-pyridyl group, a 3-dimethylamino 2-pyridyl group, A 4-dimethylamino 2-pyridyl group, a 5-dimethylamino 2-pyridyl group, A 6-dimethylamino 2-pyridyl group, a 2-dimethylamino 4-pyridyl group, A 3-dimethylamino 4-pyridyl group, a 5-dimethylamino 4-pyridyl group, A 6-dimethylamino 4-pyridyl group, a 2-fluoro-3-pyridyl group, A 4-fluoro-3-pyridyl group, a 5-fluoro-3-pyridyl group, a 6-fluoro-3-pyridyl group, A 3-fluoro-2-pyridyl group, a 4-fluoro-2-pyridyl group, a 5-fluoro-2-pyridyl group, A 6-fluoro-2-pyridyl group, a 2-fluoro-4-pyridyl group, a 3-fluoro-4-pyridyl group, A 5-fluoro-4-pyridyl group, a 6-fluoro-4-pyridyl group, a 2,4-dimethyl- 3-pyridyl group, A 2,6-dimethyl- 3-pyridyl group, a 5,6-dimethyl- 3-pyridyl group, a 4,6-dimethyl- 3-pyridyl group, a 4,5-dimethyl- 2-pyridyl group, a 5,6-dimethyl- 2-pyridyl group, a 2,3-dimethyl- 4-pyridyl group, A 2,6-dimethyl- 4-pyridyl group, a 2,4-dimethoxy- 3-pyridyl group, A 2,6-dimethoxy- 3-pyridyl group, a 5,6-dimethoxy- 3-pyridyl group, A 4,6-dimethoxy- 3-pyridyl group, a 4,5-dimethoxy- 2-pyridyl group, A 5,6-dimethoxy- 2-pyridyl group, a 2,3-dimethoxy- 4-pyridyl group, A 2,6-dimethoxy- 4-pyridyl group, a 2-chloro-6-methyl-3-pyridyl group, 6-chloro-2-methyl-3-pyridyl, a 2-chloro-6-methoxy-3-pyridyl group, A 6-chloro-2-methoxy-3-pyridyl group, a 5-methyl-6-chloro-3-pyridyl group, A 5-methoxy-6-chloro-3-pyridyl group, a 5-ethoxy-6-chloro-3-pyridyl group, A 5-chloro-6-methyl-3-pyridyl group, a 5-methoxy-6-methyl-3-pyridyl group, A 5-ethoxy-6-methyl-3-pyridyl group, a 5-chloro-6-methoxy-3-pyridyl group, A 5-chloro-6-ethoxy-3-pyridyl group, a 2,5,6-trimethyl 3-pyridyl group, a 2-pyrazinyl group, a 5-methyl-2-pyrazinyl group, a 6-methyl-2-pyrazinyl group, a 5-methoxy-2-pyrazinyl group, a 6-methoxy-2-pyrazinyl group, A 5-ethoxy-2-pyrazinyl group, a 6-ethoxy-2-pyrazinyl group, A 5-chloro-2-pyrazinyl group, a 6-chloro-2-pyrazinyl group, a 3-methyl-2-furil group, A 4-methyl-2-furil group, a 5-methyl-2-furil group, a 2-methyl-3-furil group, A 4-methyl-3-furil group, a 5-methyl-3-furil group, a 3-methoxy-2-furil group, A 4-methoxy-2-furil group, a 5-methoxy-2-furil group, a 2-methoxy-3-furil group, A 4-methoxy-3-furil group, a 5-methoxy-3-furil group, a 3-chloro-2-furil group, A 4-chloro-2-furil group, a 5-chloro-2-furil group, a 2-chloro-3-furil group, A 4-chloro-3-furil group, a 5-chloro-3-furil group, a 3-fluoro-2-furil group, A 4-fluoro-2-furil group, a 5-fluoro-2-furil group, a 2-fluoro-3-furil group, A 4-fluoro-3-furil group, a 5-fluoro-3-furil group, a 3-methyl-2-thienyl group, A 4-methyl-2-thienyl group, a 5-methyl-2-thienyl group, a 2-methyl-3-thienyl group, a 4-methyl-3-thienyl group, a 5-methyl-3-thienyl group, a 3-methoxy-2-thienyl group, a 4-methoxy-2-thienyl group. A 5-methoxy-2-thienyl group, a 2-methoxy-3-thienyl group, A 4-methoxy-3-thienyl group, a 5-methoxy-3-thienyl group, a 3-chloro-2-thienyl group, A 4-chloro-2-thienyl group, a 5-chloro-2-thienyl group, a 2-chloro-3-thienyl group, A 4-chloro-3-thienyl group, a 5-chloro-3-thienyl group, a 3-fluoro-2-thienyl group, A 4-fluoro-2-thienyl group, a 5-fluoro-2-thienyl group, a 2-fluoro-3-thienyl group, a 4-fluoro-3-thienyl group, a 5-fluoro-3-thienyl group, etc. are mentioned. 
[0011] 
In general formula (I), a hydroxyl group, a sulfhydryl group, the acyloxy group of the carbon numbers 1-8, or alkoxy carbonyloxy group of the carbon numbers 2-8 is mentioned as a substituent denoted by R2. 
As an acyloxy group of the aforementioned carbon numbers 1-8, For example, a formyloxy group, an acetyloxy group, a propionyloxy group, a butanoyloxy group, a pentano yloxy group, a hexanoyloxy group, a heptanoyloxy group, an octanoyloxy group, a benzoyloxy group, etc. are mentioned. 
As alkoxy carbonyloxy group of the aforementioned carbon numbers 2-8, For example, a methoxycarbonyloxy group, an ethoxycarbonyloxy group, A propoxycarbonyloxy group, a buthoxycarbonyloxy group, a pentyloxycarbonyloxy group, A hexyloxycarbonyloxy group, heptyloxy carbonyloxy group, Isopropyloxy carbonyloxy group, isobutyloxy carbonyloxy group, t-butyloxy carbonyloxy group, isopentyloxy carbonyloxy group, benzyloxy carbonyloxy group, etc. are mentioned. 
[0012] 
In general formula (I), although it is either NR3, an oxygen atom or a sulfur atom as X, the aforementioned R3 is an alkyl group of a hydrogen atom or the carbon numbers 1-3, and is a methyl group, an ethyl group, n-propyl group, an isopropyl group, etc. as the alkyl group concerned. 
As 5 containing 1 or two hetero atoms in general formula (I)Y which are chosen from a nitrogen atom, an oxygen atom, or a sulfur atom, or 6 member monocyclic aromatic compound heterocycle, A thiophene ring, a furan ring, a pyrrole ring, a thiazole ring, an isoxazole ring, An oxazole ring, a pyrazole ring, an imidazole ring, a pyridine ring, a pyrazine ring, As condensation bicyclic aromatic heterocycle containing 1 or two hetero atoms which a pyrimidine ring or a pyridazine ring is mentioned and are chosen from a nitrogen atom, an oxygen atom, or a sulfur atom, A benzothiophene ring, a benzofuran ring, an indole ring, a benzothiazole ring, a benzo oxazole ring, a benzimidazole ring, a quinoline ring, an isoquinoline ring, etc. are mentioned. As for the above-mentioned Y, the part may be replaced by the substituent also with unsubstituted. As preferable Y, a naphthalene ring, a thiophene ring, a pyridine ring, and a pyrazine ring may be mentioned, and, as for these rings, the part may be replaced by the substituent also with unsubstituted. For example, when the Y concerned is a pyridine ring, it may be replaced with any position of the pyridine ring by 1-4 substituents, and when the Y concerned is a pyrazine ring, it may be replaced with any position of the pyrazine ring by 1-3 substituents. When the Y concerned is replaced by two or more substituents, each substituent may be mutually the same or may differ. 
As a substituent of this Y, the alkyl group of the carbon numbers 1-4, the alkoxy group of the carbon numbers 1-4, A hydroxyl group, a sulfhydryl group, the alkylthio group of the carbon numbers 1-4, a halogen atom, An amino group, the dialkylamino group of the carbon numbers 2-8, the monoalkylamino group of the carbon numbers 1-4, 1-pyrrolidinyl, 2-pyrrolidinyl group, 3-pyrrolidinyl group, a piperidino group, a morpholino group, 3-morpholinyl group, etc. are mentioned. It is the same as that of the case of the alkyl group of the aforementioned carbon numbers 1-4 and the alkoxy group of the carbon numbers 1-4, and R1 that described previously the dialkylamino group of the aforementioned carbon numbers 2-8, and the alkyl group in the monoalkylamino group of the carbon numbers 1-4 further. As an alkylthio group of the aforementioned carbon numbers 1-4, a methylthio group, an ethyl thio group, 1-propyl thio group, 2-propyl thio group, 1-butyl thio group, 2-butyl thio group, t-butyl thio group, etc. are mentioned. Fluoride, chlorine, and bromine are mentioned as the aforementioned halogen atom. 
[0013] 
As Y which has a substituent, a 2-methyl-1-naphthyl group, a 3-methyl-1-naphthyl group, A 4-methyl-1-naphthyl group, a 5-methyl-1-naphthyl group, a 6-methyl-1-naphthyl group, A 7-methyl-1-naphthyl group, an 8-methyl-1-naphthyl group, a 1-methyl-2-naphthyl group, A 3-methyl-2-naphthyl group, a 4-methyl-2-naphthyl group, a 5-methyl-2-naphthyl group, A 6-methyl-2-naphthyl group, a 7-methyl-2-naphthyl group, an 8-methyl-2-naphthyl group, A 2-methoxy-1-naphthyl group, a 3-methoxy-1-naphthyl group, a 4-methoxy-1-naphthyl group, A 5-methoxy-1-naphthyl group, a 6-methoxy-1-naphthyl group, a 7-methoxy-1-naphthyl group, An 8-methoxy-1-naphthyl group, a 1-methoxy-2-naphthyl group, a 3-methoxy-2-naphthyl group, A 4-methoxy-2-naphthyl group, a 5-methoxy-2-naphthyl group, a 6-methoxy-2-naphthyl group, A 7-methoxy-2-naphthyl group, an 8-methoxy-2-naphthyl group, a 2-ethoxy-1-naphthyl group, a 3-ethoxy-1-naphthyl group, a 4-ethoxy-1-naphthyl group, a 5-ethoxy-1-naphthyl group, a 6-ethoxy-1-naphthyl group, A 7-ethoxy-1-naphthyl group, an 8-ethoxy-1-naphthyl group, a 1-ethoxy-2-naphthyl group, A 3-ethoxy-2-naphthyl group, a 4-ethoxy-2-naphthyl group, a 5-ethoxy-2-naphthyl group, A 6-ethoxy-2-naphthyl group, a 7-ethoxy-2-naphthyl group, an 8-ethoxy-2-naphthyl group, A 2-hydroxy-1-naphthyl group, a 3-hydroxy-1-naphthyl group, A 4-hydroxy-1-naphthyl group, a 5-hydroxy-1-naphthyl group, A 6-hydroxy-1-naphthyl group, a 7-hydroxy-1-naphthyl group, An 8-hydroxy-1-naphthyl group, a 1-hydroxy-2-naphthyl group, A 3-hydroxy-2-naphthyl group, a 4-hydroxy-2-naphthyl group, A 5-hydroxy-2-naphthyl group, a 6-hydroxy-2-naphthyl group, A 7-hydroxy-2-naphthyl group, an 8-hydroxy-2-naphthyl group, A 2-chloro-1-naphthyl group, a 3-chloro-1-naphthyl group, a 4-chloro-1-naphthyl group, A 5-chloro-1-naphthyl group, a 6-chloro-1-naphthyl group, a 7-chloro-1-naphthyl group, an 8-chloro-1-naphthyl group, a 1-chloro-2-naphthyl group, a 3-chloro-2-naphthyl group, a 4-chloro-2-naphthyl group, A 5-chloro-2-naphthyl group, a 6-chloro-2-naphthyl group, a 7-chloro-2-naphthyl group, An 8-chloro-2-naphthyl group, a 2-fluoro-1-naphthyl group, a 3-fluoro-1-naphthyl group, A 4-fluoro-1-naphthyl group, a 5-fluoro-1-naphthyl group, a 6-fluoro-1-naphthyl group, A 7-fluoro-1-naphthyl group, an 8-fluoro-1-naphthyl group, a 1-fluoro-2-naphthyl group, A 3-fluoro-2-naphthyl group, a 4-fluoro-2-naphthyl group, a 5-fluoro-2-naphthyl group, A 6-fluoro-2-naphthyl group, a 7-fluoro-2-naphthyl group, an 8-fluoro-2-naphthyl group, A 2-amino-1-naphthyl group, a 3-amino-1-naphthyl group, a 4-amino-1-naphthyl group, A 5-amino-1-naphthyl group, a 6-amino-1-naphthyl group, a 7-amino-1-naphthyl group, An 8-amino-1-naphthyl group, a 1-amino-2-naphthyl group, a 3-amino-2-naphthyl group, A 4-amino-2-naphthyl group, a 5-amino-2-naphthyl group, a 6-amino-2-naphthyl group, a 7-amino-2-naphthyl group, an 8-amino-2-naphthyl group, a 2-methylamino 1-naphthyl group, a 3-methylamino 1-naphthyl group, A 4-methylamino 1-naphthyl group, a 5-methylamino 1-naphthyl group, A 6-methylamino 1-naphthyl group, a 7-methylamino 1-naphthyl group, An 8-methylamino 1-naphthyl group, a 1-methylamino 2-naphthyl group, A 3-methylamino 2-naphthyl group, a 4-methylamino 2-naphthyl group, A 5-methylamino 2-naphthyl group, a 6-methylamino 2-naphthyl group, A 7-methylamino 2-naphthyl group, an 8-methylamino 2-naphthyl group, A 2-dimethylamino 1-naphthyl group, a 3-dimethylamino 1-naphthyl group, A 4-dimethylamino 1-naphthyl group, a 5-dimethylamino 1-naphthyl group, A 6-dimethylamino 1-naphthyl group, a 7-dimethylamino 1-naphthyl group, An 8-dimethylamino 1-naphthyl group, a 1-dimethylamino 2-naphthyl group, A 3-dimethylamino 2-naphthyl group, a 4-dimethylamino 2-naphthyl group, A 5-dimethylamino 2-naphthyl group, a 6-dimethylamino 2-naphthyl group, a 7-dimethylamino 2-naphthyl group, an 8-dimethylamino 2-naphthyl group, a 3-methyl-2-thienyl group, a 4-methyl-2-thienyl group, a 5-methyl-2-thienyl group, A 2-methyl-3-thienyl group, a 4-methyl-3-thienyl group, a 5-methyl-3-thienyl group, A 3-methoxy-2-thienyl group, a 4-methoxy-2-thienyl group, a 5-methoxy-2-thienyl group, A 2-methoxy-3-thienyl group, a 4-methoxy-3-thienyl group, a 5-methoxy-3-thienyl group, A 3-chloro-2-thienyl group, a 4-chloro-2-thienyl group, a 5-chloro-2-thienyl group, A 2-chloro-3-thienyl group, a 4-chloro-3-thienyl group, a 5-chloro-3-thienyl group, A 3-fluoro-2-thienyl group, a 4-fluoro-2-thienyl group, a 5-fluoro-2-thienyl group, A 2-fluoro-3-thienyl group, a 4-fluoro-3-thienyl group, a 5-fluoro-3-thienyl group, A 3-methyl-2-furil group, a 4-methyl-2-furil group, a 5-methyl-2-furil group, A 2-methyl-3-furil group, a 4-methyl-3-furil group, a 5-methyl-3-furil group, A 3-methoxy-2-furil group, a 4-methoxy-2-furil group, a 5-methoxy-2-furil group, a 2-methoxy-3-furil group, a 4-methoxy-3-furil group, a 5-methoxy-3-furil group, a 3-chloro-2-furil group, a 4-chloro-2-furil group, A 5-chloro-2-furil group, a 2-chloro-3-furil group, a 4-chloro-3-furil group, A 5-chloro-3-furil group, a 3-fluoro-2-furil group, a 4-fluoro-2-furil group, A 5-fluoro-2-furil group, a 2-fluoro-3-furil group, a 4-fluoro-3-furil group, A 5-fluoro-3-furil group, a 3-methyl-2-pyrrolyl group, a 4-methyl-2-pyrrolyl group, A 5-methyl-2-pyrrolyl group, a 2-methyl-3-pyrrolyl group, a 4-methyl-3-pyrrolyl group, A 5-methyl-3-pyrrolyl group, a 3-methoxy-2-pyrrolyl group, a 4-methoxy-2-pyrrolyl group, A 5-methoxy-2-pyrrolyl group, a 2-methoxy-3-pyrrolyl group, a 4-methoxy-3-pyrrolyl group, A 5-methoxy-3-pyrrolyl group, a 3-chloro-2-pyrrolyl group, a 4-chloro-2-pyrrolyl group, A 5-chloro-2-pyrrolyl group, a 2-chloro-3-pyrrolyl group, a 4-chloro-3-pyrrolyl group, A 5-chloro-3-pyrrolyl group, a 3-fluoro-2-pyrrolyl group, a 4-fluoro-2-pyrrolyl group, a 5-fluoro-2-pyrrolyl group, a 2-fluoro-3-pyrrolyl group, a 4-fluoro-3-pyrrolyl group, a 5-fluoro-3-pyrrolyl group, a 1-methyl-2-imidazolyl group. A 4-methyl-2-imidazolyl group, a 1-methyl-4-imidazolyl group, A 2-methyl-4-imidazolyl group, a 5-methyl-4-imidazolyl group, A 1-methyl-5-imidazolyl group, a 4-methoxy-2-imidazolyl group, A 2-methoxy-4-imidazolyl group, a 5-methoxy-4-imidazolyl group, A 4-chloro-2-imidazolyl group, a 2-chloro-4-imidazolyl group, A 5-chloro-4-imidazolyl group, a 4-fluoro-2-imidazolyl group, A 2-fluoro-4-imidazolyl group, a 5-fluoro-4-imidazolyl group, A 2-methyl-3-pyridyl group, a 4-methyl-3-pyridyl group, a 5-methyl-3-pyridyl group, A 6-methyl-3-pyridyl group, a 3-methyl-2-pyridyl group, a 4-methyl-2-pyridyl group, A 5-methyl-2-pyridyl group, a 6-methyl-2-pyridyl group, a 2-methyl-4-pyridyl group, A 3-methyl-4-pyridyl group, a 5-methyl-4-pyridyl group, a 6-methyl-4-pyridyl group, A 2-ethyl-3-pyridyl group, a 4-ethyl-3-pyridyl group, a 5-ethyl-3-pyridyl group, a 6-ethyl-3-pyridyl group, a 3-methyl-2-pyridyl group, a 4-methyl-2-pyridyl group, a 5-methyl-2-pyridyl group, A 6-ethyl-2-pyridyl group, a 2-ethyl-4-pyridyl group, a 3-ethyl-4-pyridyl group, A 5-ethyl-4-pyridyl group, a 6-ethyl-4-pyridyl group, a 2-methoxy-3-pyridyl group, A 4-methoxy-3-pyridyl group, a 5-methoxy-3-pyridyl group, a 6-methoxy-3-pyridyl group, A 3-methoxy-2-pyridyl group, a 4-methoxy-2-pyridyl group, a 5-methoxy-2-pyridyl group, A 6-methoxy-2-pyridyl group, a 2-methoxy-4-pyridyl group, a 3-methoxy-4-pyridyl group, A 5-methoxy-4-pyridyl group, a 6-methoxy-4-pyridyl group, a 2-ethoxy-3-pyridyl group, A 4-ethoxy-3-pyridyl group, a 5-ethoxy-3-pyridyl group, a 6-ethoxy-3-pyridyl group, A 3-ethoxy-2-pyridyl group, a 4-ethoxy-2-pyridyl group, a 5-ethoxy-2-pyridyl group, A 6-ethoxy-2-pyridyl group, a 2-ethoxy-4-pyridyl group, a 3-ethoxy-4-pyridyl group, A 5-ethoxy-4-pyridyl group, a 6-ethoxy-4-pyridyl group, a 2-hydroxy-3-pyridyl group, a 4-hydroxy-3-pyridyl group, a 5-hydroxy-3-pyridyl group, a 6-hydroxy-3-pyridyl group, A 3-hydroxy-2-pyridyl group, a 4-hydroxy-2-pyridyl group, A 5-hydroxy-2-pyridyl group, a 6-hydroxy-2-pyridyl group, A 2-hydroxy-4-pyridyl group, a 3-hydroxy-4-pyridyl group, A 5-hydroxy-4-pyridyl group, a 6-hydroxy-4-pyridyl group, A 2-mercapto-3-pyridyl group, a 4-mercapto-3-pyridyl group, A 5-mercapto-3-pyridyl group, a 6-mercapto-3-pyridyl group, A 3-mercapto-2-pyridyl group, a 4-mercapto-2-pyridyl group, A 5-mercapto-2-pyridyl group, a 6-mercapto-2-pyridyl group, A 2-mercapto-4-pyridyl group, a 3-mercapto-4-pyridyl group, A 5-mercapto-4-pyridyl group, a 6-mercapto-4-pyridyl group, A 2-methylthio 3-pyridyl group, a 4-methylthio 3-pyridyl group, A 5-methylthio 3-pyridyl group, a 6-methylthio 3-pyridyl group, A 3-methylthio 2-pyridyl group, a 4-methylthio 2-pyridyl group, a 5-methylthio 2-pyridyl group, a 6-methylthio 2-pyridyl group, a 2-methylthio 4-pyridyl group, a 3-methylthio 4-pyridyl group, a 5-methylthio 4-pyridyl group, A 6-methylthio 4-pyridyl group, a 2-chloro-3-pyridyl group, a 4-chloro-3-pyridyl group, A 5-chloro-3-pyridyl group, a 6-chloro-3-pyridyl group, a 3-chloro-2-pyridyl group, A 4-chloro-2-pyridyl group, a 5-chloro-2-pyridyl group, a 6-chloro-2-pyridyl group, A 2-chloro-4-pyridyl group, a 3-chloro-4-pyridyl group, a 5-chloro-4-pyridyl group, A 6-chloro-4-pyridyl group, a 2-amino-3-pyridyl group, a 4-amino-3-pyridyl group, A 5-amino-3-pyridyl group, a 6-amino-3-pyridyl group, a 3-amino-2-pyridyl group, A 4-amino-2-pyridyl group, a 5-amino-2-pyridyl group, a 6-amino-2-pyridyl group, A 2-amino-4-pyridyl group, a 3-amino-4-pyridyl group, a 5-amino-4-pyridyl group, A 6-amino-4-pyridyl group, a 2-monomethylamino 3-pyridyl group, A 4-monomethylamino 3-pyridyl group, a 5-monomethylamino 3-pyridyl group, a 6-monomethylamino 3-pyridyl group, a 3-monomethylamino 2-pyridyl group, a 4-monomethylamino 2-pyridyl group, a 5-monomethylamino 2-pyridyl group, A 6-monomethylamino 2-pyridyl group, a 2-monomethylamino 4-pyridyl group, A 3-monomethylamino 4-pyridyl group, a 5-monomethylamino 4-pyridyl group, A 6-monomethylamino 4-pyridyl group, a 2-dimethylamino 3-pyridyl group, A 4-dimethylamino 3-pyridyl group, a 5-dimethylamino 3-pyridyl group, A 6-dimethylamino 3-pyridyl group, a 3-dimethylamino 2-pyridyl group, A 4-dimethylamino 2-pyridyl group, a 5-dimethylamino 2-pyridyl group, A 6-dimethylamino 2-pyridyl group, a 2-dimethylamino 4-pyridyl group, A 3-dimethylamino 4-pyridyl group, a 5-dimethylamino 4-pyridyl group, A 6-dimethylamino 4-pyridyl group, a 2-(1-pyrrolidinyl)-3-pyridyl group, A 4-(1-pyrrolidinyl)-3-pyridyl group, a 5-(1-pyrrolidinyl)-3-pyridyl group, A 6-(1-pyrrolidinyl)-3-pyridyl group, a 3-(1-pyrrolidinyl)-2-pyridyl group, A 4-(1-pyrrolidinyl)-2-pyridyl group, a 5-(1-pyrrolidinyl)-2-pyridyl group, a 6-(1-pyrrolidinyl)-2-pyridyl group, a 2-(1-pyrrolidinyl)-4-pyridyl group. A 3-(1-pyrrolidinyl)-4-pyridyl group, a 5-(1-pyrrolidinyl)-4-pyridyl group, A 6-(1-pyrrolidinyl)-4-pyridyl group, a 2-piperidino 3-pyridyl group, A 4-piperidino 3-pyridyl group, a 5-piperidino 3-pyridyl group, A 6-piperidino 3-pyridyl group, a 3-piperidino 2-pyridyl group, A 4-piperidino 2-pyridyl group, a 5-piperidino 2-pyridyl group, A 6-piperidino 2-pyridyl group, a 2-piperidino 4-pyridyl group, A 3-piperidino 4-pyridyl group, a 5-piperidino 4-pyridyl group, A 6-piperidino 4-pyridyl group, a 2-morpholino 3-pyridyl group, A 4-morpholino 3-pyridyl group, a 5-morpholino 3-pyridyl group, A 6-morpholino 3-pyridyl group, a 3-morpholino 2-pyridyl group, A 4-morpholino 2-pyridyl group, a 5-morpholino 2-pyridyl group, A 6-morpholino 2-pyridyl group, a 2-morpholino 4-pyridyl group, A 3-morpholino 4-pyridyl group, a 5-morpholino 4-pyridyl group, a 6-morpholino 4-pyridyl group, a 2-fluoro-3-pyridyl group, a 4-fluoro-3-pyridyl group, a 5-fluoro-3-pyridyl group, A 6-fluoro-3-pyridyl group, a 3-fluoro-2-pyridyl group, a 4-fluoro-2-pyridyl group, A 5-fluoro-2-pyridyl group, a 6-fluoro-2-pyridyl group, a 2-fluoro-4-pyridyl group, A 3-fluoro-4-pyridyl group, a 5-fluoro-4-pyridyl group, a 6-fluoro-4-pyridyl group, A 2,4-dimethyl- 3-pyridyl group, a 2,6-dimethyl- 3-pyridyl group, A 5,6-dimethyl- 3-pyridyl group, a 4,6-dimethyl- 3-pyridyl group, A 4,5-dimethyl- 2-pyridyl group, a 5,6-dimethyl- 2-pyridyl group, A 2,3-dimethyl- 4-pyridyl group, a 2,6-dimethyl- 4-pyridyl group, A 2,4-dimethoxy- 3-pyridyl group, a 2,6-dimethoxy- 3-pyridyl group, A 5,6-dimethoxy- 3-pyridyl group, a 4,6-dimethoxy- 3-pyridyl group, A 4,5-dimethoxy- 2-pyridyl group, a 5,6-dimethoxy- 2-pyridyl group, A 2,3-dimethoxy- 4-pyridyl group, a 2,6-dimethoxy- 4-pyridyl group, a 2-chloro-6-methyl-3-pyridyl group, 6-chloro-2-methyl-3-pyridyl, a 2-chloro-6-methoxy-3-pyridyl group, a 6-chloro-2-methoxy-3-pyridyl group, A 5-methyl-6-chloro-3-pyridyl group, a 5-methoxy-6-chloro-3-pyridyl group, A 5-ethoxy-6-chloro-3-pyridyl group, a 5-chloro-6-methyl-3-pyridyl group, A 5-methoxy-6-methyl-3-pyridyl group, a 5-ethoxy-6-methyl-3-pyridyl group, A 5-chloro-6-methoxy-3-pyridyl group, a 5-chloro-6-ethoxy-3-pyridyl group, A 2,5,6-trimethyl 3-pyridyl group, a 2-pyrazinyl group, a 5-methyl-2-pyrazinyl group, A 6-methyl-2-pyrazinyl group, a 5-methoxy-2-pyrazinyl group, A 6-methoxy-2-pyrazinyl group, a 5-ethoxy-2-pyrazinyl group, A 6-ethoxy-2-pyrazinyl group, a 5-chloro-2-pyrazinyl group, A 6-chloro-2-pyrazinyl group, a 3-methyl-2-benzo thienyl group, A 4-methyl-2-benzo thienyl group, a 5-methyl-2-benzo thienyl group, A 6-methyl-2-benzo thienyl group, a 7-methyl-2-benzo thienyl group, a 2-methyl-3-benzo thienyl group, a 4-methyl-3-benzo thienyl group, a 5-methyl-3-benzo thienyl group, a 6-methyl-3-benzo thienyl group, a 7-methyl-3-benzo thienyl group, A 2-methyl-5-benzo thienyl group, a 3-methyl-5-benzo thienyl group, A 4-methyl-5-benzo thienyl group, a 6-methyl-5-benzo thienyl group, A 7-methyl-5-benzo thienyl group, a 3-methoxy-2-benzo thienyl group, A 4-methoxy-2-benzo thienyl group, a 5-methoxy-2-benzo thienyl group, A 6-methoxy-2-benzo thienyl group, a 7-methoxy-2-benzo thienyl group, A 2-methoxy-3-benzo thienyl group, a 4-methoxy-3-benzo thienyl group, A 5-methoxy-3-benzo thienyl group, a 6-methoxy-3-benzo thienyl group, A 7-methoxy-3-benzo thienyl group, a 2-methoxy-5-benzo thienyl group, A 3-methoxy-5-benzo thienyl group, a 4-methoxy-5-benzo thienyl group, A 6-methoxy-5-benzo thienyl group, a 7-methoxy-5-benzo thienyl group, A 3-chloro-2-benzo thienyl group, a 4-chloro-2-benzo thienyl group, A 5-chloro-2-benzo thienyl group, a 6-chloro-2-benzo thienyl group, a 7-chloro-2-benzo thienyl group, a 2-chloro-3-benzo thienyl group, a 4-chloro-3-benzo thienyl group, a 5-chloro-3-benzo thienyl group, A 6-chloro-3-benzo thienyl group, a 7-chloro-3-benzo thienyl group, A 2-chloro-5-benzo thienyl group, a 3-chloro-5-benzo thienyl group, A 4-chloro-5-benzo thienyl group, a 6-chloro-5-benzo thienyl group, A 7-chloro-5-benzo thienyl group, a 3-fluoro-2-benzo thienyl group, A 4-fluoro-2-benzo thienyl group, a 5-fluoro-2-benzo thienyl group, A 6-fluoro-2-benzo thienyl group, a 7-fluoro-2-benzo thienyl group, A 2-fluoro-3-benzo thienyl group, a 4-fluoro-3-benzo thienyl group, A 5-fluoro-3-benzo thienyl group, a 6-fluoro-3-benzo thienyl group, A 7-fluoro-3-benzo thienyl group, a 2-fluoro-5-benzo thienyl group, A 3-fluoro-5-benzo thienyl group, a 4-fluoro-5-benzo thienyl group, A 6-fluoro-5-benzo thienyl group, a 7-fluoro-5-benzo thienyl group, A 3-methyl-2-benzo furil group, a 4-methyl-2-benzo furil group, a 5-methyl-2-benzo furil group, a 6-methyl-2-benzo furil group, a 7-methyl-2-benzo furil group, a 2-methyl-3-benzo furil group, A 4-methyl-3-benzo furil group, a 5-methyl-3-benzo furil group, A 6-methyl-3-benzo furil group, a 7-methyl-3-benzo furil group, A 2-methyl-5-benzo furil group, a 3-methyl-5-benzo furil group, A 4-methyl-5-benzo furil group, a 6-methyl-5-benzo furil group, A 7-methyl-5-benzo furil group, a 3-methoxy-2-benzo furil group, A 4-methoxy-2-benzo furil group, a 5-methoxy-2-benzo furil group, A 6-methoxy-2-benzo furil group, a 7-methoxy-2-benzo furil group, A 2-methoxy-3-benzo furil group, a 4-methoxy-3-benzo furil group, A 5-methoxy-3-benzo furil group, a 6-methoxy-3-benzo furil group, A 7-methoxy-3-benzo furil group, a 2-methoxy-5-benzo furil group, A 3-methoxy-5-benzo furil group, a 4-methoxy-5-benzo furil group, A 6-methoxy-5-benzo furil group, a 7-methoxy-5-benzo furil group, A 3-chloro-2-benzo furil group, a 4-chloro-2-benzo furil group, a 5-chloro-2-benzo furil group, a 6-chloro-2-benzo furil group, a 7-chloro-2-benzo furil group, a 2-chloro-3-benzo furil group, A 4-chloro-3-benzo furil group, a 5-chloro-3-benzo furil group, A 6-chloro-3-benzo furil group, a 7-chloro-3-benzo furil group, A 2-chloro-5-benzo furil group, a 3-chloro-5-benzo furil group, A 4-chloro-5-benzo furil group, a 6-chloro-5-benzo furil group, A 7-chloro-5-benzo furil group, a 3-fluoro-2-benzo furil group, A 4-fluoro-2-benzo furil group, a 5-fluoro-2-benzo furil group, A 6-fluoro-2-benzo furil group, a 7-fluoro-2-benzo furil group, A 2-fluoro-3-benzo furil group, a 4-fluoro-3-benzo furil group, A 5-fluoro-3-benzo furil group, a 6-fluoro-3-benzo furil group, A 7-fluoro-3-benzo furil group, a 2-fluoro-5-benzo furil group, A 3-fluoro-5-benzo furil group, a 4-fluoro-5-benzo furil group, A 6-fluoro-5-benzo furil group, a 7-fluoro-5-benzo furil group, A 1-methyl-2-indolyl group, a 3-methyl-2-indolyl group, a 4-methyl-2-indolyl group, a 5-methyl-2-indolyl group, a 6-methyl-2-indolyl group, a 7-methyl-2-indolyl group, A 1-methyl-3-indolyl group, a 2-methyl-3-indolyl group, a 4-methyl-3-indolyl group, A 5-methyl-3-indolyl group, a 6-methyl-3-indolyl group, a 7-methyl-3-indolyl group, A 1-methyl-5-indolyl group, a 2-methyl-5-indolyl group, a 3-methyl-5-indolyl group, A 4-methyl-5-indolyl group, a 6-methyl-5-indolyl group, a 7-methyl-5-indolyl group, A 3-methoxy-2-indolyl group, a 4-methoxy-2-indolyl group, A 5-methoxy-2-indolyl group, a 6-methoxy-2-indolyl group, A 7-methoxy-2-indolyl group, a 2-methoxy-3-indolyl group, A 4-methoxy-3-indolyl group, a 5-methoxy-3-indolyl group, A 6-methoxy-3-indolyl group, a 7-methoxy-3-indolyl group, A 2-methoxy-5-indolyl group, a 3-methoxy-5-indolyl group, A 4-methoxy-5-indolyl group, a 6-methoxy-5-indolyl group, a 7-methoxy-5-indolyl group, a 3-chloro-2-indolyl group, a 4-chloro-2-indolyl group, a 5-chloro-2-indolyl group, a 6-chloro-2-indolyl group, a 7-chloro-2-indolyl group, A 2-chloro-3-indolyl group, a 4-chloro-3-indolyl group, a 5-chloro-3-indolyl group, A 6-chloro-3-indolyl group, a 7-chloro-3-indolyl group, a 2-chloro-5-indolyl group, A 3-chloro-5-indolyl group, a 4-chloro-5-indolyl group, a 6-chloro-5-indolyl group, A 7-chloro-5-indolyl group, a 3-fluoro-2-indolyl group, A 4-fluoro-2-indolyl group, a 5-fluoro-2-indolyl group, A 6-fluoro-2-indolyl group, a 7-fluoro-2-indolyl group, A 2-fluoro-3-indolyl group, a 4-fluoro-3-indolyl group, A 5-fluoro-3-indolyl group, a 6-fluoro-3-indolyl group, A 7-fluoro-3-indolyl group, a 2-fluoro-5-indolyl group, A 3-fluoro-5-indolyl group, a 4-fluoro-5-indolyl group, A 6-fluoro-5-indolyl group, a 7-fluoro-5-indolyl group, A 3-methyl-2-quinolyl group, a 4-methyl-2-quinolyl group, a 5-methyl-2-quinolyl group, a 6-methyl-2-quinolyl group, a 7-methyl-2-quinolyl group, an 8-methyl-2-quinolyl group, a 2-methyl-4-quinolyl group, A 3-methyl-4-quinolyl group, a 5-methyl-4-quinolyl group, a 6-methyl-4-quinolyl group, A 7-methyl-4-quinolyl group, an 8-methyl-4-quinolyl group, a 2-methyl-6-quinolyl group, A 3-methyl-6-quinolyl group, a 4-methyl-6-quinolyl group, a 5-methyl-6-quinolyl group, A 7-methyl-6-quinolyl group, an 8-methyl-6-quinolyl group, a 3-methoxy-2-quinolyl group, A 4-methoxy-2-quinolyl group, a 5-methoxy-2-quinolyl group, a 6-methoxy-2-quinolyl group, A 7-methoxy-2-quinolyl group, an 8-methoxy-2-quinolyl group, a 2-methoxy-4-quinolyl group, A 3-methoxy-4-quinolyl group, a 5-methoxy-4-quinolyl group, a 6-methoxy-4-quinolyl group, A 7-methoxy-4-quinolyl group, an 8-methoxy-4-quinolyl group, a 2-methoxy-6-quinolyl group, A 3-methoxy-6-quinolyl group, a 4-methoxy-6-quinolyl group, a 5-methoxy-6-quinolyl group, A 7-methoxy-6-quinolyl group, an 8-methoxy-6-quinolyl group, a 3-chloro-2-quinolyl group, a 4-chloro-2-quinolyl group, a 5-chloro-2-quinolyl group, a 6-chloro-2-quinolyl group, a 7-chloro-2-quinolyl group, An 8-chloro-2-quinolyl group, a 2-chloro-4-quinolyl group, a 3-chloro-4-quinolyl group, A 5-chloro-4-quinolyl group, a 6-chloro-4-quinolyl group, a 7-chloro-4-quinolyl group, An 8-chloro-4-quinolyl group, a 2-chloro-6-quinolyl group, a 3-chloro-6-quinolyl group, A 4-chloro-6-quinolyl group, a 5-chloro-6-quinolyl group, a 7-chloro-6-quinolyl group, An 8-chloro-6-quinolyl group, a 3-fluoro-2-quinolyl group, a 4-fluoro-2-quinolyl group, A 5-fluoro-2-quinolyl group, a 6-fluoro-2-quinolyl group, a 7-fluoro-2-quinolyl group, An 8-fluoro-2-quinolyl group, a 2-fluoro-4-quinolyl group, a 3-fluoro-4-quinolyl group, A 5-fluoro-4-quinolyl group, a 6-fluoro-4-quinolyl group, a 7-fluoro-4-quinolyl group, An 8-fluoro-4-quinolyl group, a 2-fluoro-6-quinolyl group, a 3-fluoro-6-quinolyl group, a 4-fluoro-6-quinolyl group, a 5-fluoro-6-quinolyl group, a 7-fluoro-6-quinolyl group, an 8-fluoro-6-quinolyl group, etc. are mentioned. 
[0014] 
In the aforementioned general formula (I), NH or an oxygen atom is mentioned as still more preferable X. NH is especially preferable. 
In the aforementioned general formula (I), as still more preferable R1, the alkyl group of 1-6 carbon numbers, The alkenyl group of 2-6 carbon numbers and the alkynyl group of 2-6 carbon numbers are mentioned, For example, a methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl group, 2-butyl group, a pentyl group, 2-pentyl group, a hexyl group, 2-hexyl group, a vinyl group, a propenyl group, a butenyl group, a butynyl group, a pentenyl group, etc. are mentioned. Especially The alkyl group of 3-5 carbon numbers, the alkenyl group of 3-5 carbon numbers, The alkynyl group, specifically a propyl group, of 3-5 carbon numbers, an isopropyl group, a butyl group, 2-butyl group, a pentyl group, 2-pentyl group, a propenyl group, a butenyl group, a butynyl group, a pentenyl group, etc. are still more preferable, and a propyl group, a butyl group, and a pentyl group are especially preferable. 
In the aforementioned general formula (I), as still more preferable R2, for example, a hydroxyl group, An acetyloxy group, a propionyloxy group, a methoxycarbonyloxy group, an ethoxycarbonyloxy group, a propoxycarbonyloxy group, a buthoxycarbonyloxy group, etc. are mentioned, and a hydroxyl group, a methoxycarbonyloxy group, and an ethoxycarbonyloxy group are especially preferable. 
In the aforementioned general formula (I), substitution or an unsubstituted pyridine ring (2-pyridyl, 3-pyridyl, 4-pyridyl), and a pyrazine ring (2-pyrazinyl, 3-pyrazinyl) are mentioned as still more preferable Y, respectively, and especially 3-pyridyl group is preferable. As Y with a still more preferable substituent, for example A 2-methyl-3-pyridyl group, A 6-methyl-3-pyridyl group, a 2-ethyl-3-pyridyl group, a 6-ethyl-3-pyridyl group, A 2-methoxy-3-pyridyl group, a 6-methoxy-3-pyridyl group, a 2-ethoxy-3-pyridyl group, A 6-ethoxy-3-pyridyl group, a 2-chloro-3-pyridyl group, a 6-chloro-3-pyridyl group, A 6-dimethylamino 3-pyridyl group, a 6-(1-pyrrolidinyl)-3-pyridyl group, A 6-piperidino 3-pyridyl group, a 6-morpholino 3-pyridyl group, A 6-methylthio 3-pyridyl group, a 5,6-dimethyl- 3-pyridyl group, A 5,6-dimethoxy- 3-pyridyl group, a 2,6-dichloro-3-pyridyl group, A 5,6-dichloro-3-pyridyl group, a 5-chloro-6-methoxy-3-pyridyl group, etc. are preferable, Even especially in inside 3-pyridyl group, a 6-methyl-3-pyridyl group, a 6-methoxy-3-pyridyl group, A 6-ethoxy-3-pyridyl group, a 6-chloro-3-pyridyl group, a 6-(1-pyrrolidinyl)-3-pyridyl group, a 6-morpholino 3-pyridyl group, a 2-methyl-3-pyridyl group, a 2-methoxy-3-pyridyl group, A 2-chloro-3-pyridyl group is preferable. 
As a compound specifically contained in the present invention, the following compounds are mentioned, for example. 
[0015] 
[Table 1] 

[0016] 
In the compound of the present invention, R2 the compound which is an acyloxy group or alkoxy carbonyloxy group, R2 is equivalent to ester of the compound which is a hydroxyl group, and R2 is a prodrug aiming at improvement in the solubility of the compound which is a hydroxyl group, absorptivity, and stability in the living body. That is, this ester receives a metabolic turnover in the living body, and R2 which is an active main part serves as a compound which is a hydroxyl group. The compound shown by general formula (I) and its tautomer are chemically equivalent, and the adenine derivative of the present invention also contains the tautomer. For example, the compound shown by general formula (I) when R2 is a hydroxyl group is general formula (II). : 

[Chemical formula 3] 
Although it becomes a hydroxy derivative with the inside of a formula, R1, X, and Y (synonymous with the aforementioned formula (I)), it is a following general formula as a tautomer of this derivative. (III) :
[Chemical formula 4] 

There is an oxo derivative with the inside of a formula, R1, X, and Y (synonymous with the aforementioned formula (I)). 
An example of the process of these adenine derivatives is explained in full detail below. 
[0017] 
(1) In the case of R2= OH 
Compound (IV) and Y-CH2-Hal (Y is synonymous with formula (II) among a formula, and Hal expresses a halogen atom.) are made to react under base existence, and 9-substitution product (V) is synthesized. As the aforementioned base, alkoxides, such as metal hydrides, such as metal hydroxide, such as alkaline metal salt of carbonic acid, such as potassium carbonate, or alkaline earth metal salt, sodium hydroxide, and a potassium hydrate, and sodium hydride, and t-butoxypotassium, etc. can be used, for example. As the aforementioned solvent, aprotic solvents, such as dimethylformamide, dimethyl sulfoxide, a tetrahydrofuran, and 1,4-dioxane, can be used, and reaction temperature can be performed from a room temperature before the flowing-back temperature of a solvent. 
Subsequently, when X is NH, compound (V) and corresponding R1-NH2 (the inside of a formula and R1 are synonymous with the above) are made to react under existence of a base or nonexistence, and 2-substitution product (VI) is synthesized. As a base, tertiary amine, such as triethylamine, diisopropylethylamine, and 4-dimethylaminopyridine, As a solvent, alcoholic solvent, such as aprotic solvents, such as a tetrahydrofuran, 1,4-dioxane, and a jig lime, propanol, butanol, can be used, or a non-solvent may perform. Reaction temperature can be performed from 50 degrees C before the flowing-back temperature of a solvent. 
When X is an oxygen atom or a sulfur atom, compound (V), corresponding R1-OH, or R1-SH is made to react under existence of a base, and 2-substitution product (VI) is synthesized. As a base, alkaline metal hydrides, such as alkaline metals, such as sodium and potassium, and sodium hydride, etc. can be used, A non-solvent can also perform using aprotic solvents, such as dimethylformamide, dimethyl sulfoxide, a tetrahydrofuran, 1,4-dioxane, and a jig lime, as a solvent. Reaction temperature can be performed from 50 degrees C before the flowing-back temperature of a solvent. 
From compound (IV), in the process of manufacturing compound (VI), synthesize 2-substitution product (V') first and it ranks second, This 2-substitution product (V') and Y-CH2-Hal (Y is synonymous with formula (II) among a formula, and Hal expresses a halogen atom.) can be made to be able to react, and compound (VI) can also be obtained. Compound (VII) can make compound (VI) and bromine able to react, and can be synthesized. As a solvent, halogen system solvents, such as a carbon tetrachloride, dichloromethane, and chloroform, acetic acid, etc. can be used. Reaction temperature can be performed from 0 degree C before the flowing-back temperature of a solvent. Reaction auxiliary agents, such as sodium acetate, may be added in a reaction. 
[0018] 
Compound (IX) can be synthesized by hydrolyzing compound (VII) under acid conditions. Chloride, hydrobromic acid, etc. can be used as acid. Reaction temperature can be performed from 50 degrees C before the flowing-back temperature of a solvent. Or after making compound (VII) and sodium methoxide react and considering it as compound (VIII), (IX) can also be obtained by carrying out acid treatment and demethylating. 
[Chemical formula 5] 

Compound (X) can make a specific hydrosulfide (sodium sulfhydrate) able to react to compound (VII), and can be synthesized. The solvent can use alcoholic solvent, such as ethanol, propanol, and butanol. Reaction temperature can be performed from 50 degrees C before the flowing-back temperature of a solvent. 
[0019] 
[Chemical formula 6] 

Compound (XI) can be obtained by making compound (IX) react to the acyl chloride or chloroformate corresponding to R2 under base existence. As a base, tertiary amine, such as triethylamine, diisopropylethylamine, and 4-dimethylaminopyridine, can be used, and aprotic solvents, such as a tetrahydrofuran, 1,4-dioxane, and dichloromethane, can be used as a solvent. Reaction temperature can be performed from 0 degree C before the flowing-back temperature of a solvent (R4 expresses the alkyl group of the carbon numbers 1-7, or the alkoxy group of the carbon numbers 1-7 among a formula.). 
[0020] 
[Chemical formula 7] 

The adenine derivative of the present invention produced by making it above, It can also use also as salts permitted pharmacologically, such as sodium salt, potassium salt, calcium salt, a hydrochloride, the hydrobromate, sulfate, a nitrate, acetate, methanesulfon acid chloride, a toluenesulfonic acid salt, citrate, fumaric acid chloride, and a maleate. 
[0021] 
The adenine derivative of the present invention is useful as remedies, such as a disease which considers virus diseases, such as B type and hepatitis C, and AIDS, a cancer disease, and a type 2-helper T cell as a reason, and can be used with various dosage forms, such as injections and external preparations, including oral agents, such as a tablet, a capsule, and powder medicine. As medicine of the present invention, the compound denoted by general formula (I), its tautomer, and the substance chosen from the group which consists of those salts permitted pharmacologically can be used, and those hydrates or solvate may be used further. It may use combining two or more [ of these substances ] suitably. Although the substance itself chosen from these groups may be prescribed for the patient as medicine of the present invention, it is desirable to prescribe a medicine for the patient with the form of the medicinal composition which usually contains the above-mentioned substance which is an active principle, and the additive for pharmaceutical preparation permitted pharmacologically. 
[0022] 
The medicinal composition for applying in the living body can mix the above-mentioned substance which is an active principle with 1 type of the additive for pharmaceutical preparation permitted pharmacologically, or 2 type or more, and can manufacture it easily in accordance with the general-purpose pharmaceutical preparation method in the field of pharmaceutical sciences. Although the medicinal route of administration in particular of the present invention is not limited, it is desirable to choose the most effective course suitably on the occasion of a therapy and/or prevention. As a medicinal composition suitable for internal use, for example A capsule, powder medicine, As a medicinal composition which can mention a tablet, a granule, subtle granules, syrups, liquids and solutions, suspension, etc., and is parenterally suitable, For example, although inhalations, a spray, an intrarectal administration agent, injections, the drops, ointment, cream pharmaceuticals, a percutaneous absorption agent, a permucosal absorbent, ophthalmic solutions, a nasal drop, ear drops, a tape, patches, etc. can be mentioned, the medicinal form of the present invention is not limited to these. 
[0023] 
Liquid preparation, such as an emulsion and syrups, among the suitable medicinal compositions for internal use, Water; Sugars; polyethylene glycols, such as sucrose, sorbitol, and fructose, Glycols, such as propylene glycol; it can manufacture using additives for pharmaceutical preparation, such as flavors, such as antiseptic; strawberry flavors, such as oil; p-hydroxy benzoate ester, such as sesame oil, olive oil, and soybean oil, and peppermint. Solid preparations, such as a capsule, a tablet, powder medicine, and a granule, Disintegrator, such as excipient; starch, such as milk sugar, BUTOU sugar, sucrose, and mannite, and sodium alginate; Magnesium stearate, Lubricant, such as talc; it can manufacture using plasticizers, such as surfactant; glycerin, such as binding material; fatty acid ester, such as polyvinyl alcohol, hydroxypropylcellulose, and gelatin, etc. 
The liquid preparation of the form of injections, drops, ophthalmic solutions, etc. can be preferably prepared as sterilized isotonic liquid preparation among medicinal compositions suitable for parenteral administration. For example, injections can be prepared using the aqueous medium which consists of a mixture of salting in liquid, a grape sugar solution, or salt water and a grape sugar solution. An intrarectal administration agent can usually be prepared as a form of suppositories, for example using carriers, such as cacao oil, a hydrogenation fat, or hydrogenation carboxylic acid. The carrier of non-stimulativeness which absorbs easily by distributing the above-mentioned substance which is an active principle as minute particles can be used for preparation of a spray. It is possible to be able to mention milk sugar, glycerin, etc. and to choose the form of aerosol, dry powder, etc. as a form of pharmaceutical preparation as such a carrier, for example. Also in manufacture of the medicinal composition for parenteral administration, 1 type or 2 type or more of additives for pharmaceutical preparation chosen from the diluent illustrated by the oral agent, perfume, an antiseptic, an excipient, disintegrator, lubricant, a binding material, a surfactant, a plasticizer, etc. can be used suitably. But the additive for pharmaceutical preparation used for manufacture of the medicine of the present invention is not limited to the above-mentioned thing, and as long as it is available to a person skilled in the art, it may use what kind of thing. 
Although the dosage of the adenine derivative of the present invention is suitably defined according to a patient's sex, age, weight, the kind of disease, condition, etc., Generally, in the range of 0.001 per day - 100 mg/kg, it is the range of 0.01 - 10 mg/kg preferably, and a medicine can be prescribed for the patient in a single time or several steps. 
[0024] 
[Working example] 
Reference example 1: 2-butoxyadenine
Sodium (13.6 g, 0.59 mol) is added to butanol (480 mL), and the temperature rise was carried out and it was made to dissolve completely to 90 degrees C. Then, 2-chloroadenine (4.0 g, 23.6 mmol) was added, and heating flowing back was carried out for 9 hours. After cooling to 4 degrees C, water (400 mL) was added to reaction mixture, and it agitated strongly for 30 minutes. After carrying out vacuum concentration of the butanol layer which carried out the slice, water (400 mL) was added to residue, and bottom concentrated hydrochloric acid of ice-cooling was dropped, and it neutralized. The solid obtained by separating the depositing solid was added to ethanol (70 mL), and heating flowing back was carried out for 30 minutes. 3.72 g After cooling to a room temperature, the mark compound was obtained by separating and carrying out the depositing solid (yield: 76%). 
Reference example 2: 8-bromo-2-butoxy-9-(6-chloro-3-pyridyl methyl) adenine
In the DMF solution (125 mL) of 2-butoxyadenine (2.60 g, 12.5 mmol) obtained by the reference example 1, Potassium carbonate (2.85 g, 20.6 mmol) and 2-chloro-5-chloromethyl pyridine (3.33 g, 20.6 mmol) In addition, it heated and stirred at 80 degrees C for 2.5 hours. After carrying out vacuum concentration of the reaction mixture, water (100 mL) was added, 1N chloride neutralized, and the depositing solid was separated. After dissolving this solid in a methylene chloride (100 mL), 2-butoxy-9-(6-chloro-3-pyridyl methyl) adenine was obtained by separating the crystal which added the bottom hexane of ice-cooling (150 mL), and deposited (yield: 3.12 g). To the acetic acid suspension (186 mL) which added sodium acetate (3.05 g, 37.2 mmol) and 2-butoxy-9-(6-chloro-3-pyridyl methyl) adenine (3.1 g, 9.31mmol), Bromine (1.92 mL, 37.5 mmol) was added and was made to react at a room temperature for 4 hours. After carrying out decompression distilling off of the reaction mixture, water (200 mL) was added to residue and it neutralized by bottom of ice-cooling 5N sodium hydroxide. After separating the precipitated crystal, the crude crystal was recrystallized with methanol. 2.38 g Reduced pressure drying was carried out at 40 degrees C for 15 hours, and the mark compound was obtained as a white powder crystal (yield: 62%). 
Reference example 3: 2-butoxy-9-(6-chloro-3-pyridyl methyl)-8-methoxy adenine
Sodium (614 mg, 26.7 mmol) was made to add and dissolve completely in methanol (110 mL). The 8-bromo-2-butoxy-9-(6-chloro-3-pyridyl methyl) adenine (2.2 g, 5.34 mmol) obtained by the reference example 2 was added to this solution, and heating flowing back was carried out for 3.5 hours. Vacuum concentration of the reaction mixture was carried out, water (100 mL) was added to residue, and it neutralized by concentrated hydrochloric acid under ice-cooling. The depositing solid was separated and rinsed (20 mL). 1.26 g The mark compound was obtained as a white powder crystal by making this solid recrystallize with ethyl acetate (30 mL) (yield: 65.0%). 
Reference example 4: 2-butoxy-9-(6-methoxy-3-pyridyl methyl) adenine
After making sodium 415 mg and 18.0 mmol add and dissolve completely in methanol (18 mL), 2-butoxy-9-(6-chloro-3-pyridyl methyl) adenine (300 mg, 0.90 mmol) was added, and heating flowing back was carried out for 24 hours. Vacuum concentration of the reaction mixture was carried out, water (30 mL) was added to residue, and it neutralized by concentrated hydrochloric acid under ice-cooling. After separating the depositing solid, silica gel column chromatography refined the crude crystal (methylene chloride: methanol 50:1), and 148 mg obtained the mark compound (yield: 50%). 
Reference example 5: 2-butylamino adenine
2-chloroadenine (6.0 g, 35.4 mmol) and a butylamine (30 mL) were added to autoclave (200 mL), and it was made to react at 130 degrees C for 150 hours. After carrying out vacuum concentration of the reaction mixture, water was injected into residue and the solid was deposited. 2.08 g A methylene chloride and methanol washed the deposit solid sequentially, and the mark compound was obtained as a solid in the end of yellow-orange color powder (yield: 30%). 
Working example 1: 2-butoxy-9-(6-chloro-3-pyridyl methyl)-8-hydroxyadenine
The compound (1.26 g, 3.47 mmol) obtained by the reference example 3 was added to concentrated hydrochloric acid (70 mL), and it was made to react at a room temperature for 2 hours. After carrying out vacuum concentration of the reaction mixture, water (130 mL) is added to residue and it is the bottom of ice-cooling, and 5N. The sodium hydroxide aqueous solution neutralized. 1.20 g The mark compound was obtained as a white powder crystal by separating and drying the precipitated crystal (yield: 99%). 
1H NMR delta(DMSO-d6) 10.14 (1H, brs), (1H, d, J = 2.4 Hz) 8.40 7.76 (1H, dd, and J = 2.4, 8.4 Hz), (1H, d, J = 8.4 Hz) 7.49 6.55 (2H, brs), 4.91 (2H, s) 4.14 (2H, t, J =6.5 Hz), 1.67-1.57 (2H, m), 1.44-1.30 (2H, m), and 0.90 (3H, t, J = 7.3 Hz). 
Working example 2: 2-butoxy-8-hydroxy-9-(6-methoxy-3-pyridyl methyl) adenine
The mark compound was obtained like the working example 1 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.09 (1H, brs), (1H, d, J = 2.4 Hz) 8.16 7.65 (1H, dd, and J = 2.4, 8.4 Hz), (1H, d, J = 8.4 Hz) 6.78 6.49 (2H, brs), 4.80 (2H, s) 4.15 (2H, t, J =6.6 Hz), 3.81 (3H, s), 1.66-1.58 (2H, m), 1.42-1.34 (2H, m), and 0.91 (3H, t, J = 7.3 Hz). 
Working example 3: 2-butoxy-9-(6-ethoxy-3-pyridyl methyl)-8-hydroxyadenine
The mark compound was obtained like the working example 1 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.06 (1H, brs), (1H, d, J = 2.4 Hz) 8.14 7.64 (1H, dd, and J = 2.4, 8.6 Hz), (1H, d, J = 8.6 Hz) 6.75 6.48 (2H, brs), (2H, s) 4.80 4.26 (2H, q, J =7.2 Hz), 4.15 (2H, t, J = 6.6 Hz) 1.68-1.58 (2H, m), 1.42-1.34 (2H, m), 1.28 (3H, t, J = 7.2 Hz), and 0.91 (3H, t, J = 7.3 Hz). 
Working example 4: 2-butoxy-9-(6-n-butoxy-3-pyridyl methyl)-8-hydroxyadenine
The mark compound was obtained like the working example 1 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.25 (1H, brs), (1H, d, J = 1.9 Hz) 8.13 7.63 (1H, dd, and J = 1.9, 8.4 Hz), (1H, d, J = 8.4 Hz) 6.75 6.53 (2H, brs), 4.79 (2H, s) 4.23-4.12 (4H, m), 1.68-1.60 (4H, m), 1.42-1.34 (4H, m), and 0.94-0.88 (6H, m). 
Working example 5: 2-butoxy-9-(2-chloro-3-pyridyl methyl)-8-hydroxyadenine
The mark compound was obtained like the working example 1 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.15 (1H, brs), (1H, m) 8.36-8.33 7.52-7.50 (1H, m), (1H, m) 7.41-7.36 6.53 (2H, brs), 4.94 (2H, s) 4.07 (2H, t, J = 6.6 Hz), 1.62-1.52 (2H, m), 1.37-1.23 (2H, m), and 0.87 (3H, t, J = 7.3 Hz). 
Working example 6: 2-butoxy-8-hydroxy-9-(2-methoxy-3-pyridyl methyl) adenine
The mark compound was obtained like the working example 1 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.06 (1H, brs), (1H, m) 8.08-8.06 7.21-7.19 (1H, m), (1H, m) 6.93-6.88 6.47 (2H, brs), 4.80 (2H, s), 4.08 (2H, t, J = 6.5 Hz), 3.92 (3H, s), 1.60-1.53 (2H, m), 1.38-1.29 (2H, m), 0.87(3H, t, J = 
7.3 Hz). 
Working example 7: 2-butoxy-9-(6-chloro-5-methoxy-3-pyridyl methyl)-8-hydroxyadenine
The mark compound was obtained like the working example 1 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.06 (1H, brs), (1H, d, J = 1.9 Hz) 8.12 7.85 (1H, d, J = 1.9 Hz), (2H, brs) 6.49 4.83 (2H, s) and 4.16 (2H, t, J = 6.6 Hz), 3.91 (3H, s) 1.66-1.61 (2H, m), 1.42-1.34 (2H, m), and 0.91 (3H, t, J = 7.3 Hz). 
Working example 8: 2-butoxy-8-hydroxy-9-(3-pyridyl methyl) adenine
Potassium carbonate (1.1 g, 8mmol), and 3-chloromethyl pyridine and a hydrochloride (660 mg, 5mmol) were added to the DMF solution (30 ml) of 2-chloroadenine (520 mg, 3mmol), and it heated and stirred at 80 degrees C for 3 hours. After carrying out vacuum concentration of the reaction mixture, 2-chloro-9-(3-pyridyl methyl) adenine was obtained by separating the solid which added water and deposited (yield: 759 mg). Sodium (750 mg, 30mmol) is added to butanol (50 ml), and the temperature rise was carried out and it was made to dissolve completely to 90 degrees C. Then, 2-chloro-9-(3-pyridyl methyl) adenine (430 mg, 1.5mmol) was added, and the heating rotary flow was carried out for 2 hours. After carrying out vacuum concentration of the solvent, water was added to residue, and concentrated hydrochloric acid was dropped under ice-cooling, and it neutralized. The methylene chloride was added, liquids were separated and vacuum concentration of the organic layer was carried out. After adding 30 ml of acetic acid to residue and making it dissolve in it, bromine (660 mg, 5.5mmol) was added and it was made to react at a room temperature one whole day and night. After carrying out decompression distilling off of the reaction mixture, silica gel column chromatography refined residue (methylene chloride: methanol 10:1), and 310 mg of 8-bromo-2-butoxy-9-(3-pyridyl methyl) adenine was obtained. Then, the mark compound was obtained by the same operation as the reference example 3 and the working example 1. 
1H NMR delta(DMSO-d6) 10.22 (1H, brs), (1H, d, J = 1.9 Hz) 8.56 8.49-8.47 (1H, m), (1H, m) 7.71-7.67 7.38-7.33 (1H, m), 6.54 (2H, brs) 4.90 (2H, s), 4.14 (2H, t, J =6.6 Hz), 1.65-1.57 (2H, m), 1.41-1.33 (2H, m), 0.90 (3H, t, J = 7.3 Hz). 
Working example 9: 2-butoxy-8-hydroxy-9-(4-pyridyl methyl) adenine
The mark compound was obtained like the working example 1 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.20 (1H, brs), (2H, m) 8.70-8.68 7.29-7.27 (2H, m), 6.48 (2H, brs) 4.92 (2H, s), 4.16 (2H, t, J = 6.6 Hz), 1.63-1.55 (2H, m), 1.40-1.32 (2H, m), and 0.89 (3H, t, J = 7.3 Hz). 
Working example 10: 2-butoxy-9-(pyrazine 2-ylmethyl)-8-methoxy adenine
The mark compound was obtained like the working example 1 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.02 (1H, brs), (1H, s) 8.66 8.56-8.53 (2H, m), 6.48 (2H, brs), 5.05 (2H, s), 4.06 (2H, t, J = 6.6 Hz), 1.59-1.51 (2H, m), 1.37-1.29 (2H, m), 0.87 (3H, t, J = 7.3 Hz). 
Working example 11: 2-butoxy-9-(5,6-dichloro-3-pyridyl methyl)-8-hydroxyadenine
It was obtained like the reference example 2. Concentrated hydrochloric acid (4 mL) is added to the butanol (4 mL) suspension of 2-n-butoxy-8-bromo-9-(5,6-dichloro-3-pyridyl methyl)-8-hydroxyadenine (150 mg, 0.34 mmol), It was made to react at 70 degrees C for 9 hours. After carrying out vacuum concentration of the reaction mixture, water (30 mL) was added to residue under ice-cooling, and 1N sodium hydroxide aqueous solution neutralized. After separating the depositing solid, silica gel column chromatography refined the crude crystal (methylene chloride: methanol 25:1), and 45 mg obtained the mark compound as a white powder crystal (yield: 35%). 
1H NMR delta(DMSO-d6) 10.16 (1H, brs), (1H, d, J = 1.9 Hz) 8.36 8.06 (1H, d, J = 1.9 Hz), 6.52 (2H, brs) 4.93 (2H, s), 4.13 (2H, t, J = 6.6 Hz), 1.64-1.58 (2H, m), 1.40-1.32 (2H, m), and 0.90 (3H, t, J = 7.3 Hz). 
Working example 12: 2-butoxy-9-(2,6-dichloro-3-pyridyl methyl)-8-hydroxyadenine
The mark compound was obtained by the same method as the working example 11 using corresponding starting material. 
1H NMR delta(DMSO-d6) 10.12 (1H, brs), (1H, d, J = 8.4 Hz) 7.66 7.52 (1H, d, J = 8.4 Hz), 6.52 (2H, brs) 4.92 (2H, s), 4.08 (2H, t, J = 6.6 Hz), 1.60-1.52 (2H, m), 1.37-1.29 (2H, m), and 0.88 (3H, t, J = 7.4 Hz). 
Working example 13: 2-butoxy-9-(6-piperidino 3-pyridyl methyl)-8-hydroxyadenine
The compound (100 mg, 0.29 mmol) obtained in working example 1 was added to piperidine (3 mL), and it was made to react at 90 degrees C for 30 hours. After carrying out vacuum concentration of the reaction mixture, the methylene chloride (50 mL) was added to residue, and the solid was deposited. 56 mg obtained the mark compound as a white powder solid by separating and rinsing a deposit solid (yield: 49%). 
1H NMR delta(DMSO-d6) 9.79 (1H, brs), (1H, d, J = 2.4 Hz) 8.09 7.47 (1H, dd, and J = 2.4, 8.6 Hz), (1H, d, J = 8.6 Hz) 6.75 6.44 (2H, brs), 4.70 (2H, s) 4.17 (2H, t, J = 6.5 Hz), 3.48-3.44 (4H, m), 1.67-1.35 (10H, m), and 0.92 (3H, t, J = 7.3 Hz). 
Working example 14: 2-butoxy-9-(6-(1-pyrrolidinyl)-3-pyridyl methyl)-8-hydroxyadenine
The mark compound was obtained by the same method as the working example 13 using the compound and pyrrolidine which are obtained in working example 1. 
1H NMR delta(DMSO-d6) 10.03 (1H, brs), (1H, d, J = 2.4 Hz) 8.07 7.46 (1H, dd, and J = 2.4, 8.6 Hz), (2H, brs) 6.45 6.37 (1H, d, J = 8.6 Hz), (2H, s) 4.69 4.16 (2H, t, J =6.6 Hz), 3.33-3.29 (4H, m) 1.93-1.88 (4H, m), 1.67-1.59 (2H, m), 1.43-1.35 (2H, m), and 0.92 (3H, t, J = 7.3 Hz). 
Working example 15: 2-butoxy-9-(6-morpholino 3-pyridyl methyl)-8-hydroxyadenine
The mark compound was obtained by the same method as the working example 13 using the compound and morpholine which are obtained in working example 1. 

Due to excessive amounts of data, whole translation was NOT completed. 
For subsequent translation(s), please click on the above "CONTINUE" button. 
When continued, the current translation will be overwritten with the new translation. 
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