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‘allefgic diseases, and the conpoun

1 DESCRIPTION LHELEEErrrrererererrrrererererrrrererend

*159159* NOVEL ADEN NE' COVPOUND 5 TECHNI CAL FI ELD

[ 0001] The present invention relates to a novel
adeni ne conpound having an aromatic ring, useful as a
t herapeutic and/or preventive jagent for allergic

di sease, viral disease or cancer, etc. 10 BACKGROUND

- ART [0002] In case that foreign substances including

Pamime. Systens ot st " homsterntemons. evel oMM

substances. In acquired i mune systens, anti gen . ..
processing by antigen presenting cells such as ¥

dendritic cells ( is_.carried out when the foreign
subst ances | nvadé\,%:gf#&‘ agES/]éHNIE@QMEOUMPCt i onal | y
differentiate via interactions of DCs/ Th cells into

Thl or Th2 cells which play a central role of imrune

TECHNISAIL RIBLDody. It is 20 reported that inmune

di seases are devel oped by one-way defl ection of

[PRRMho- bal ance of Thl or Th2 celis in this process.

Speci i cal ly, an. excess amount of cytokine such as :
?FYSEH (

i nt eriISuKP EVERLOM 4T ¢ RtEs| @kAn oVEl Laggnine compound

FRshet 8 BYodBiCedS | r ' thents wih .
8 omha€i LScRSLT AL & %lrﬁﬁlé%ﬁgl %138/ ﬁﬁuﬂléeventlve

agesydos ellef githPiseasd, svinalyd iz axneic t&Hcd0 e, a

t herapeutic agent for allergic disease. Al so, the

conmpound enhanci ng i mune response of Thl cells may

REPS t e a therapeutic or preventive agent
1%’%9 vir6a i@%ﬁse or cancer. 30 [0003] ~I1TOQOIliP VIII

[0dd2VIT1 110100 ~I | ~ *000002* 2

In case that foreign substances including bacteria, virus or
parasite invade living- organisms, immune systems exist in order to
exclude said substances. In acquired imrﬁune systems, antigen
processing by antigen presenting cells such as dendritic cells (DCs) is
carried out when the foreign substances invade, arid naive Th cells
functionally differentiate via interactions of DCs /Th cells into Thl or
Th2 cells which play a central role of immune response in a body. It is
reported that immune diseases are developed by one-way deflection of

immuno-balance of Thl or Th2 cells in this process.

Specifically, an excess amount of cytokine such as interleukin-4
(IL-4) and interleukin-5 (IL-5) secreted by Th2 cells is secreted in
patients with allergic diseases, and the compound inhibiting immune
response of Th2 cells may be expected to be a therapeutic agent for
allergic ‘disease. Also, the compound enhancing immune response of |

Thl cells may be expected to be a therapeutic or preventive agent for -

~viral disease or cancer.

(0003]

(AR

*G00002*
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In the neantine, it was believed until recently that

natural inmune system was caused by nonspecific
phagocytosis, but it was proved that Toll-1ike

receptor (TLR) exists and principle parts of natural

i munity activation are carried out via TLR Moreover,

a ligand of TLR 5 may be expected to have a function

as a Thl/Th2 differentiation controlling agent and to

be useful for treatnment or prevention of inmune

di sedseshenmdwmitifleR itecwghi Belfeved hgaid deechfi§UgBat natural
i nfl ammat ory cyt oki ne such as IL-12, TNF, and [L-12
lmmpaeeﬁysmswaﬁdcauﬁ@@d@s memseciiic ephagecylosis, cbiit it was

PR NIRRT T T
1ﬁfﬁhﬂ@ﬁtyt G%E%)@éﬁgncéjé”bﬁﬁlle& rd! $ialTERC ‘MB%&#{ &95 fi@ind of TLR

derived from m croorgani sm
nagy)nbst expddiedi doallape ia funckivemas thalh TERALS differentiation

_ {91@1 I m dazoqui nol i ne derivative (see Patent
C@%‘é RE aﬁf‘nél agdsHewdeaisafnl pior ofxeatarentyiary Hr@mntion of

rod of. _Th 5 kine interl euki
ol HReaEs uin( fody TR HEERE | BBafdl ' For induce
1ﬂﬂbﬁ{1ﬁla@oﬁi sPR¥Ehe I Sh@X RSNt Q‘NFarﬁﬂ@'ILUP@Qtherennates and
Meanwhi | e, conmpounds described in, for exanpl e, Patent
indugaennaive Tocell aloe’ﬂhiomllasA«:tmabkyu nid siswkinovad ethiateTh2 cell
structures 20 which are effective for .imune di seases

PIGHRMIDalsS dn palientss Wiy agthmagi atopisedsematibig, efitc.,

oo ey el shf Al hBls *9eVdeish St B8° ﬁiﬁém(épGDNA)

depbaciie fitord: MABESI @206, DILBCL t OAd NVIgNH] 1t 1s known
Probl ens to be Resolved by the Tnvention [0004]
thab ildte/ & eebaistednlidedoqyindling desmativa (ace R;htentﬂ:mi:ument

ooB SRS S T Aoy TR Sl A hdeon of h
cHedlivRt HterBAtking | (TN AHeS RARSUALE! §F - ?)C 0&9&' & Q8tually

the sane as an active ingredient, for ex
usednhfzmaliergic diseases in experlmental animal models.

Meanwhile, compounds_ “described in, for example, Patent
Documents 2 to 4 are known as compounds with adenine structures
which are effective for immune diseases such as viral diseases and
allergic diseases.

Patent Document 1: US Patent No. 4689338
Patent Document 2: W098/01448

Patent Document 3: W099/28321

Patent Document 4: WO004/029054

DISCLOSURE OF INVENTION
Problems to be Resolved by the Invention
[0004]

Problems to be resolved by the invention are directed to provide a



10

20

or preventive agent for allergic disease such as

asthma, COPD, allergic 5 rhinitis, allergic

conjunctivitis or atopic dermatitis, viral disease

such as hepatitis B, hepatitis C, HV or HPV,

bacterial infectious di sease,scancer or dermatitis,

etc. Means of Solving the Problens 10 [0005] The

present inventors found the novel adeni ne conpounds of

the present invention according to their intensive
TRIdyctivhtoF dehore phiathlarly tdenaPalUtdderRhe PEENEIHUYE which
agent for imune di seases such as allergic disease,
agitvvakesli 82ase TdyR'¢aactvauirt haexicedth eithnThRe-aespuase ngnodifier
actiaon. In 15 other words, the conpounds of the

PSRt S REFYN 2547 2EfVEdPETedisata fox AP @h@rapeutic
O?rﬁé%@hlti%, Q%{rgt[ f({lrﬁéellglligég rcﬁ%gaéjé 3GRACas avslgflﬁﬁleaé ﬁé_@%’?ieallergic

or’ cancer _ sent 1 nvention ha
rhdhitiy edlepgict benjhasdtbriah drhetophe e rmRithloy#0@Rease such as
Specifically, theﬁgresent invention relates to the

hepatig Bg hepatitas CordslV pt HPW, hdetdniad indeqtooms di$easdee cancer
formula.(1) : [Chemcal fornula 1] NH2 H NN Rl X N

O 45T REIS ¢ N R3 4 wherein A is substituted or
unsubstituted aromati c carbocycle, or. substituted or
‘unsubsituted aromatic heterocycle; L1 is a single

Meamds of Sobtingj titd Pedtsiemsr branched chain al kyl ene; 5

L2 is a single bond, or straight chain or branched

[@Rarh al kyl ene

The present inventors found the novel adenine compounds of the
present inventiqn according to their intensive study in order to obtain a
therapeutic or preventive agent for immune diseases such as allergic
disease, viral disease or cancer with.exccilent TLR activating action. In

other words, the compounds of the present invention are effective as a

‘therapeutic or preventive agent for allergic disease, viral disease, or

cancer, etc.

The present invention has been achieved on the basis of the above
knowledge. Specifically, the present. invention relates to the following
inventions. '

[1]  An adenine compound of the formula (1):

[Chemical formula 1]

NH,
N
» [ )= o
AN
Sy N N\
L'—A R2
-/
L>—N .

R3
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optionally substituted with hydroxy,; am no, alkylam no
or dialkylamno; in the case that L2 is a single bond,
-NR2R3 i s not unsubstituted am no, unsubstituted

al kyl am no, unsubstituted dial kyl am no, unsubstituted
pyrrolidinyl, unsubstituted pgperidinno or
unsubstituted 10 norpholino; any one to three of

net hyl ene group(s) in the alkylene in L2 may be

repl aced by oxygen, sulfur, SO SQ2, carbonyl, NR4CO,
whEBRh) NR4ASO2, SO2NR4, NR4ACO2, OCONR4, NR5CONR4,

NR6C( =NR4) NR5, . C(=NR4) NR5 wherein R4, R5 and R6 are

i ndepentfentihstititiedgedr opnguUbAtituted aratonmtic o cahbeeycle, or.

: ne _qrqup(s) Jin the alkylene in L' my be
Sﬁfgsplgégédq §§/ %%}ﬁ%sﬁgu%f "f"rsmﬂﬁPSgle%t,erg%Fi tuted or
unsulpsti tusia@l@bbnl, of Whsdichit@hifr f%@éé :
al kenyll, sulbs%t ituted or unsgglbst It ut%rdHa ynyC? Eﬂgﬁg alkylene;
subsi?tiatadingle unsmds or tsutadight yeadal by brasohsed i dhdigdalkylene
unsubstituted 20 aryl, or substituted or

ORHOMIL: TR B HHEH SN BB §T Aoy ATRIRG alkalamirep ondhatiylamino;

hydr Syl ed_or ..unsubstituted.al.kyl :
SubstT ﬁ_ﬁtee(géj%r HaelEd Stne@f’;‘?%ﬂyrf?ﬁsﬁbéf’ i1 Bgsupstituted
aufisiehst ingashtaukydy| aligpbshidd]t edidubstieitbat | tdh841amino,
-cycloal kyl, substituted or unsubstituted saturated
unsidrsetytee pysubisdinyl edsobs2iutied yhperidined ar ywhsubstituted

substituted or unsubstituted heteroaryl, or R2 -may be
n?:%rﬁ)thEtP’t ogether with L2 or R3 to forma substituted

or u [ = - it en- Gont ai ni
cat urayedrt 12y R8e b AR RRP Bl SR WAL AL may
b8O2ephicéd NR7CRypbel edulfily, iSO NEHHIeArbSPyIor NR4YD,, CONR®,
or a single bond; provided that when Rl i s hal ogen,
NR&PX i S0aNB4, sNRfIGOHon@CONRY, pMARIBOBRY c A RSC(=NR4)NRS,

CHERPARL S 3y REESE U R T GRS RERRAML or o
o rEbRET WSO TEN S ) 82 BT 11 may
berrephviedd byyoxygent o three of nethyl ene group(s) in

sal dqu %(Syke oegerITll,aysubbestgt%ptlegl C()erdu?'lysuqus>‘/t1 %?éd Salillqirll',lrsubstituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl,

R2 and R3 are independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alk.enyl, substituted
or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted saturated heterocycle, substituted or
u'nsubstituted aryl, or substituted or unsubstituted heteroalyl, or R2
may be combined together with L2 or R3 to form a substituted or
unsubstituted 4- to 8-membered nitrogen—containing saturated
heterocycle; and

X is oxygen, sulfur, SO, SOz, NR7, NR’CO wherein R7 is hydrogen
or alkyl, or a single bond; provided that when R! is halogen, then Xisa
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SO, SO2, carbonyl, NRACO CONR4, NRASO2, SO2NR4,
NRACCOR2, OCONR4, NR5CONR4, NR6C(=NR4) NR5, C(=NR4) NR5
wherein R4, R5 and R6 are 10 independently hydrogen
or. alkyl. [3] The adeni ne conpound according to [1] or
[2] wherein Ain the formulag(1l) is substituted or
unsubstituted benzene ring, or substituted or
unsubstituted 5- to 6-nenbered nonocyclic aromatic
het erocycle; 15 in case that Ais substituted, it is
singlketbhénded with one or nore group(s) independently
sel ected fromthe group consisting of: hal ogen,
oAyl Doy matettisallyl &ggepipble saltochgreaf.bon at on(s),
hal oal kyl with 1 to 6 carbon aton(s), al koxy with 1
to 6 carbon aton(s), alkylthio with 1 to 6 carbon

ont K | carhopqa .
2] Ry ke GRS PR xBTS ™ Pharmaceutically
aaickptshilef saly | thairedf, Iwherdéinc &r ben feireal#)1) is a single bond, or
al kyl sulfinyl with 1 to 6 carbon. aton(s), and am no
sFRiEBS shayn arubkanehacd ghain ralkiensaie whichi fferene tortbree of

t al kyl W t h. 0..6 carbon atom(s),.or a
Bhai Bl Pt Mt dih el Bng iy He FEBIRCet Y (o epe sultur,
SWEB0XE caPFRRINNRITO! BAIREO NFBKOMRRH AR« t RR+E0.L DCONR*
6- menber ed nmonocyclic aromatic hetérocycle is ’ ’
NTCONRY, NRCa=BR4)NRI,0fl{eNR+) MRS awpleaeithdeyt RSabhyl R6 are
.aécegtabl e salt thereof . 30 [5] The adeni ne conpound
1deBrRfARtY JuHPesROTORINYL] to [4] or a 6
pharmaceutical ly acceptable salt thereof, wherein in
case that alkyl, alkenyl or alkynyl in Rl is
[sp bSmﬂ&ba@niﬁ@%rﬂﬁ@uﬁdnﬁ?éc&%iﬁgbﬁi '[I}beo‘-otzl] i%&#biﬁ?g) in the

or nore substituent(s) selected Tromthe follow ng

 form(da (1) & shhbsogeted by tirsuhsttartbdXbenzerecdpippr substituted

RSt ot B aPsheas oY ByoRoLs sPrHRUC K terocytle,
car bQﬁ @AMEA'E AaH()éhﬁb%!EiQ%’BéZ((ﬁ,t ig’ gjsab%ﬂtéte(@m&? one or more

at ons, al koxycarbonyl w't carbon atons,
gabkpl s uirfdependeintly deleoted feamboile rotipStonsisting of: halogen,

—alkylsulfinyl wwth 1 to 6 carbon atom(s)

hyideprEa MiBRYy 1285 Wik 12te © GagheBoatos (s hatealkyl with 1 to 6
S I i A TR o BRI £ o
carbon atom(s), haloalkoxy with 1 to 6 carbon atom(s), alkylcarbonyl
with 2 to 6 arbo.n atom(s), alkylsulfonyl with 1 to 6 carbon atom(s),
alkylsulfinyl with 1 to 6 carbon. atofn(s), and amino optionally
substituted with the same or different one or two alkyl(s) with 1 to 6
carbon atom(s),

or a pharmaceutically acceptable salt thereof.

[4] The adenine compound according to [3], wherein the 5- to 6-

membered monocyclic aromatic heterocycle is pyridine, furan or

- thiophene, or a pharmaceutically acceptable salt thereof. h

[S]  The adenine compound according to any one of [1] to [4] or a



10

20

30

"~ 10-nenbered ar

one or nore group(s) selected independently from

hal ogen, hydroxy, carboxy, alkoxy with 1 to 6 carbon
aton(s),; al koxycarbonyl with 2 to 6 carbon atons,

am no optionally substituted with the sane or

different one or two alkyl (s with 1 to 6 carbon -
aton(s), carbanoyl optionally 15 substituted with the

same or different one or two alkyl(s) with 1 to 6

carbon aton(s), sulfanoyl optionally substituted with
gﬂwmmmmlﬂlafd‘c@pwbleo@mtorthwébtalxlﬂitaﬁé}l mt&lée *tHa@ alkyl,
carbon atom(s), or alkylsulfonyl wth to 6 carb

9&1‘:@@? spr alleynwlins Rt is substitubedibsach LgredlpSmety)be substltuted :

nb d I 0 bsti tuted
T TR C—
t t d th
SR PO B ot o e

adorh (6f and shedshlitastyedi0r 1 tang debbhtat@iln@
substituted or unsubstituted 5- to

,
(Rbaheradh ﬂe{%ﬁoémon St st (s, Lalkgylaarbomylibeitht Attedd carbon
Sl o RIS S L 30 B oyt vt 1 o
M@aebanea&ﬁbng(s?up ﬂ@é_«)@ﬁiﬁﬁf “H supstiit “Ese‘jizg(%ﬁo*})( °”%om(s)

or nore group(s) sel ected omt e fol l ow ng h)

alkylcandoryloxyawith Quhbsté tdm&bdnoatdtﬁ%ybﬁid tallkﬁﬁhﬂfnvﬁth 1to6
supstituted or unsubstituted carbanoyl and _
cafbeni Rara ) owmﬁrﬁ%s@aqmtge“@u@m@ymfwrthw@eesubemmed with

o
L e R
cafboxy Nalkdx§ Wit 1CHs 6oshMdn 'a@oﬁ)l]( Sal%UQ?Eéitﬂgrﬁq with 2 to 6

each group nmay be substituted vv|t one
cgrbap(zstpnml augtind épGonblip é.wbémmeg with thé)sard8r different

b t
AR, T B R K1 1o o Epgéémgs?éﬁaﬁmq"yi)opuonany.

s@t‘ﬁﬁtﬁﬁk&?kﬁ@ﬁﬁﬂ! SBnde nq? ?ﬁﬁﬁfe ?rbr?é %ri[ﬁtc%ot E)glpngﬁ'h 1to6

to 6 carbon ato

carbu(ls)atomz(a:%)keﬂulfamd}ﬂ 8pt1@n&ll§rarsb.ﬂﬁ;tﬁh<@€(§, wHKehd ‘same or
th2to6carbon atons, al koxycarbonyl with 2 to 6

FISOH @R, t“é(h@“ﬁ&’h(%)lwﬁholvﬁot f carbonsatin(sy bomlkylsulfonyl
v&ﬁﬁ@(&) 6 Mg %I Qt r group may further be substituted .
U

one or p(s) sel ected independently from
é‘)a|s®ﬂf§’d1tu'ﬁ€{c§“ @i(YUnsubstltuted 3- to 8-membered cycloalkyl and

substituted or unsubstituted 4- to 8-membered saturated heterocycle,
wherein each group may further be substituted with one or more
group(s) selected from the following (d), (e) and (f); substituted or
unsubstituted 6- to 10-membered aryl, substituted or unsubstituted 5-
to 10-membered heteroaryl, substituted or unsubstituted 6- to 10-

membered aryloxy and substituted or unsubstituted 5- to 10-membered

‘heteroaryloxy, wherein each group may further be substituted with one

or more group(s) selected from the following (g), (h), (i) and (j); and
substituted or unsubstituted amino, substituted or unsubstituted
carbamoyl and substituted or unsubstituted sulfamoyl, wherein each

group may further be substituted with one or two group(s) selected from
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carboxy, alkoxy with 1 to 6 carbon aton(s),

al koxycarbonyl with 2 to 6 carbon atons, am no
optionally substituted with the sane or different one
or two alkyl(s) with 1 to 6 carbon aton(s),

car banoyl . optionally 15 substytuted with the sane or
different one or two alkyl(s) with 1 to 6 carbon
aton(s), sulfanoyl optionally substituted with the
same or different one or two alkyl(s) with 1 to 6
tieafdowaig(K)s 1) amdd(mpl kyl sul fonyl with 1 to 6 carbon
aton(s); (fz substituted or unsubstituted 6- to

10- nEnisasedtiaty cyaleallsylost iR uie submitsitednsapbt grarednay be

b RureL TR BEE UG Panyal S BAGp s owiB (@), (o

aﬁgl@gted fromthe follow ng (g), (h), (i) and (j);
substituted or unsubstituted am no, substituted or

(d)nhabsgdrt, uhgdrazy baavydxygnthesehpto t viked cgrrano n1tro haloalkyl
unsubstltut ed sul famoyl, wherein each_group nma

vt d hf@r Wbsns%mmse ved halealkosy with hdodh @aplegl)l atom(s);
(S RIESL I TR e Ear Bl ARk i oo ek 8fomis),
all

i w[ﬂhy zbeO BiksirbbHt 8ebritk! RIRPEYOKIfRIE t8'QURBbn atoms,
selected fromthe following (g), (h), (i) and (j): 30:

a(@Wh‘bgBMl hiylr @x;q Errmacbpnoatmncandnalkglthlo with 1 to 6
| oal k thlto carbon atoni(s), and . .
%y%( prhere e@%.gﬁeﬁpaw g)(lrgfm bg| gybstifuted with

e T P 4 W, oo,
cattbdxy? moﬁ?rcwnbpm & @r@ewaﬂl a&bﬂm(é)t Ril R0 dbbn v@th 2 to 6

carbon aton(s), wherein each group may further be
caripran iatgres mhomu@malrkmseﬂgmmed)wm thet edme or different

OB T M Hltn BrR2P caliort Bbom B R Yoyt Sifionanty

sBbsaraam %@Hsthea@hﬁpe %@t a@f@w o%eb%}l b %@19(13@)% Rithe to 6

sane or different one or two alkyl(s) wth
cesbdonatim(s)s ) sulfaardydnoptionpiliyosaldsyitatddt withi ethewisame or
thJPe same or different_one or two_ 10 alkyl(s) with 1 to

EBorPTHt of s WOos AKAHBY | Vet i dnalldt yO s gBEPPRUtAtAmM(S), and
S R B T KN L A
@%ufb@mtatétﬂb‘i)unsubstltuted 6- to 10-membered aryl and substituted
or unsubst1tuted 5- to 10-membered het¢roary1, wherein each group
may further be substituted with one or more group(s) selected from the
following (g), (h), (i) and (j); substituted or unsubstituted amino,
substituted or unsubstituted carbamoyl and substituted or
unsubstituted sulfamoyl, wherein each group may further be
substituted with one or two group(s) selected from the following (k), (1)
and (m);

in case that aryl and heteroaryl in R! is substituted, each group

may be substituted with one or more group(s) selected from the
following (g), (h), (i) and (j):
(g) halogé_n, hydroxy, mercapto, cyano, nitro, haloalkyl with 1 to 6
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(i) 3- to 8-nenbered cycloal kyl and 4- to 8-nenbered
saturated heterocycle, wherein each group may further
be substituted with one -or 15 nore group(s) sel ected
i ndependent|ly from hal ogen, hydroxy, carboxy, alkyl
wth 1 to 6 carbon aton(s) angd al koxy with 1 to 6
carbon aton(s); (j) substituted or unsubstituted

am no, substituted or unsubstituted carbanoyl and
substituted or unsubstituted sul fanoyl, wherein each
cgrban atayn (SUrdhe hadealkehgtwitht dow EArSEIE 206 (¥
group(s) selected from 20 the follow ng (k), (i) and
(hplkylnviths & tonatcaghpRoatosatyasbyoxamitis Ul fafogarbon atom(s),

iy E S iy R L G e
apopar i om0 ok sk L) gy e«
svdostionted owsth @fe adikyngte wetdudsf selestetbimdépen@ently from

al kyl carbonyl with 2 to 6 carbon _atons, _
halegssc ARBEIRAY, wieEPOXY 0 BlkaImhoWitht obrs toalfky Fatdmnydtom(s),

i | Kyl sulfinyl with.1 tq 6.
Mibekdpp soiion,y il AR TRE ML A S
vt ibesate Gy cdigRr &yt 6AE RN 6 aﬂ@ﬂ(%awftﬁ B0 BPERASSY atom(s),

cycl oal koxycar bonyl, 3- to 8-nenber
ceybapuiyi yaptiohally Isubd6itatet vithoth sameeoedifferent one or two

inyl, wh [ h ' f h
Bsloatts o e & chrbie Siomi o SHbBEE) opsionalb substituted

SRS o o100 P 095" YR B 058 g3 grom,

agicdoalig)lsaliongl ¥Ry cab®rutb¥hidioz(kp 6 carbon atons;

'(ig &1)-6- to 10-menbered aryl, 6- to 10-nmenbered
r

t c&¢ b8niylemigeredo choloatsbeand dryltox Peardmhyted 6saturated
t 0- ered.arylsulfonyl, 6-.tq 10- nenbered )
R e A b Ao 1ok A SRS e g ome or
miSFE eE6dp Wt f10cter! GRIIINdentdy 1@%&?fﬁ§’droxy, carboxy,

het eroaryl oxycar bonyl, '5- to 10-ne
ableylewtthr yIte\f farlyon aaomh(§-and dlRokpwiehtleted carbon atom(s);
| sul finyl, wherein each group urt her be

. f
(L e SRR oF | RREPBYGHtech R B SHBRHBtes. OFampepStituted

SRR AL A AR perein <o
ggg?jgorﬁaycfuﬁtw berudseitated vAkKWridbP tWbidtolipl§ &lected from
the following (k), (1) and (m);

in case that amino, carbarhoyl and sulfamoyl in (c), (f) and (j) is
substituted, each group may be substituted with one or tWo group(s)
selected independently from the following (k), (1) and (m):
(k) alkyl with 1 to 6 carbon atom(s), alkenyl with 2 to 6 carbon atoms,
alkynyl with 2 to 6 carbon atoms, alkylcarbonyl with 2 to 6 carbon
atoms, alkoxycarbonyl with 2 to 6 carbon atoms, alkylsulfonyl with 1 to
6 carbon atom(s), alkylsulfinyl with 1 to 6 carbon atom(s), 3- to 8-
membered cycloalkyl, 3- to 8-membered cycloalkylcarbonyl, and 3- to 8-
membered cycloalkbxycarbonyl, 3- to 8-membered cycloalkylsulfonyl,

and 3- to 8-membered cycloalkyléulﬁnyl, wherein each group may
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atonm(s); 15 (m two substituents are conbi ned toget her
Wth nitrogen atomto form 4- to 8-nenbered
nitrogen-containing saturated heterocycle with 1 to 4
het eroat on(s) selected from1l to 3 nitrogen(s), 0 to 1
oxygen and O to 1 sulfur, wherein the

ni trogen-contai ning saturated heterocycle nay be
substituted on any carbon or nitrogen atom by hal ogen,
hydr oxy, 20 carboxy, alkyl with 1 to 6 carbon aton{s),

faroerybevistibstitticed witt e oANOeHS grodd (sPXy Rt EQ HMHependentIy
Wwth 2 to 6 _carbon atons or al kylcarbonyl with 2 to

fE%mblaﬁlogpan@yd\myecmm ekt witht 1rteyo I@erheptatlom(s) alkoxy
bl ¢, st 3 that al k | kenyl
B4 B o 0B SRS and iBSRy eama itk o B carbon

e&bﬁd@ rmy be substituted with one or rmre gr oup( s)
sel ected independently fromthe following (a') to
1) c69 to (I0-m embeged ,arkyy,d6oxyp, maneameredhai—ﬂa!akryénw e to 10-
1 t 4 carbon aton(s)_  and hal oal koxy with
et In{leFycapangl, bb' t)o APxmeyn berae mksuafcmlb@n to 10-

rﬁ%ﬁ{t{é&egf Iadrg}’éﬁﬂﬁ{f’”yi ﬁbxgﬁngtgcarb Detefoadn®™sS) 1o 10-

rﬂbmﬂe,&aabonyl B¥¥ertatichPbordyl,0 6 cgtbon a{d)rrs 10-
alkylthio wwth 1 to 6 car bon ‘atom(s), substituted membered

hmgmwﬂwmc@abenyt 05-8tcné|®bmeﬂdbeyeﬂ MItdmda,rylmﬂfonyl and 5- to

bstl % uns h.l ted 3- to 8-nenbered

iWF X etewﬂ%w PRUENEh Whetginnggcht grqermigy further be

s?iﬁé? e s di ff t one. or rmre
gr_ou%ot&lttg(tl er k{blég%rlom aI%o énlfrl EE ry SRR GO Titro,
dlRy B v et bthoalioédr&iorﬁlﬁﬂonﬂlskoéM{ ”&qéh o t@ Gaéé?f‘?ﬂ)n atom(s),
aton(s) (c'") substituted or unsubstituted 6- to
adgoxeerdony avigh 2 sypstanbgredtoms emaikydthibuviath Btoté@carbon
]tgn{lfg er ed aryl oxy, substituted or unsubstituted 5-
% menber ed heteroaryl and substituted or

stas blubdtigdeRts hee E8miidh r@ﬁ”&f‘%&ﬁ hefien
%er ei n each gr osup may furnt he esubst ?tﬁﬁl%ge%é}y tchm to form

4-he 8amendrerddf fiéregen-onatainingrsatgraispl Ataekgcleewith 1 to 4
fromthefollovm : Substituted or

- hetetrptom(st & alegﬁ?qgéromshﬁetétru%r@@eafs)uﬁ)st;bét ¢xygesyand O to 1

SARDRAr AR U AR o Qa8 ORI D B hay be
substituted on any carbon or nitrogen atom by halogen, hydroxy,
carboxy, alkyl with 1 to 6 carbon atom(s), alkoxy with 1 to 6 carbon
atom(s), alkoxycarbonyl with 2 to 6 carbon atoms or alkylcarbonyl with
2 to 6 carbon atoms, where the substituent may be kept in chemically
stable state,

in case that alkyl, alkenyl and alkynyl in R2 and R3 is substituted,
each group may be substituted with one or more group(s) selected
independently from the follo.wing (a') to (c):
('a')"halogen, hydroxy, mercapto, haloalkyl with 1 to 4 carbon atom(s)
and haloalkoxy with 1 to 6 carbon atom(s), cyéno;

(b') alkoxy with 1 to 6 carbon atom(s), alkylsulfonyl with 1 to 6 carbon

atom(s), alkylsulfinyl with 1 to 6 carbon atom(s), alkylcarbonyloxy with
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15 substituted wth the sane or different one or nore
group(s) selected fromthe following (k') to (m);

in. case that aryl, aryloxy, heteroaryl and

het eroaryl oxy in the above (c') is substituted, each
group may be substituted withjgne or nore group(s)

sel ected fromthe following (g") to (j'): 20 (g')

hal ogen, hydroxy, nercapto, cyano, nitro, haloalkyl

with 1 to 6 carbon atom(s), and hal oal koxy with 1 to

Bte & bafb@ﬂi QUtOR)S, 4likylthab kydthwitdd & é&tﬁ)rf)@rt@l@l@s), substituted
aton(s), al koxy with 1 to 6 carbon aton(s), alKkenyl

ofi tmeihsiitetedr Bontat %rmerrd:bwdylcywiqaikgl t angl carbimituted or

S fea R ghotampartn misto gk Barenbertin s eronp may

| QPG 2 bERB I OYPE th%@g%B%yd ﬁkgﬁ Sl %Io :%0156 group(s)

hal ogen, hydroxy, al koxy w car on a
sitmitnd Orptr drebbyn, duhivoid it@RyWitht hetss@meafbon atom(s) and
fferent one or two alkyl(s) with 1 to 6 carbon

&R Hith daiovargybopptiosriall y substituted with the

TRt éf?%‘%ﬂﬁ’iﬁa@%d%”%ﬁb%w&ﬂr%y%ﬂwt ¢ Batiuted or

uMdubdtheite@me @ 10ihkatisdtedo 15}(1!&1‘2& W;ntslﬁé)]s%ltuted

1 to 6 carbon aton(s), and al su’I
5ca1rcbd|(i) -mteombejed Heteraaryt ari Imﬂiserteniedy@ﬂ eldistR0fed S- to

necp‘b red saturated_ heterocycle, wherein each
3% E‘BSP ﬁFF@Paﬁléloé%fbsthyﬁgd @REh @Eveupr mapr durther be

SSIRURGR WERCRIEULY S BLER! DO B 0ED e M Yyt
fitom 6 thar kb tn%ﬂ@ t@ng); %dwétﬁ%ftéenwr ‘Mr{sl?.ﬂ:%tftﬁtgd amino,

car bon atomns; am no, carbanoyl, sulfanoy
swlbstidireceacor gronpubajatﬁtﬂfd hecatiamseybst ahdt edu\msbhuted or

R AT S0t SISl B b0
s&%'sfcl%ﬁ%d With! hee aBONE & dhf nt éhe) of Smt%r%rohﬁsﬁdsdected

each group may be substitute

frgnnah@st))llswimgt(kk)l tbr(om);t he f ol I owing (k'), (1) and-
(m) k') alk W|th1t06carbon aton(s), alkenyl

Wi t h112 %%ﬁ@e tha b%W lat@smoxy, ahrigrpRry emd2 he@e@aaatcmyn in the

aBFkyI alfsl:) ﬁ’gé\l,.l?‘?ﬂé/dl %M%ct:lg %‘gfugvoﬁn%? Lt?é)%ubs%tutegs with one or
rr?cbﬂéyéﬁjﬁﬁ(bﬁs’éle&éd"frbrﬁ Qhé following (g) to (j): |

(g) halogen, hydroxy, mercapto, cyano, nitro, haloalkyl with 1 to 6
carbon atom(s), and haloalkoxy with 1 to 6 carbon atom(s);

(h') alkyl with 1 to 6 carbon atom(s), alkoxy with 1 to 6 carbon atom(s),
alkenyl with 2 to 6 carbon atoms, alkynyl with 2 to 6 carbon atoms and
alkylthio with 1 to 6 carbon atom(s), wherein each group may further be
substituted with one or more group(s) independently selected from
halogen, hydroxy, alkoxy with 1 to 6 carbon atom(s), amino optionally
substituted with the same or different one or two alkyl(s) with 1 to 6

.carbon atom(s), carbamoyl optionally substituted with the same or

different one or two alkyl(s) with 1 to 6 carbon atom(s), sulfamoyl

optionally substituted with the same or different one or two alkyl(s) with
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carbon aton(s), 3- to 8-nenbered cycloal kyl, 3- to

8- nmenbered cycl oal kyl carbonyl, 3- to 8-nenbered

cycl oal koxycar bonyl, 3- to 8- nenbered

cycl oal kyl sul fonyl, 3- to 8-nenbered _
cycl oal kyl sul finyl, wherein gach group may further be
substituted. with one or nore 20 group(s) sel ected

i ndependent!|y from hal ogen, hydroxy, alkyl with 1 to 6
carbon aton(s), and alkoxy with 1 to 6 carbon aton(s);
1(td' 6§ carbon atOme)eatedllaylsilfcryl twith O tesheredn atom(s);
arylalkyl, 6- to 10- nenbered aryl oxyal kyl, 6- to .
(1 03me kb ePemreameres wowjealkyl epdict- enSemsanbered saturated

o B W A B TR b M ke o
A ey MU giogen, ryaros. oo, ao
whigt er dar ¢l carthmmydtoms), atkddy neithedetb 6 carbon atom(s), and

heteroaryl sul fonyl, and 5- to 10-nenbered
aligtlerthRaiylstith 2§p 6 GRERQ RteEYH group may further be

GeRahh Al SElhell BRRePSbAT B el Rener be

al"ogen; roxy,’ nerca (
sWbbtitdtddD vitle rROBr aiwiTesow pfd) K cbd frokn Ut BIARIHRRD (k') to
12 aton(s) and alkylthio wth 1 to 6 carbon aton(s),
(il ) two substituents are conbined together wth
ni tropgen atﬁmt()forn1 4- to 8-

nber ed .
ni t r BYEASE SRBLIFMHY Sarheae eyl ﬁ@nge%‘%@%l i the phayes(c’) and
. { to 3. NLLE: 1. 0
O SBENE R ol PodyL B s ERORA VienOoh? dr cwo
ghoip(@peBlecesd & dthnth SRl lovahed(Ke B H6d ¢ing): may  be
substituted on any carbon .or nitrogen atom by hal ogen, -
(ky etoslywithl kytio 6wgarfron atore (slardlsenyl withs R, taabkeapon atoms,

Pitcnior domsCaial b BV RER TR ‘R carbon

_a’i&n@hﬁ[ﬂ:ﬁ@hl%n?l Ahte Stdbecakfbr Qt&i%%ztah{%lsulﬁnyl with 1 to 6

cycl oal Kyl , saturated heterocycle in e nitrogen- -
cgdmrai piom(sjat G- atted Shretenbeyed e ciyoloatklylhy 3eonbi @-membered

Bl Rl 15, LSBT cOnL a0 S o
FRARERHL S BAEDBAOYR, . D5 SUORLES A, 208 S,

wireirstédth ofroinl ®@EN fuitth dty BeoXalibAKVite§URSEH toti&€dor more

or unsubstituted alkyl with 1 to 6 carbon aton(s),
gsubpis) selesdedindapandentlytfedmahledagemwi hydrbxye agkylawitdnl to 6

cglt'lg)org zl)tom(s), and alkoxy with 1 to 6 carbon atom(s);

(I) 6- to 10-membered aryl, 6- to 10-membered arylalkyl, 6- to 10-
membered aryloxyalkyl, 6- to 10-membered arylcarbonyl, 6- to 10-
membered arylsulfonyl, 6- to 10-membered arylsulfinyl, 5- to 10-
membered heteroaryl, 5- to 10-membered heteroarylalkyl, 5- to 10-
membered heteroaryloxyalkyl, 5- to 10-membe_réd heteroarylcarbonyl,
S5- to 10-membered heteroarylsulfonyl, and 5- to 10-membered
heteroarylsulfinyl, wherein each group may further be substituted with
one or more group(s) selected from halogen, hydroxy, mercapto, cjano,

nitro, alkyl with 1 to 6 carbon atom(s), alkoxy with 1 to 6 carbon



10

15

20

30

and substituted or unsubstituted al kyl carbonyl wth 2
to 6 carbon atons, wherein the al kyl, al koxy or
al kyl carbonyl . may be substituted w th one or nore
group(s) selected independently fromthe above (a') to
20 (c'); substituted or unsubgbituted aryl,
substituted or unsubstituted aryloxy, substituted or
unsubstituted a heteroaryl and substituted or
unsubstituted heteroaryl oxy, wherein the aryl,
aaowi(sxand kakeithes witlor theterdatyhni(gyay be
substltuted Wi th one or nore group(s) sel ect ed

Ihidepe sydstitients are ieomabined toggthies with; nisudesri atomdto form

substltuted 25 am no, substituted o

4o BT PRI Ry CORIRImipB At e Beterocycle with 1 to 4

|
e 8L L R 1 GRS o
sgﬂmrp(\she&ﬂhedtednlmigemeadﬁmﬂrungfialmrbf@i Qﬁﬁt‘ﬁoc{ﬁélé may be

to and in case that aryl and heteroaryl in 'S
é&b@é&tmm O a3 cPRIPOFUPT TBLragen béorgtub};thalggerd Wydlnoxy, alkyl

r p | ected ind n from
"R thoov EghOHoaR S (kS aTEr e ﬁ%éfema atom(s) and
olylt @ifiPb & ecRPdABaeHd C\@hleye t ptlﬂ%nt may be
sa t thereof 5 wherein R2 and R3 are |n epen
deungﬂ're,rnmakh]sfts;ﬂalhﬂedtane unsubstituted alkyl with 1
to 6.carbon _atom(s),. . substituted or unsubstituted 4-

to gimEaser hiptsayqipatiad. Reteraisgcheterpeycle inoR3, the nitrogen-

: ng&%@gﬁg%%}?&%%%& ﬁc&rc%nf%rk}tgggt n:gtgr Ot?im g)R2 W1£h l%’ and

tHeShiPEdderlbHtBnih® PrriRAR]T HLteYSyRH Ifdxlme&gboy o >1/1i1b1n1ng R?

substituted or unsubstituted 6- to 10-nenber
with d3istsubstétited, eank usip ot ad be-sulostitrtp@nbirhesne or more

SR Y8 Py Stom” B P Hpraateask halogen:
h?rﬁ 8%PCY&bE é’t’lﬁﬁlﬂﬂt&@ 6r r{ﬁt@uB@ﬁ gl) Sﬂalfle%ﬁﬁg f rtgn%lgarbon

ni trogen(s), 1 oxygen an sul
%@mﬂs)alsmjstltsltmbtqramsﬂms‘aubﬁﬁd bl withh 1 aides @arbBheatom(s)
sel ected from hal o hydr oxy, al koxy with
a% S&%PB%% o dh{l%‘)lbsu‘é}a%gu%l&ywrbpnmhmbt Rt m@ e@l carbon

B AR SO e S S

vl WS bf WhEfk group(s) selected independently from the above (a') to

(c); substltuted or unsubstituted aryl, substituted or unsubstituted
aryloxy, substituted or unsubstituted a heteroaryl and substituted or
unsubstituted heteroaryloxy, wherein the aryl, aryloxy, heteroaryl or
heteroaryloxy may be substituted with one or more group(s) selected
independently from the above (g') to (j'); substituted or unsubstituted
amino, substituted or unsubstituted carbamoyl and substituted or
unsubstituted sulfamoyl, wherein the amino, carbainoyl or sulfarrioyl
may be substituted with one or two group(s) selected independently
from the above (k') to (m'); and

in case that aryl and heteroaryl in R? is substituted, each group -

may be substituted with one or more group(s) selected independently
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am no, and carbanoyl optionally substituted with the
sane or different 20 one or two alkyl(s) with 1 to 6
carbon aton(s); said saturated heterocycle, cycloalkyl
and nitrogen-containing saturated heterocycle forned
by conbining R2 with R3 are opgionally substituted
Wi th one or nore group(s) selected from hal ogen,
hydroxy, oxo, alkyl with 1 to 6 carbon aton(s),

al koxy with 1 to 6 carbon aton(s), 25 substituted or

frowsutist AboveE')to (j9. 10- menbered aryl, substituted or
unsubstituted 6- to 10-nenbered aryl oxy, substituted
or unsubstituted 6- to 10-nenbered aryl al kyl,

uted or unsubstityted 6-.to 10-_ nmenbere
[éryl @&Fa%{jﬁ DS ubERe oA Lei (Rt e 3- pl’ll%rrg@ceutlcally

@‘%@é@@ 8t gq&%royl substituted or unsubstituted 5-
0- menber ed 30 heteroaryloxy, substituted or

unsub)slhelteumeE2 fand 0R1 Gareeirtddepeh dently ehpd asder], ablsbtituted or
substituted or unsubstituted 5- to 10-menbered
W@ﬁé@?@xﬁkﬂu witdy bét iteut@d carbems abemi(sjut sttbstituted or

carb m;g/l t|o al | ted ththe
sanlgg Sotrlt%:“} i gr eﬁq oﬁ%e éy’#g@ hFFEPFOCX ovgth 1 to 4
HereRSt odl (QfT6Elect&d 'ffblﬁaQQot@EHlt eﬁ &' 10 AT Y and O to 1
aryl al kyl, aryl oxyal kyl, heteroa het er oary? oxy,

shdfian, oaujolsalltusﬁtd aoud hﬁtsabemtuteﬁ(ym kt;d &iRembered cycloalkyl,

bst i each roup may be substituted with one
Sé’?b ér%db@%‘)lb.%@ eiadel- ﬁPth mhgmgEad &lcryar@wubstltuted or

14 | koxy with to 6
éﬂ%ﬂc))sntwa tgﬁ(s 0 t% bﬁ?q{} (53 rglgiS) etgﬁ% Ptut ¥d gm agd R® are
o@ﬁﬁbiﬂb&&%@etﬁ@{ tl.)o forhtl am §o B%n%ﬁ?@éﬂeHUtI%@rogetn E@Mtammg

be substituted with the sane or different one or
sgitoupies)) hstdrocyele frritim hitkyR ietdrobtom(§) salcooed from 1 to 3

I kyl car bonyl th 6 carbon atons and
ng rl?%glu?)f g S?f/{ O6to irsd'ﬂﬂ“lrat om(s), or two
-Substd-f@eats) o8 sk d
t oget her %ﬂg@form -Q{%W%S%%té&g sa‘?ﬁpa%?% %‘P”Hicﬂ% group(s
detededcfrone Halogehh liydlmxay halkeixgatatif S) seleed=edohr Q%m(s)
1 to .3 nitrogen(s),.0 to oxygen and O to 1 sulfur

SRSt £ Ué’h?t‘-mséitéﬂeﬁe@'ertéc Braenzberned emal, | substituted or
I ogéettrl#ﬁtgg dé“"oioy}enﬁe%?&%rcf%\gyﬁf;g(sﬁg Let%tdg{)j%%@)ubstltuted
aah 0 Yatd tdarbatioyd cﬁﬁﬁ&%llyatsﬁ%%)tute@%ﬂﬁ GREDQIME M dffferent
2 to 6 carbon atons, and am no optionally
one or two alkyl(s) with 1 to 6 carbon atom(s);
sald saturated heterocycle, cycloalkyl and nitrogen-containing
saturated heterocycle formed By combining R? with R3 are optionally
substituted with one or more group(s) selected from halogen, hydroxy,
oxo, alkyl with 1 to 6 carbon atom(s), alkoxy with 1 to 6 carbon atom(s},
substituted or unsubstituted 6- to 10-membered aryl, substituted or
unsubstituted 6- to 10-membered aryloxy, substituted or unsubstituted
6- to 10-membered arylalkyl, substituted or unsubstituted 6- to 10-
membered aryloxyalkyl, substituted or unsubstituted 5- to 10-

membered heteroaryl, substituted or unsubstituted 5- to 10-membered

heteroaryloxy, substituted or unsubstituted 5- to 10-membered
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20 substituted with the same or different one or two
alkyl(s) with 1 to 6 carbon aton(s). [7] The adenine
compound according to any one of [1] to [5] or a
pharmaceutically acceptable salt thereof, 25 wherein
R2 and R3 are independently hydrogen; alkyl with 1 to
6 carbon aton(s); or alkyl with 1 to 6 carbon aton(s)
substituted with 1 to 3 substituent(s) selected from
hal ogen, cyano, hydroxy, alkoxy with 1 to 6 carbon

hatterdzaylalkyhstdubsttitited wisubabiubutiedted Y6- to 10-membered
substituted or unsubstituted aryloxy and substituted

hsterppvisbialkyle s uhfititited ®n unsubstittted anyincarehd carbamoyl

.yl o ar bstitute each group may be 15 .
it MR BRIt e SR8, B ShferPtliopie. B2 dwor dhipl(s) with
1hed eg&irbohysionsps); alkyl with 1 to 6 carbon aton(s),
alkoxy with 1 to 6 carbon aton(s) and substituted or

unsubstéaset tthtasaibaryln arghexyt, hatylalitytoardoxyalkyl, heteroaryl,
substituted, it may be substituted with the 5 sane or
hetereargiaxyonetiroaidalindupns) hetemarzlpaviediylakkeg| swhstituted,

L 0 c S | kylcarbonyl . with 2 to.6
st B g’ﬁ?%&%&ﬁl ‘F‘_’th\/i’n%ﬁmfrf’&r@?&i?)b%ﬂwed from
1a{165&:13) hy@Ffoxy\OalkySkithUERbSE WhrdRindat SMpsSt iaikbeH with 1 to 6
ani no are conbined together to form4- to 8-nenbere
ceabanattedn (s¢t enbsyitheediior utstibstthetde moainy(&)d in case that
selected from1 to 3 10 .nitrogen(s), O to 1 oxygen and

614 AR ¥, SURSENBEeH s 4f &yt BE abBBStikatest gwifh| the ssame or

SOfeL b LS S A0 TSR o coon
aaaf(s)) Akplagbongl KKy é 6 Earbén Gteaidam@EAFIShifony]l with

al kyl carbonyl with 2 to 6 carbon atons, and amno
lope i sarbonsatesnisi upedwe stbshisusane cor sdid fserbetituded amino

[ S), with .15 to carhon atonys). '
S B o B RO S0 ted Hetrocyet
waRI ITB6 AUR b EabhY cepéARbersa ¢ r %’@}ﬂ i
and R3 are i ndep%lﬁgsgnt I %/&kr%sdﬁrggler} Ed;? Igﬂ;o Wéﬁh@igﬁooxygen
ahc &) bion latsn{e) wherainalshyd ssdistriated edetrbbydlgdixyptionally
20 C _6‘3?' k,oaly, or an am no group optionally
SéJ:E)o%JttP{f ft SHUH ARE OReMORReSTOUP(8) pelecterd [tome belaggs, hydroxy,
=10 | (,8) i n ound .according to
aaqﬁv gﬁ{éﬂ(g]f tF 1? %%}b[(%{]%é?&zgf’ ﬁk%?{gp\muth 12¢§ % LalBon atom(s),
alkylcarbonyl with 2 “to 6 carbon atoms, and amino optionally

substituted with the same or different one or two alkyl(s) with 1 to 6

carbon atomf(s).

[7]  The adenine compound according to any one of [1] to [5] or a
pharmaceutically acceptable salt thereof,

wherein R2 and R® are independently hydrogen; alkyl with 1 to 6
carbon atom(s); or alkyl with 1 to 6 carbon atom(s) substituted with 1 to
3 substituent(s) selected from halogen, cyano, hydroxy, alkoxy with 1 to
6 carbon atom(s), substituted or unsubstituted aryl, substituted or
unsubstituted aryloxy and substituted or unsubstituted amino;

in case that aryl and aryloxy are substituted, each group may be
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pharmaceutically acceptable salt thereof, 25 wherein

R2 is substituted or unsubstituted 4- to 8-nenbered

saturated heterocycle with 1 to 4 heteroaton(s)

selected fromO to 3 nitrogen(s), 0 to 1 oxygen and O

to 1 sulfur, substituted or wyBsubstituted 3- to

8- nmenbered cycl oal kyl, substituted or wunsubstituted

6- to 10-nmenbered aryl, or substituted or :

unsubstituted 30 5- to 10-nenbered heteroaryl; 16 R3

subshitde@yanithr one kot mdreerbuglsp seRIROD BéAMhSlogdr) laydroxy,

case that saturated heterocycle, cycloalkyl, ar)ﬁ an

ahleylewdidy yI to @rearbopsaiamtsid alleaghwitto Uptaréycdrbon atom(s) and

Sic%bi.titu ed wth one or, nore group(s) selected from
\SHGBECA Ry Y PSEIUEGH AiMOL to 6 carbon 5 aton(s),

al ko 1 L.h b . ) . sybstitut.ed or .

ansubt: S B et s AL AR iF ey e buhbh i e

sialn ¢Tayt bﬁfﬁ‘éhﬂd}ﬁ@tcﬁdtwbt%rddﬁsi senRted @bhd %mgﬂt wifle 1 to 6
or two group(s) selected fromalkyl with 1 to 6
ceapean $) , abilgarhorydnywithi t 8 2ot 066 czboon atams and

10. al kyl sul | with 1 to 6 b ton(s), .
Fhidstllpor bl 4B o ErtPord atenal corast meibepheron said

' sh%s&i@ﬁ@écff'alh%g'm%h?ﬁnggt #?%érrt?l%rt g@té‘s{rf]xl%fﬁql & Vé-%x?e%lbered

to 4 heteroaton(s) select rogen(s
saoudatedy heteraegtclt WatH bubf ur hebeiogitongs) dekated ar6gh 1 to 3
heterocycle is_ optionally substituted with one or
ABPEeRIBuMl 4P dePE¥E andr el dgstilfurs whetebxysaidl kgturated

' 0.6 carbon, at o s | kKo with 1 to 6 carbon
oot i RpRIoRAnSRBNE o3 HElE ofiss o ertoRes iRy Selected
fRIFh 9aleBEHO s i - Vet r i
i ealoks 62@%}&;,:\,/\@%?1@@%@? 1o} Earth SRR alicoxy with 1
taﬁom@?@on 200l §), al‘hglcadbon’hybwﬁﬂnuomdlaﬁml hdi{n;gnxg ,loaﬁayamino
one o 1].t0 [5], or,.a armaceutj.cal ly acceptabl e )
B AL ar ik Bt Samerar aver ey anten trogelale) with
t z nmbered ni trogen-cont ai ni ng
lsg)t%%;a{}’génhéet%g?%%cl e with 1 to 4 heteroaton(s)
selected from1 to 3 nitrogen(s), 0 to 1 oxygen and 0O

to 1 sulfur; 25 wherein said nitrogen-containing
[&lat ulitce @dsaine oegrapeuns according to [7] or a pharmaceutically

acceptable salt thereof wherein R2? and R3 are independently hydrogen
or alkyl with 1 to 6 carbon atom(s) optionally substituted with hydroxy,
Ci-6 alkoxy, or an amino group optionally substituted with the same or

different one or two Ci.6 alkyl(s).

[9] The adenine compound according to any one of [1] to [3] or a
pharmaceutically acceptable salt thereof,

wherein R? is substituted or unsubstituted 4- to 8-membered
saturated heterocycle with 1 to 4 heteroatom(s) selected from 0 to 3
nitrogen(s), O to 1 oxygen and 0 to 1 sulfur, substituted or
unsubstituted 3- to 8-membered cycloalkyl, substituted or
unsubstituted.6— to 10-membered aryl, or substituted or unsubstituted

S- to 10-membered heteroaryl;
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optionally substituted with one or nore group(s)

sel ected from hal ogen; hydroxy; oxo; alkyl with 1 to
6 carbon aton(s), alkoxy with 1 to 6 carbon aton(s)
and al kyl carbonyl with 2 to 6 carbon atons wherein
sai d al kyl, al koxy and al kyl cagbonyl is optionally
substituted with 1 to 3 30 substituent(s) sel ected
from hal ogen, cyano, hydroxy, alkoxy with 1 to 6 17
carbon aton(s), substituted or unsubstituted 6- to
10- nitbisr iegdmigen, or alibatwitht Bdo® cafsepskbiysed 6- to
10- nenber ed aryl oxy, substituted or unsubstltuted
ani ndn GaRE t:r@tbmyat@btheéﬂmmpls,u@moaunw awy't antihieeteroaryl

BB BRuPbind) E2bncRRalp: i o metitited, Fuilt songoor more

b e e e

nber ed ary slbs

aBormt(s), 1 @ kexpemith arlyltoxyé subbdht Wteth(Sf and substituted or
unsubstituted 5- to 10- nenbered heteroaryl;
ﬁitﬁﬁt@é agRinMsubsti tut ed 5- to 10- menber ed

het bsti.t ut tityted
car bafoec e FRR e s e dE Sy ibe PbSHRgtesf With the
A ereﬁlffé}*éﬁtodné% @dvls r\§'| SRiect &Ofrénf%ﬁ?ﬁa%th 1 to 6

aton(s); in case that ary oxy, eteroary
Claebenoaattyolnmbsy aabcylsanﬁxﬁnﬂutwnth eachtogr eupcayprb€atoms and

% th one or nore group(s) selected from

aﬁ%&’ b‘é‘%’ ﬁﬂi‘rt X t°a|6k9ﬁf]9\ﬁ>1@hat01n€% @rcfa‘fq)@rqltwwm(e@)ts on said
1 at 0 a substi tyted

a%ﬁ%)s/alfgs? P}%}{nplga %gth in cas n% %?mr%gl?%l ere saturated

Ietesddylcld @dth i1t taTayhBersHRsrhi($)usQectMdt i}oﬁm t®3 ARrEgen(s), 0
group(s) selected fromthe sanme or different one or

towb erxcas( $nd deltect eﬂllﬁuonwhlek@h \Maid’] shttieafedc &rdierveycle is

Bty pBRSTHIREL BN oM’ i Brail) SClsttedarad halogen,
hSAdRoll | WEIBFISwoth 8la'téi ét%bbhn%%ggvéat u@%}? $RAPE &M 6 carbon

t oget er to form 4- to 8-menbere

ahemsés)o(glkkfh:ambbhyl witlo 2} thed emebbard®ms Sahdcéﬁﬂnbf@@ﬁmnally .

1 to nitrogen(s), 0 to 1 oxygen and O to 1 sul fur
P fed é’%’ﬂltg e sPRe@THetlreay ane o5 oye iadkwl(sy with 1 to 6

| Wi th one or nore group(s) selected from
Pgltéeén {Tﬁghroxy, alkyl with 1 to 6 carbon 25 aton(s),

al koxy with 1 to 6 carbon aton(s), alkylcarbonyl with
2 to 6 carbon atons, and ami no optionally substituted
(1@} h’Iﬂ‘}@easigmgn@rcompound according to any one of [1] to [5] or a

pharmaceutically acceptable salt thereof, wherein R2 and R3 are
combined together to form 4- to 8-membered nitrogen-containing
saturated heterocycle with 1 to 4 heteroatom(s) selected ffom 1 to 3
nitrogen(s), 0 to 1 oxygen and O to 1 sulfur;

wherein said nitrogen-containing saturated heterocycle is

optipnally substituted with one or more group(s) selected from halogen;

hydroxy; oxo; alkyl with 1 to 6 carbon atom(s), alkoxy with 1 to 6

carbon atom(s) and alkylcarbonyl with 2 to 6 carbon atoms wherein
said alkyl, alkoxy and alkylcarbonyl is optionally substituted with 1 to 3
substituent(s) selected from halogen, cyano, hydroxy, alkoxy with 1 to 6
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di fferent one or two alkyl(s) with 1 to 6 carbon
aton(s). [11] The adeni ne conpound according to [5] or
[10], or a 30 pharmaceutically acceptable salt
thereof, wherein the nitrogen 18 containing saturated
het erocycl e forned by conbining R2 with R3 is
substituted or unsubstituted azetidi ne, substituted or
unsubstituted norpholine, substituted or
unsubstituted piperidine, substituted or

aarbohsatdri{sd spibeitazeder Gubsibstithest @- t30RsldhBERY aryl,
pyrrolidine or 5 substituted or unsubstituted

SHDStHRG droan szbptitisted] @210 THE maetohiened eopioyndubstituted or
BrEFna A0 afthoncind: citlahdit Sinaizsh, suhstitniedawith the

- danBYHF OgRRreht GAKYdr Wi &11(57?(8550‘9%?01” c}%: girgr( boﬂmétom(s);

carbon. atomon R2 and L2 are 0 ne etherto
sudrstitoped amabingubshistitddi e dtol 8- irerBbemstb erebalkyl; substituted
ni trogen-.contai-ni ng saturated heterocycle containing 1

%uﬁsuﬁéﬂélﬂ%it Bn(te)l Genembhsared raml1subsBtutad oyemsibstituted

: LUr.. 13 he. adeni ne.
T LRI T T T T

raeafidrel| ieetabhriNeieatitue el nskBs R 5N &%hﬁ)—m?mbered
[ Chem ca

formula (1) is Trepresented by the formla:
hatemarylety; Ostbid2itatéd R8r GnsAbsitituwdd chndnos and carbamoyl -

inte of 0.to 2 b.is an integer _of 0 to 2, c is an _
JRHUGE] SHORHEGHSH Wiih FE Barih 60 (iBeTami onmer suim alkubls) with
P 6Cedibon Ld(sand R3' is hydrogen or alkyl with 1

to g carbon at o‘r()’s). [ 14] The adeni ne conpound

accorifli rRgsk0o tBay , Ohrfloky] héteroddyll ari Betefdaryl are
pharmaceutical ly g?geptgg%l gé{.}sal t théﬂ%of, wher ei na{y&{cy

substiateds pathh gropp imaw bei ﬂ‘gbazmm_d oiithd !omlo elﬂtm?ﬂ‘eogﬁoup(s)
- - (CH2) n- IS or 1, n

RledRE thhgHnare, RBrB = bliog WEhol Gp et gepmiss), alkoxy

Wieh6l taveefhriborSafom i) -aﬂ(ﬂ-éhb;ggﬁ%rﬁfef glﬁlsg%mﬁlﬂﬂgd amino;

according to any one of [1]
in case that amino is substituted, it may be substituted with one

or more group(s) selected from the same or different one or two group(s)

selected from alkyl with 1 to 6 carbon atom(s), alkylcarbonyl with 2 to 6

carbon atoms and alkylsulfonyl with 1 to 6 carbon atom(s), or two

- substituents on said substituted amino are combined together to form

4- to 8—m‘embered saturated heterocycle with 1. to 4 heteroatom(s)
selected from 1 to 3 nitrogen(s), O to 1 oxygen and O to 1 sulfur wherein
said saturated heterocycle is optionally substituted with one or more
group(s). selected from halogen, hydroxy, alkyl with 1 to 6 carbon
atom(s), alkoxy with 1 to 6 carbon atom(s), alkylcarbonyl with 2 to 6
carbon atoms, and amino optionally substituted with the same or

different one or two alkyl(s) with 1 to 6 carbon atom(s).

[11] The adenine compound according to [5] or [10], or a

pharmaceutically acceptable salt thereof, wherein the nitrogen-
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pharmaceutically acceptable salt thereof, wherein L'
inthe formula (1) 1is alkylene with 1 to 6 carbon
aton(s) or divalent group of the fornula: 5

(CH2)n'-(Op'- wherein p' is 0 or 1; n' is an integer

of 1 to 6 when p' is 0 or anjignteger of 2 to 6 when

p' is 1. [16] The adeni ne conpound according to [15],

or a pharmaceutically acceptable salt thereof,

wherein L1 is alkylene with 1 to 3 carbons; 10 L2 is

coat aiylingesamurditsdl ketergepdlp drrhbe Bfrdf@ﬁqﬁim rg ReH@ifh R3 is
wherein nis an integer of 2 to 4. 117] The adeni ne
sthwsisuier i &reﬁth@smwtsdyam@dme [ $ibistit{ified] ,orourssubstituted

BRBHRR St ESs T8 Vufubielule rS:%fqndﬁQ%QS%é&&w or
Lﬁ&HLﬂﬁﬁtutEﬂ bHerblite, eilibstitd n%cf %ﬂgﬂ}ﬁ S& }Wrgohdlne or

alkyl with 1"to 6 carbon ato

sss$itittedt or meémwtdltédonnhpbﬂ@jr&tdm%é nk. tO 4 car bon
aton(s), alkoxy wth 1 to 4 carbons, to 6-nmenbered
cycloal kyl, 6- to 10-nmenbered aryl and 5- to 1

h | d | oal kyl
SR BB b e S vl oty ML o o
ﬂﬁi‘inzﬂé&itﬁfamy sRiceptLBle Eéﬁmtfl@{*&flﬁ%hg}[é:iﬁo % i ll@éirogen or

wth 1 to 6 carbon aton(s) oXy W't

aélsylbmtlatlom()st) cdrbgn Fhemisie name @cﬂmnuadoracsﬁr REEhd .2 are

43%41 maceutl cally. 25 acceptable salt

F nt formy wtienaily aSlétl?;tlﬁLyredJH%rtOoﬁygmmbered

T agcordi ng, to any one of 1
f{“f%%]:fs{mﬁ’rﬁﬂé] FERANY BRSO n Bipttney | o 4
haterpitahl(s) selkttdde&FRAll tWMBLeirD h
L' is alkylene with 1 to 3 carbor%gnk%2 is s:j%)gfg 'hb%%gOtol
spifurs 30 hydrogen, alkyl with 1 to 6 carbon atomn(s),
or alkyl with 1 to 6 carbon 20 atom(s) substituted
with am no, alkylanino or dialkylanmno; R3 is alkyl
W81t hThe! RdEn ki kB @HES tach W
[al ]t<yl ar% no or di aI% [ am nco&fg%%fgaﬁ?]ﬁgga} ?rnb‘rfl% Iﬂtlcany
acogetadide tseltf ahmrpofevdrénetn rLANRIRI ol {Be formula (1) is
substltgqs dwith alkyl with 1 to 6 carbon aton(s), 1,4
TEPILSCR farmeulaing optionally substituted with

@h@%{lcgyfolgg%fal nf carbon aton(s), or saturated

nitrogen-c ng heterocycle selected from
pyrrolidine ring, ridine ring, norpholine ring,

ARG R, e

in Which a is an integer of O to 2, b is an integer of O to 2, ¢ is an integer
of 1 to 4, with the proviso that the sum of b and cis 2 to 4, and R3’ s
hydrogen or alkyl with 1 to 6 carbon atomy(s). |

[14] ’I“he adenine compound according to any one of [1] to [11], or a
pharmaceutically acceptable salt thereof, wherein -L2- in the formula (1)
is a single bond or divalent group of the formula: -(O)p-(CH2)n- wherein p
is 0 or 1, n is an integer of O to 6 when p is O or an integer of 2 to 6

when p is 1.
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ring and azetidine ring, wherein said saturated
ni trogen-containing heterocycle is substituted with
am no, al kylam no, dialkylanmino, or 10 alkyl with 1 to
6 carbon aton(s) substituted with am no, alkylamno or
di al kyl am no. [20] The adeni nggconpound according to
[1], which is selected from the follow ng conpounds:
15 6-am no _
- 2- but oxy- 9- (4- mor phol i n- 4-yl net hyl benzyl ) -7, 9-di hydro
purin- 8-one; 6-am no-2-butoxy-9-(4-piperidin- 1

glnethylbenzyl) 7, 9-di hydr opurin-8- one;

tShmiThe m@&mpound according to any one of [1] to [14], or a

%{g'la?g%%t?%/?}%iépe%gaagﬂe Qlal{mth ¥egib nhé:/re]ln L'in the formula (1)

1; w&yg)@ghgﬁt? %7 E%r‘té(ﬁ‘h ‘A‘(t}?fg{(gﬂnﬁ ﬁg@é]&ﬁp bP&LH Ur'the! formula: -

(6Hajd 140} 2 whicosiyr §-is40 03- 1d| mrelfsf‘a(rh antager Iyl t@bi @hen p' is 0 or
- Inethyl)benzyl -7,9-di hydropurin-8-one; 25

EE‘HH?BBrQ BuicoRyWen 2! {s et hyl (1- net hyl pyrrol i di n- 3-

yl') am no] met hyl} benzyl)-7,9-dihydropurin-8-one;

N-{1-[ 4- (6-am no- 2- but oxy- 8- oxo- 7, 8- dlhydropurln 9-

[]{EF‘EWM hoenzyé ]d@nﬁ)ﬁéuﬂdr‘aécdrld}lﬁ% I:']Tyiﬂ or a ph%rr;o;&ceutlcally

(6-am no- 2- but oxy- 8- oxo-7 fopurin
agcaptalily| salbenendof, whpeeindLhis éﬂqﬂehewﬂthcl ailBCbe&m(ﬂfs

6- 2-but - 3- (4-net hyl pi perazi n- '
L2 i R I B6 2, L B1er%- Xy 6F Gpe AP HRBIS- (CHoln wherein  is

t hoxyet hoxy) - 9- (4-pi peridin- 1
-y?ﬁkggyﬁgenfgﬁ) 7,9- di hydropurin-8-one; 5

6- am no- 2- ( 2- nethoxyethoxy) 9- [ 4- (4- et hyl pi perazi n-1-
| met hyl ) benzyl ] -7, 9-di hydropuri n- 8- one;
[é7hmTr1m?- ad(?mmm@m@uhdx@@ccg’d[mg (t4;- phynyrhqslo}ﬁe[rlambn[-ﬂs] or a

KL TTRE IR R
d single bond, NH, oxygen or sulphur; R! is alkyl with 1 to 6 carbon
atom(s), or alkyl with 1 to 6'.carbon étom(s) substituted with a
substituent selected from haloalkyl with 1 to 4 carbon atom(é), alkoxy
with 1 to 4 carbons, 3- to 6-membéred cycloalkyl,.6- to 10-membered
aryl and 5- to 10-membered heteroaryl wherein said cycloalkyl, aryl and
heteroaryl is optionally substitued with one to four group(s) selected
from halogen, hydroxy, alkyl with 1 to 6 carbon atom(s), and alkoxy

with 1 to 6 carbon atom(s).

[18] The adenine compound according to [17] or a pharmaceutically

acceptable salt thereof, wherein X in the formula (1) is NH or oxygen.

[19] The adenine compound according to any one of [1] to [5] or [17] to
[18], or a pharmaceutically acceptable salt thereof, wherein A is
pyridine ring; L! is alkylene with 1 to 3 carbons; L? is single bond; Ré is
hydrogen, alkyl with 1 to 6 carbon atom(s), or alkyl with 1 to 6 carbon
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10. yl et hyl ) benzyl]-7, 9-di hydropurin-8-one;

6- am no- 9- (4- di net hyl anm ni onet hyl benzyl ) - 2- ( 2- net hoxy

et hoxy) -7, 9- di hydropuri n-8-one;

6- am no-9-{4-[ (diisopropyl am no) net hyl ] benzyl }-2-(2-ne

t hoxyet hoxy) - 7, 9-di hydro. pur bp- 8-one; 15

6- am no- 2- ( 2- net hoxyet hoxy) - 9- (4-{[ (2- .

nmet hoxyet hyl ) net hyl am no] et hyl } benzyl ) -7, 9- di hydr opur

i n-8-one;

hont(s) sudstidatdd watiokexir JTediylaine birdiavkhaenay, )R2s alkyl
(2- nethoxyethoxy) -7, 9-di hydropuri n- 8- one;

VE‘-t]am n6096(4adwn oam(sénsuému;ddoemm pn2in(®- aditHaxyino or

0‘635@%)%‘33“5"( SroB? it h@ S%ﬁ%%rﬁl) Qggl{bzplfﬁ nté’lgﬁflll‘%‘h dayfosmm mspﬁfazme
R 0
%Bgréztyl rre%sjhyk?luagr?lzlr%%}%%t 1@{1? fl?, 5 P(ecg ?%lxye%ﬁ ﬁ) 1,4-

perhyﬁrddimyzdpmmlrmg Sopiienalp substituted with alkyl with 1 to 6
6- am no nor Phol i n- 4- Yl net hYl ben
Cf)r QnPF‘EfF’GS@W PIQSG‘FWﬁdeﬁrngenfcorﬁanneg heterocycle selected

forﬁ;rt/)?fro%dgxc %’d g% hox ﬁBﬁgE'Hn‘é, Er(;srtngrgl)hohne

o)
r%rgg);( %lnﬂggﬁé%‘?%ﬂrfgl ;}}ﬂdé gﬁ%ﬁ?ﬂr‘?@gngﬁﬁ s%ztﬁ%af%(fl Irlirt{‘(géé'h C8B't'a1n1ng

Ietargycl®- 1@48(,1bsmbutt;d pwnbr arhino, alkylamino, dialkylamino, or
ne b nz 4, 4- trlfluorobutoxy) - 7,9
ai]ajy %Yﬁ‘bg %q E é)orbﬁ m(s) substituted with amino, alkylamino or -
4- 2- nmet hoxyet hyl ) met hyl am no] net hyl } benz B
dqﬁ%#’ﬁ%%-%. f 1 uor obut oxy) - 7, 9- di hydr opuri n- 8- one;
6- am no- 9-[ 4- (4- nmet hoxypi peri di n-
| met hyl ) benzyl]-2-(2, 2, 2-
[25] f Minsy @éﬁhm)comlge‘dnﬂyalcoqmdmg ®- phe;whietans neléted from

b b S eRBRAAas o i Ry opurin B one:

66aﬁﬂhBOQ %ﬁ%&yl@@%o?pﬁéhﬂ HEh B BT QTS . ld?l‘?y&%lﬁunn-

8 one

6-amino-2-butoxy-9-(4-piperidin- 1-ylmethylbenzyl)-7 ,9—dihydropurin-8—

one;

6-amino-2-butoxy-9-[4-(4- methylplperazm l—ylmethyl)benzyl] 7,9-

d1hydropur1n 8-one;

| 6-amino-2 -butoxy-9-[4-(4-dimethylamminiopiperidin-1-

ylmethyl)benzyl]-7,9-dihydropurin-8-one;
6-amino-2-butoxy-9-{4-(3-dimethylamminiopyrrolidin-1-
ylmethyl)benzyl]-7,9-dihydropurin-8-one;
6-amino-2-butoxy-9-(4-{{methyl(1-methylpyrrolidin-3-
yl)aminojmethyl}benzyl)-7,9-dihydropurin-8-one:
N-{1-[4-(6-amino-2-butoxy-8-oxo0-7,8-dihydropurin-9-
ylmethyl)benzyl]piperidin-4-yllacetamide;
1-[4-(6-amino-2-butoxy-8-ox0-7,8-dihydropurin-9-
ylmethyl)benzyl|piperidin-4-carboxylic acid amide:
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10 di hydr opuri n-8-one; 6-am no

- 2-butyl am no- 9- (4-pi peridin- | -yl methyl benzvl)-7,9-
di hydr opuri n- 8-one; 6-am no-

2- but yl am no- 9- (4- nor phol i n- 4- ylnethylbenzyl) 7,9-

di hydr opuri n- 8-one; 15 1

6- am no- 2- but yl am no- 9-[ 4- (4- di net hyl amm ni opi peri di n-

- 1- ylmethyl)benzyl]-7, 9-di hydropuri n- 8- one;

6- am no- 2- but yl am no- 9- [ 4- (4- et hyl pi perazin- 1

| @ymmbtmbmenym[s7(49meah§amp@wmn1%ﬂﬁfahyﬁb@ﬂlzm 7,9-

- 2-butyl am no-9- (3 -piperidin-
d-‘k}}’@r’émﬂllﬂbeﬁrme) 7,9- 20 di hydropurl n- 8- one; 6-am no

hut nor phol i n-4-yl net hy| benz 9-di hydro
paﬂlﬂoo%)(%%gﬁ?so H " 9[%}/ (PAP%H%ﬁHb- di- é??%h}ﬂ bepzyl)-7,9-
iy aRSpWih ez | - 2- but oxy-7, 9- di hydropurin-8-one; 25
6-am no- 2- but oxy-9- [ 4- ( 2- di et hyl ami noet hoxy) benzyl ] -7

6- 9m1dolf@/-(ﬂ2gpathomgetl[mx%fé9d[4 (4 hrnlethylplperazm 1- 'b |
ut o 4 I met hyl anmm ni opr opoxy) benzy
yfm?ﬂ@lr’})feﬁwélrap%ﬂlhyér@ﬂénn@ B0

: 6§8gi§1%enz&?ﬂg}?‘o§y éo d'l(‘g)lﬁf 5 jlp}nRFrgZHhé 23
yﬁnefmlﬁpo&u?qtylmlﬁyd%lﬁﬂn@zgr@g@hol i n-4-yl propoxy) ben

zyl | ydropurln 8- one;
G6amIThneR- 22bnedxg§q93t['16x§/)49nm -Hdiqrersagipedidi)1pyri di n-

VLR 559y LqmoHB DG
631??'1?% %@@gﬁeﬁhﬁ op%{rlﬁrr?eéhgh%cnzyé) “grerpreshoxyethoxy)-7,9-

dﬁl&ydﬁi&iﬁiﬁﬁ%-@%&’) -9- [ 6- (4-net hyl pi perazin- |
yl)pyridin-3- ylnethyl]-7,9-di hydropurin-8-one;
6633611T1ﬁt9'94 [{CELS(Cmrngykwhmcpemahyrh]behzyl} 2-(2-methoxyethoxy)-

-yl et hyl]-2-(4,4,4 10
frf%ﬁﬁ éﬁé@%x 0%39 di hydr opuri n- 8- one;
6-amino-2-(2-methoxyethoxy)-9-(4-{[(2-

fnethoxyethyl)methylamino]methyl}benzyl)—7,9-dihydropurin—8-one;
6—amino—9-{4-[(cyclohexylmethylé:nino)methyl]benzyl}-Q—(2-
methoxyethoxy)-7,9 —dihydropurin—S—one ;
6-amino-9-(4—cycthexylaminomethylbenzyl)—2-(2-methoxyethoxy).-7.,9-
dihydropurin-8-one;
6—arnino—2—(2-methoxyethoxy)-9—{4-[(methylphenylamino)methyl]benzyl}—
7,9-dihydropurin-8-one;
6-amino-9-{4-['(benzylmethylamino)methyl]benzyl}—2—(2 -methoxyethoxy)-
7,9-dihydropurin-8-one;
6-amino-9-(4—morpholin-4—ylmethy1benzyl)—2-propoxy—7,9-dihydropurin—
8-one;
6—amino-2—cyclopropylmethoxy—9—(4-morpholin—4—ylmethylbenéyl)-7,9—
dihydropurin-8-one; _
6—amino—9-(4-morpholin-4-ylmethy1benzy1)—2-(4,4,4-triﬂuorobutoxy)-
7,9-dihydropurin-8-one; |
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6 -am no- 2 -ethoxy-9 - [6 - (4-nethyl piperazin- 1
-yl)pyridin-3-ylnethyl]-7, 9- dihydropurin-8-one;

6- am no-9- [ 6-(4- et hyl pi perazin- |
-yl)pyridin-3-ylnethyl]-2-(2, 2, 2-
trifluoroethoxy)-7,9-di hydropyn n-8-one; 15 6-am no-
2- but yl-am no- 9-[ 6- (4- et hyl pi perazi n- |

-yl ) pyridin-3-ylnethyl]- 7,9-di hydropurin-8-one;

6- am no- 2- butyl am no-9-[6-(4-nethyl-[ 1, 4]di azepan- 1
6-pin)ippr 9 giA43methybipytdzin - 9- dindy i 2Men 182 98& 4-
6-.am no- 2- but yl am no- 9- ( 6- pi ger azin- |

trwpbﬁﬁﬂxﬁ-‘ 1Sreilrydnopurgn -8@m;hy dr opur i n- 8- one;

&R0 (4 Romethexystuirmery Y N B tbeb banarli-2 (4.6.4-
bl 5 o -8 one:

Ty iR - one

Edanmenioyd d# (Henrahyky piidridian rplmpy it BerdyyL ogb b} - 7,

9-. 25 di_hydropuri n-8-one;

EnATREUR B (P athisiroppsinB-enest hyl ammi ni opyrrol i din

6 Aty Saon S XIREAN S D5 8720

thfh{o2oBEHRRYL 7 0= ditBobexin Bod n- 3-yl methyl } -7, 9-

di hydropurin-8-one; 30 6-am no-

- Epamingt Arhwiyl@miite (P (dratiptethiylarhryirabhosty yerAi)nT B -24

thyl }.- 7, 9- di hydropuri n- 8- one;
%ggg{?%uénb%ﬁﬂeam no- 9- [ 6- ( 2- di et hyl ani noet hoxy) pyri d

-7, I: roOpuyi n-8 . :one; '
&t Pt ind: A BB SRRl R Sy pyr
dityar&poriyi- 8=yl } - 7, 9- di hydr opuri n- 8- one;

6- am no- 2- but yl am no- 9- [ 5- chl or 0- 6- (4- et hyl pi per azi n-

§-anyinppY eyl Bingi Grit-mydipHoBn ei-oreohyltienz§t one.-

1.N0-9- [ 5- chl or o- 6- (4- met hyl pi perazin- 1
d?%?%‘pr%.nng?ﬂﬁ’net hyl]-2- ethoxy-7,9 -dihydropurin-8

6-8ffinol®-butylamino-9-[4-(4-dj iniopiperidin-1-

6- am no- 2- bta’t yl z;rrlr? no-[ 9-([ 5-1}:1?1?%}%?%??5}18%%?5?}%% noet h
yoxgtpyh benzylp7 ,9dibyHydpuind8ddhydr opur i n- 8- one;
6-amino-2-butylamino-9-[4-(4-methylpiperazin-1-ylmethyl)benzyl]-7,9-

. dihydropurin-8-one;

6-amino-2-butylamino-9-(3-piperidin-1 -ylmethylbenzyl)-7,9-
dihydropurin-8-one; -
6-amino-2-butoxy-9—(3-rhorpholin-4—y1rnethy1benzyl)—7 ,9-dihydropurin-
8-one;

6-amino-9-[4-(4-aminopiperidin-1 -ylmethyl)benzyl]-2-butoxy-7,9-
dihydropurin-8-one;

6-amino-2-butoxy-9-[4-(2 —dirhethylaminoethoxy)benzyl]—7,9-
dihydropurin-8-one;
6-amino—2—butoxy—9—[4—(3—dimethylamminiopropoxy)benzyl];7,9—
dihydropurin-8-one;

6-amino-2-(2-methoxyethoxy)-9-[4-(3-piperidin-1 -ylpropoxy)benzyl]-7,9-

dihydropurin-8-one;
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6- am no- 2- but yl am-no- 9- [ 5- chl or 0- 6- ( 2- nor phol i n- 4-yl et
hoxy) pyri di n-3- yl nethyl ] -7, 9-di hydropuri n-8-one;
6- am no- 2- but yl am no-9-[ 4, (4- net hyl pi perazin-1-yl)-3-n
itrobenzyl]-7,9- 15 di hydropurin-8-one;
6-an1no-9-[3-an1no-4-(4-nethyhgiperazin-I
-yl )benzyl ] -2-butylam no- 7, 9-di hydropuri n-8-one;
6- am no- 2- et hoxy- 9- ( 3- met hoxy- 4- nor phol i n- 4-yl met hyl be
nzyl)-7,9- di hydropurin-8-one; 20
66anémrw].032%dtﬂdﬁngﬁﬂdi-l%‘[@mzﬁb@ﬁﬁbhwb@mﬁﬁ’dﬁm&)séﬁ%}/‘7799
- di ropurin one;

mgwmn(&@eet hyl am nomet hyl benzyl ) - 2- et hoxy- 7, 9- di

ex‘%ﬁ{lﬁ% sPU(t&?XX i ﬁ%&oﬁﬂt@ﬂmBﬁﬁ%ﬂyrbé’ﬁ)ﬂ’ﬂdlﬁ -3vABgthyl)-7,9-

dbhydrophin g Qpid: I n- 8- one;
6--am no- 2- et hoxy-9- (4-pi peridin- 1
6- aﬂrlmblﬁ'@/-llhmmxy#(,)—[fi (9-hichi dI-Op W di2z8pafnB.yl) pyridin-3-
6- am no- 2- et hoxy-9-[ 4- g4 met hoxypi peri din- |
YII?F’H%Y%VI@U@QXWPPVT@: d<i>1h9dropur| n-8-one; 30 6-ani no

6-£m§1tlh%)f2 Sm%ﬁ}éo ré%pxm | P9 [é/ AL r}lgﬁivqspp@{*a%m l—yl?llz){r%gm 3-

yﬁné\fﬂlﬁ(}k729ed1|?1§ﬂ6¥oﬁufﬂ1 gbheaor phol i ne- 4-yl met hyl benzyl)
-7,9- |hydropur|n 8- one;

66ammnf9 26 dthmeyhPlripefakinet M)dpgnmhnamygmdthyl] -2-(4,4,4-
-, th | benzyl 9- 5.di hydropurin one;
t%ﬁ‘algﬂla 9%ile ’9> @%}{Yﬁrﬂ’ﬁ’h’éﬁhﬁ -8R ni onet hyl benzyl )-7, 9-

cR Ry o B B prr haRy TR T o
ditydifcauih8-$nepne; 10 _
6- am no- 2- but yl - 9-[ 4- (4- met hoxypi peridi n- |

6= @tflﬂm@f@’*[@ﬂénlzgeitlpylplgerammym@,rmngg ofterethyl]-2-(2,2.2-
tﬁﬂﬁg¥$§ﬂ§ngﬁﬁpéﬂh%yhro 4-dine ggann1n|onEthyIphenoxy)

pro
6-amino-2-butylamino-9-[6-(4- methylpiperazin-1-yl)pyridin-3-ylmethyl]-

7,9-dihydropurin-8-one;

6—amino—2—bufylamino-9-[6—(4-methy1-[1 ,4]diazepan-1-yl)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one; -

6-amino-2 -butylamino-9-(6-piperazin-1-ylpyridin-3-ylmethyl)-7,9-

~dihydropurin-8-one;

6-amino-2-butylamino-9-[6-(4-dimethylamminiopiperidin- 1-yl)pyridin-
3-ylmethyl]-7,9-dihydropurin-8-one;

6-amino-2-butylamino-9-{6-[(3- _
dimethylaminopropyl)methylamino]pyridin-3-ylmethyl}-7,9-
dihydropurin-8-one;
6-amino-2-butylamino-9-[6-(3-dimethylamminiopyrrolidin-1 —yl)'pyridin-
3-ylmethyl}-7,9-dihydropurin-8-one; _
6-amino-2-butoxy-9-[6-(2-morpholin-4-ylethoxy)pyridin-3-ylmethyl-7,9-
dihydropurin-8-one;
6-amino-2-butylamino-9-[6-(2-morpholin-4-ylethoxy)pyridin-3-
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dlhydropurln 8- one; 6-ani no-

2- but oxy-9- (5- d|nethylann1n|onethylfuran 2-yl met hyl) -7
, 9- 15 di hydropuri n- 8- one;
6-anino-9-(4-dinethylanninionethylbenzyl)-2-[(pyridin-
4- ylnmethyl) am no] -7,9-di hyggopuri n-8-one; 6-am no

- 2-(2-nethoxyet hoxy) - 9- [ 4- (4- pyri di n-4-yl pi perazin- 1-

yl met hyl') benzyl] -7, 9-di hydropurin-8-one; 20

6- am no- 9- (4-{[ bi s(2- nethoxyethyl)anlno]nethyl}benzyl)

}llme(thyl}r%ﬂhdmgehbpwjn-'s &ndt hydr opuri n- 8- one;

66 am no-9- (4-{[ bi s(2- hydr oxyet hyl ) am no] net hyl } benzyl)
SRR R YdAmdn AR @drdimmethyieminoethoxy)pyridin-3-

}gnﬁéﬂgpgxym?gfph&%{‘%}%w{as[n'g’ﬁg?rrefﬁyl }benzyl ) - 7, 9- di hydr o
el ie32 IhetylaRriAR 9196 44 Eﬁ?nﬂlﬁ?fn‘%nﬁrglﬁﬁutoxx)mlﬁgz 3

di met hyl amm ni oet hyl ) net hyl a ben

yhtbylr7,8-8ihyshrepurin-8-one;
am no; 6-(2 d|nethylan1noethoxy)pyr|d|n 3-yl met hyl
(16 %L%W9e?‘lﬁ%m &t Wﬁb’fbpmﬂﬂasubrleyl)mldm 3-

b Lhyl thyl b !
M L 2 e e
f-antidroh9 4 60udyiaz61d- M%etkklp‘jﬁé’f%&ﬁyh)_?gg;ylhln % YImethyl}-2-

di hydr opuri n- 8- one;
%hQWTVO%deFPDUSJ(rESdOBt hyl ammi ni oet hyl ) ami no]

(%eth I B%?%&' - 2- -7, 9-di hydropuri n- 8- one;
ag?# 19652 R -9‘- - DIC 1?129 @ (Rt Hpehhy lasainmehprypradin-3-
fﬂ%’thl-‘ | 2 [RZ 7,9 -di hydropurin -8
jﬁ &g’7§ &?R&?ébgﬁ?ﬁggé %Utoxy-8-oxo;7, _
esamllmyodsrz dnmyllam‘i)no m[wicmﬂ@ﬁwb)@ﬁmphwlﬁ%aﬂe@hoky )pyridin-3-
yl}-N_N-di net hyl acet am de;
Ymﬁhﬁ]d =729 (@!lwﬁ;hgwym Bosys 9- [ 4- ( 4- met hoxypl peridin-1
t urin- 8-

R R R W R Fereetin Barégu}:ro@spzyu 7,9-
dmyahwﬁht@ome
6-amino-9-[3-amino-4-(4-methylpiperazin-1 -yl)benzyl]-2-butylamino-
7,9-dihydropurin-8-one; |
6-amino-2-ethoxy-9-(3-methoxy-4-morpholin- 4—ylmethylbenzyl) 7,9-
dihydropurin-8-one;
6-ar_n1no-9-(4-d1methy1amminiomethylbenzyl)—2—ethoxy—7 ,9-
dihydropurin-8-one; |
6—amino-9-(4—diethylaminomethylbenzyl)-2-ethoxy-7 ,9-dihydropurin-8-
one;
6-amino-9-(4- d11sopropylammomethylbenzyl) 2-ethoxy-7,9-
dihydropurin-8-one;

6—am1no—2-ethoxy-9—(4-piperidin_— 1 -ylmethyibenzyl)-7,9-dihydropurin-8'—

" one;

6-amino-2-ethoxy-9-[4-(4-methoxypiperidin-1 -ylmethyl)benzyl]-7,9-

- dihydropurin-8-one;

6—amino-2—ethoxy-9-(4-morpholin—4-ylmethylbenzyl)-7,9—dihydropur‘in—
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7, 9-di hydropuri n- 8 one; 15 .
4- ({4-]6-am no- 2- ( 2- net hoxyet hoxy) - 8- oxo- 7, 8- di hydr opu
rin-9- ylnethyl]benzyl}nmethyl am no) butyronitrile;
N-(1-{4-[6-am no-2- (2- net hoxyet hoxy) - 8- oxo- 7, 8- di hydr o
purin-9-
ylnethyl]benzyl}py
6-am no-9-(4-{[eth
2-(
9-

25
rrolidin-3-yl)-Nnethyl acetam de;
y
met hyl } benzyl )-2-(2
d

0

| (t etrahydropyran-4-yl)am no)

20

drenkpxyet hoxy) - 7, 9- di hydr opuri n- 8- one;

6 an no- 9- {1 (4 4 ifl uorog eridin-1- él nmet hyl ) benzyl ]
6-amino-2 & hagY R hdkygmprohaiing i opmethybenzal)-7,9-

[ 4- cycl opent yl pi perazi n- 1-yl met hyl ) benzyl
‘?@g&%ﬁ?lﬁg oﬁyéthoxy) 7, 9-di hydropuri n-8-one; 25

B afil -
I R U
dizydratiunydr®iourd; n- 8- one; 6- ami no- buto -b(2

- di net | 'n'oehlrrethlamno r|d
%amlﬁgfﬁiﬂ?}tyir, %Waﬁmmlglmthylbenzyl) -7,9-dihydropurin-
ﬁ no- 9-[ 5-chl or o- 6- (4- net hyl pi perazin- 1
?%yridin 3-ylnethyl]-2-(2 30

erairiay Y94 -9n 6 (ﬂ[r@@luwrﬁeﬁ'lﬁ‘?o%nzﬁﬁ 7,9-dihydropurin-8-
6- am no- 9- | -chI or o- 4- et

one4] di azepan 1-yl) pyri d| n 3- yI met hyl ] -

nme h i hydropurin-8-on
666%1']{‘805 f 'Ei( @(IE% I(I%Pﬁ?g#%;&édwﬂywmé}n%%j
@ﬁﬁ} 'o‘?le3 yl methyl) -7,9-dihydropurin-8-one; 5
0- 2- butoxy 9-[ 6-(2-di net hyl amm ni o- 1-

a;aganbwmntgny@m;stmL@hﬁ@ﬁ@laﬁfmﬁh@n%ﬁﬂym@ﬂbiy)ﬁrapﬁl] -7,9-
ropurin one
%gﬁ(ﬁiqr;?}l@n(&*ﬂmhoxyet hoxy) - 9- [ 6- (2- pi peri di n- 1- yI et ho

i ﬁ@%‘rﬁ%}#g R Ry -amm-y,
dihgdfopridl iyl ] - 2-

- met hoxyet hoxy) - 7, 9- dlhydropurln 8- one;
66aanhad?- %(@nmm:enmwl)e{ﬁy[tfer(ﬂy{mt[mrpdmm di ne- 3

y@éf%ﬁ%h y@grdéﬂquropl}lllllge é tZ)nle] o7

in % 3%{ cﬁ%%ﬁ%&p?§y[)4 ?4%)9r1(&|1nn2tyri¥1}%rg§ 1 qi_ne- 4
ylmethyl)benzyl] -7,9-dihydropurin-8-one; :
6—émino—9-(4—{[bis(2—methoxyethyl)amino]methyl}benzyl)—2-(2-
methoxyethoxy);7 ,9-dihydropurin-8-one;
6—émino-9-(4—{[biS(2-hydroxyethyl)amino]methyl}benzyl)—2—butoxy-7,9—
dihydropurin-8-one;
6-amino-2-butoxy-9-(4-{[(2,3-
dihydroxypropyl)methylami_no]methyl}benzyl)-7,9-dihydropurin-8-one;
6-amino-2-butoxy-9-(4-{[(2-
dimethylamminioethyl)methylamino]jmethyl}benzyl)-7,9-dihydropurin-8-
one; _
6—amino—9-[6-(2-dimethylaminoethoxy)pyridin—S—ylmethyl]—2-(2—
methoxyethoxy)-7,9-dihydropurin-8-one;
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15 3-yl nethyl]-7,9-di hydropuri n- 8- one; _

6- am no- 9-[ 6- ( 2- di met hyl am noet hoxy) pyri di n- 3-yl net hyl
}-2- et hoxy-7, 9- di hydropuri n-8-one;

6- am no- 2- et hoxy-9-{ 6-[ 2- (4- net hyl pi perazi n- 1-yl ) et hox
yl pyridin-3- ylnethyl}-7,9-di bgdropurin-8-one; 20

6- am no- 2- et hoxy-9-{6-[ 3- (4-net hyl pi perazi n-1-yl ) propo
Xy]pyridin-3 ylmethyl}- 7,9 -di hydropurin-8 -one;

- 6-am no- 2- but yl am no- 9-[ 6- ( 3-di net hyl anm ni opr opoxy) py |

6-adiino32 -yl oty 94 (3 -dinde tihylhata e ibinte tSrythexi zy1)- 7 ,9-

6- am no- 2- ( 2- net hoxyet hoxy) - 9-

d[ﬂéy%hiQR?‘é‘flﬁyﬁﬂrkféri di ne-4 25 _ _

oL BHRRAOS R % 12 FaVh PBE (W d zeiaide e BRTb P -
difyffositiar8-did; 2- di met hyl am noet hoxy) pyri di n-3-yl meth
y}I\?T- 2- (2 -nethoxyet hoxy) -7, 9-di hydr opuri n- 8- one;

 Gbamingey 44t Boist-oliethl i imiet by Hearmine jope ooy i 2l

n-3-ylyethyl]- 2 |
bUtoxets (‘)Qij'éldﬁ@?}a)rmr,sgo’a?hydr opurin-8-one; 30
6z AT = 1.5 -6 - di_oet hyl inios2, 2 28
AR BB e IR AT a2t
y)métyl]bedydr-opodiRy8r&eiin-8-one;
6-am no-9-[5-chl oro-6-(2-pyrrolidin- |
2-{A-HoemnpyeidbriaxyHSrex oyl B-dil(Riropurin-9-
t th -7, 9-di i,n- 8- ;5.
f OO
e ¥ e s thiesrigin-1-
ygpanﬁéymlla&ay{tgﬁ}ﬂb@oﬁnyar&;iuﬂelt-syd)@é;per i di ne-4-yl oxy) pyri
i n-3-ylne -

y
Epaypnae? Ho{few st hylagm ik thylibienzgl ¢hé2 -methoxyethoxy)-

am.nQ=.2- ( 2- gt yet hoxy) - 9-[ 6-( 3- nor phol i n-4-yl -pro
72?/% rafé‘ﬁ)%%?[rg.l%?é;l met hyl ] - 7, 9- di ydr opuri n- 8- one;

Ffanarint 2 Ay L6 g
yingthyigpenzdimetdaysnhixytyroni@ilel- met hyl pi peri di ne- 2
Nyt HBPP 1 3n P eariekD Iy 890t HyShdipuifir eperiong:
y%mgmll)?ezr}%}p%{ %lci)%i;léts F%l)(_yl\)l_-rg?f%ﬂﬁgtr%? ]I%jyel’ pyrrolidin-2
6-amino-9-(4-{[ethyl(tetrahydropyran-4-yljamino]methyljbenzyl)-2-(2-
methoxyethoxy)-7,9-dihydropurin-8-one; '
6-amino-9—[4—(4,4-diﬂuoropiperidih— 1-ylmethyl)benzyl}-2-(2-
methoxyethoxy)-7,9-dihydropurin-8-one;
6-amino-9-[4-(4-cyclopentylpiperazin-1-ylmethyl)benzyl}-2-(2-
methoxyethoxy)-7,9-dihydropurin-8-one;
6—é1mino—9—(4—{[isopropy1(2-methoxyethyl)amino]methyl}benzyl)—2—(2-
methoxyethoxy)-? ,9-dihydropurin-8-one;
6-amino-2-butoxy-9-{6-[(2-dimethylamminioethyljmethylamino]pyridin-
3-ylmethyl}-7,9-dihydropurin-8-one;
6-amino-9-[5-chloro-6-(4-methylpiperazin-1-yl)pyridin-3-ylmethyl]-2-(2-
methoxyethoxy)—?,9-dihydfopurin-8—one;
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yl met hoxy) pyri di n-3-yl net hyl ] -7, 9-di hydropuri n- 8- one;
6- am no- 9-[ 6- (1- et hyl pi peri di ne- 3-yl oxy) pyri di n- 3-yl ne
t hyl ]-2-(2- methoxyet hoxy) -7, 9-di hydropuri n-8-one;

6- am no-9-[ 6- (1-isopropyl pyrrolidin-3-yl oxy) pyridin-3-
ylmethyl]-2-(2 20 27

nmet hoxyet hoxy) - 7, 9- di hydr opuri n- 8-one; 6-am no-

2- but oxy-9-{6-[ 2- (4- net hyl pi perazi n-1-yl ) et hoxy] pyri di
n-3- ylnmethyl}- 7,9-di hydropurin-8-one;

66aa11hno9 45hthiexy-62{4-Gnetisyl (A, MRtiA¥ RirPa - 9B pPridin-3-ylmethyl]-
-yl ) propoxy] pyri di n- 3- )
%{%m©mmtbom)h?&~dmwdmmlr@ne8-02@; '

6- am nos 2- ( 2- met hoxyet haxy) - 9-[ 6- (,1- propyl pi perj.di n-4- . .

6B a T - B el Ay e et R bR AR Pyricin-
BAEAG1RA -4k phperi di n-4-yl oxy) pyridin-3-y

3?%%%1@?241&%?%@%?&@ > -7, 9-di hydropuri n- 8- one,

6eamdnph2sbmosyt 9 46 Rydanetptlapimisa-1- t hereof . 30 29

[21] A pharmaceutical conposition conprising as an _

digethzlamgraipresthylefeoaderrisincdnpmetay B ctordiylropurin-8-
any one of [1] to [20], or a pharmaceutically

Oﬁ%%eptable salt thereof. 5 [22] TLR7 activating agent

6CaHNh0SE NG- AR tRAxPGHO%S) 19108 §9LRREHHIE- 1 S8R idin-3-
corrpoundqaccor di ng tgy(gky &?OF?B[T] to [20] ,O&gzpya{l 1n
yinathpld €08 dadyidropocapiRabhe; salt thereof. [23] An

i mmune-respanse nodifier conprising as an actjve

G- AgHEar 3rlb-(S18imAL HasHmRI & drprtine Ry s P@iory) RYG 1 dimy 3-

' . i cal bl
SER B ety olbrd RO BReREr e agen
a‘-gfniabL,@r(gLﬁedhémxnyq-ﬁé-(_1%§ﬁgsag§pﬁdﬁfaﬂser :

whi ch conprises as an active ingredi ent the.adenine

yim ethogopydidio edydineghy - a9y domedrobyrin-&-ong20], or a
AR RS LS P ok Thhprricin
e 70 I tor fnEBRTe a2 hepatitic © HIV,
6-HRYYinba®t|6F (2atimafledhimins edh s e@grlin diyimict hiyg - 2 whhoxy-7,9-
dihydropurin-8 —ohe;

'6—amino-2-ethoxy-9—{6-[2:—(4-methylpiperazin— 1 -yl)ethoXY]pyridin—B-
ylmethyl}-7,9 —dihydropurin¥8—one; "
6-amino-2-ethoxy-9-{6-{3-(4-methylpiperazin-1-yl)propoxy]pyridin-3-
ylmethyl}-7,9-dihydropurin-8-one;
6-amino-2-butylamino-9-[6-(3-dimethylamminiopropoxy)pyridin-3-
ylmethyl}-7,9-dihydropurin-8-one;
6-amino-2-(2-methoxyethoxy)-9-[6-(1-methylpiperidine-4-
ylmethoxy)pyridin-3-ylmethyl}-7,9-dihydropurin-8-one; _
6-amino-9-[5-chloro-6-(2-dimethylaminoethoxy)pyridin-3-ylmethyl]-2-
(2-methoxyethoxy)-7,9-dihydropurin-8-one;
6-amino-9-[{5-chloro-6-(3-dimethylamminiopropoxy)pyridin-3-ylmethyl]-
2-(2-methoxyethoxy)-7,9-dihydropurin-8-one;

6-amino-9-[5-chloro-6-(3-dimethylamminio-2,2-
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conprises as an active ingredient the adeni ne conmpound
according to any one of [1] to [20], or a
pharmaceutically acceptable salt thereof. [0006] 25
The present invention enables to provide useful and
novel adeni ne conpounds as apgherapeutic or
preventive agent for allergic disease, viral disease
or cancer, etc. BEST MODE FOR CARRYI NG OQUT THE

I NVENTI ON 30 [0007] 30 The enbodi nents of the
drrrsARlpropuRAfdyeiar 8- C?amtwmegl (RonRehakletHREh W oThe
term "hal ogen" as used herein includes fluorine,
déhyéramerin-&ome; ne or i odine, preferably fluorine or

hi " | ud t ht
oA B 10 I Rr ol i e 03 P Bl Oyl 2-(2-

- nR@HJxS L6 A 7%{%@&}&% %%%pw 1- nmethylethyl,

butyl, 2-met'hyl propy propyl, 1,

6lam1net91y$&ﬂﬂyi"o 6- pfm-)fhetk%flfﬁﬁﬁé‘rﬁzhwykfl)propoxy] yr1d1n 3-
2- met h)(l butyl 2, 2-di net h¥l propyl, 1-ethyl pr opyP
yimetbyi-7e{dym ethepyethesiy? ,9-dilbgdtopyrant §one;

h h th ,

63 i8I e bro B (DR O g el dimes 1 10 Py Midin: 3-yimethy1)-
1 t h tyl
G o b ™ ety heptyl .
6Zammy+2}é2yh¢thmwdthod'y):9l- 6- e's@nor;ﬂwm@mpl@r@ fil)bﬁridin—S—

W to 6 carbon aton(s), nore prefera )
Ygrrl@hlyl ‘159v(:ihledeOP’E}“A’C1 8aP®®n at on(s). The term
hed
SFRIED WSS S SRS I i o
yﬁheﬁmyuw 9rdipgAYbputm-BeSHY! et henyl . butenyl,

2- nethylpropenyl 1- net hyl propenyl , pentenyl,-20
6Sam%nhy?-K)Qﬁmnshqxséé—thekhyDb[ﬁt—@nymeth]ﬁpiﬂeyicphepmnyI ,

i B R KRN h}éu?ﬁ{‘-t oL
6 adtiflp IR B SV hody RodeTR! b ih o afient.eny!

1- met hyl hexenyl pen eny
ylneth dwpt) heritiemya- yhﬂeelwﬂjfm@)@myyldm gmﬁﬂysl-oneﬁecenyl .

etc Preferable one is_alkenyl with 2 to 6 carbon

%o—mg -ethylpiperidine-3-yloxy)pyridin-3-ylmethyl]-2-(2-
methoxyethoxy) 7,9-dihydropurin-8-one;
6-amino-9-[6-(1-isopropylpyrrolidin-3-yloxy)pyridin-3- -ylmethyl]-2- (
methoxyethoxy)-7,9-dihydropurin-8-one;
6—amin_o—2-butoxy-9-{6— [2-(4-methylpiperazin-1-yl)ethoxy]pyridin-3-
ylmethyl}-7,9-dihydropurin-8-one; |
6-amino-2-butoxy-9-{6-[3-(4-methylpiperazin-1 -yl)propoxy]pyridin-3-
ylmethyl}-7,9-dihydropurin-8-one;
6-amino-2-(2-methoxyethoxy)-9-[6-(1-propylpiperidin-4-yloxy)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one;
6-amino-9-[6-(1-isopropylpiperidin-4-yloxy)pyridin-3- ylmethyl] 2-(
methoxyethoxy)-7,9-dihydropurin-8-one,

or a pharmaceutically acceptable salt thereof.
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25 preferably, alkenyl with 2 to 4 carbon atons. The
term "al kynyl" includes straight chain or branched
chain alkynyl with 1 to 10 carbon atons,
particularly, ethynyl, propynyl, butynyl, pentynyl,
3-nmet hyl butynyl, hexynyl, 4-neghyl pentynyl, 3- 30

nmet hyl pentynyl , 3, 3-di net hyl butynyl, heptynyl, :
octynyl, 3 31 nethyl heptynyl, 3-ethyl hexynyl, nonyl,
or decynyl, etc. Preferable one is alkynyl with 2 to

[81Farb phagirerseutioal @opi SbsitR] YompIrkaiRy oMb ki i
carbon atons. [0008] The ter m@gycl gal kyl™ |1nvtcelqllj1 égdlent

the adergnpueseped ndogenoyding to eyt ontlofi[1] paf20icokar |y,
cl opropyl ..,cycl obut yl , | opentyl, cycl ohexyl,
R ﬁ%@%%%?él& )‘{189%1?@@%‘? ﬁ?‘fé’%}%%éf'abl e oneis 4- to
6- menbered cycl oal kyl. The term "cycl oal koxy" i ncl udes
3- to 8-nenbered monocyclic 10 cycl oal koxy,
(2} t | TURATr &gtivatyieg agenpybaxyrisBUCho kit N6 ingredient the
cycl opentyl oxy, cycl ohexyl oxv, cycl oheptyl oxy or
S136 CoPRRYNd [arp0oflinghto aaymeriard (1] ion@0jdesab- t o

Q- red .aryl articularly, _.phenyl, 1-naphthyl or
p%’-ar{gg eﬁ%/tl@algf é?%‘?}gt@l%ie 8ﬁ'L§ 1’rl'é‘%{”ﬁﬂgnyl . 15 The term
"heteroaryl" includes 5- to 10-nenbered nono- or bi-
cyclic heteroaryl containing 1 to 4 heteroaton(s)

[28]) edtrednimome&respofse nhodifgenécthpridin® at £X¥eeRe aﬁ?r&iient

o 1 suylfur, particularly, furyl, thienyl, pyrrol yl,
t%sﬁdcml{leimpw?di agsiondng to agyi e v [1]i wo@d]nor @ |

]:FP%E- : L | ,..pyrimgdinyl, pyrazinyl,
pyr ?&déa)\ézélﬂntilﬁﬁgf h%‘%@lﬁ%g S%Qa eirﬁPI,q etc. Substituents
may bind on any carbon or nitrogen atomwhere it my

be kept in chemcally stable state w thout any
[24]i t Atthenapeutibiordbmgphypastitiageat f6r aflergbldseqnsa:s, iral

5 6- ed ;heteroaryl. 25 The term "saturated .
dgséeiaceg:egcci/c %;%‘Trrn NGRS eSS BRI TS ;en(;rt%e-ademne
cBh1soiehd GepBtafR) fRAaAGIR{OGY 1180500, 2b ;};PI, Aati

het'er oat on( s) rgtel ectg rcsa%lrfidettoo[%@t]’nﬁ}?g%]en s%?elf)tl?%uy
atceptiajdn sadtlferieof.1 sul fur, particularly, azetidinyl,

pyrrolidinyl, piperidinyl, piperazinyl,

[25] A therapeutic or prophylactic agent for asthmé, COPD, allergic
rhinitis, allergic conjunctivitis, atopic dermatitis, cancer, hepatitis B,
h¢pati‘tis C, HIV, HPV, bacterial infectious disease or dermatitis, which

comprises as an active ingredient the adenine compound according to

any one of [1] to [20], or a pharmaceutically acceptable salt thereof.

[0006]
The present invention enables to provide useful and novel
adenine compounds as a therapeutic or preventive agent for allergic

disease, viral disease or cancer, etc.

BEST MODE FOR CARRYING OUT THE INVENTION
[0007]
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per hydr oazepi nyl , perhydrodi azepi nyl

(horopi perazi nyl ), norpholinyl, 30 thionorpholinyl,

1- oxot hi onor pholinyl, 1, 1-di oxothionorpholinyl, 32
tetrahydrofuranyl, etc. Substituents may bind on any
carbon or nitrogen atomwherggit may be kept in
chemcally stable state without any |[imtation for

bi ndi ng positions. Preferable one is 4- to 8-nenbered
nonocyclic saturated heterocycle, nore preferably, 4-
to 6-Tenbetedimernt Wiahebilett a6¥ehBon dr8QQIai& in detail
term "al kyl ene"” includes straight chain or branched
hebawn alkylene with 1 to 12 carbon atom(s),

partigcul arly,, t hyl.ene, e | ene, trjnmethylene, )
tetr§ﬁ51ﬁ§P¥nggE§@ﬁtéﬁ%Pﬁ E*EFHHQ%QH@FﬁﬁhéﬁéPeighknjne,
HeRtia , I ene,
decéng$%§¥%§£€’Rggﬁggﬂgpﬁ%:ﬂéFé%ggﬁ -ethyl net hyl ene,

1- propyl nmet hyl ene, 1- nethyl et hyl ene,

2-met hyl et hyl ene, 1-nethyltrinethyl ene, 2- _

et hyliner teret hglkaheinchudes wgraight aetihydrdmanared3chain alkyl
t anet hyl ene, .etc. .Preferabl ne is straight

B BT 2 I RoR aHts) charvicufacdy. opeti U progyt. 1-

s 0 , b ' 0 18 ;.

Ny e, Rl o p ety prini o 1 B ivtettyl

pENgYs b ¢ thydbtitylpR - triethgitostyilf Qf Miﬁidﬁhyﬁﬁﬁgig%(ll ]l L&igglpropyl,

hydr oxy am no, al kyl am no, dial kyl am no. [
ITHediBethyiRaeBEl, Al hunatesipantyl, Sutsthyinanglv@t h 1

: i ff 1 hal , .
SR al ) e Ry R shet n S B8R Bia cimasbaguny, 1
2 ' tihyldi t ; - -
A e By, v

etleylpenaylk oxgyl, ilnolatisthattyh Zhithghaisyl ohohyBrihed, etc.
[ 25 al.ka Wi t tq 10 carbon agton(s),
ORI Gy S v, 1o o prB0h ARty Tore preferably, aliel
whtHRt By helhBoh afeh @y, 2- methyl propoxy,
1- et hyl propoxy, 1, 1-dinethyl ethoxy, pentoxy,
3- et hyl but oxy, 2-nethyl but oxy, 2,2- dinmethyl propoxy,
1- et hyl propoxy 1,';;dinethylppOQOX£f_hexyloxy, 4-
net hyseisiyl oxreny] sk fpe stsaighy chaimer iyapetied dxgin

aikenyl with 2 to 10 carbon atoms, particularly, ethenyl, propenyl, 1-

methylethenyl, butenyl, 2-methylpropenyl, 1-methylpropenyl, pentenyl,
3-methylbutenyl, 2-methylbutenyl, i-ethylpropenyl, hexenyl, 4-
methylpentenyl, 3-methylpentenyl, 2-methylpentenyl, 1-methylpentenyl,
3,3-dimethylbutenyl, 1 2-dimethylbutenyl, heptenyl, 1-methylhexenyl,
1-ethylpentenyl, octenyl, 1-methylheptenyl, 2-ethylhexenyl, nonenyl,
decenyl, etc. Preferable one is alkenyi with 2 to 6 carbon atoms, more

preferably, alkenyl with 2 to 4 carbon atoms.

The term "alkynyl" includes straight chain or branched chain
alkynyl with 1 to 10 carbon atoms, particularly, ethynyl, propynyl,
butynyl, pentynyl, 3-methylbutynyl, hexynyl, 4-methylpentynyl, 3-
methylpentynyl, 3,3-dimethylbutynyl, heptynyl, octynyl, 3- |
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30 net hyl pentyl oxy, 3, 3-di net hyl but oxy,

2, 2-di et hyl butoxy, 1, 1 33 .dinethylbutoxy, 1

2- di met hyl but oxy, heptyl oxy, 1-nethyl hexyl oxy, 1-

et hyl pentyl oxy, octyl oxy, 1-nmethyl heptyl oxy,

2- et hyl hexyl oxy, nonyl oxy, dggyloxy, etc. Preferable

one is alkoxy with 1 to 6 carbon aton(s), nore

preferably, alkoxy with 1 to 4 carbon atom(s). 5 The
term "hal oal koxy" includes al koxy substituted with 1
rhetHylhéptytrhg, Sadiiydhedyhyle iyl Nat ageph$), .etc. Preferable one is
particularly, trifluoronmethoxy, 2,2, 2-

alkynyliwitbe? Hoxy capbon ditbmssrmoerhpxgierablyt, udkgeyhwith 2 to 4
4..4 %— trifluorobutoxy, pentafluoroethoxy, etc.
PHBIBIRIOMS The term "al kyl " in ™al kyl t hi 0",

[(')@bg}/l carbonyl ", "al kyl car bonyl oxy", "al kyl sul fonyl ",
al kyl sul finyl™, "al kylam no", "dial kyl anm no",

" al kyltteatdramdyy dlpallgil liksiucsanny B mehabdaddst d; lic
and "dial kyl sul fanoyl" includes the sane as the alkyl

cyeinadkul nestichéarly apbeleprasyries clahrutyl atxsippentyl, cyclohexyl,
{,neclud traight . chaj hed, chaj | .kyl t hi

o PR, LA BBy BRETE AP e B ot
with 1 to 6 carbon aton(s), nore preferably,

al kylthio with 1 to 4 carbon aton(s). The term
" al kyllheatdrony¢yclpatitdxyliachydénst v Ssnedhdiegdd nehaddyclic

_ or](ﬂ??éanched chai n al kyl carbonyl with 2 to 11 carbon
{3

XY R RAETHBIY, CystPRECPYIZNH sy lehiboexnt avrlepentyloxy,
| 5 carbaon_aton(s). The term
ngﬁ%y%gér dﬁcy%%%%%ﬂég@% Orogikt) tYehain or branched

[6b@dn al kyl carbonyl oxy. with 2 to 11 carbon atons, nore
preferably, wth 2 to 6 carbon atons, nore
pr ef dhebieym W' h¢lodescar o b OatmenmsberEaeatydr particularly,

tal kyl sul fonyl v includes.strai ght chain or branched 25
Pé%é‘.ﬁ’ 2T%¥%§%}Yf]&{%'%9 thj?'tlt gre%gr RIS 1§ 8 5‘)’? nor e
preferably, with 1 to 6 carbon aton(s), nore
preferably, with 1 to 4 carbon aton(s). The term

"al kyllheuterimyhéternatylt éackides Hhto ¢DaimembersdREdIES or bi-

chain alkylsulfinyl with 1 to 10 carbon aton{(s), nore
CYEls SetBTGATYFPRtaAINiRgd tad lé%ﬁeb@@qtoan(ﬁﬁsg)qctgér zom O to 2

n@&%&@ﬁf’sﬁ,‘- BrtoM tog:yéeﬁoarf'd %)atrob?nsueﬁlfrr,mpsa?_r'tic%%arly, furyl, thienyl,
pyrrolyl, pyridyl, indolyl, isoindolyl, quinolyl, isoquinolyl, pyrazolyl,
imidazolyl, pyrimidinyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl, etc.

Substituents may bind on any carbon or nitrogen atom where it may be

- kept in chemically stable state without any limitation for binding

positions. Preferable one is 5- or 6-membered heteroaryl.

The term "saturated heterocycle" includes 4- to 10-membered
mono- or bi-cyclic saturated heterocycle containing 1 to 4 heteroatom(s)
selected from O to 3 nitrogen(s), O to 1 oxygen and O to 1 sulfur,
particularly, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
perhydroazepinyl, perhydrodiazepinyl (homopiperazinyl), morpholinyl,
thiomorpholinyl, 1-oxothiomorpholinyl, 1, 1-dioxothiomorpholinyl,
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The term "al kyl am no" includes am no substituted wth

~an al kyl group having 1 to 10 carbon aton(s),

preferably, 1 to 6 carbon aton(s), nore preferably, 1
to 4 carbon aton(s). The term "di al kyl ami no" i ncl udes
am no substituted with the sagp or different two al kyl
group(s) 5 having 1 to 10 carbon aton(s), preferably,
1 to 6 carbon atom(s), nore preferably, 1 to 4 carbon
aton(s). The term "al kyl carbanoyl " i ncl udes car banoyl

tetrbbiyidrofiedmil | etc. Sutadtitylergsadpy inidngn hriyocddbdrbpon
aton(s), preferably, 1 to 6 carbon aton(s), nore
pHeLsnaAow wWhers i reay henkepbint shemikelly sstablstate without

) O Ot PR 8 e
mMOn6&FARNs Fh RS ':Il_'le%lecfc%frc?@llﬁoré rk g)gb‘l‘j?;@—o{befgtfn&Mered

nore preferably, to 4 carbon ato
satikatieduhétamogyclei ncl udes sul f anoyl . substituted with

5 El kyl group having 1 to 10 carbon aton(s),
@ EPkr abl y, 1 to 6 carbon 15 aton(s), nore preferably,

1t ] )i Jhe 1 . dial kyl sul f | " .
ot (oSS Taly I Elingliie Slffieph <Prd ciregithed chain
allcyleaeanitht Weo al Ky ArieHo dBés)s)) %)‘é'rﬁ%u:}altlg_,( ér%tﬁﬁtfgr}g] ethylene,

aton(s), preferably, 1 to carbon ato
tpmstayiins;, tetrarethyanbppentameshylehe) hdlkan2@& hjend,er m

"al koxy: jn "al koxycarponyl" includes the sanme as the.
hePiaRRF Y ksl A AR B S S\ aTBgHaY P nearpgamethylene, 1-
- VAPRN| rai_ght chai.,n ,or branched
R ol 1 LB 7%, o P O P B
npgtefyeetiilone v thethitlotiy16A6 DODNRE IR i 180 €1 €1 abl y,

wth 2 to 5 carbon atons. 25 [0014] The term
mehyligankiihylene, 2eyuitbaltkidagae igighd, or 3-

T PR AT SR N—
chERY ellABnIhpithel b "1@1/”3%%%%3@23% re BREEEM2With 1 10 8
ceykonateyl(shrbony preferably, atitly, 1 do 6t cartboreatianey.

-mono %l SIL(I:bS(o: 1tclgeor?t|skc}/flt %r ggggtlit'uted alkylene include Hydroxy,
amino, alkylamino, dialkylamino. | |
[0011]

The term "haloalkyl" includes alkyl substitut.ed with 1 to 5 of the
same or different halogen(s), particularly, triﬂuoromethyl, 2,2,2-
trifluoroethyl, 2,2—diﬂuoroethyl, 2-fluoroethyl, 4,4,4-trifluorobutoxy,
pentafluoroethyl, etc.

The term "alkoxy" includes straight chain or branched chain
alkoxy with 1 to 10 carbon atom(s), particularly, methoxy, ethoxy,
propoxy, 1-methylethoxy, butoxy, 2-methylpropoxy, 1-methylpropoxy, 1,
1-dimethylethoxy, pentoxy, 3-methylbutoxy, 2-methylbutoxy, 2,2-
dimethylpropoxy, 1-ethylpropoxy, 1, 1-dimethylpropoxy, hexyloxy, 4-
methylpentyloxy, 3-methylpentyloxy, 2-methylpentyloxy, 1-
methylpentyloxy, 3,3-dimethylbutoxy, 2,2—dimethyl_butoxy, 1, 1-
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The term "cycl oal kyl sul fonyl" particularly includes 3-
to 8- nenbered nonocyclic cycl oal kyl sul fonyl,
preferably, 4- to 6-nmenbered 5 nonocyclic

cycl oal kyl sul fonyl. The term "cycl oal kyl sul finyl"
particularly includes 3- to 833nenbered nonocyclic
cycl oal kyl sul finyl, preferably, 4- to 6-nenbered
nmonocyclic cycl oal kyl sul finyl. The term "cycl oal koxy"
in "cycl oal koxycarbonyl"™ includes the 10 sane as the

dimnetbpltuboyy g i 2HaliasetHgfhutectyabepeyloRay 1 Feigthylnexyloxy, 1-

"cycl oal koxycarhbonyl" includes 3- to 8-nenbered

CHOWPEPEYIOEY, OFEYIONY k bxPeHHBPPLYl0F e Lol exploxy ononyloxy,
BETEIRE. BT PR RN P 18l afodif b, more

préferhBKY, GAKBRGWith 1 {5 4atatibo bsnls), “aryl sul finyl ™,
aryl al Kyl and aryl oxyal kyl includes the sane as the
ar yl Tipeotgpra Sh disflexly "alnohed e Paikoxy sablsyifutet widxy"to 5 of

BB RUETSR RoR, PRl G ETR hory, 2.2.2-
. [ 2. i
NI b oo ian e niPhethaulerd s, o

aryl oxycarbo
tifln@pObN exsE A drnayiugebethaddy, apht hoxycar bonyl .
Particularly, "arylsul fonyl" includes phenyl sul fonyl,

[Q0KApht hyl sul fonyl, 2-naphthyl sul fonyl. Particularly,
“arylsul finyl".  incluydes phenylsul finyl, = ' .
1- napRenAr |?Jilﬁ¥i}| In ﬁ%ﬁﬁlﬂﬂw é’i\‘YlFﬁ{/ onyjlhe'"alkglggrbonyloxy”,
"o | b W al A Of: ( » chai n
%\llq{%%@vfm@%l 1 eﬂ?gl’s‘i%ﬁgg; Bon glgﬁrgﬂop’a?{ll cél %?ﬁﬁg 'with 1
"alixyfcardramooyla) titalkytoasbath opdy, et enlftmaosilt And to 4
.carbon atonms, which is substituted with aryl. The
digdkylsuliaenepe snphides thethameray (thgyadkkl groumesdidined

ag()(,gi ght chain or branched chain alkyl with 1 to 10
carbon atons, particularly, with 1 to 6 carbon atons,

nor e TR feirfil |';ﬂlldﬁ%hiw iftludiebOsthaledt RAUBIAt A BradH & chain
substituted with the "aryl oxy" as defined above. The -
allgylihioxyith hdbudesari3on pitermu(sy,. paaicuthelyt atkylthio with 1 to 6

A R T T TP
et S A My SR ESCBI A e crin o
branched chain alkylcarbonyl with 2 to 11 carbon atom(s), preferably,
with 2 to 6 carbon atom(s), more preferably, with 2 to 5 carbon atom(s).
The term "alkylcarbonyloxy" includes straight chain or branched
chain alkylcérbonyloxy with 2 to 11 carbon atoms, more preferably,
with 2 to 6 carbon atoms, more preferably, with 2 to 5 carbon atoms.
~ The term "alkylsulfonyl" includes straight chain or branched
chain alkylsulfonyl with 1 to 10 carbon atomy(s), more preferably, with 1

" to 6 carbon atom(s), more preferably, with 1 to 4 carbon atom(s).

The term "alkylsulfinyl" includes straight chain or branched chain

alkylsulfinyl with 1 to 10 carbon atom(s), more preferably, with 1 to 6 .

carbon atom(s), more preferably, with 1 to 4 carbon atom(s).
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5 heteroaryl as defined above. Particularly,

"“het eroaryl oxy" includes pyrrolyloxy, pyridyloxy,

pyrazi nyl oxy, pyrimdinyloxy, pyridazinyl oxy,

furyl oxy, thienyloxy. Particularly, _

"het eroaryl carbonyl " includes3zgpyrrolyl carbonyl,

pyri dyl car bonyl, pyrazinyl carbonyl,

pyri m di nyl car bonyl, pyridazinyl carbonyl, .

furyl carbonyl, thienylcarbonyl, 10 etc. Particularly,

" het Giheaterin Xgitaldniyd™ indodedesmpys solbgtionkaaxmhenuh, alkyl
[ I, pyrazinyl oxycarbon

| b l,
SBYRPHANA b9 0D SRAN aloRPld BT IRyRBRY catw6rsArbon atom(s),
t hi enyl banyl.. Particul arly,
b BPREFADETITY 1< PR RSB PP el Rl find

IRYIIdES! SraliRd @ stitRYE@ LY [t BV different Fwo alkyl group(s)

pyri m di nyl sul phonyl, 15 pyridazi nyl sul phony
hiayiyg dutphBrmarbonhatemy(ss uppdferyily, Patd 6 marbohyatom(s), more

- "heteroarylsulfinyl" includes pyrrolylsulfinyl,
1537 rag’f)ysﬂyf‘i’ %’yq:a,‘rboﬁ&?gfpfﬁ)} sul finyl,

ri ma g w4 idazi sul fi.nyl . .
Py S Ak oo A IS o, substisnies with
ainnglityligsoaprigaghl CB&IID e4rbdH aR6Res), phaferablkyl tdvet barbon
1 to 10 carbon atons, particularly, with 1 to 20 6
agemiidin meuhereispallypdr td 4 lamboy, atem(s) 1The tdrmar bon

AR e TR e Rt B

. . . ; 9 _
AHERAT S A0 BouB(GENH TN GLEon B, Heftavy, 1
toror earbpar ataml(g; byorewptdfedaibly, 4 @ad kerbaha®m@whi ch is

substjtuted with the 25 he;eroaryIOXéﬂgroup as defined
abové heTtisam faikgtydiamoyi nigialddss pyliashgyl sulpstitutgt, with an

| | m.dinyl ' [yl furyl hi | .
TP P DR 1 e PRI et bao ¥ tarvon
ah@;ms)o@y@ﬁeeb_etswblb,eneﬂdm_dd}%bﬁdﬁ%m@?.efﬁé by, 4- to
‘8-nmenbered nitrogen-containing saturated 30
“giedleylowiareoylonnaiudasgsulfamoy! settetdatedts)h shk ecired or

oLt 5 B3 PSR g B SITY, Bebrdy,
t " o .
tdi; ﬁcl ude pbﬁ%ﬁ?g?ﬁg llﬁegéﬁ[%?zg %D%S%léﬁngét%rﬂ@y

[0®@IPhol i ne or the like. .5 The "NR2R3", wherein R2 is

conbi ned together with R3 to forma :
The term "alkoxy" in "alkoxycarbonyl" includes the same as the |

alkoxy group as defined above. Specifically, "alkoxycarbonyll" includes
straight chain or branched chain alkoxycarbonyl with 2 to 11 carbon
atoms, preferably, with 2 to 6 carbon atoms, more preferably, vﬁth 2 to
5 carbon atoms.
[0014]

The term ”c’ycl.oalkyl" in "cycloalkylcarbonyl", "cycloalkylsulfonyl”
and "cycloalkylsulfinyl" includes the same as the cycloalkyl group as

defined above.

The term "cycloalkylcarbonyl" particularly includes 3- to 8-
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ni trogen-contai ni ng saturated heterocycle, includes
preferably the nitrogen-containing saturated

- heterocycle of the formulae (2) to (8): [0017]

[Chemical formula 2] -N-N -NO-N-NR1O RIO 110 110
RIO (2) (3) (4) (5 (6) NN-35N S Rlo Rlo 10 (7) (8)
wherein R10 is the substituent of the '

nitrogen-containing saturated heterocycle as defined

above, which may bind to any carbon atons and i m no. -
rémiyertarabhycy Ridcy@paliaatutisomydl paeferaBkdr£X3 6 3%embered
alkyl with 1 to 6 carbon aton(s), alkoxy with 1 to 6
manpeyclia evgloplkydcasharailbonyl with 2 to 6 carbon

L ' | kyd . _al koxy and al kyl carhonyl_is
opt 1 o 17 L%gi?%ﬂviau&mﬁ1pa°r§Yceﬁa€a@;§nc¥E§ﬁ§ ot 8-
ehfird : X
e LA P oA o ot o ¥ plbgitbered
moroyyclicapdbatiptisdlfonyunsubst i t ut ed phenoxy, am no

optignally substituted with the same or different one
or tvidaidem (eyclaptkylsuliinyl peatipulariy dnglkidesaddto 8-

I tional Ly ,substituted wth t anme,_or
AR RRR = GRRE O Gl BHBSHBLI ST, B Rk B BB hemberec
abABtdlic Sycibalg/is8lfinignbered cycl oal kyl ; am no
optionally substituted with the sane or different one

or tithetdoy (sycloalkorlyt anbeyylcaik ooy sirboni’1t indudas khe
at ons; ti];eérbam)yl optionally substituted with the sane

Sgim¢ AR iereclopisoxygrgronp a$ idptingr akewsstPamiiadady,

; ' l:  subst i d 5 bsti tut ed
IUAM A RPE IR Rs b & Fisrbesh R pmosy i ©
cwicldhlkdxy arboel DorefaF TS k- 18 UNshéhbledd @ cloalkoxycarbonyl.

unsubstituted phenoxy-alkyl with 1 to 6 carbon _
[@PbdP]s); substituted or unsubstituted 5- to 6-nenbered

heter@aryl ; substituted or, ynsubstjtuted, 5- .to .
6-ner?gber€eahhe og?y?@aﬁ(ysuﬁﬁ'ﬁ?ﬁ{”%’ay r Yderstarbengl’s
"arylsQIRnFPTBRARAGuIfinyl", "arylalkyl” and "aryloxyalkyl" includes the

same as the aryl group as defined above. Particularly, "aryloxy" includes

phenoxy, 1-naphthoxy or 2-naphthoxy. Particularly, "arylcarbonyl"
includes benzoyl, 1-naphthaloyl or 2-naphthaloyl. Particularly,
"aryloxycarbonyl" includes phenoxycarbonyl, 1-naphthoxycarbonyl or 2-
naphthoxycarbonyl. Particularly, "arylsulfonyl" includes phenylsulfonyl.,
1-naphthylsulfonyl, 2-naphthylsulfonyl. Particularly, "auylsulﬁnyl"l
includes phenylsulfinyl, 1-naphthylsulfinyl, 2-naphthylsulfinyl. The
term "arylalkyl" includes straight chain or branched chain alkyl with 1
to 10 carbon atoms, particularly, with 1 to 6 carbon atomé, more
particularly, with 1 to 4 carbon atoms, which is substituted with aryl.
The "aryl" includes phenyl. The "aryloxyalky!l" includes straight chain or
branched chain alkyl with 1 to 10 carbon étoms, particularly, with 1 to
6 carbon atoms, more particularly, with 1 to 4 carbon atoms, which is
substituted with the "aryloxy" as defined above. The "aryloxy" includes
phenoxy.
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10 heteroaryl-alkyl with 1 to 6 carbon aton{(s); and
substituted or wunsubstituted 5- to 6-nenbered
het er oaryl oxy-al kyl with 1 to 6 carbon aton(s). Said
substituted phenyl, substituted phenoxy, substituted
heteroaryl and substituted heggroaryl oxy may be those
substituted with one or nore group(s) selected from
hal ogen, hydroxy, alkyl with 1 to 6 15 carbon aton(s),
al koxy with 1 to 6 carbon aton(s), am no optionally
substituted wth the same or different one or two

al kyl(s). In formula (1), "NR2R3" includes preferably
t he pymof heteroatyl’ mol "heté¢R)aryhaky'7 ) hateroapyieashsegl”,

«above, en the group L2 is a single bond. 20 [0018
TR e £t S Bty ChEeroRm PRSP OYEs "DEIFenm SHHERYY,

o e R

Heterodrg] 6)defansd bbovBy HEAgeRR B "H%Qefdd}%lo@h GHbHides

involve in the linkages. 25 The aromatic heterocycle
RyETRlylew, wasd Boxy o pYoaziniinsye dyromadinyloty - myrédiazinyloxy,
romatic heterocycle . containing 1 to 4 heteroaton(s)
BT e R SR g eht ey Satycaraoed gennates o
r L7 9= ; ndin
ISpyg_sr?l‘i on, &H‘év’lrféﬁﬁ? &#aaggég&}(ggﬁgr%{z%%é?nﬁ%g 1I’y gt abl e

rstranéd inyheardooya) perideriandcaanyiaftguhddyli Bele8Sarbonyl,
furan, 30 thiophen, pyrrole, pyridine, indole,
steoP RS EaTyui " REEsTOarVioxygat henyhdncBedeppymadyloxycarbonyl,

P08 I TR e DL USRSl
A ORI SRS S
Rantiguddndy) thetevodmgsufonhk ihchidgepyriolfisel phonwt,i
SIS eSSt br G uralin st Eony
R R Sy P e Al b iy R BRI OAG, fifSicwany,
"redterd deglgulfialykyirmanbes Wyrrelly ket isiwhd opytidylsulfinyl,
al kyl sul finyl, and amno optionally substituted wth
RyRazigylswbirml kpyrigyidinylsptfingls @yridazinglsufinyk uepksulfiny 1,
tﬂ?&xﬁgﬁlfﬁ{]ﬁ. &‘%et'lflre%grooafryﬁf(g}f{'l i%%?udes straight chain or |
branched chain alkyl with 1 to 10 carbon atoms, particularly, with 1 to
6 carbon atoms, more particularly, with 1 to 4 carbon atoms, which ié
substituted with the heteroaryl group as defined above. The
"heteroaryloxyalkyl" includes straight chain or branched chain alkyl
with 1 to 10 carbon atoms, particularly, with 1 to 6 carbon atoms, more
particularly, with 1 to 4 éarbon atoms, which is substituted with the
heteroaryloxy group as defined above. The "heferoaryl" includes pyrrolyl,.
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, furyl, thienyl.
[0016] |

The term "nitrogen-containing saturated heterocycle" used herein

- includes, preferably, 4- to 8-membered nitrogen-containing saturated

heterocycle containing 1to 4 heteroatom(s) selected from 1 to 3
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group(s) in said alkylene is replaced by oxygen,
sul fur, SO SO, carbonyl, NRACO CONR4, NR4SCZ,
SO2NR4, NRACO2, OCONR4, NRS5CONR4, NR6C(=NR4) NR5,
C(=NR4) NR5 wherein R4, R5 and R6 are independently
hydrogen or alkyl, it is not Ilj-mted which nmethylene
15 group shoul d be replaced, so |ong as the nethyl ene
is. not bind to NRRR3 and kept in chemcally stable
state. Said nethylepe group may be replaced
niitregendd)] § tol 1 bxpr¥aemd sWd ur su$Q-. S, or carbonyl,
nore preferably With oxygen. In a preferable
enbodiheeitrages -confponitgs saftutrhted hetatoay k) for&ﬁeﬁﬂyy
be .t.hat ﬁgere % and 2 are both nethylene, or L'
Cﬂﬁtﬂﬂ ’éﬁ E may {dugeopyretiding, piperidiae, p@perazme
Sf?h és an integer of 2 to 4. In another
era rrent t he conpounds of the fornul a
(1) e beRZR@H; vai‘tﬁ’é&h R2Asi SoMHih€iBgether v%lth R3 to form a
methyl ene; L2 is the group of 25 the fornmula: -0-
nEiCAgFR- e imgsairated ﬂiteéqeocyxﬂe 2indudes R2R3abdy the
amm no am no, or the group of any
fTolEp- it e Pantelsd s Torasyals of cheddemiaac 4Bo0a ()
[ apot her preferable enbodi ment, the conpounds of the
formula (1) may be that wherein Ais pyridine; L' is
(@htmitaehformizlai 8] a single 30 bond, NR2R3 is the group
of the formula (3) as represented above. 40 [0019] As

us rein, "4—to0 8-nmenbeyedhsat urat het er ocycl e”,
ych tweNsubsNHt uentsNof sobst—HNJt ed am ag ar
conbi-+ed togethef/ with the rogen i ncl L}d¢s 4-

to 8menbered sagmrated 5 he nocycle foh 1 to 4Rrto
het ghpat on(s) sehect ed fron1g to 3 n|t gen(s) g to
1 oxygen and O to 1 sul fur Rd it nay |nd on a f
pos ons without any limtation where it may be kept
Ly chewjeal |y Sgtakl e state. The sul fur atom may be

s bstlyuted—mNt_ Sor 2 oxygen aton(s). Suitable

ex es are a di ne, pyrrolidine, piperidine,

pi perp®i ne, nor phdline, 10 thi onorphol i ne,

t hi @por phol i n- {g)- oxi de, thi onmor phol i ne-1, 1- di oxi de,

1, 4- perhydrodlazeplne perhydroazeplne |n1dazoI|d|ne

[
M%?A Igb 1§ th€ substltuent of the nitrogen-containing saturated

heterocycle as defined above, which may bind to any carbon atoms and

imino.

Preferably, R10 may include halogen; hydroxy; oxo; alkyl with 1 to
6 carbon atom(s), alkoxy with 1 to 6 carbon atom.(s), alkylcarbonyl with
2 to 6 carbon atoms, wherein said alkyl, alkoxy and alkylcarbonyl is
optionally substituted with 1 to 3 substitueﬁt(s) selected from halogen,
cyano, hydroxy, alkoxy with 1 to 6 carbon atom(s), substituted or
unsubstituted phenyl, substituted or unsubstituted phenoxy, amino
optionally substituted with the same or different one or two alkyl(s) with
1 to 6 carbon atom(s), and carbamoyl optionally substituted with the

same or different one or two alkyl(s) with 1 to 6 carbon atom(s); 3- to 6-



10

20

30

[0020] In formula (1), X is preferably oxygen or a
single bond. In case that Xis NR7, R7 is preferably
hydrogen or alkyl with 1 to 3 carbon 15 aton{(s), nore
preferably, hydrogen or nethyl. In formula (1), RLis
preferably substituted or unsgistituted straight
chain or branched chain alkyl with 1 to 6 carbon
aton(s), nore preferably, substituted or
unsubstituted straight chain alkyl with 1 to 4 carbon

menmtesd @ribdlayt;aulins bytictells sebstistedt witedt ¢ same or
unsubstltuted 20 neth et hyl, propyl, butyl, pentyl,
mmm pyliraiicil E opyArionyiaming UR,2 fo & cartan
ﬁ %ubst tutg al k t he substltuent of '
AoVl TR REPSHELTh GRS R Ry different one
o?ttR»% Qfﬁyl@aéﬁbgflt@ﬂ’e@n&pﬁ S‘Eﬂﬂtﬂutgé 3l %ys%#it&tetd
4 carbon ato , straight chain or branched c

ey g tituredi ;tHnerio;t}Q sﬂamrﬂmedairoﬂﬁsmbsﬁtuﬂe@ ﬁh@ﬁ?ﬁﬁﬂ@ﬁ with
%cloalkyl - t.o 6-nenbered heteroar

PefaTbosi %It%?(ﬁ) o&lllteytltutmdeﬁy unsastieted @élﬁ}dom@lkyl with

1R} ot 231 S BRI DR LORE s NS % Hembered
méwt%ﬁmt@ar& S8 shbatientld ¥. &)@s%%&ﬁ%&fké&ent

i ncl udes fluorine, hydroxy, cycl opropyl
hetternagtyloxgh aﬂubstrtumcdmrhmisubahmmdkoxyo o-iderdbeeB

b t , ch b bstituted th th
et ey i 1 6Hé5 GAT B ok eeich B Stitatadbor
fh b I £ t
ron PP R AR I U (i carvr
aboiryk). eatsibstinhedginvAL Bﬁ'bastl%uf@i BMEHB?&EEHbFUtuted

2-met hyl butyl, 2-nethoxyethyl, cycl.opropyl
k@tgr@ny} aﬁﬁuwb@mmed M@te#oanylbxyfrham chemhtqsle suﬂbstltuted with

E:y“ d orerg)‘\é)hltg %t segpgt%(aﬁ-dem ?%en,i rdlj)gréo;ﬂytqblemth l1to6
chabbA MO ( sgeﬂﬁ@k%r IyGith SOE %Scf‘&g)oﬁ &t gsﬁ ogﬁ{lﬁe w%%glly

optionally, 'a mxture thereo epen on't
sufbssiibsed aemtthe salme «mcﬁffev\mtisnem toaselikiyi@). one- or
more asynmetric carbon aton{s) may exist in the
con‘péﬁr’fﬂn@f‘ﬂ?ﬂé)’f DR 1{19511 <fi pE¢ieraklthe gronps of the

: ncm%é)@t%.‘w ) st §8p9é(se§1ted a%jovteh%vl?gr? oy tgr('){{\lg fs a single
bond.
[0018]

The aromatic carbocycle in A includes benzene ring or
naphthélene ring without any limitation for binding position. Since said
ring A is divalent in the formula (1), any two hydrogens on the ring
should involve in the linkages.

The aromatic heterocycle in A includes 5- to 10-membered mono-
or bi-cyclic aromatic heterocycle containing 1 to 4 heteroatomy(s)
selected from O to 3 nitrogen(s), O to 1 oxygen and O to 1 sulfur without
any limitation for binding position, where it may be kept in chemically
stable state. The aromatic heterocycle particularly includes furan,

thiophen, pyrrole, pyridine, indole, isoindole, quinoline, isoquinoline,
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di astereoners, the enantioners, and m xtures and

isolated forns 15 thereof. [00211 Additionally, the
adeni ne conpound of the fornula (1) and a tautoner
thereof are chemically equivalent, and the adeni ne
conpound of the present inveggion also includes the
tautonmer thereof. Particularly, 20 the tautoner is in
the formof hydroxy of the fornmula (1'): [0022]
[Chemical formula 3] NH2 NN RL ~- X NNLI-AR2

pyZa2ble REnidwesote NpidimidZne RByrakin;, plridadthd; dhdéoléor oxazole,
defi ned above. 42 A pharnaceutically acceptable salt

- Eitqcdutie§- are beged thenosyelic anemissischeattapryde is gireferable.

For exanpl.e, ..th cid.additio It inclugdes an

SllﬁrS? gﬁﬁ?ﬁ lgcqlaagﬁattmsﬁbﬁn %?Hi}dfﬁpﬂpﬁrti%, Ydrogens on the
i sABLAMSR 1vE tﬂhftﬁg%nﬁag%l!r oi odide, nitrate,
phosphate, etc., and an organic acid salt such as

ci t r dite, arahtitearboeyaliceand eiroaiic hedioeyalesin A may be
benzoate, trifluoroacetate, fumarate, naleate, _
sulpstithind with the seane oadifersntpy todsabstituent(s), wherein the

| : | t
DS HER SRR e o Ero S vzt chalaliey plkow,
b Aldore! 1l ; h | ba ) 1
sal %l,woggf assi 8%{2%@[ cailg}lﬁﬁggl t, 1ﬁglgnes]i’ um S%'Ldtﬂ,{b
optooralyrsehstitutetdcwith ame oartwar ghwyil).base salt  such as

triethyl anmmoniym salt, triethanol ammoniumsalt,
pyri Prﬁa&ﬁ]r@‘%ttlj% 19ialkplsnspnd ARvoane P dhree ofrecthylere

Lol . . pT Ot i e it

O0bls) L AR RADIACH by WGk SRR 505 ©

cgl‘bbﬁ%i, NREd, CONReONFeEsh, GO MRY, RRFOOIUIGC ONRTRY
y

be a drate, or a solvate such as ethanol at e.
NR5CONR?4, NR6C(=NR4)NR5, C(=NR4)NR5 wherein R4, R5 and R® are

independently hydrogen or alkyl, it is not limited which methylene
group should be replaced, so long as the methylene is not bind to NR2R3
and kept in chemically stable state. Said methylene group may be
replaced preferably with oxygen, sulfur, SO, SO, or carbonyl, more
preferably with oxygen. | .

In a preferable embodiment, the compounds of the formula (1)
may be that wherein L! and L? are both methylene, or L! is methylene
and L2 is the group of the formula: -O- (CH2)ax wherein n is an integer of
2 to 4.

In another preferable embodimént, the compounds of the formula
(1) may be that wherein A is pyridine; L! is methylene; L2 is the group of
the formula: -O- (CHz)n wherein n is an integer of 2 to 4, NR2R3 is amino,

alkylamino, dialkylamino, or the group of any one of the formulae (2) to

- (8) as represented above.

In another preferable embodiment, the compounds of the formula
(1) may be that wherein A is pyridine; L1 is methylene; L2 is a single

bond, NR2R3 is the group of the formula (3) as represented above.
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[ 0023] The -con'pound of the general formula (1) nmay be
prepared by the follow ng nethods. Starting conpounds

whi ch are not described bel ow may be prepared

according to the follow ng nethods or known nethods

20 or those simlar thereto. 4024] Preparation

Method 1 [Chem cal formula 4] 43 L-L'-A-L" NH2

(I-XVl) NH2 L-L'-A-HNN((I-XIV) R ~\ N R }-0Ow
XNXNHLI-AH (I-VI) (I-1) L ~LLA\ L2-L" L2-L'
[@BL9]A R2 (I_IX) (I1-XV) L2 (I VIIl) R3 NH2 H L2 L'

NH2 "N (I-XVII) N R~ ~\>0w N” >0w HNRR3 X N

N R As wsed erem,|"4- tp-8/mgmbigred atRrated\beterocycle”, to
which two substituents of substituted amino are combined together
with the mitrogen atom, includes 4- to 8-membered saturated
heterocycle with 1 to 4 hetgroatom(s) selected from 1 to 3 nitrogen(s), O
to 1 oxygen and O to 1 sulfur, and it may bind on any positions without
any limitation where it may be kept in chemically stable state. The
sulfur atom may be substituted with 1 or 2 oxygen atom(s). Suitable
examples are azetidine, pyrrolidine, piperidine, piperazine, morpholine,
thiomorpholine, thiomorpholin-1-oxide, thiomorpholine-1,1-dioxide,
1,4-perhydrodiazepine, perhydroazepine, imidazolidine, oxazolidine, etc.
[0020]

In formula (1), X is preferably oxygen or a single bond. In case
that X is NR?, R7 is preferably hydrogen or alkyl with 1 to 3 carbon
atom(s), more preferably, hydrogen or methyl.

In formula (1), R! is preferably substituted or unsubstituted
straight chain or branched chain alkyl with 1 to 6 carbon atom(s), more
preferably, substituted or unsubstituted straight chain alkyl with 1 to 4
carbon atom(s), and particularly incluses substituted or unsubstituted
methyl, ethyl, propyl, butyl, pentyl, 1-methylethyl, 1-methylpropyl, 2-
methylbutyl, etc.

In case that R! is substituted alkyl, the substituent of the alkyl
preferably includes halogen, hydroxy, straight chain or branched chain
alkoxy with 1 to 4 carbon atom(s), stfaight chain or branched chain -
alkylthio with 1 to 4 carbon atom(s), 3- to 6-membered cycloalkyl,
phenyl, 5- to 6-membered heteroaryl, wherein said cycloalkyl, phenyl
and heteroaryl are optionally substituted with halogen, hydroxy, alkyl
with 1 to 6 carbon atom(s) or alkoxy with 1 to 6 carbon atom(s). More |

preferably, the substituent includes fluorine, hydroxy, cyclopropyl or
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XNN LI"AR2 (I-11) L2-K R3 H L2-NR2 R3 [H (I
XXVI) NH2 HNO R-XNNLi-A2 (1) L2-NR R3 1In the
above Schene, L, L' and L" are |eaving groups which
may be the sanme or different each other; A Rl, R2,

R3, X, L1 and L2 are as defingg above. 5 In case that
the conpound or the internedi ate thereof of the
present invention has a functional group such as

am no, carboxy, hydroxy or oxo, a protection or

stefisht etlkbirinehvhedecha@y: REk@aPied] tof3 BaFESaatdm (4,
preferable protective group, a nethod for protection

vEmgh Beayr be subistitutadewpthr the wame prdbfferérteoné or more,
"Protective C{Pu s in O ni% 10 Sygbgesis 2nd

BERISTRBIY PREH NH YOt PEBiRabln@ne todbage, Swbgtituent(s). The
ngogg% ch - c | 0 -VII)

in the -8&1 sier)r%ga% Bge%ﬁ’eéﬁglgkggpglowggnﬁty y’l ;'.
riethydedy| ¢, michieylpaspy Wi -ehed1bieyl, beniesBxy @RI n

i ncl udes_al kali netal carbonate such as sodi um
cyslpseryEnsthyo2ad & tfluareetigtl e4, 4| Katriffeomdrutyl ndt al

carhgnat uch as cal cium carbonate, netal hydroxide
Rgagﬁﬁggﬁgggﬁ%ﬁihydroxide or potassi um hydroxi de,

met a'T}fé’Qﬂéﬁﬁléé&Bp%%rﬁﬁdﬁf‘@%ﬁ?%é%g irlqzren%t[g%{es intended to

al koxi de such as potassium e, efc.
inglardd 2]l tahtomelryegromehiic hsomyrber ysefkdif@ners and
I ncl udes aprotic solvent such as NN
oFtiAEaD ForHEhistheapab dapeading pnddeokirgteobaubstifeents.

hal ogﬁr&h%g words, in case that one or more asymmetric carbon
atom(s) may exist in the compound of the formula (1), diastereomers
and enantiomers may also exist, and the present invention includes the
diastereomers, the enantiomers, and mixtures and isolated forms

thereof.

{0021}

Additionally, the adenine compound of the formula (1) and a
tautomer thereof are chemically equivalént, and the adenine compound
of the present invention also includes the tautomer thereof. Particularly,
the tautomer is in the form of hydroxy of the formula (17:

[0022]

[Chemical formula 3]

L1_A R2
N\, /
L“—N

\R3

wherein R!, R2, R3, A, X, L! and L2 are as defined above.
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hydr ocar bon sol vent such as carbon tetrachl ori de,
chloroformor nethylene chloride, ether solvent such
as diethyl ether, tetrahydrofuran 10 or 1, 4-di oxane,
etc. For exanple, the reaction tenperature is selected
fromthe range of about OC togaround a boiling point
of the solvent. [0025] The conpound of fornmula (1)
may be obtained by treating the conmpound (I-11).

under an acidic condition. For exanple, the acid used
15 in the acid-treatnent includes an inorganic acid
such as_hydrochloric acid, hydrobrom c acid or

sul f ufk p&laamaﬁe%xcaélry m@mablmah isgbides acid addition salt

i bR Bon el foe Fermalgeiinias ot@@giti‘c%b%%hﬂ%%ﬁudes an
iflbXEdiie £fidWalebueh hafyardaNHRC Hfibhro ?oggﬁg{e

solvent i ncl udes ether vent sud

hyrdraiodider aitydteyfplicsphate; etd.¢ asel ﬁﬁﬁrg&h@d"l a@fd salt such as
N, N-di met hyl formani de or acetonitrile, or alcoholic

cdigrierexaatn agstais, Hansater peapianele, kerzoarhetrifluoroacetate,

t t | ected f
B TR S Fudife R B BB s BT VB0 ng
rRetidn &fultditate Ob¥BBtne B/ A eﬂaﬁ‘aofblﬂfsnegﬁffgﬂéye Y., and

8-position of the adenine ring into 0xo
thedzasreadd2ivrmegltiachades ad iorganic basd baltf $uleh astRplium

but 0026] Co d (I-VIII b
S&hlteﬁ)la‘? égg%&rﬂ %it’f%léw : Fser{f?#%glgmll(rpwéﬂ %{rgn?émueml salt, etc.,

%gﬁz- ﬁ%]“f?’f"?éls%h E\fkh]ﬁ‘fﬁéﬁlﬁ%ﬁoﬁmﬁ ﬁaﬂ% (e {Radol
dmmichiufh Balt, pyrMinium salt, diisopropyl ammonium salt, etc., and

additionally, amino acid -salt such as basic or acidic amino acid

-including arginine, aspartic acid and glutamic acid. The compound bf

the formula (1) may be a hydrate, or a solvate such as ethanolate.
[0023]

The compound of the general formula (1) may be prepared by the
following methods. Starﬁng compounds which are not described below
may be prepared according to the following methods or knbwn methods
or those similar thereto.

[0024]
Prepafation Method 1
[Chemical formula 4]



R3 (I-VIll) In the above Schene, L, L', A, R2, R3, L'
and L2 are as defined above. Conpound (I-1X) may be
reacted with conmpound (I1-X) in the 5 simlar nmanner
to the above to give conmpound (I-VII1). Alternatively,
compound (I-1X) nmay be reactegigwith conpound (I1-XI) in
the simlar manner to the above to give conpound
(I-XIX), followed by reacting with conpound (I1-XI1)
in the simlar manner to the above to give conpound
(I-vill). Conmpound e known in the art or
prepared from 10 known conpo in a manner known
to those skitled in the art. In the gparatt on step
fron1conpound LJ-I) to conpeund (1-11) \t+&@nmpound
(I-I) ﬁay be ah§ reactedgggfy_g npound -1 X) in the
si m\ o gi ve conmpoynd (1-1V),
f‘hﬁbme by reacting with 1% C@Hpemnd (1-X)N\in the
simlar nannerLto the above to gi ve compound\(I- 11).
In the preparatien step fr \ conpound (r-1) t
conpound (I-1
With cempound (13

aboveNt gi ve conp nd (I-VI), followed by reacting
WM™ c®mpound (1-XV) in Whe S|n1laan%ﬂner t o NHhe

- .above to give corrpound AV he prsp#i i on
step from conp (IRY Ncorrpound (-1l Bﬂ Stifd

(1-1) may be aM§p eacte “mfIhAconpound (12 XV iw, the
simlar' manner-to the above toBgLve conpound CWDVIF)
fol | ofwed by reacting vvlthSCorrpound(I-XXVI) in the

S|mrl)él';1%ﬂner to the above to give conpound (I-11).
[ 6025 emcal formula 6] NH2 R3-N H2 NHZ L-R 2 NH
2NN~ IR5(I)NN(I-XII)N~| N R XN RXJ. N N>

H—L2NR2R?
(I-XXV1)

H1

In the above Scheme, L, L’ and L" are leaving groups which may be the
| .same or different each other; A, R1, R2, R3, X, L! and L2 are as defined
above.

In case that the compouhd or the intermediate thereof of the
present invention has a functional group such as amino, carboxy,
hydroxy or oxo, a protection or deprotection technique may be applied,
if necessary. A preferable protective group, a method for protection and
deprotection are particularly described in "Protective Groupé in Organic
Synthesis 2nd Edition (John Wiley & Sons, Inc.; 1990)", etc.

Compound (I-I) may be reacted with compound (I-VIII) in the

presence of a base to give compound (I-II). For example, the base which
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N (I IV) \Li-AL2L (I V) L'-A 2HX(NI) L-A L
2. NRR 32 L'NR3 RNH2 L-LZ-NHR3 NN (~XI11)
RIicNN>Ow X (1 VlI) L'-A-H 10 In the above Schene,

L, L', A R, R2, R3, X, L' and L2 are as defined

above. Con'pound (1-VlI) can begharther reacted wth
conpound (I-XI11) to give conpound (I-V).

Al ternatively, conpound (1-V) nay be obtained by the
reacti on of conpound (I-1V) with conpound (I-XI).

nfaybeunsed th¥)eifeinched¢sati € méta caebprardsith sl 3odidm
gene 15 conpound (I-11 [0029] Conpound (I-1) may

Cﬁébﬁ’flé]éf‘apé@oé%%ip@ilﬂgf enate al&ﬂmlm enagth meeteddmrbonate such

a%gg%gmzoaé{bm%%%ﬁtﬁfh%@m\? |\F1{§h ﬁsﬁ lwb'_%ygiromde or
poltaguinh Ihkdrotde, dktaPfyddia&ddch Bs %‘dd&n&%ﬁih@?(éy)metal
(1-XXV) N2 NH2 NP

alkoxide such as potassium t-butoxide, etc. For example, the solvent

‘which may be used therein includes aprotic solvent such as N,N-

dimethylformamide, dimethylsulfoxide or acetonitrile, halogenated
hydrocarbon solvent such as carbon tetrachloride, chloroform or
methylerie chloride, ether solvent such as diethyl ether, tetrahydl"ofur'an
or 1,4-dioxane, etc. For example, the reaction temperature is selected
from the range of about 0°C to around a boiling point of the solvent.
[0025]

The compound of formula (1) may be obtained by tfeating the
compound (I-1I) under an acidic condition. For example, the acid used
in the acid-treatment includes an inorganic acid such as hydrochloric
acid, hydrobromic acid or sul.furic acid, or an organic acid such as -
trifluoroacetic acid, ete. For example, the solvent which may be used
therein includes water, or a mixture o.f water and an organic solvent.
The organic solvent includes ether solvent such as diethyl ether or

tetrahydrofuran, aprotic solvent such as N,N-dimethylformamide or

“acetonitrile, or alcoholic solvent such as methanol or ethanol, etc. The

reaction temperature is, for example, selected from the range of room
temperature to around a boiling point of the solvent. The conversion of
methoxy on 8-position of the adenine ring into oxo by acid treatment
may be carried out not in thé final step but in any steps.
[0026]

Compound (I-VIIl) may be prepared by the following methods.
[0027]

[Chemical formula 5]
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N NN "J1~YY N-Br R-X/~\~R.X~-NN> R"'"X Il NOw
N N (I-XXITI) (I-XXIV) (I-XXIl) NH2 N R\X N \>Ow
IQNH (I-1) In the above Schene, Rl and X are as
defi ned above. Conpound (I1-XVIIl) may be reacted with
ammoni a i n aqueous 5 sol utiogg organic solvent or a
m xture of water and organic solvent to give conpound
(I-XIX).. For exanple, the organic sol vent includes

al cohol i c solvent such as nethanol, ethanol, propano
Lor butanol, ether solvent such as 10 tetrahydrofuran,

1y4a di oxane—m—m—gjjg?;e,——&pﬁe{—i—e solwvent guch as
acetonirtrile, etc: r ('E&)arrpl e, the re&oi on(-xix)

tenperat&Pe is selected from the range & room
tenperature_to 200C. A reaction contfai ner such as

aut ocl ave maype used in the reactionL [0031] 15
Conmpound (I rXI may be brom nat ed tO\gLve compound
(1-XX). Hor exanphe, a brom nating Jagent which may be
~used therei R’ incl udes~rom ne, hydrjobrmc acid

per brom de &g N- br onosuceini m de, et|c., and for
exanple, a éction auxilia such as sodi um acet ate
may be added to the reaction. Fpr exanple, the

sol vent which may be used 48 thetEim i Rtl udes

hal ogenat ed hydrocarbon sol vent such 44 _car bon
tetrachl ori de, nethylene chloride or diE%Ioroethane,

et her sol vent such as diethyl ethergwvmgetic acid, or
carbon disulfide, etc. For exanple, the reaction

tenp r el ted frno ephange of about O 0
ar ound 8 S0 BREESE, ol RISREOTYanR L7 R s deired
above.

Compound (I-IX) may be reacted with compound (I-X) in the
similar manner to the above to give compound (I-VIII). Alternatively,

compound (I-IX) may be reacted with compound (I-X]) in the similar

- manner to the above to give compound (I-XIX), followed by reacting with

compound (I-XII) in the similar manner to the above to give compound
(I-VII). Compound (I-IX) may be known in the art or prepared from any

known compound in a manner known to those skilled in the art.

In the preparation step from compound (I-I) to compound (I-1I),
compound (I-I) may be also reacted with compound (I-IX) in the similar
manner to the above to give compound (I-1V), followed by reacting with
compound (I-X) in the similar manner to the above to give compound (I-

I0).

In the preparation step from compound (I-I) to compound (I-IV),
compound (I-I) may be also reacted with compound (I-XIV) in the similar
manner to the above to give compound (I-VI), followed by reacting with

compound (I-XV) in the similar manner to the above to give compound
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| Compound (1-XX) may be reacted w th sodi um net hoxi de

to give conpound (I-XXl). For exanple, the organic

sol vent which may be used therein includes ether

sol vent such as diethyl ether, tetrahydrofuran or 1, 4-

10 di oxane, aprotic solvent sygh as

N, N- di et hyl f or mam de, or al coholic solvent such as

net hanol , etc. For exanple, the reaction tenperature

is selected fromthe range of roomtenperature to

(el¥und a boiling point of the solvent. Conpound

(1-XX) may be also treated in an aqueous al kaline 15

sol utlndiecpransration stephixnot comppwed dbijpaucdmpownd JI-11),

The aaugqri alkagigﬁ sol ution ich may be used . o

FREPATRA kRS alsQqtR0GS WhhuesBwRosm b (kXVi) ethe similar
[ X r . i

e e b B (OB I T30 E T et with

coehpoted (f-600VI)ia thengenitdr fnaméePeraaboteite ground

a 20 boiling point of the solvent. [0032] Conpound

cormpoynddhyl)be reacted with conpound (1-XXV) to give

[ﬁggggund (1-XXI'1). The reaction is carried out in the

preésence or absence of a base in 25 case that X is

[@anﬂﬁgjﬁhﬂnﬁﬁiéF hydrogen or al kyl. For exanple, the

base which may be used therein includes al kali netal

carfenat e such g4@s sodi umwear bonat e OD?potassiunym

carbphate, alkaline earthy’nptal, carbéiate suchyagh

el 4m car bonat e, netthﬁy ¥ oxi de such as sodi TN

hydroxt'de. or potassi um hydmoxide, wor an organi ¢ base*

such as 30 triethylam ne, diisoprapyl ethyl ani ne or R?

4-dj et hyl am nopyri di-ne, etc. 49 For exanple, the
sol xént mhic/;ggy/ﬁébused therein includes ether
rsphykgromsuch tetrahydrofuran, 1,4-dioxane or
di g[‘_\){)rfe,—;\al coholic solvent such as propanol or
but anol, or aprotic solvent such as N, N.

d18%,

di meththeodvBvE deneffe, 1NG 7 RARLI R BBY XD§ 16 {
in the absence of %ﬁghﬂvghig’ ofﬁékgﬁbﬁgiﬁfﬁg reac?%gh

- defimpel alvovee Compehent @dVijrem bbdirthangeadfedabittt cd@Bound

(f—?(ll%)ogoc'give compound (I-V). Alternatively, compound (I-V) rhay be
obtained by the reaction of compound (I-IV) with compbund (I-X1).
Compound (I-V) may be reacted with compound (I-XII) to gene
compound (I-II). '
[0029]

Compound (I-I) may be prepared according to the following
methods.
[0030]
[Chemical formula 7]
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The reaction is carried out in the presence of a base
in case that X is oxygen or sulfur. For exanple, the
base which nay be used therein includes al kali netal
such as sodium or potassium or alkali netal 10
hydri de such as sodi um hydridg; For exanple, the
sol vent which may be used thereln i ncl udes et her
sol vent such as tetrahydrofuran, 1,4- dioxane or
d| l'yme, or aprotic solvent such as

glnethylfogﬁnn1de or dLQL@thyI squOX|@e or the
ue |6‘—Wﬁy,ﬁ @arrred‘oqLLuh>t%e—absence“kd§@m
soIv t. For ex | e, the reaction tenpeﬁatwr

A ed froq1% 15 range, Qf bout 50C to Z00 C The
reactlon may be carried. ouf by oxi di zi ng ®He
corresponding  internediate for preparation wherein X
is sulfur Wwth oxoneTM or m chl or oper befizvijc acid
(mCPBA) i nt®ase that X is SO2. Alternatiwxa%g, in the
preparation step fromconmpound (I-XIX) to 0 compound
(I-XXt1), conpoynd (I-XXIII)”Hay be synthesi®ed in the
simlar I’THﬂﬂEJ' 0 t—l"re—abo&e)\tn @?fV%&H‘DQUHﬁ%[L-OXXl V),

fol | oned by ob ni ng conpolin o 1-XXIT) . Eo'lrps
(1-XXI'l1') ma eat ed mnth a cidin an or?gg
)

sol vent suc% as net hanol to'glve conpound CVN
For exanple, the acid which nay be used ther :
includes an inorganic acid such as hydrochljoric acid,
hydrobrom c acid or sulfuric acid, or an organic acid
such as trifluoroacetic acid. For exanple, tite

sol vent which may be used therein includes W emw or a
m xture of water and an organic sol vent. *THe *or ganic
~sol vent includes ether solvent such 30 as di*8t hyl

et heindhet #oahPdhefme, R, ana@rdtire soliafnéd abokeas N, N
50 di et hyl f or mam de or acetonitriIeJ or al coholic
sol vent such as nethanol or “et hanol . For exanple, the

r eade}HnBBﬁﬁﬂe{IakVﬁ?) é ?8% d &zft%%l}ﬁ Lahge 88{1eous

roomtenperature to aro oi I'i ng poin

sehl tien} orgar[u&C)s'iﬁ‘]feﬁbﬁpauﬁdxt(Lire'df waerben® ro‘?géﬁﬁ,dsolvent to
according to the followwng nethods in casethat X is
e eompeatd (-KiX)-s as defined above.

ic
25
ein

For example, the organic solvent includes alcoholic solvent such
as methanol, ethanol, propanol or butanol, ether solvent such as
tetrahydrofuran, 1,4-dioxane or diglyme, aprotic solvent such as
acetonitrile, etc. For example, the reaction temperature is selected from
the range of room temperature to 200°C. A reaction container such as
autoclave may be used in the reaction.

[0031] _

Compound (I-XIX) may be brominated to give compound (I-XX).
For example, a brominating agent which may be used therein includes
brofnine, hydrobromic acid perbromide or N-bromosuccinimide, etc.,
and for example, a reaction auxiliary such as sodium acetate rriay be

added to the reaction. For example, the solvent which may be used
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[0034] [Chemical forrmula 8 NH2 NH2 NH2 NH, N> MeSH N
N>y ~O., NI N C NNSNNSNNNCNNGCaa
(1-XEX) (I-XXVIT) (I-XXVIT1) (1-XXIX) NH2 NH2 NHZ N~
Ni NN.NR-NHR7 HO ~N ~ HO ~ N~-B, HO\ Il N~-Me

111

I\ I
(1-XXXI11)  Ni* Oo 0101 Ogfl-XXX) (I-XXXI) (I-X
) NHZ NH2 N NN~Ov NZ 1IN N' -O R NNR"' N
NO~Opb (X=NR7CO) 10 (I-XXXIV) (I-1) In the above
Scheme, Rl and R7 is as defined above. Conpound

thereihXhdsdeehelogetel HpIRAREbBhoIéht S8CRIASENAS
gfr axglgse to gl(sgebmnpo{% (1-XXVi IO) Swt%bl e basen

teHechdeEde f met Xkﬂﬂﬂ ehlorideat |d1¢mtoabsthameh edbesadiwemt such
t.al es 15_such as

a%o‘gﬁ @ﬁﬁ?@% rdélce @nar ggf%@/@[ ’rﬁjer e PeepErEplpythe -

i L

anbyiliveg pomitccfdt}w $§dlventli um cyani de or potassium
cyani de to give conpound (I-XXIX). 51 Conpound
(1 - X&omPaEyLchd- Rk Ay Pedeacted anﬂmspdmraqm@cohsmde to give

compound (I- XXI)

For example, the organic solvent which may be used therein
includes ether solvent such as diethyl ether, tetrahydrofuran or 1,4-
dioxane, aprotic solvent such as N,N-dimethylformamide, or alcoholic
solvent such as methanol, etc. For example, the reaction temperature is
seleéted from the. range of room temperature to around a boiling point
of the solvent.

Compound (I-XX) may be also treated in an aqueous alkaline
solution containing methahol to give compound (I-XXI).

The aqueous alkaline solution which may be used therein
includes an aqueous solution of alkali metal hydroxide such as sodium
hydroxide or potassium hydroxide. For example, the reaction |
temperature is selected from the range of room tempefature to around a
boiling point of the solvent.

[0032]

Compound (I-XXI) may be reacted with compound (I-XXV) to give
compound (I-XXII).

The reaction is carried out in the presence or absence of a base in
case that X is NR7 wherein R” is hydrogen or alkyl. For example, the
base which may be used therein includes alkali metal carbonate such
as sodium carbonate or potassium carbonate, alkaline earth metal
carbonate such as calcium carbonate, metal hydroxide such as sodium
hydroxide or potassium hydroxide, or an organic base such as

triethylamine, diisopropylethylamine or 4-dimethylaminopyridine, etc.
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solution to give Conpound (I-XXX). Compound (I-XXX)
may be brom nated at 8-posion of the adenine in a
simlar manner to the above to give conpound (I-XXXl),
which is 5 methoxylated to afford conpound (I-XXXI1).
Compound (1-XXXI'l) may be conygyted to an am de
conpound (I- XXXI'V), which has been substituted wth
various substituents. For exanple, conpound (I-XXXI1l)
can be condensed with am ne (compound (I-XXXII1)) in
Rdtee &)t edo] fe S ORFL R irtthPHE RLsed th fricludes ether
di cy}(ﬁ:hlugﬁexyl carbodi i m de (cha can a??hﬂ—g #P
sobyerispari iand caratguiroforamuidd {diorpneng dighPRtkValcoholic

b t ed th
St%ﬁ)?‘?rl‘tu%‘rl é@t%”toé’\gf’r? b‘gFatglragf@%s%wV\g\Pém S@lcr@ht aslch as N,N-

dggir%;ﬁgﬂ*g ltH%nghe genera 8#(%%:1%&%’ %OO(];FH% e[géS Fé% the absence of

epey. ®briggan pie, ithkl reactio HeéRpdsatifiens G8RUNom
Slmll-l) asbzi stgrtl ng conpound. ?’gh% steartl ng con‘pgrlflndhe

r(irlgfqu ghou %QT%@G?QQ?GAD 2002/ 085905 and WO

2004/,Q29054 .in detail.. .Starti conpounds _whi ch are
not deSct &P bSeF%Wﬁ%f“&elrbirtﬁ%H%%ﬁ%f‘caf gibaperia ease that

0 r.those sim -
)fiﬁéelpfeé%ﬁg&g o'[irgsté%fé%sﬂpar 4 (1)% R%?EQ%Q%VI’? ebe usedatli'lerem

ipChetdscalkaiomerhhsQth 33 sddtk) o OEM& Nz allkalﬂ rhekal
2(I-VIII)N> RXNNR1. XN L1 A(II-I
h(y]qn § puch-agwspdiunypydgige. for example, the solvent which may

be used therein includes ether solvent such as tetrahydrofuran, 1,4-

dioxane or diglyme, or aprotic solvent such as N,N-dimethylformamide
or_dimethylsulfoxide, or the reaction may be carried out in the absence
of solvent. For example, the reaction temperature is selected from the
range of about 50°C to 200°C. _

- The reaction may be carried out by oxidizing the corresponding
intermediate for preparation wherein X is sulfur with oxone™ or m-
chloroperbenzoic acid (mCPBA) in case that X is SO.

Alternatively, in the preparation step from compound (I-XIX) to
compound (I-XXII), compound (I-XXIII) may be synthesized in the
similar manner to the above to give compound (I-XX1V), followed by
obtaining compound (I-XXII).

Compound (I-XXII) may be treated with an acid in an organic

- solvent such as methanol to give compound (I-1).

For example, the acid which may be used therein includes an
inorganic acid such as hydrochloric acid, hydrobromic acid or sulfuric
acid, or an organic acid such as trifluoroacetic acid. For example, the

solvent which may be used therein includes water, or a mixture of water

and an organic solvent. The organic solvent includes ether solvent such

as diethyl ether or tetrahydrofuran, aprotic solvent such as N ,N-



" RL, N}J-Br RL >-O X N, X NLI-ALI~A,%(11-111)
L2NR2R3LZNRZR3(I-II) NH2 H NN Rl, I >=0 X NN
L1 -AR2 (~) L2-N R3 In the above Schene, L, A Ri,
R2, R3, X, L' and L2 are as defined above. 5 Conmpound
(I'1-1) may be reacted with coggound (I-VIII) in the
presence of a base to give conmpound (II1-11). For
exanpl e, the base which nay be used therein includes
al kali netal carbonate such as sodium carbonate or

dintaabyifofmeal Rienét BcedrkalleN@reatbhRonBsdlvetar 5@
such as cal cium carbonate, netal hydroxide suc

methamelgrieihergd. Sor mapmlas she mehytionxtledq;enmtlﬁé is selected

%%J%de such gs sodi um hydride, or netal _al koxi de _
s TR Q5 TN LSRR P tHES treTorknchp I koilingdajnt wéithe
MG, may be used therein includes aprotic solvent
such as N, N di net hyl formam de, di net hyl sul f oxi de or
5 [@068Bbnitrile, hal ogenated hydrocarbon sol vent such as
carbon tetrachl oride, chloroformor 15 nethyl ene
_chl oiGuEpoBnise -1 shawe e Isnmag anoexrdmg &t hiee following

ra drofur exarrpl e, the
hEHIRI I Bt Bt &ris W EL BEeEain Roie Soricasrébore.
[gchq OC to around a boiling point of the. solvent.
Conpound (1) nay be obtained in a simlar manner to
[Ghepacat fomvket 8bd 1 from conpound (I1-11). 53
Alternatively, in the preparation step from conpound

(I'lw)) to conmpoundml!-11), con‘po)»;;d'(ll-ll) man+, be

ohtained \Mgﬁsynt of N NS
QQI héﬁyh\? 0 - NC/l\\Nl N>

\II

e e 3

(I-XIX) (-XXVII (-XXVIN) (1-XXIX)

NH, N
N N R}-NHR?
Ho\r/k\Nl A HO%/I S—gr o \>—0Me (1-XXXIH)
|
O O O

(I-XXX) (I-XXX1) (I-XXX1i)

NH,
R N)IN»—OMe R? Jj:\>—onne
A o (e “%
o] o)
Q . C (X=NR7CO)

10 (I-XXXIV) : (-

In the above Scheme, R! and R7 is as defined above.

Compound (I-XIX) is reacted with methanethiol in the presence of

a base to give Compound (I-XXVII). Suitable base includes, for example,

alkali metals such as sodium and potassium, or alkali metal hydrides

15 such as sodium hydride.

Compound (I-XXVIII) may be prepared by oxidating compound (I-

XXVII) with oxone or m-chloroperhydrobenzoate (mCPBA).
Compound (I- XXVIII) may be treated with sodium cyanlde or

potassium cyanide to give compound (I-XXIX).
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conpound (I1-1V), conpound (I1-V) or conpound (II-VI),
inasimlar manner to Preparation Method 1. 5 [0038]
[Chemical forrmula 10] NH2 N NH2 L-Lt-A-L" (I-XVI) NI
> t NI N>NRXNN1I RXNHL"AL" (I1-V) (Il 1)

L Lt-A (I XN) "L2_L' ZH L-LshA- H (1-1X) NH2 NH2 11
I NNLNXNN RXNN\>-~R ~~\> Lt-AHL Lt-A
VL (11-1V) L2 L' 2-L' (I _V1) HNRR3 (I1-X) N2 N
| RX-NNLt-AL2-NRRR 3~ (I1-11) In the above

Scher@emboulnd (ILXX14), nidl b&hydRiy26d htlﬁﬁﬂ(d}ﬁqeaééu%us
defi ned above.
solutlon to give Compound (I-XXX). _ N
N Compound (I-XXX) may be brominated at 8-posion of the adenine
in a similar manner to the above to give compound (I-XXXI), which is
methoxylated to afford comp'ound (IQXXXII).
Compound (I-XXXII) m'ay be converted to an amide compound (I-

XXXIV), which has been substituted with various subst1tuents For

example, compound (I XXXII) can be condensed with amine (compound

_(I-XXXIII)) in the presence of a condensing agent such as

dlcyclohexylcarbodumlde (DCC) can afford the corresponding amido
compound (compound I- XXXIV) _ |

Compound (I-XXXIV) may be treated'with trifluoroacetate in an
organic solvent Such as methanol to.geve Compound (I-I).'-
[0035] |

The compound of the general formula (1) may be also prepared by
the following methods using compound (II-]) as a starting compound. |
The starting compound (II-]) is disclosed in WO 2002/085905 and WO
2004 /029054 in detail. Starting compounds which are not described
below may be prepared according to the following 'met'hods or known
methods or those similar thereto.

[0036]

- Preparation Method 2

[0037]
[Chemical formula 9]
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10 Conpound (I1-11) rmay be brom nated to give conpound

(Ir-111). For exanple, a brom nating agent which may
be used therein includes brom ne, hydrobromc acid
per brom de or N-bronosuccinimde, etc., and for

exanpl e, a reaction auxiliaryssjch as sodium acetate
may be added to the. reaction.” For exanple, the

sol vent which nay be used. 15 therein includes

hal ogenat ed hydrocar bon sol vent such as carbon
tetraghl oride, nethyl ene chloride or dichloroethane,

et her/ sokveﬁt\@tfc\rﬂzr"g%Radi et hyll_ether, acetic acid, or
car on|d,|§ulfi de, “et'VlDFor a | the reaction -

R’ Nf e Ts—setected Rvpms, ther ange—of—about=0C to .
around 54 a boiling point of thesojvent. Conpound :
(11-1q) may be reacted with emal alkoX¥R®E such as
sodi um et hoxi de to give conpound (I-11). For exanpl e,

t he flvent which may be used innuhe reaction with 5
met gb~alkoxi de incl udes ether. solyery such as diethyl
gther, | teteahydrofuraner 1 4-Nii okane,oapLotic

sl'venit Juch as N, N- di net h')ﬂ\f((# ie, or al coholic
sol vent dd?ﬁes/pogd,i ng to netal al koxide used therein
such gsllpret h&HoF,Retc. For exanpl e(,_ushelrz&m@wi on

t enpe

: terrpe,\g'_gture is selected fromthe range of room
r
n

tdyre to around a 10 boiling point of the

sol Nént~NAl ternatively, conpound (I-11) may be

RAbLAL N sPng compound compound (11-1), conmpound

(K -1IN), “cagpoupd . (11-1V), conpound (11-V) and
CO”DOtL@d'L(-I xLzV,l,'%%j via brom nation at 8-position and

‘the steps inthe simlar manner to the above

sinthesis from conpound (11-1) '"to 15 conpound S
(11- [h)the {8H9$chdine, ddeniRe, RONROURIS] drd £2 BBdiAl 8Sfined
r_starting conpounds thereof with any functional

g fips in the present invention may be optionally

subj ected to honol ogati on reaction, substituent
introduction 20 reaction or functional group

g : agﬁ%ﬁgﬁhh@?{_ll—ﬁﬂiﬂa&d_ﬁb r@i@te# fﬂrfiﬁf‘c@ﬁﬁfo‘?ﬁ{ ' ﬁtﬁnz)t #Pthe
pﬁ@%@apf g%:a;:@It &@Vé@%ﬂnpg‘géd gl-ﬂxg%/‘azteign%ﬂesghgaﬁa@e which
nJl\Q}; _%%dusleé) {hgrein includes alkali metal carbonate such as sodium
carbonate or potassium carbonate, alkaline earth metal carbonate such
as calcium carbonate, metal hydroxide_ such as sodium hydroxide or
potassiurn hydroxide, metal hydride such as sodium hydride, or metal
alkoxide such as potassiﬁm t-butoxide. For .example, the solvent which
may be used therein includes aprotic solvent such as N,N- |
dimethylfor_mamide, diméthylsulfoxide or acetonitrile, halogenated
hydrocarbon solvent such as carbon tetrachloride,'chloroform or

methylene chloride, ether solvent such as diethyl ether, tetrahydrofuran

or 1,4-dioxane. For example, the reaction temperature is selected from

the range of about 0°C to around a boiling point of the solvent.

'Compound (1) may be obtained in a similar manner to

Preparation Method 1 from compound (II-1I).
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according to a conventional nmethod known to those
skilled in the art. For these reactions, a nethod
descri bed in "Ji kken- Kagaku- Koza (edited 25 by the
Chemi cal Soci ety of Japan, Maruzen)", or

" Conprehensive O ganic Transf@rmation, Author: R C
Larock, (VCH Publishers, Inc, -1989)", etc. may be
used. The honol ogati on reaction includes, for

exanpl e, a nmethod wherein ester is converted into

hydr axlyemidtyelyisimehe prepaestion sAg8 Horm Wdmpsulid fi-8Mo

al um num hydri de, followed by 30 i‘ntroducing a | eaving

- gameppung (hil) oerrepovysh 1-18tmay treeobtaintonal sysfihesis of

2P RGN, SRy nanfiok! Pe sor B ngi HoVhe a2 similar
ﬁﬁﬁﬁﬂﬁ¢9%Mk%%£¥ﬁoﬁqhggﬁddq}c., a reaction using. |

al kyl ati ng nt such as hal ogenat ed al kyl ,
[08BBONn- car bon bond formation reaction such as

hydrol ysis reaction, Friedel-Crafts reaction 5 or
Ghern

i¥at éaraph 10bxi dation or reduction reaction, etc.
VWhen the conpound of the present inventionyQr an -
interpgdiate thereof contains a functio roup such
as agyﬂfw car boxy, " FydrbxyB oxo in ihekpresent
i pyent ilory, a protection or deprotection %t e"éhn_ilqu"e may
10 bpt¥i dhal |y be applied. A preferable prouesttve
group,®-a nethed for protection and deprptection are

- spee ficall déégtjbed i n "Proteetve G oups in
gg@/ﬂiHJ‘ Synt hests 2nd-kdi tion (ikelin Wl ey 8v Sons, '
Tnc.? " 1990)", et 15 The conpound of the fornula (1)

or an jnternediate for nprepari the sane of the
presen 2iNnvention may n gyrified by a nmet hod known
tompﬂbsﬁ_Skfffed—#mlyh%Jaﬁt. For exanple, it may be
pur%fi%d”by colugn chronﬁpeg{aphy (e.g., .silica ge
col ummehroratogriaphy, or 1 oni>-exchange col um
chromat ogr aphy), or recfy&t4llization, etc. The

sol vent 20 which may be| US¥&R®in the recrystallization
includes; for exanple, ' allddholic solvents such as
met hanol, ethanol or 2-Ny9sopanol, ether solvents such
as diethyl ether, estai;gglvents such as et hyl
acetate, aromatic Hyd? fr bon sol vents such as
benzene or tol uene, ketone'+sol vents such as acetone,
hydrocarbon sol vents such as hexame, aprotic 25 '
sol vents such as N,N-dinefhylfornanide or

acet dnithe dleoverBtbemeprL,d, L", A, R!, R2, R3, X, L! and L2 are as

defined above.
Compound (II-1I) may be brominated to give compbund (II_—.III).' For
example, a brominating agent which may be used therein includes

bromine, hydrobromic acid perbromide or N-bromosuccinimide, etc.,

and for example, a reaction auxiliary such as sodium acetate may be

added to the reaction. For example, the solveht which may be used .

therein includes halogen'ated hydrocarbon solvent such as carbon

‘tetrachloride, methylene chloride or dichloroethahe, ether solvent such

as diethyl ether, acetic acid, or carbon disulfide, etc. For example, the

reaction temperature is selected from the range of about 0°C to around



10

15

20

25

30

m xture thereof, etc. Other purification nmethods -

i nclude a nethod described in Ji kken-Kagaku-Koza
(edited by the Chem cal Society of Japan,
Maruzen),.vol. 1, etc. [0040] 30 The conpound of the
formula (1) with one or nore ggymmetric 56 center(s)

of the present invention may be prepared by using a
starting nmaterial with asymmetric centers or

i ntroduci ng asymmetric centers in any half way steps
aaboibirg peint faheogwiesht.onal net hod. For exanpl e,

enanti omers may be obtained by using optically active

st ar (GagPumgh éHUeI] may be aeagtatywith nopal edltoxide such as
resol ution in,an appropriate step of the preparation
Sﬁgﬂlﬁ%meggpxg?aﬂopgg‘% ?‘ﬁBP8HﬂCﬁ'§rﬁ¥eso| uti on nay be

carri [ er.ei .
Compocnd of "pR% e SATLSt FHTE gt ASed i tfedebfion with
rhéted edkoxislerieath éds wthér solvept istRlH is Adthye caed

(e.qg., rmnocarboz%_l i.c acid such as mandel ic aci d,
tw@gwfly@wm anilsfe-dipxane aprotic solvgnt divsdr beX;N-c

i do.spuch as tartari.c aci.d, o-diisopropyli.dene
FiffHEradi'B) Sharelils sl roman dB v meiehs
atleopiaeesdd dieinasich 95 rﬁéﬂ'@?&mtﬂ@rﬁ# E)?ﬂn%l@,cﬂﬂje) réftion

forma salt thereof in an inactive solvent (e.g., .
teingeirature sodeleoted froah the ramigeasfaloone té@peiratiire to around a
2-propanol, . ether solvent such as diethyl ether, : '

bodling point ehthe seWesd- et hyl acetate, 15 hydrocarbon'

[ ) i td | vent h '
ncet alertfeR? dmBEBA FIPRER,bF PBURER S e Spoun
coagsdwrd ON-IEYoRe cRrRd (1641)! k8fhBUn®YIIL Péé&goﬁ.@r (Lv)

conpound of the fornula (1) or an internediat

anpglveom pamnal (18\J), vie Hromoiriativah agrSeppsiimahaas tar B@pg in the
i n i cal ctive ine (e.qg., organj i ne

sYhiar 3agBE; 88 bk e St S amalind wis

c@hﬁ%\' oRd dijg,. ci nchoni ne, strychnine) to forma salt
thereof.q]FgOM] A tenperature for formng the salt is

(6@Bekted fromthe range of 25 roomtenperature to a

boiling point of the solvent. In order to inprove an
opt i d&I° FAFHNE ComposIiss iintgyreedigtesios startng compounds

R T T —

optionally subjected to homologation reaction, substituent introduction
reaction or fﬁnctional .group transformation reaction, etc. in an
appropriate step, or more specifically, in any halfway step of each
preparation method described in the above Preparation_ Method 1 or 2
according to a conventidnal method known to those skilled in the art.
For these reactions, a method described in "Jikken-Kagaku-Koza (edited
by the Chemical Society of Japan, Maruzen)", or "Comprehensive
Organic Transformation, Author::R.. C. Larock, (VCH Publishers, Inc,
1989)", etc. may be used. The homologation reaction includes, for
example, a method wherein ester is converted into hydroxymethy! using
a reducing agent such as lithium alumihum_hydride, followed by

introducing a leaving group to introduce cyano, etc. The functional
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filtration to inprove its yield as necessary. The
usage of an optically active acid or amne is
properly in the range of about 0.5 to about 2.0 30
equi val ents, preferably around 1 equivalent, to the
substrate. The 57 crystal naysbe al so, as necessary,
recrystallized in an inactive solvent (e.g.,

al cohol i ¢ sol vent such as nethanol, ethanol,
2-propanol, ether solvent such as diethyl ether,
gestiprerankiteniations Feastioh ik aded, dbe exniysieoaayRAbn or
sol vent such as toluene, aprotic solvent such as 5
subfenyhation |reactinn asimigaciddhalide epilfonyl lyalide agtc., a reaction

I il R S B

f@¢hdBh RA%EidsAcHYWVRPY PRI tiidhMec] i
free 1form I[OOZZf %beﬁggtdr?yﬁig corrp%Lnﬁ , 1%cgéﬁgcké‘ft§react1on
op WEittigcesidtioal, | oxidatiept @brelsetidn réfctiber eqf. of the

present invention activates toll-like receptor (TLR)
specifically TLR7, and is useful as an.inmmune-response

nodi £i.er d a_therapeutic _or preventive agent. for - .

i se30fEn 30 Sorab RS peb i R LB R meglae
tRérdoMBéRRal188 BAUSR tidhl grofp! i UReHi 56 86D AN

aII[ ergic gi seases), var iggasﬁi nfecti ous d(?’seases » hydroxy or
owhendihe presemtiingehfionespprstectisndasdeprbttotib technique may
activated or %ancer. For exanpl e, the adenine
08&9&@3%% aPPligha ArRERiGT Rlolsl PiptactEp aONE, anethodfenf

e

drellpeWmorganid Syh8hesid2d EdRashi Uater Wikl &40 Sinc. ;

including Intermttent or .persistent asthia of every
1990¢T,iettg. (e. g., bronchial asthma, allergic asthm,
intrinsic asthma, extrinsic asthma, exercise-induced.  _
asthma, asthma induced by drug (e.g., NSAID such as
aspi NGRS : -
air mm?%h%gP lo res poa ?Fé\:/ gt%]rérég}%li Is)e%rgggqgg%@é%&%?e £§P Brepanng
tht samé af the Present imventiabshay bl parifed Bnarmieth se &3 wn
bronchitis (e.g., infectious bronchitis,

(QOPD); . . bror .

te 6RPpo skilled iy thacHitt Fey examplry tamay be pueiiest bigiodumn
' ] IS: sar.coidosis: farner's |ung, and.

FEPR el I LR T ks CERE R o4 &5 son-
eROBAAPAIcO G @H_ﬁoﬁia@é@ﬁipﬁqy)? Br Fecrystal¥a@@e)iekic. The solvent

fibrosing alveolitis, Tdiopathic interstitia
wirnebhmoayths used in the recrystallization includes, for example,
alcoholic solvents such as methanol, ethanol or 2-propanol, ether
solvents such as diethyl ether, ester so_lvénts such as ethyl acetate,
aromatic hydrocarbon solvents such as benzene or toluene, ketone

solvents such as acetone, hydrocarbon solvents such as hexane, aprotic

solvents such as N,N-dimethylformamide or acetonitrile, water, or a

- mixture thereof, etc. Other purification methods include a method

d_escribed in Jikken-Kagaku-Koza (edited by the Chemical Society of
Japan,-Maruzen-),- vol. 1, etc.
[0040]

The compound of the formula (1) with one or more asymmetric
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“cut aneous | ynphoma, nonnel an
- styepitait §.¢ aldasilansolventiguichdas edettizsRAsetH a1 1WH Dropanol,

30 and conplicating anti-neoplastic therapy chronic

i nfectious di seases 58 including tuberculosis '
bacterial, aspergillus or other fungal infectious

di seases, etc.); conplication by lung transplantation;
vascul ar and thronbotic pul mgary di sease and

pul menary hypertension; antitussive activity -

i ncludi ng treatnment of chronic cough associated with 5

i nflammati on or secretion of airway and iatrogenic
ax0tigh(s) a€ the pResectiriRinGid indh} ibe praplvdi {191@)5' Starting
medi cament osa or vasonotor rhihitis; ™ perernial “or
messuabvidl heyminsetrid oeniessi orcintdodgcinty asimsndteicvestdters in

E%E€¥ﬁﬁ{eve%%; nasal(ﬁpégposis; acute -virus infection

| WY ORRD RCeaTUNE icsa £omvandionad pnethast yFor example,

i >t j S yReytiumyi.ru 10. i nfl uenza,
SLSCLRIUE o7 05 MR LB T hgenze,
riiasedsBsor taalyitd 0ot RIRIdATeSo iSRS aéﬁégg}d%%ﬁéte step of the
contact, dermatitis and other eczematous dernmatitis,
riseagatigpad cthgpeFernsamplet vhe eaticabnesolution may be carried

ytodermatitis and photodermatitis; 15 seborrheic
A EE S iR ol rheTiodl BT EbT o commaien il hegormula
by ; N S € icu :
S e 0T P W Bhn BRERRI W 000
(ergyt heoredesbexylierehd gush Q¢ fipdih @6li € acide N AW ¥ Aanine or
bul |l osa, urticaria, angi oedema, vasculitides, foxic
lariie rsadsdicenparebt gckbsnabprs arericacge o diisomatpylidene

n_20 bol dness, et syndrdne, )
RISERE B Br PSR Gires P Gia S0 Sohk premehorsulfonic
ddifl &3t b8 o A MmN 8 86 hi OHSi 8L fdkllnt b SaiPAMBH A L Sinactive

ma ski n-cancéer or oOf her
fixed ryptiopn. 04 25 (3) E di seases, .
dtheT SaNataisthas et AP tnestey bt RIGRAg thy] acetate, *
' r I ic_conjupnctivitis, iritis;
IR0 Bon Jofvok e Bk eBlalfe COMLRRRI ¥bhleBi st B8
atieseni eila ssind isairgdtiwet theagbdi nrune,  denaturation or
i nflammati on; ophthal mtis including synpathetic

opht hal m a; sarcoidosis; viral, fungal or bacteria

| nf eoltﬂeogl%tiglaf ?(ﬁasso?lslti_onsr%gfg_be also carried out by reacting the

compound of the formula (1) or an intermediate thereof having an acidic
functional group such as carboxy with an optically active amine (e.g.,
organic amine such as a-phenethylamine, kinin, quinidine, -
cinchonidine, cinchonine, strychnine) to form a salt théreof.

(0041] | |

A temperature for forming the salt is selected fro.m_the range of
room temperature to a boiling point of the solvent. In order to improve
an optical purity, it is desirable to raise the temperature up to aroﬁnd a
boiling point of the solvent. The precipitated salt may be cooled in |
filtration to improve its yield as necessary. The usage of an optically

active acid or amine is properly in the range of about 0.5 to about 2.0

equivalents, preferably around 1 equivalent, to the substrate. The
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(4) Genitourinary diseases, including nephritis
including interstitial and gl onerul onephritis;
nephrotic syndrone; cystitis including acute or

chronic (interstitial) cystitis and Hunner's ul cer;
acute or chronic wurethritis, ggprostatitis,

epididymtis, oophoritis and salpingitis; 5

vul vovagi nitis; Peyronie's disease; erectile
dysfunction (male and fermale). (5) Allograft
argsedimenshe i), U AgcRRely! ?étf_rfyﬁsameg&qﬂtaﬁq &8 tive solvent
chronic_ rejection after transplantation of kidney,

(Begar elcaholisrsolvemy sushrasmethlano!, etharorln@apraiandl, ether
chronic graft-versus-host disegse. 10 (6) Autoi nmrune
LA Suh B e R R itiio hrten muurat SRaheAt RPRY] anctate,

Hd r ' h : i.ve golitis,
B s S R tHe e ot S Bt
atzsbnitolle’ snd lyiktitd ther€o§ve Give dird 8pdiRaldHiRRNsAt in
di sease, di abetes, idiopathic thronbocytopenic 15

hyghapHLY -cbke pppisrllycresalied salé may dre Ao, sysmiecrssaryr

- her t 0. ne di seases and .allergic diseases such
S R BBt S8 X RS hE g £ B E e orm.
[goquhoSpholipid_antibody syndrone. (7) Cancer '

di seases, including prostate cancer, breast cancer,

| ung TIR0adanier contprrusd canaeshannacéaficEBy eREeptable salt
ancreas cancer, l|iver cancer, colon cancer, stomach

Refrof g Rressmtenventionrastivates tadrlikeamdceprairi(GhRht

| ., |l eukem d .
TSR PLRI; SR il < e M HBhg Rt anso mosiher and a
thler apeu titied eictrefi tivik BN Hor i sd SsddS&hdth 3fsgcﬁissg§$%sr associated

treatment of these cancer 25 di seases an

) Vr)irtb\@mr@malétry of satment re$pomsatt.gsiamytoiniiBtune diseases and

rence_and_paraneopl astic ndronme, [0044] . (8)
U Bl F5as s SHDLS iTHertionR ¢ieasas Wheten spdmmune
rd5pBASES ek \ laptar . .
SPORSE T eshelsg MrackPacbh cal R et Byl S fhdenine
opmpdudidseas pharatdesoicaljoategh eblensaltafie?esds of the present
.acquij.red 60 _imune deficiency syndrone (HV), an d
INNFREPNIS 1 ehdbas & therghsitisyOor pueken thepageohton dissases

. : Rebar-Tote1E i %5[\/}\/) varicel |l a-zoster virus
: I%WIPg%CHOVI %§§ (gﬂg%& i'rus, coronavirus, influenza

virus or

(1) Respiratory affections, including intermittent or persistent
asthma of every severity (e.g., bronchial asthma, allergic asthma,
intrinsic aSthma, extrinsic asthma, exercise-induced asthma, ésthma :
induced by drug (e.g., NSAID such as aspirin. and ihddmetacin), dust-
induced asthma, and airway hyper-responsiveness diseases caused by
other factors);.chronic obstructive pulmoriary disease (COPD);
bronchitis (e.g., infectious bronchitis, eosinophilic bronchitis);
emphysema; bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s luhg
and related diseases thereof; hypersensitivity pneumonitis; lung fibrosis -
(e.g., cryptogenic fibrosing alveolitis, id’i_opathié interstitial pneumonitis,

and complicating anti-neoplastic therapy chronic infectious diseases
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par ai nfl uenza virus; bacterial diseases such as
tubercul osis, 5 nycobacterium avium conpl ex, Hansen's
di sease; other infectious diseases such as infectious
di seases caused by various fungi, candida, chlanydia
or aspergillus, cryptococcus ggningitis, carini
pneunoni a, cryptosporidiosis, histoplasnosis,

t oxopl asnosi s, trypanosone infectious diseases, or

- | ei shmani asis. 10 The adeni ne conpound or a

ipbhxcttngetuberaumigm&ﬂbl,%siﬁvlrfgiudsh 6f SRhePtukPS infectious
(ﬁresent invention is also uséful as a vaccine

ggasasntctc.)| ovaplicahonaby hitng tcanpplarttaviory vascular and

har eutically acceptable salt 15 thereof of the )
BPEEERS hyliRongs rhscaserardRitimanamg Reprswnsiom antitussive
SRBEH ik i &t td ' f t g adeni. ne
.conﬁgind or ég’ﬁﬁggﬁggéﬁrﬁgﬁﬁﬁ§%§%1 p?%%?%aggfyqﬁl
ihflerembtioh dhee@reeRenbf hitvelnt hfid i&kﬁ%erﬁ@@&%gh; acute or
interferon-a- and interferon-y-inducing activity, and
ohronjq rhimitigripglieding Thinitss mhedicam ¢vidsp, ommas@nbsorashinitis;

Ao A5 TSl 20 YRR L (I LSl L oy

féﬁ?;@ﬁ@eﬂ%@l&b@giﬁcéddﬂet\b{mé thRheh Wlﬁﬁi%%?f;n\?réon cold

Cg erably uSeful "as a therapeutic or pre
greane &od rekpinagory itifsetisns disessss by shidyeelth visweh -
.ag asthma, COPD, allergic rhinitis, allergic - '
R HF AR SRANATTBRS GPEHREINEISARE)iarid adsaorirus s Th2
cell selective i nmunosuppressive action, On 25 the

ot her hand, owing to its imunostinulatory action,

(2hey sxig dbefsed!SaLHdiRE FsdHEERPELHE &énﬁéﬁ{’ﬁ”&@\{?act
agent for various diseases, such as ~ cancer, vita
depfregitinanddd deasegefrmtgus dapattitiss aBd depgeiti s C,
ired,. inmune defi ci d HV), h
R A T R R TN
beLARS | J3it6ld S 163 | asi ete.  30.
“o0aa) op < Fha R AtS MmO Monerfblivmasy igpen

sabrepisafichenasdletdrnseot anfoptieup] pgeaermavaHdreAostm, skin
usetHI for treatment of airway obstruction diseases/
SEBFRIfPPnsliseRiA pussenfheaatosrs, psmphigus; pentpinigoid,

ebﬁk?eﬁﬁ&§s95f bhﬁ%é&, glirﬁggrslg,s angioedema, vasculitides, toxic
erythemas, cutaneous eosinophilias, alopecia areata, malepattern
boldness, Sweet syndrome, Weber-Christian syndrome, erythema
multiforme; infectious or noninfectious cellulitis; panniculitis;
cutaneous lymphoma, nonmelanoma skin cancer or other dysplastic
lesions; drug-induced disease including fixed drug eruption.

[0043] | | |

(3) Eye diseases, including blepharitis; conjunctivitis including
perennial and vernal allergic conjunctivitis; iritis; anterior and posterior
uveitis; choroiditis; retinal disease associated with autoimmune,

denaturation or inflammation; ophthalmitis including sympathetic

~ ophthalmia; sarcoidosis; viral, fungal or bacterial infectious diseases.
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5 [0047] The "preventive agent"” is admnstered to a

patient, who has not been affected with certain

di sease or who has no problemin a health condition

at the tinme of adninistration of the agent, in order

to prevent the disease or § vent the synptons of the

dlsease from worsening. The 107 prevention” (or
"preventive ") is expected to be suitable particularly

for a person who has previous history of certain

(4) Sexsenibubieidy diSCARASeACIIdFlE A hﬁﬁ%gngh?&ﬁﬁsgemterstmal

General |y, a person at risk for ce al n di sease

a@{gbgm@mlonfephym ameptagiasyadromehicgsatiy inofuditghacute or

gﬁs as or ca g i.dentified by genetlc di.agnosi s for
eRq Qé%“ssélt@ Cy®uspnrh &l weeet matleernsipe asrchronic

e er-eo
BRSBTS VARG S R o ISRl sl
V&tﬂ%ﬁg&hﬁﬁ@@@rbh@@ﬁ cﬁ@é’aéé néredtil© Ayl o1 PSRAE and female).
forms. For exanple, an or al preparatlon may | ncl ude-

capsul es, powders, tablets, granules, 20 subtle

G e B Esen f’i%ﬂ%ﬁé%@?&%’e?x?ﬁﬁééf’m?”%q?saromc

rE}eidORR er @fﬁpﬁﬂ'lgﬁ't:?ﬂ?nfoq k1dln%§rr Al Sf{ 3| diveg, lélng, marrow, skin

adm ni stration i ons

oaeooaehs et yr chevees graf@lvdrbﬂﬁll%stsdi%@ﬁé@.l ons for

sprays, aerosols, or cartridge sprays for inhalators

or insufflators etc.), Iotions gel s, ointnents, .
rea der mal bents t.rapsnucosal

(S eomusefBriBE S5, FRRHNE Wlianit hetapend arthritis,

i NAMIHSTI! bORELAfREasE &A1 Q%'@lce%@é ggllltlgoggseteﬁu lupus

etc. Thesé preparations may be prepared accor folR

ecytheenatons, muddpie splerosaﬁdHrmyuﬁmb'altmlye@imaat GQaaé s

carriers,..fillers, bin ricants, stabilizers,
AT SRR S GiskResC Bsites i iopags §hrem bogytopenic

I @ Y ve_agents,
ABPLOAL CosfElhc UELAGE M 1 SORLYARLY S 29Dt
annoimidiungs dofeaaddi dnd esletgic @iseRseakleRSas ANEoiRgeRIAe
conpound or a pharnmaceutically acceptable salt

disrassotyrrirame ipeailing antiehospholipid batibodyrpordioede.
wWth a 5 pharmaceutically acceptable carrier in a
manner known to those skilled in the art to prepare a

(Phar eaaRidr G3ka sIMARIIdIRE SHidiaPl 8aHh0kr 8%t cancer, lung

cancer, uterus cancer, ovarian cancer, pancreas cancer, liver cancer,

colon cancer, stomach cancer, skin cancer or cerebral tumor, and

malignant bone marrow nebplasm (e.g., leukemia) and

lymphoproliferative tumor such as Hodgkin’s lymphoma or noﬂ-
Hodgkin’s lymphoma. It is useful for usual treatment of these cancer
diseases and also for prevention or treatment of fnetastahsis, tumor
recurrence and paraneoplastic syndrome.

[0044]

(8) Infectious diseases, including viral infectious diseases such as
genital wart common wart, plantar wart, hepatitis B, hepatitis C,

herpes 81mplex viral disease, molluscum contagiosum, variola, acquired
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dosage form For exanple, the adenine conpound or a
pharmaceutically acceptable salt thereof may be _
formed into a pharmaceutical conposition conprising
as an active ingredient 0.05 to 99% by wei ght, 10
preferably 0.05 to 80% by weight, nore preferably 0.1
to 70% by weight, nore preferably 0.1 to 50% by
wei ght of the conmpound. [0049] Anopng the ora
preparations, liquid preparations such as enul sions
iBme LS defcieRyy Q;gn@l&@ﬁ% GO\DY 2R rF8&ibYs Ws&kes caused by
additives_for 15 preparations including water; sugars
hyeerapapilomeeirus i), citomegakvimishE@MV), vgtigebh szoster
such ol.yet hyl enegl ycol , - propyl enegl ycol , gl ycerol;
s (L2Vh HUneEkyse SBEPOVEUS, cOsPnavichy, Falinenra virus or

Ly e: = o.c.esters, . -
ARG Tt DTl NGOG eF et dlosis,
mgcbbayteriuml atlicostsiek| BoIsenos deREaBIReSHHB-ASUS
strawoberry flavor, 20 peppermnt flavor, etc. Solid
Hpepstatieh assindectiaus dised ses, caudsideby vapmmtefiengi, candida,

- ERRH on SeEen BTy sl R e e it Bk s ppeumonia,

drigyodporidie s, $R&f J43d el '
Irggt%se, ' ZSSgI ucosoggagﬁlcﬁés’ge) X?@?%%%Ffs’m#‘?ﬁome
infentinusefiseasks ubokdsiardniasisces;  di si ntegrant such
as starch (e.g., potato starch, cornstarch

anyl opectin), sodium alginate; |ubricant such as

magnesj um;siearate, calciumstearate,. -

pol yg‘?teygéﬁ%ﬁ}%%’in}" ; °pé& Bﬁfrﬁr W,aCFH_FIE?Hé{ afisabarble salt
tBSrE6H oMhRYbredleti® RRlenABh %Y A1¥b R 480Naccine adiuvant.
hydr oxypr opyl cel | ul ose, 30 gel atine; surfactan Steha

[@g4batty ester; plasticizer such as glycerin, etc. 63
In case of preparation of sugar coated tablets, it may
be cﬁljleeadﬁﬁmeﬁs 8% acgﬁﬁﬁfﬁﬁléﬁ‘dﬁléagﬁlaﬁcﬁ@ﬁ%ble salt
j b R i€, | at.i ne,..talc
tABFATHY th¥ SRUY g't 1h99n38§1nﬁ%%gl’glfR a%%krgtunige%f&?cztd n%?/re_

titani um dioxi etc., cores p

‘specifirallyhe TARW acfivhtiagseffoltt Eheaiderghy,cdmpbahd &Ry

e filmcoated by 5 appropriate gol ynmers dissolved in
R WralbhasCeptiabie ﬁﬂft thereasof the pirssdrit iedeatimy also

S0bi PR R B S BLERSLES Bl o 11
predelcabs seibitiBh activity, and acts as an égent with helper T cell
type 1 (Th1 cell)/helper T cell type 2 (Th2 cell) selective
immunomodulating activity. In other words, it is preferably useful as a
therapeutic or preventive agent for allergic diseases .caused by Th2 cell
such as asthma, COPD, allergic rhinitis, allergic coﬁjunctivitis or atopic
dermatitis due to its Th2 cell selective immunosuppressive action. On
the other hand, owing to its irhmunostimlilatory action, they are also
useful as a therapeutié or preventive agent for various diséases, such as
cancer, viral infectious diseases (e.g., hepatitis B, hepatitis C, acquired
immune deficiency syndrome (HIV), human papillomavirus disease
(HPV)), bacterial infectious diseases, skin diseases (e.g.; psoriasis), etc.
[0046] |
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10 pol yet hyl enegl ycol . Hard gel ati ne capsul es may be
prepared by using granules of the present conmpound
whi ch nmay be prepared by optionally conpoundi ng any
one of the above carriers. [0050] Anong the parentera
preparations; liquid preparatgons in the 15. form of
injections, drips, eye-drops, eardrops, etc. may be
preferably prepared as sterilized isotonic liquid
preparations. For exanple, the injections may be

Pr ePaa @it SmBaeLHS: BEShArFARBLLRLNG &ALl salt
sol ution, glucose solution, or a mxture 0f saline
tboriaﬂQﬁthandegbntéﬂeenﬁohUShnnﬁuﬂﬁﬁ“nkanakatgﬁgﬁnﬁéy
intrarectal adm nistration may be 20 prepare y usl ng
obgtryHn S§§7€%QE¥1W ﬁ@p,}ll ahastima o5 GRIpape for

' r_gﬁgggg Tolgocl f?fsm%saitsgg%sé.l The oi ntments, creamns

s usual 'y contain to 10% by weight of the
[p043ENnt conpound, and to aqueous or oily base may be
25 optionally added preferable thickener and/or.
gel aflihei "prayengeatagand) tr adulinetdredFor aq:)eaimi(}ewhmhas not
base jincl udes, water. and/or oil such as |iqui . :
beEPAls ed FESR s Ainc ISeagE R a¥h AR PogPIO RipmGias & drealth
hiditi nt. .S - l,ene ol.. The
P S R s o Rar RPN D SRR oFdEr to prevent
thardiééase, ombrendriimisd Samptem Lot @5 Bdedscr6RMRbrsening. The
pol yet hyl enegl ycol, 30 |anolin, bee wax, .
"RESVSSHAI0 | (PR PFSH astéveaids asipegters &o duer sx_\mabine?a;r_tg#maﬂy for
64__alyceryl nonostearate and/or.nonionic enmulsifier.
BT PR VERD2R BAFT) USJREIoT ©f SArLRE) S69asF Qlepe il iBereased
ridhefoRr REGHisGREPOHEHEr B da BorsBA £OLHIR! AL 84 2Yn disease or
aqueous or oily base and"may 5 typically conprise
depidsmeneof sghaitionh g éras dfspélyshizgongenbuch disease or can be
. pr ecL pi tbati on . Hhi bi tor or. thickener. [0051] The
1 ?Htéﬁgéll Yot ARgnasty fensuahfliseaset o 10% by wei ght -

{6@4§fhe present conpound, and may be formed by
pre

erabl e powder base 10 such as talc,.. lactose or
st ar Qe ddenitiel @smpBYINECf Arphtah8euBfaBfUReEStMle salt

nonaqueous base and may contain di spersing agent,
teraghiofitheorepent ipyertionmanichotadly or parenterally’
administered without any limitation to the dosage forms. For example,
an oral preparation may include capsules, powders, tablets, granules,
subtle granules, syrups, liquids, suspensions, etc., and a parenteral
prepai‘ation may include injections, drips, eye-drops, preparations for
intrarectal administration, inhalations, air sprays (e.g., aerosols, dry
powdefs, or liquid/suspensions for sprays, aerosols, or cartridge sprays

for inhalators or insufflators, etc.), lotions, gels, ointments, creams,

-~ transdermal absorbents, transmucosal absorbents, nasal preprations,

eardrops, tapes, transdermal patches, cataplasms, external powders,
etc. These preparations may be prepared according to a conventional
technique, and may co_ntain conventional carriers, fillers, binders,
lubricants, stabilizers, disintegrants, buffers, solubili'zing agents,

isotonic agents, surfactants, preservative agents, perfumes, and further
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preservative. 15 The spray (e.g., spray, aerosol, dry
powder preparation, etc.) may be optionally.

formul ated as aqueous sol ution or suspension, or
aerosol delivered from pressurized pack such as
quantitative dose inhaler by gusing, for exanple, a
preferable |iquefied propellant. Dry powder 20 .
preparation may be also used. The aerosol appropriate
for inhalation may be either suspension or solution,
dEttbrialpy e8ht¥inGoNbainsrd ken @S B A GO AN g afidhs.
appropriate propellants such as fluorocarbon “or

hydr ogen- cont ai ni ng 25 chl orof | uorocarbon or a m xture

~ther peC|f|caI it contains hydrofl uoroal kane,
s af

part Fpine EO@ R4 0513 poesEIaREREICally acceptable salt

Rl 1B LOENLC R, neorpogaced i g,
pﬁmimaéeuﬁb@llyﬂ@ceépiab’la)éaeﬂ’feh* QA hyagQet ﬁth%P'E’d Eh&é@%kmed
preparation excipient well-known to those ski

ipHAcAEt OURTERATEFD PhAr ﬁmealttcdlezognpomltmmsaﬁablmfor each

%&g&e%o&%q >pdr ﬁ%? 39! ye,%(%ﬁ%qqﬂié&g%%l % e; ;Spl?asrmaceutically_
achBFPér’c‘S‘l%' S0 Mielfd13R4y '"_B%rfé)‘i‘“ﬁ%@ Ing”tq § agél%tlﬁ: 1N

cartridge of gelatine used inin ven

crmmypd»ﬁti‘omr ooniresing ey an mdtgzealrﬁgﬁ*éd&fntr@ 76)‘5Ufc5399%jb§ weight,
ferabl e powder base such as |actose or starch for

Hrﬁ Y Or0wftot&{e% komsigintd mge@ prnfqrablypf)els &mt70% by weight,

n ap or c usual Iy contains

e BB a BTG L OB By ettt rrmpoand. |

[6baernatively, the conpound used in the present :

|nvent|on may be provided without an excipient such as
| act dgmonglithel oradguepatatonk, Gruidpabphrdtabad sQBhass

ressurized, HFA aer osol and dr powder preparation
62‘11 1816 R ST ERTHS Eb%gsrﬂfew %hgpﬁaeémnuﬁang;addltwes for

yﬁ@ﬁ%&ﬁ@ﬁ@ 1ﬁ@iddlgg%§fgr ggtapg sﬁr SL0% 'cpg%gt)sléﬁgltnﬁ%ctose'

finely. groun into pm or ess
efchanyl agly dobsi $unclB a&q;o':l@etlﬁd@ﬂé?l oat;ﬁ@y@éne@ﬁ@élt glycerol;
thereof (e.g., oleic aC|d? e acid salt,
oils such as sesame oil, olive oil, soy bean oil; preservatwe such as p-
hydroxybenzoic esters; sweetener such as saccharin; thickener such as
carboxymethylcellulose; flavors or colorants such as strawberry flavor,

peppermint flavor, etc.

Solid preparation_s such as capsules, tablets, powders, granules,
etc. may be prepared by optionally compounding the following carriers.
Specifically, they may be prepared by using excipiént such as lactose,

glucose, sucrose, sorbitol, mannitol (mannite), cellulose derivatives;

disintegrant such as starch (e.g., potato starch, cornstarch,

amylopectin), sodium alginate; lubricant such as magnesium stearate,
calcium stearate, polyefhyleneglycol, wax, paraffin, talc; a binder such
as polyvinyl alcohol, polyvinylpyrrolidone, hydroxypropylcellulose,

gelatine; surfactant such as fatty ester; plasticizer such as glycerin, ete.
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phosphol i pi d, al kyl saccharide, fully-fluorinated or

pol yet hoxyl ated surfactant, or other pharnaceutically
accept abl e di spersing agent. [0053] The adeni ne
conmpound of the invention can be adm nistered as a 20
preparation for |ocal adm nisggation. Specifically,

the preferable preparation includes ointnent, |otion
(solution or suspension), cream gel, tape,

transdermal patch, poultice, spray, aerosol, dry

- TRaER! of PregRahfibhodt sWEACEda s RENEINNS & beadddtedasy

sprays for inhaler or ventilator, eye-drops,

“comcgndiied megbobiydpate solabutes, mptigealihesntdimmgg 251m arabic,

BPSShRTE LU ERSRIeD GRS s R Ares BRRFSHR hy using
th@ealﬂfx’%?ﬂrl‘érs. VR Rty LS EAL h&ﬁe tﬁ%-ésae\eebg
n nt 1y

conpou used I n the present 1nv ron 1S gener
dpiobriane Ky merveiighdlve@riaf @gabliy s61veeDs twhit¥ glhybie easily
wei ght depending on the fornms of preparations. The
qiaﬁlﬁ@dl?é’é@’-i n 66 powders for inhalation or

ventilation is in the range of 0.1 to 5% by weight.
Each quantitative dose or "whiff amount” in the

aero )

pr ef gga%%&gg%%? 5%8“%5@0%&216%%6593?&% Eg’ ?%g%(p%%ﬁ e’used
compdengdires ém¢ pravent campolired adth vegét=aile ofl omy be

once or several tines a day, for_exanple 2, 3, 4 or 8
Ralyehyieregly colo Hard gekatine capsylesgmgy dess Peerared by THing

. K&t T .
RABLIE B PR BEr AR bRy 5B o BRRRY G piehfi@tupy optionally
c@h@%@lﬁﬁairy - hAyVdrid Bf tRE a®DYERMr$ierSPeCi fic nmeasuring

ne

thod includes the one discribed in Exanples in the
(PPBOENt specification. [0054] 15 The present

i nvention SO_enc sses a conbinati.gn therapy ' for

L r et HGNE e LR, PARR AU e (- iqdHeParaions 1B the
fPRCH irGaddions WIEHS! Byd RRopeO Ofetd.

or a plr?gr nace%il@lggl I gyaccggt_ égﬁg Salt etJt5 %ra&gl?wgr@fegﬁhly
epaned eist steailizedriposirtit digpuddnprepgiragionse Fos xeunpieQfthe
the formula (1) or a(fharnaceutically accept abl e salt
ipjRGtikgEs may be prepared by using aqueous media comprising saline
solution, glucose solution, or a mixture of saline solution and glucose
solution. The preparations for intrarectal administration may be

prepared by using carriers such as cacao butter, and usually prepared

-in the form of suppositories.

The ointments, creams and gels usually contain 0.01 to 10% by
weight of the present compound, and to aqueous or"oily base may be
optionally added preferable thickener and / or gelatinizing agent and/or
solvent. For example, the base includes water and /or oil such as liquid
paraffin, vegetable oil such as peanut oil or castor oil, or solvent such
as polyethyleneglycol. The thickener and gelatinizing agent include soft
paraffin, aluminum stearate, cetostearyl alcohol, polyethyleneglycol,

lanolin, bee wax, carboxypolymethylene and cellulose derivative and/or
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20 sequentially or sinultaneously adm nistered in
conbination with one or nore of other follow ng’
nmedi canents. Particularly, the nedicanents for
treating inflamatory di sease, COPD, asthma and
allergic rhinitis include TNFga i nhibitor such as anti
25 TNF nonocl onal anti body (e.g., Rem cade, CDP-870
and adal i numab) or TNF receptor inmmunogl obulin
nol ecule (e.g., enbrel); locally- or
gystyiinteh b steadmanaati ¢ bLthotQ6ER] @elil¥EiceyCl ooxygenase:
COX-1/COX-2 inhibitor (e.g., piroxicam diclofenac,
propi oni ¢ acids such as naproxen, flurbiprofen, :
f enopg.0f £ ket opraf en and i rofen, fenamate such as )
50" ey oS Rl et O LM B areight of the present
z : 0 taz
R R Y e PO ARl by A BB MR ERE may
typiaplly cmhpriseaemudsifiee pxidbilizef, etispétsingalgderOpr&sipitation
. umarocoxi b, ~parecoxi b and etoricoxib); '
lﬁﬁﬂ@éﬁbpfﬁéﬁﬂﬁﬂmmich is administered locally, orally,
[b@?ﬁ muscul arly, intravenously or intraarticularly;
hotrexate, 5 | eflunom de; hydroxychl oroqui ne,
d- perited bk@FhBe podtled8aidithall ro.0P2 i
oral gold prepa?ation, etc. fgggg?ﬁf%éﬂb%gggﬁé%&wQ&ghtof
thevesieisenh catrspownd papdssey e fombed atyi prefofatbleepowder base
#n sentaﬁpqgounds with ] eukotriene biosynthetic
B {BIC; lactpge|qntayginase (5-LO) i nhibitor or
5-11 poxygenase activated protein (FLAP) antagonist,
for exanple zileutone; ABT-76 1; fenleutone;

t epoxid AripsAbbgtthe I Blatbl hyBS864 or nonagueous base and

' N—(5-subst|tuted3-thiophen-2- al Kyl sul f onam d

map.cintaigy disperginghegonhyshiabdiver, precipitation inhibitor or
%Eg%%%t rahydr opyrane such as Zeneca.zZD- 2138; _

- ;15 pyridinyl -substituted-2-cyanonapht hal ene
conpound such as L- 739010; 2-cyanoqui noline conpound
such as L-746530; MK-591, MK- 886 and BAY- X- 1005, etc.

The [iesspiay (evgnispoay ahsmsehcanppeseterapepphtiohi etfc.) may
thera%é qf Zouihe present conpound with |eukotriene
be aptipgally feymujlatsy as pareopscsubionaet ayspession, or aerosol

R O S, SO D EIRL L St

using, for example, a preferable liquefied propellant. Dry powder -

preparation may be also used.

The aerosol appropriate for inhalation may be either suspension

- or solution, and typically contains the present compound and any

appropriate propellants such as fluorocarbon or hydrogen-containing
chloroﬂuoroc.arbon or a mixture thereof. Specifically, it contains
hydrofluoroalkane, particularly 1,1,1,2-tetrafluoroethane,
heptafluoroalkane (HFA) such as 1,1,1,2,3,3,3-heptafluoro-n-propane,
or a mixture thereof. The aerosol may optionally contain additional
preparation excipient well-known to those skilled in the art such as

surfactant (e.g., oleic acid or lecithin) and cosolvent (e.g., ethanol), etc.
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as CGS-25019c; benzoxal am ne such as ontazol ast;
benzenecar boxi m dam de such as Bl IL284/260; and
conmpounds such 25 as zafirlukast, abl ukast,

nont el ukast, pranlukast, Verlukast (MK-679),

RG 12525, Ro-245913, iral ukass(CGP45715A) and

BAY- X- 7195, etc. [0056] The present invention also
enconpasses a conbi nati on therapy of the present
compound wi th phosphodi esterase (PDE) inhibitor such
Syseciflaliptifthayanthaid hhdet udidvon theorisdr nerand
am nophyl line; selective 68 PDE isoenzyne incl uding
[PBB2] i nhi bi tor | sof orm PDE4D i nhibitor or PDE5

i

v%rmawidm 68 fbrsn Yol talA{R jed
h, fo\ré@lexarrpl em |e§tcadr}n{t éﬁ{ecep or an %Snﬁist
mﬁ&ra:b&e petiddrbans suthraat laditoss of @éﬁl’ﬁf(ﬁdﬂrﬂfblatlon of the
f exof enadi ne, ~acrivastin, terfenadine, astem zole,
corapaunfiesed iy dhamieseneinvantivphBachaspselle or cartrldge

L N e T T
th@r@jrﬁﬁbhﬁﬂ 1564 #RXhelpresbAt PhesSsibn ‘ﬁrﬁﬁg g}@rﬁred’\%@g% : éxrqtthout

hi stani ne type 4 receptor antagonists

amexcpiont sisb ssnlactpssses a conbi nation therapy of
the present conpound with a 1 / a2 adrenaline receptor
agoni st and vasoconstrictive synpathetic

T e L

gﬁtﬁi’@éﬂ pEe s @l dde Qdé’ﬂﬁ{eaé&h c] ora
rochl ori 20 tetrahydrozollne hydr ochl ori de,

Dtgarmcmmanlhe ahgeptedit saltdéieredf afreze |plraﬁent invention may

HRRES kRl oy 18R B500HRd Fp 8D Wit 0 20

c%QB’Shr@cbh%‘oP'&eéﬁ@)th@feoft(?%d%%?g%l Om%%iggaﬁb

antichol i nergic agent incltdi ng nuscdrinic

p‘rm&mmhpld MalkyNBsaaoth alvR)e, dntlggdudshasett br @olpdtheRl R ed

sur?actant or other pharmaceutically acceptable dispersing agent.

[0053]

The adenine compound of the invention can be administered as a
preparation for local administration. Specifically, the preferable
preparation includes ointment, lotion (solution or suspensmn) cream,
gel, tape, transdermal patch, pou1t1ce spray, aerosol, dry powder
preparation, wat_er/ suspensions for cartridge sprays for inhaler or
ventilator, eye-drops, eardrops, nose drops, transdermal patches, lung

absorbents, airway absorbents or external powders, etc.

In the preparation for local administration in the present

invention, the ratio of the active compound used in the present

. invention is generally 0.001 to 10% by weight, preferably 0.005 to 1%

by weight depending on the forms of preparations. The ratio used in
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gl ycopyrrol ate, ipratropium brom de; tiotropium

brom de; oxytropium brom de; pirenzepine; and

tel enzepi ne. The present invention al so enconpasses a
conmbi nation therapy of 30 the present conpound wth
(3-adrenal i ne receptor agoni sgei ncluding [3 69

receptor subtypes 1 to 4 such as isoprenaline,

sal butanol, fornoterol, salnmeterol, terbutaline,
orciprenaline, bitolterol mesylate and pirbuterol. The
povedery forrindalation arseneflaticpaisestite eaigd BADL PRo 5% by
therapy of 5 the present conpound with chronone such
V8&8ig86di um cronpgl ycate and nedocroni| sodi um [0060]
The present invention also enconpasses a conbi nati on
therapy of the present conpound with insulin-Ilike
gr ot drR el titkBge Hdsk @ Wnh kP amdhfit’ i PLERSIY
i nvention ‘al so enconpasses a conbi nation therapy o
domgapre26nig coddndgnptdferabht abogt 200EELS IS0D figSefcthe
as flunisolide, triantinolone acetonide, _
ERPeHBHHASSh Y Hhe PEpsenbivendier sbae @dmirgstration may be

ti | gnat e, ci cl esoni de,and net ason
st SERE B QB 1ol ST RBLA P ok R oS ¥ ay, for
SREPPRABSL Ora3 €oRbs RAELON therapy of the present .
conpound with matri x netal | oprotease inhibitor,
specifically stronelysin, collagenase, gelati nase5
aggrecanase, 20 particul arly coll agenase-1 (MW-1),
col | Riarm 1851 aclayity qaayfe measyred 13)any

| in- - .VSk n- -10). a . )
ST o (Bl RRERTRANE) B 2ot W, AR RNy in v
ds3e62hechhe. Sp@@i@i@tmieﬁsﬁﬁh;agom&h%@ PREHPABSE DN discribed in
conbi nation therapy of 25 the present conpound wth

Exaanplénin thee ppesantrsppdificationof  ant agoni sts of CCRI,
CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCRY,

[@%1 CCR9, CCR10 and CCR11 (CC famly); CXCR1,

CXCRZph 8 8on t G B8 AhISS R dfvpXs Sed 8B bindtidtP threrapy

famly such as CX3CR1.

for treating diseases described in the present specification wherein the

fpr»eferably

compound of the formula (1) or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition Comprising the compound of
the formula (1) or a pharmaceutically acceptable salt thereof is

sequentially or simultaneously administered in combination with one or

‘more of other following medicaments.

Particularly, the medicaments for treating inflammatory disease,
COPD, asthma and allergic rhinitis include TNF-a inhibitor such as anti
TNF monoclonal antibody (e.g., Remicade, CDP-870 and adalimumab)
or TNF receptor immunoglobulin molecule (e-g., enbfel); locally- or

systemically-administered nonselective cyclooxygenase: COX-1/COX-2

inhibitor (e.g., piroxicam, diclofenac, propionic acids such as naproxen,

- flurbiprofen, fenoprofen, ketoprofen and ibuprofen, fenamate such as

mefenamic acid, indomethacin, sulindac, azapropazone, pyrazolones
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30 [0063] 70 The present invention al so enconpasses a
conbi nation therapy of the present conpound with

cyt oki ne function regul ator including cytokine or

medi canments acting on cytoki ne signaling pathway, for
exanple a-, (3- and y-interfegen, interleukin (IL)
including ILI. to 15, and 5 interleukin antagonist or
i nhibitor. [0064] The present invention also
enconpasses a conbi nati on therapy of the present
SRIDAY HhedyiButldRodeyand St 30eR 4 éﬁgﬁ%i,% 5392' g
functions Such as i munogl obulin (1g), I nogl obul I'n
iphélpidontd. gn snelokicamt, icelaexding dfedyxibovaldetoxdb) lumarocoxib,

i%§p65 ..The present_inantion al so enconpasses

) [ S a :
F6PRER 789 StAEFaFsIP) orluGroTHicIE Wb BB A inistered locally,

Ry hER ot X cRRRN BEERRRS Hhinanty: msthomsmate
lefteneafidel bytedkyhidrogiiny, ah@lendditlatding! RRIrahekin, or other
[ 0066] The present invention also enconpasses a :

regepiergliosroreh golp proparatienpetssent conpound with
@QELEact erial agents such as penicillin derivative,
[ P cycline, macrolide, [3-lactam fluoroquinol one,

20 Mo OBHERAR! ifvBAti IRl eh AhBABLIC B i bi@lon of the
antivirat agents 1ncluding-acyctovir, fanticlovir,
threbeny compoundsmdtic lovkotriend biesinthetinamiBHbAES-
rimantadi ne, ribavirin, zanamvir, oseltamvir; enzyne _
LinfAvigenase $advO i hikiioraen - lipenidenaseractivatodqwioteian(FLAP)
saqui navi k;__nucl eosi.de reve nscr.i pt ase .
ALY for R G R e eABSs b LN TIaRHEAe: tepoxatin;
BB Ers ZRHBbH3B5 181 . N LW ARt ANIMEL RS I
reverse transcriptase inhibitor such ‘as nevirapine
adkyll sefl foriareite; J,606i/ierTHeutyipiensltiyairanbhon al so

asse conbi nation therapy of  the present
APOATRRHTAASHES AhaRRChS AT hFbUBR. Hehls

;{;{?}-&ig%yl.%i@l%%%ﬁuté’a.@‘.s{yéﬂbﬁaga%ﬂaﬁedene&ﬂg%u&{aesﬁ%'aos“‘t.”g
739010; 2—cyan'oquinoline compound such as L-746530; MK-591, MK-
886 and BAY-X-1005, etc. :

The present invention also encompasses a combination therapy of
the present cofnpound with leukotriene (LT) B4, LTC4, LTD4, LTE4 |
receptor antagonist selected from the following group:
phenothiazine compound such as L-651392; amidino Compound such
as CGS-25019c¢; benzoxalamine such as ontazolast;
benzenecarboximidamide such as BIIL284 /260; and compounds sﬁch
as zafirlukast, ablukast, montelukast, pranlukaSt, Verlukast (MK-679),
R’G-12525, R0-245913, iralukast (CGP45715A) and BAY-X-7195, etc.
[0056]

The present invention also encompasses a combination therapy of
the present compound with phdsphodiesterase (PDE) inhibitor such as

methyl xanthanin including theophylline and aminophylline; selective
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71 (i) Antiproliferative agents/ antitunor agents and
a conbi nation thereof used as a therapeutic agent for
tunors, for exanple alkylating agents (e.g.,

ci splatin, carboplatin, cyclophosphani de, nitrogen

mustard, mel phalan, chlorambygi |, busul fan, and
nitrosourea); antinetabolite 5 (e.qg., fluoropyrimdine

such as 5-fluorouracil and tegafur, antifolate such

as raltitrexed, nethotrexate, cytosine arabinoside,
HYBrissymsie ingRIGINgaAPDES iRt id&8eh) PDE4D inhibitor or
antineoplastic antibiotics (e.g., anthracycline suc
FlaEadnhapager.n, bl eonycin, doxor ubi ci n, daunomnyci n,
[ﬁﬁkﬁrbiCin’ i darubi cin, mtomycin-C, dactinonycin, and

anycin); 10 antimtotic agents (e.g., . :

Vi nc ' UG vineristine, vinbl astine,..

Vi ndeat e ST Rer B A5 il Bastkh A& RSstigp gherapy of
thaxmiesen) coatpbuhQRehENTRY 88411y B PALedftSrdIf; ddministered with
epi podophyl | ot oxi ne such as etoposide, teriposide,
famszemnie, hivpotiscdl 1 awdeptompantamriin) subh6Stetidizine,

i) ... Cytostatic,.agents._.including antiestrogens '
lére%%.‘i}n?’a‘ﬁr%sjf’%ﬁ%dm? oFEHIGLAGING, ACoRAREHe, CCHRBRSIn® ene
B mii X} ingt . .
e RSN, ey R LA Pl eI propmspgasine,
cfeligine dndahigcdastdee, édcut am de, - ni | ut am de, and

yproterone acetate), LHRH antagonists or LHRH
[éégﬁ]sts (e.g., goserelin, leuprorelin and buserelin),

20 progestogen (e.g., negestrol acetate), aromatase
inhibitors (e.g., anastrozole, |etrozole, vorazole and
exenggica i - '
finaster ?gées)eﬁi?P???hlgﬁﬁgg?ﬂsﬁ}%drggé E%é? g?c Ol(rﬁeg%all%%n 6]?erapy of
tbarmesentkbmpminyd with Sristdenivas ey@25 4f @diebyol ARtdEdESs.

such as 4-(6-chloro-2, 3-nethyl enedi oxyanilino)-7-[2- .

(4- et hyl piperazin- |

-yl) et L r ran: 4- ui nazol i.ne

AzbaS P e By ST AR R 4 LME A therapy of
tBe mEtbyhpbempguRd (th 4rl(/2r2 brdeRxNAE Mt pRirRRIARENank

-yl ]1-2-met hyl pyri m di ne-4-yl am no}t hi azol - 5-
VEEPHOR A G q Hemdathrc sBivBubsa898ch Bs MubylBhredrine,

H

[ R OO N

TTeARMINN cf MP@#d HSriBleC Bxph JTRLSFRS tHildroBhioride,
tetrahydrozoline hydrochloride, xylometazoline hydrochlori.de,
tfar_nazoline hydrochloride, and ethyl norepinephrine hydrochloride.
[0059] |

The present invention also encompasses a combination the’fapy of
the present compound with anticholinergic agent including muscarinic
receptor (M1, M2 and M3) antagonist such as atropine, biotin,
glycopyrrolate, ipratropium bromide; tiotropium bromide; oxytropium

bromide; pirenzepine; and telenzepine.

The present invention also encompasses a combination therapy of

the present compound with B-adrenaline receptor agonist including B
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hepar anase anti body). (iv) Gowh factor function

i nhibitors, such as gromh factor antibody 5 and

grow h factor receptor antibody (e.g., anti-erbB2

anti body trastuzunmab (HerceptinTM and anti-erbB 1

anti body cetuximab [Erbitux, g§225], and growth factor

anti body and growth factor receptor antibody as

described in Sternet et. al., Critical reviews in

oncol ogy/ haemat ol ogy, 2005, 54, 11-29); tyrosine

rktepse suﬂtlyiwqr %o usiliclaasaRbaeENRIn &) Sxttdthdlatdr@hoterol,
inhibitors (e.g., EGFR fam |y tyrosine kinase

safmicenodr teroydaling, Nrciprenaline, bitolterol mesylate and p1rbuter01.
(3-chloro-4-fl uorophenyl) -7-nmet hoxy- 6-( 3- o
nor phol i nopr opoxy) qui nazol i ne-4-am ne (Gefitinib, AZD

1839 t envl,)

7- bi ?hz%m%ﬁéﬁjgﬁ%{% qéul?éhaezrg(f | ngais%smanceo blrfattlon tlBerapy of
thelpréddnt aothpound with chromone such as sodium cromoglycate

6- acrylan1de N=(3- chl oro-4-fl uorophenyl)-7-(3 15

arst pREPEIBPHARSIUI nazol i ne- 4- ami ne” (Cl 1033)); erbB2

_ [ééégfl ne. kinase inhibitors such as |apatinib,

ocel lular growth factor famly inhibitors,

pl at girRt p ANt 88 veh BWhhalk8 Ertorh QE% h%rﬁbfr&[(t?or? W6Brapy of

as |nat|n|b inhibitors for ser reonlne I nase
thetpreseyt Conrpaxmdpith inRalhRike grgwahlfagtdmdylpbl I QIGF-1)
such as farnesyltransferase inhibitors, e.g.,

PRKEF eni b (BAY4 3- 9006)), MEK and/or AKT klnase

signaling inhibitors, <c¢-kit inhibitors, abl kinase

i nhibitors, I1G(insulin-like growth factor)receptor

Ki naged prideintt Ghen@ibe A4 -
9., AZD 1152, PH739358. e réké%h PaStes 87 &fﬁe%%{sa%&?%%fapy of
tN@Sﬂ@seWeomm mmgnﬁeyechgm@ézuanﬂ sacERAflunisolide,

FathopoRs SXFidrAg BERRPE thabane, SEBePiAE) udesonide,
ﬂdﬁl’lﬂotrl'er‘;grcﬁﬂsmﬁe 05101%%5%1}6(—1: ¥m91f mo‘fﬁ‘étcalél e furoate.

endot heli'al "cel | dgrowth factor . g. C \aSRi ar

[@ddof hel i al ceI | growth factor antl body bevaci zumab

(Avast| nTM, and VEGF receptor 30 kinase inhibitors
such Th€ Bresens ipysntion alge mqmﬁ@memtqmlymt(om i3erapy of

P BEL R L R LU AR L AR RS,

o L TR
p@tpcu{arly collagenase-1 (MMP-1), collagenase-2 (MMP-8), collagenase-
3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-10) and
stromelysin-3 (MMP-11), MMP-9 and MMP-12 inhibitor. |

[0062] _

The present invention also encompasses a combination therapy of
the present compound with chemokine receptor regulators of
antagonists of CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5,
CCR6, CCR7, CCR8, CCRY, CCR10 and CCR11 (CC family); CXCR1,

CXCR2, CXCRS3, CXCR4 and CXCRS (C-X-C family); C-X3-C family such

as CX3CR1.

[0063]
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W00/ 47212), vatal anib (PTK787; W98/ 35985) and
SU11248 5 (sunitinib; WOOL/60814), conpounds discl osed
in international publications: W97/ 22596,

W97/ 30035, W97/32856 and W98/ 13354); and
conpounds acting in other mechgnisns (e.g., |inomd,
integrin av(33 function inhibitors or angiostatin). 10
(vi) Vascul ar damaging agents such as conbretastatin
A4 and conpounds disclosed in internationa

publ iITted bedsentWBYBHBIdH6ALs0 M@&Qh%@@ggs aVWRH LG tﬂ%py of
1/ 92224, W02/ 04434 and WO02/08213. 15 (vii)
thatoresase Cpmcap@@twla cytokirnex Snpteonmegakaise including
anti-ras antji.sense.  to the above targets.such as

YEPHERENAr MEAIFRNCALS AGtHE 9pyCYPkine SignAln s BAR Yay, for

19 bror ;
SR R, U SR ANEL P B 15, e
interyekipr antigtghisher apltjbiegpr oach using cytosi ne
deam nase, thym dine kinase or bacteri al

[AP6fbr educt ase enzyme, approach enhanci ng pati ents'

Such B RPN OGP ERrst TR Bt REs ByfPmbiniigh therapy of

theTpHRAERL CBRYp ARRA QRAEH. aﬁ@tso&fe%rg%& a?.?&%@ﬁfs’ﬂs frgé%lating Ig

enhancing irmmunity to cancer cel atients
faxposwsi sucltpsdkimarsigibbaklin [g) ellnlrﬁuhbgloﬂbuhn preparations,
|nterleuk|n 4 or G.anul ocyte- Macrophage Col ony
agtti Rl antednamalizematF) ex-vivo or in-vivo, T cell
[8585ﬂy reduci ng approach, approach transpl anting

e cells such as cytokine 30 exposuring dendritic

cel | Sl‘h@piaéé&ﬁhn%hﬁ%ncéﬂts@kéﬁ'@orﬁ?%%g h%zﬁHﬁPe(qug tl&xerapy of

cell line, and approach using anti-idiotypic anti
tbtqarespﬁkanmmur[n@mlp systéFMechhesmmdaﬂyeMnmmsmfdd anti-
tra ed in et.ai, | the, fallaow n
ﬁfu%éu ﬂtealﬂﬁ%ﬂ dr G sistiFatinet thereof,

reaﬁ%w U&ﬁhraﬁopsnhldyl& itipdidipereto, Example L

Am no- 2- but oxy- 9- rphol i n-4-yl met hyl benzyl ) -7, 9-
[GOE@ﬁropurln 8- one

‘The present invention also encompasses a combination therapy of
the p'reéent compound with antibactérial ageﬁts such as penicillin
derivative, tetracycline, macrolide, B-lactam, fluoroquinolone,
metronidazole and inhaled aminoglycoside; and antiviral agents
including écyclovir famciclovir, bélacyclovir ganciclovir, cidofovir,
amantadlne rlmantadme ribavirin; zanamivir, oseltamivir; enzyme
1nh1b1tor such as indinavir, nelfinavir, ritonavir and saquinavir;

nucleoside reverse transcriptase inhibitor such as didanosine,

lamivudine, stavudine, zalcitabine, zidovudine; nonnucleoside reverse

. transcriptase inhibitor such as nevirapine and efavirenz.

[0067]

The present invention also encompasses a combination thérapy of

. the present compound with medicaments known as therapeutic agents

for cancer. Preferable agents include the following (i) to (ix).
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10 [0071] [Chem cal forrmula 11 ] G NH2 NH2 NH2 N 1
N~ (i) I N) (ii) ONI NN~ Il ~Br G NNO NN
BuO N N BuO NN NH2 NH2 (iv) NN (v) NN(vi) Ow
~--Ove BUON NBUONH®6 NH2 NH2 H N-Ove N>=O (Viii)
BUONN _ BUONNOH  cl NHZHONNQ N Step (i):
2- Chl or 0- 9- (t et r ahydr o- 2H pyran-2-yl ) - 9H puri n- 6-am ne
2,6-Di chl oro-9- (tetrahydro-2H pyran-2-yl)-9H puri ne
(55 g) was 15 dissolved in 7N amoni a- et hanol

(ol utA@ﬁFr@lﬂéréﬂiﬁe Ggéhtg/%ryﬁﬁulﬂ%ﬁta%@n% aHP& dotnb 'S tion

sealed flask for 6 hours. The reaction m xture wa
theoteldused esonthergrendicagenn oraturnes), for estaangle alkylating
over.n .m'xtubre vvasfil’eredto give the title

%&?ﬁﬁ&ﬁ%&f-i Cﬁggf in 467 baRjaby sy clonhogugrerts, )it gerpmustard,

3150 g, S8yt G ibenlea gyt e
(2-gBuflasye Py fitratifreh yd e h-a4-6 P 8ro Zrah]) adttepAiuY, Grditblife

The conpound obtained in Step (i) (40 g) was dissol ved
Surhnas gaditrsxed| matbatrskasedeyhosing exdbiedsidd i phaxyurea,

e T e P S
%r?c‘ﬁ%ﬁ&?&%@ suh! 44 %ﬁri@iﬁ?ci‘fﬁttﬁéon@%ﬂl CEbEAGiM (tigunomycin,
yl ether. The
epirubicin, idarubicin, mitomycin-C, dactinomycin, and mithramycin);
antimitotic agénts (e.g., vincaalkaloid such as vincristine, vinblastine,
vindesine and vinorelbine, taxoid such as taxol and taxotere); and
topoisomerase inhibitors (e.g., epipodophyllotokine such as etoposide,
teniposide, amsacrine, topotecan and camptothecin).
[0068] |
(i) . Cytostatic agents including antiestrogens (e.g., tamoxifen,
toremifene, raloxifene, droloxifene and iodoxifene, etc.), estrogen
receptor down regulators (e.g., fulvestrant), antiandrogenic agents (e.g.,
bicalutamide, flutamide, nilutamide, and cyproterone acetate), LHRH
antagonists or LHRH agonists (e.g., goserelin, leuprorelin and buserelin),
pr_ogestogen (e.g., megestrol aéetate), aromatase inhibitors (e.g.,

anastrozole; letrozole, vorazole and exemestane) and Sa-reductase

inhibitors (e.g., finasteride).

(ii)  Inhibiting agents of invation of cancer cells (e.g., c-Src kinase
family inhibitors such as 4-(6-chloro-2, 3-methylenedioxyanilino)-7-[2-
(4-methyl piperazin-1 —yl)ethoxy]—5-tetrahydropyran—4—yloxy quinazoline
(AZD0530; WO01/94341) and N-(2- chloro - 6-methylphenyl)-2-{6-[4-(2-
hydroxyethyl)piperazin-1-yl]-2 -methylpyrimidine-4-ylaminolthiazol-5-
carbéxamido (dasatinib, BMS-354825; J. Med. Chem., .2004, 47, 6658;

6661), metalloprotease inhibitors and inhibitors of urokinase
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organi c | ayer was washed with water, dried, and
concentrated under reduced pressure. The residue
was. di ssolved in a m xture of hexane and 10 di et hyl

‘ether for cry stallization, and the obtained crystals

were collected by filtration —-Ho give the title
conpound. Yield: 199, 64 % 1H NVR (CDC13) 6 7.87 (1H,
s), 5.56-5.68 (3H, m, 4.31-4.35 (2H, t), 4.14-4.17
(1H, m, 3.76-3.80 (1H, m, 1.49-2.08 (10H, m, 0.98
136inihpgen Slctivating deceptor

F(8 Br ormg2 but oxy- g(te rah;f/%?gtlglr—ll-spsﬁcélnaa I?F)“Héﬁtﬁﬁr?rn
heparapagpiangitody)conpound obtained in Step (ii) (30 g)
was di ssolved in dichloronethane (200 m), and :
thereto was added N-bronosuccinimde (27 g) in

Rﬁgt 'W%to?'i’uﬁf:hgﬂ dﬁﬁ‘?f)&g%t S ataggr SRS g &htibody

m Xt ure was room

vk growth faatortrheemortatﬁteb@a§ (€%. aﬂﬁﬁdex%}a?@ aﬁtﬁ%éf;p
sodium thi osul fate, and the separ at ed aqueous | ayer

%%t@km%t‘ét@@rwmhnﬂf)m@aMBtthé arTfhbody gemiirirhay éErbitux,
rat aqueous  sodi um hydr ogen
e oottt Fasdo? Bt G sanrturaiar §8FERIPsRNtIbody

a%n@emiﬂ aherhdtnderal ! «dyged) r&ﬁgﬁfggheo?%a\?g2$ég§1%tology,

was di ssolved in ethyl acetate,

20Hb 53¢ Ul hi29); saldsitee &ohasé Omhitansksoshae asTétﬁdeﬁh@n BGwth
solution was filtered through silica gel, and
fagiordnOiRiters (fae EGER earilprzsesine kingise inbibitomss sach as N-

(glaﬁ&%/e}dﬂhnl%aﬂn Ig}tﬁgrt of hexa g(gand di et hyl ether for

crys ['MZa crystals were .

rﬁ@f;ble&hwprlb\pd‘xlybéﬁﬁidz%ﬁn%o4 &h‘ifﬁe g@sgﬁhﬁtﬂgﬁ el%%)ggg(& k

The filtraté was concentrat ed, e resi

- gphynyipderyy)- GoVum(zhnetf&I)qgerthphy dughbyblineef-ahgine (erlotinib,

23 eheo S Biatmina oo sl R qu@ier;gﬁ%ﬁ@m as
Sl TR % M

kihas8 imdibi{dls, sut)h a8.18Pafihlb, H):pa?oc%ﬁlﬂéﬁ r&\fth factor family
1.48-1.83 (8H m), 0.98 (3H. t). 5 Step (rv):

iphiRitensy Péa‘iﬁé@M@ﬁvygd @revithhpgiar mm;iy ﬂahlm-tgﬂ's) s9¢th isr
g T RO e R 08
Rl /RAfigMABnadH Bt HEs %@H%ﬁrnesyltransferase inhibitors, e.g.,
sorafenib (BAY4 3- 9006)), MEK and/or AKT kinase. signaling inhibitors,

~ c-kit inhibitors, abl kinase inhibitors, IGF(insulin-like growth

factor)recepto'r kinase inhibitors; and aurora kinase inhibitors (e. g.,
AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-
528 and AX39439) and CDK?2 and /or CDK4 inhibitors cyclin dependent
kmase inhibitors,

[0069]

(v)  Antiangiogenic agents, for example inhibiting agents of activity of
vascular endothelial cell growth factor (e.g., anti-vascular endothelial
cell growth factor antibody bevacizumab (Avastin™), and VEGF receptor

kinase inhibitors such as 4-(4-bromo-2-fluoroanilino-6-methoxy-7-(1-
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obtained in Step (iii) (28.5 g),, and the m xture was
heated at 65C for 9 10 hours. The reaction solution
was concentrated under reduced pressure, and thereto
was added water (500 m). The separated aqueous | ayer
was extracted with ethyl acetate, washed with a
saturated saline solution, and concentrated. The
residue was crystallized fromdiethyl ether to give
the title conpound. Yield: 14.2 g, 98 % 15 1H NWR

u . ,
SRR Wby bt Gt o
WOgE /(3265 1) 4-(#-Anoro82-ni@Hylir)dole 65-§ToxBHH-th$thdSiye - (3-

oldirs Dbt o Rgaa bl A B v emide AS@ oh

PR Pl fa R ETRTE 7y WoRR S s e

(sthiitinibh &V GOt/ GBS MBS coiipd@ed @idis S8 8t d eANBE&HA R fAar
72 hours, and concentrated under reduced pressure,
Pathlications | WO 322960 aWRXT (138036 W3R8 nandt hy |

BERESAPLAS LIRS 20

. . . . u . .. tet),
Tl et ARy ot

- 2- But oxy- 8- met hoxypuri n-9-yl net hyl ) phenyl] - net hanol

To -a_sol ution of 2-butoxy-8-nmethoxyadenine
(Y1} f MASCHARE HAEIR8iNg agruits sfuch a9 ¢pmhbpetastatin A4 aAnoivF

. d_potassium carbonate 77 _
P g B S BT a R R R Tl Bans: middefodigs,
WO0b /40829, WIBh 166 XUkH 6 1185 28Ul [y 8310 44%A o
tenperature for 18 hours. The carbonate I'n the
Weaer/it&21syst em was renoved by filtration, and the
filtrate was concentrated. Water was added to-the
residue, and the 5 m xture was extracted with 5 %

t hapabsd s eCl (§ }gg)l - nic laver .
({/\E/gs vvashsed seuc_cée%geggﬁ?’ ?\c/lq? ?1 wa éér“ég‘r%%f%g’% Sag.ﬁlpaf‘%sdantmense
tedhersbae! targets saod v iSI8200x. sodium sul fate. To the
resi due were added chloroform (125 m ), nethanol (25

m ) and diethyl ether (125 m), and the insoluble
(vc‘iﬁﬁi q}é/i@est}{eerré%\gl? 01b %x.fcuinlptlé aatbirPonfmT gérflé legicr: . gggmwagsappréach
such as abnormal p53 and abnormal BRCA1 or BRCA2, GDEPT (Gene-
directed enzyme pro-drug therapy)_ approach using cytosine deaminase,
thymidine kinase or bacterial nitroreductase enzyme, approach
enhancing patients’ tolerance for chemical therapy or radiation therapy

such as multidrug resistance gene therapy.

(ix) Immunotherapy approach, for example approach for enhancing

‘immunity to cancer cells of patients by exposuring cytokine such as

interleukin 2, interleukin 4 or Granulocyte-Macrophage Colony
Stimulating Factor (GM-CSF) €x-Vivo or in-vivo, T cell anergy reducing
approach, approach transplanting immune cells such as cytokine

exposuring dendritic cells, approach using cytokine exposuring tumor
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10 concentrated under reduced pressure, and diethyl

ether (150 mM) was added to the residue. The
precipitated white solid was collected by filtration
and dried to give the sub-title conpound as white
solid (7.2. g, 20.1 mml). Yyald: 71 % 1H NWR
(DVMBO-d6) 8 7.26 (2H, d, J =8.2 Hz), 7.19 (2H, d, J =
8."2-Hz), 15 6.47 (2H, brs), 5.15 (1H, t, J = 5.6
Hz), 5.01 (2H, s), 4.44 (2H, d, J = 5.6 Hz), 4.17
ceBHing,, arld approath Jusidglhtiddiotypic an6Bollypetd.2H, M,
1.44-1.34 (2H, m, 0.91 (3H, t, J =7.4 Hz). Step
(vii) : 6-Am no-9-(4-chl oronethyl benzyl) - 2-but oxy-7, 9-

I hydr,opurin-8-one hydrochl oride 20 To the conpound
[%E?‘é-‘]?‘}gg in Step (vi) (7.1 g, 19.6 mol) was added
[0bgb] oronet hane (140 m), and to the resulting
suspensi on was added thionyl chloride (4.3 m), and
t he fihd presemssinsthtivadwil be illastZateldurmord @t by the
m xt ure_was added tol uene (30 m ), and _the solvent was
feleymnafeamniss.bné thegrasentiaecntar shanldheot bejcomstrued
télg%u%glgtes&)wg&tm% was evaporated, and dried under

pressure to give the sub- t|tIe compound as
Bmalpkell ! euAsahod . oﬁ“ﬁ'ﬁ .
NVR ﬁ/so \316) 8b7 (3%“(%%‘% 9‘3& ki b)m My@hgétggf’oez{‘iﬁyl)w ?
dihydgopunin)8-onk 88 (2H, s), 4.73 (2H s) 4.21 (2H t,
é F 6 Hz), 1.68-1.59 (2H, n), 1.43-1.32 (2H, m,
8088l (3H, t. 3 = 7.4 Hz). 30 Step (viii): 78 The

in Ste Vi i 180 , 0.5 mmol
[égogﬁggg'ﬁl ne ?gp%qh) andpdl(l soz)rg I e?ﬁyl am ne (1) )

added to DVAY5 nl), and thdthi xture was stiNFeed
atN >for @ hou d ttie sol wénl‘[ s €é\Wapor améag
Nhe

@1 - \as addeqc,{/‘%}\, resi du%uo 5 pregj \ﬁ\, ﬁ\>d_B'
- sol i s collected filtration, .pard fied by sili

gel um chr omat agraphy (CHC13/ 30/ 1) to glyv
the title conpound (163 ng, 79 % . 1H NVR (DWVSO-d6) 6
9.94 (1H sYNHz7. 25 (4H, s), 6.45 (2HNHe), 4.83 (2H,

) 4. 14 = 64 Hz), 3.5ANCHHNt. J = 4
S & M @I}od@ 4 ), 105"%E;'Tﬁﬂ% Z o2
1.37 (2 é@l(SH t,J=7.5Hz.H |

NHz NHz
' Buo” N7 N
\< \__OH \\©\/0
i {
P
0P NN

o
Q
Step (i): 2-Chloro-9—(tetrahydro-2H-pyran-2—yl)—9H-purin—6-amine
 2,6-Dichloro-9-(tetrahydro-2H-pyran-2-yl}-9H-purine (55 g) was
dissolved in 7N ammonia-methanol solutioh, and the mixfure was
heated at 100°C in the sealed flask for 6 hours; The reaction mixture
was cooled to room temperature and allowed to stand ovefnight. The

mixture was filtered to give the title compound. Yield: 40g, 80 %
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In a similar manner to Exanple 1, the conpounds of the
followng Exanples 2 to 34 were obtained. Exanple
2:.6- Am no- 2- but oxy- 9- (4- pi peridi n-1-yl met hyl benzyl)-7
,9- dihydropurin-8-one (139 ng, 82 9% 15 [0072]
[Chemical fornula 12] NH2 H/yN I ~ O ' O NN 1H
NVR (DMSO-d6) 6 9.96 (1H, s), 7.23 (4H, m, 6.43 (2H,

s), 4.83 (2H, s), 4.15 (2H t, J = 6.4 Hz), 3.36 (2H,

s), 2.27 (4H m), 1.62 (2H, m, 20 1.35-1.49 (8H m,
161 AMR3IEDCLs) 8 8%0@-(41—1‘,'@1; skganphe by), 5.71 &1H ddz, 4.15-4.22
6- Ami no- 2- but oxy- 9- [ 4- (4- met hyl pi perazi n- 1-yl net’hyl’) -
(mezy),]&?,ngﬁ%zldﬂopurianEL-:bd@ ©Hsmyg, 69 % [0073]

T AT A it Dot S
6 oo B3e{ el Sy B AT fos igiydy b0

sojutidn3F godihinputoxiie Bblatinol] end tiRe MAdxtube B RESted
4: 6- Ami no- 2- but oxy- 9-[ 4- (4-di met hyl am nopi peridin-1 -
Unar FuHEHZ9 ieurs Tienghliaspadi suspanseort 6as rgoledtojoom

-temperature, diluted with water, and extracted with diethyl ether. The

organic layer was washed with waier, dried, and concentrated under

reduced pressure. The residue was dissolved in a mixture of hexane and
diethyl ether for crystallization, and the obtained crystals were collected
by filtration to give the title compound. Yield: 19g, 64 %.

1H NMR (CDC13) 6 7.87 (1H, s), 5.56-5.68 (3H, m), 4.31-4.35 (2H, t),
4.14-4.17 (1H, m), 3.76-3.80 (1H, m), 1.49-2.08 (10H, m), 0.98 (3H, t).
Step (iii): 8-Bromo-2-butoxy-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-
amine | |

The compound obtained in Step (ii) (30 g) was dissolved in

- dichloromethane (200 ml), and thereto was added N-bromosuccinimide

(27 g) in portions under stirring at room temperature, and then, the

mixture was stirred at room temperature overnight. To the mixture was
added a 20 % aqueous sodium thiosulfate, and the separated aqueous
layer was extracted with dichlbromethane. The organic layer was
washed with é saturated aqueous sodium hydrogen carbonate solution
and a saturated saline solution, and concentrated under reduced -
pressure. The residue was dissolved in ethyl acetate, washed with water
and saturated saline solution, and dried. The obtained solution was
filtered through silica gel, and concentrated under reduced pressure.
The residue was dissolved in a mixture of hexane and diethyl ether for
crystallization, and the obtained crystals were collected by filtration to -
give the crystals (26 g). The filtrate was concentrated, and the residue

was puriﬁed by column chromatography (ethyl acetate: hexane) to'give



10

20

25

30

[0074] [Chem cal formula 14] NH2 H N N>== ON, .

N1 N210 1H NMR (DMSO-d6) 6 9.96 (1H, s), 7.23 (4H,
, 6.46 (2H, s), 4.83 (2H, '

), 4.14(2H,t,J=6.6Hz), 3. 17(1H, d, J=2. OHz) , 2. 75(2H, d, J=

12.4 Hz), 2:.12 (6H, s), 1.927E1H n), 1.85 (2H, m,

1.60-1.67 (4H m, 1.30-1.40 (4H, n), 0.90 (3H, t, J
7.4 Hz). Exanple 5: 6-Ami no-2 -butoxy-9 -[4- (3

-di met hyl am nopyrrolidin- I -yl- 15

thietdryk)dien2)agd)- Th%sédWﬁa@@Wéﬂ&&rﬁB&hé&%@ oiREb tf@e’ﬂu%e

[0075] [Chem cal fornmula 15] INT~O 11

quEpognd ag ypllaw selr. (IRED 2665 g, ’95% mp414§>1am <25

2H. s 3 (2H, 205) 414&II

5 IR 78 550 8l64 Gty b aon BBy, hb £37(l, ). 3.74
>
(THoéﬁ)( ésHUéé)u? A2 228 Pq,rlci?-rrfﬁs(}gga Z‘%}ﬁ ?nr)y ®. é}ég'\;fmt)

Seep, (iv) 2- Buwx%&ndtho&y@@t&récﬁydro Ezeﬁwrgnﬁz -yl)-9H-purin-6-
6- Am no-2 -buto)y-9-
a(nzp_r{e[ met hyl - (1- met hyl pyrrol i di n- 3-

y ) arﬂn?%rormt hX%é bené‘?fﬁsz%{é gomﬁ4bﬁlﬁl)o\2§s (a%l%ierglg'

sodlum (3.7 g). To the obtained solution was added the compound

0
N
m

S),

obtained in Step (iii) (28.5 g), and the mixture was heated at 65°C for 9

hours. The reaction solution was concentrated under reduced pressure,

¢

~ and thereto was added water (SOO ml). The separated aqueous layer was

extracted with ethyl acetate, washed with a saturated saline solution,
and concentrated. The residue was crystallized from diethyl ether to
give the title compound. Yield: 14.2 g, 98 %. | |
I'H NMR (CDCls) 6 5.51(1H, dd),.5.2'8 (2H, bs), 4.29 (2H, t), 4.11-4.14
(4H, m), 3.70 (1H, ni), 2.76-2.80 (1H, m), 2.05 (1H, d), 1.47-1.81 (8H, m),
0.97 (3H, 1). |
Step (v): 2-Butoxy-8-methoxy-9H-purin-6-amine trifluoroacetic acid salt
The compound obtained in Step (iv) (24 g) was dissolved in .
methanol (300 ml), and thereto was added trifluoroacetic acid (30 ml).
The mixture was stirred at room temperature for 72 hburs, and
concentrated uﬁder reduced préssure, and crystallized from a mixture
of fnethanol and ethyl acetate to give the title compound as white solid.
Yield: 21 g, 80 %. o
'H NMR (CD3OD) 6 4.48 (2H; t), 4.15 (3H, s), 1.80 (2H, quintet), 1.50
(2H, sextet), 0.99 (3H, t).
Step (vi): [4—(6-Amino-2-Butoxy—S—rnethoxypurin-9—ylmethyl)phenyl]—
rhethanol | |
To a solution of 2-butoxy-8-methoxyadenine trifluoroacetic acid

salt (10 g, 42.1 mmol) in DMF (90 ml) were added potassium carbonate
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H N-"-,,-"\0 | NN>==0O~ NOCN 1H NWVR (DVBO-d6) 6 -
9.91 (1H, brs), 7.25 (4H ), 6.45 (2H, s), 4.83 (2H,
s), 4.14 (2H, t, J = 7.0 Hz), 3.41 (2H d, J =
13.6Hz), 3.33(2H,d,J= 13.6 Hz), 3.05 (1H, m, 2.55
(1H, m, 2.36-2.44 (3H n), 2-20. (3H s), 10 1.97
(3H s), 1.86 (1H, m), 1.60-1.64 (3H n), 1.38 (2H,

m, 0.90 (3H, t, J=7.4Hz). Exanple 7: _

N-{1-[4- (6-Am no- 2- but oxy- 8- or};- 7, 8-di géldgigi“ n- 9;3%
i ghudhenamdipl (Rehy @ dkyin¥ 1165 546.4
(g/o [tgo%%b 15yr%cﬁe(m' AR aﬁsf%wr\w H_Il{lﬁ‘%ﬁ
TR, NUBDEHS NIXtUiHe NS 6 DMB@ db )robmd t&h petdture)for .2Bours.

’él-_f'egb%rgéngfeji% E}%ﬂie%ﬁorg sggtc%rgHHvagir%:n@A{méArlp}(Q%ﬂrﬁtylon‘? aj'ld the
DLl =10, ¢ 7 (3H_ ), 1.60-1.67

Ty @ pobseguised ity way gl iy ridle and gne

rhiturExeapertBicted with 5 % methanol in chloroform (800 fnl). The

1-[ 4-(6- Ami no- 2- but oxy- 8- oxo- 7, 8- di hydropuri n-9-vyl
QFERRIS i yas prasdrdddbnecessivelyowithi wasmi andrm setu(rk3sd

s—'%rgj?ﬂ?tiox{,oa(yg ]dr{e?gxrrgrcg(l)difu%nsul,lll?at:tla?ll‘oégt%le 15|el_s|%d1lje v&l7\|ere
added chloroform (125 ml), methanol (25 ml) and diethyl ether (125 ml),
and the insoluble solid was removed by filtration. The filtrate was
concentrated under reduced pressure, and diethyl ether (150 ml) was
added to the residue. The precipitated white solid was collected by

filtration and dried to give the sub-title compound as white solid (7.2 g,

20.1 mmol). Yield: 71 %.

'H NMR (DMSO-de) 6 7.26 (2H, d, J = 8.2 Hz), 7.19 (2H, d, J = 8:2 Hz),
6.47 (2H, brs), 5.15 (1H, t, J = 5.6 Hz), 5.01 (2H, s), 4.44 (2H,d, J = 5.6
Hz), 4.17 (2H, t, J = 6.6 Hz), 4.03 (3H, s), 1.68-1.59 (2H, m), 1.44-1.34
(2H, m), 0.91. (3H, t, J = 7.4 Hz).
Step (vii): 6-Amiho—9-(4-chloerethbeenzy1)—2-butoxy-7,9—
dihydropurin-8-one hydrochloride

To the compound obtained in Step (vi) (7.1 g, 19.6 mmdl) was
added dichloromethane (140 ml), and to the resulting suspension was
added thionyl chloride (4.3 ml), and the mixture was stirred at 5° for 2
houfs. To the mixture was added toluene (30 ml), and the solvent was
evaporated. Toluene (100 ml) was added to the residue, and the solvent
was evaporated,. and dried under reduced pressure to give the sub-title

compound as pale yellow solid (7.2 g, 19.6 mmol). Yield: 99 %.

'H NMR (DMSO-de) § 7.39 (2H, d, J = 8.2 Hz), 7.30 (2H, d, J = 8.2 Hz),

4.88 (2H, s), 4.73 (2H, ), 4.21 (2H, t, J = 6.6 Hz), 1.68-1.59 (2H, m),
1.43-1.32 (2H, m), 0.90 (3H, t, J = 7.4 Hz).
Step (viii):
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ONN 1-'i 1H NWR (DVSO-d6) 6 9.95 (1H, s), 7.23
(4H, m, 6.70 (1H, s), 6.45 (2H, s), 4.83 (2H, s),
4.14 (2H, t, J = 6.6 Hz), 3.38 (2H, s), 3.38 (3H, s),
2.75 (2H, d, J =11.2 Hz), 2.05 (1 H m, 1.85 (1H,
g, J = 9.6 Hz), 1.40-1.64 5 (&4, m, 1.38 (2H, m,
0.91 (3H, t, J = 7.2 Hz). Exanple 9:

6- Am no- 2- but oxy- 9-[ 3« (4- met hyl pi perazin- |
-yl met hyl)- benzyl]-7, 9-di hydropurin-8-one) (171 ng) .

0079Th woad |
7SR, st en ) bk Qi

morghebpe ()3 mi)smd ,@Hsopgppydetﬂh@rlzéﬁllthe $1 mII-,) WréZddded to

]95\/11*‘] &5 ggl;)?flflzizd) mesnﬁg){ re( y}afs ﬁilrrq;i g‘g 8p§ ni)or 2 hl%)%rs, lejd the
si(d?%r}%%g?%v%_ Qate@\ 'Ve‘gﬁélowaisgadglgd HELTIERYA h°"¥21d t%e

kated, Soliti Ldted & 8
}Tjené;?an %::I Solt wh?af cztg]( dtBN 1 ylilﬂﬁﬁl\ll‘a(tl%%p ﬂ-{%‘(l)ﬁgigl\?@ sih%g %]1'

sBoPEEtograptog (CHIEGL sMeQH230( AHto Wive Bhé&tIéZIH,
C?f‘ﬁfé??’éi(l% %553/")34326( (2E|H s; : 3 ;74'( gH,Hzli : %5 %
1@HNMH)(DMséﬁd(—,)4$*9.9% (14,39, @b @Y, 5), 6.45 28, ), 4.83 2H, 5),
4.14 (2H, t, J = 6.4 Hz), 3.54 (4H, t, J = 4.2 Hz), 3.40 (2H, s), 2.31 (4H,
m), 1.62 (2H, m), 1.37 (2H, m), 0.91 (3H, t, J - 7.2 Hz).

In a similar manner to Example 1, the compounds of the following
Examples 2 to 34 were obtained.
Example 2: .6-Arnino—2-butoxy—9—(4—pip_eridir_1— 1 -ylrhéthylbenzyl)-? ,9-
dihydropurin-8-one (139 mg, 82 %)
[0072]

[Chemlcal formula 12]
NH,

/\/\OJ\)I =0
0

'H NMR (DMSO-dg) 6 9.96 (1H, s), 7.23 (4H, m), 6.43 (2H, s), 4.83 (2H,
s), 4.15 (2H, t,J = 6.4 Hz), 3.36 (2H, s), 2.27 (4H, m), 1.62 (2H, m),
1.35-1.49 (8H, m), 0.91 (3H, t, J = 6.4 Hz).

Example 3: 6-Amino-2-butoxy-9-[4-(4- methylplperazm 1-ylmethyl)-
benzyl]-7,9- dlhydropurm 8-one (145 mg, 69 %)

[0073]
[Chemical formula 13]
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82 Exanple 11: 6-Am no-2

- ( 2- et hoxyet hoxy) 9-[ 4- (4- net hyl pi perazi n-1-

yl met hyl ) benzyl ] -7, 9-di hydropuri n-8-one (170 ng, 68 %
[0081] [ Chemi cal fornula 21 ] NH2 H INI N~0 ON
ONN-~ \/ N 51HNI\/R(DI\/$g'd6) 6 9.98 (1H, s),
7.24 (4H, m, 6.49 (2H, s), 4.83 (2H, s), 4.26 (2H,
t, J =4.8 Hz), 3.58 (2H, t, J = 4.8 Hz), 3.38 (2H,
s), 3.27 (3H, s), 2.29 (84 m, 2.12 (3H, s). Exanple
12: 6- AmNUz%'11 _
-(2-nmeth oxy) - 9-[ 4- (4- phenyl pi perazin- | - 10

emical for aN22]- NH2 N/ \. >==11. 0 ON:
r NLH N O dp) )5 9.97 (1H, s), 7.28 (4H,
m, 7.19 (2H, m\ §80'(ZH, 15 ), 6.76 (1H t, J =
7.2.Hz), 6.49 (2°7s), 4.85 (2H, s), 4.27 (2H, t, J =
1H. EM—RXDNS@%&)ZHQ 96 (JHs sp, 2.2 )4H3. s‘fr76(4%“|f21§ s),%.83 (2H, s),
(3 s), 3.10 (4H m, 2.47 (4H m
461%?? 012J T 8-hEl70RyES 11JHy)s) 92 [30 (&Hptre)néb(ﬂlzl(ﬁélr isfli h-62 (2H,

-~ yl met hyly be zy)i=}®7 9- di hydropurin-8-one (86 ng, 45 %
(05821071

.'Hb)s %ﬁé%%éﬂﬁfgﬁwﬂ t,9 gl,pyzdf_l%?'url n- 8-one (170 rrg,.

Example 4: 6-Amino-2-butoxy-9-[4-(4-dimethylaminopiperidin-1- |

ylmethyl)benzyl]-7,9-dihydropurin-8-one (167 mg, 74 %)
[0074]

[Chemical formula 14]
NH,

/\/\O)\/lji =0 \N\'

a@&
'H NMR (DMSO-de) 6 9.96 (1H, s), 7.23 (4H, m), 6.46 (2H, s), 4.83 (2H,
s), 4.14 (2H, t, J = 6.6 Hz), 3.17 (1H, d, J = 2.0 Hz), 2.75 (2H, d, J =
12.4 Hz), 2.12 (6H, s), 1.92 (1H, m), 1.85 (2H, m), 1.60-1.67 (4H, m),
1.30-1.40 (4H, m), 0.90 (3H, t, J = 7.4 Hz).
Example 5: 6—Amino—2-butoxy-9-[4-(3-dimethylaminopyrrolidin-l—yl—
methyl)benzyl]-7,9-dihydropurin-8-one (115 mg, 63 %)
[0075]

[Chemical formula 15]
NH,

;I :’@V NK}»(

'H NMR (DMSO-ds) 6 9.95 (1H, s), 7.25 (4H, m), 6.45 (2H, s), 4.83 (2H,
s}, 414(2H t,J = 66Hz) 3.49 (2H, d, J—132Hz) 3.39 (2H,d, J =
13.2 Hz) 2.62 (2H, m), 2.37 (1H, m), 2. 20 (1H m), 2.05.(6H, s), 1.80



10

20

[Chemi cal formula 23] 83 N2 H N >==0 O NN/ 1| /
N 1H NVR (DMSO-d6) 6 9.97 (1H, s), 7.27 (6H, n), 6.91
(3H, m, 6.48 (2H, s), 4.84 (2H, s), 4.36 (1H, nm,
4.26 (2H, t, J = 4.8 Hz), 3.59 (2H, t, J = 4.8 Hz),
3.44 (2H, s), 3.27 (3H, s), 2g64 (2H, m, 2.20 (2H t,
J =9.2 H), 51.90 (2H m, 1.60 (2H, n). Exanple

~14: 6-Ami no-9 -(4-dimethyl am nomet hyl benzyl) -2 -(2

- met hoxy- et hoxy) -7, 9-di hydropurin-8.-one (130 ng, 63

(PH, ErQ0846>2 BHhQﬁ] c1aB7f(Q , 490 (BH2t, I Helg Mzp==0 O
10 1H N ?DNB d6) 6 9.97 (1H, s), -

E?:a;zmpl(ezm 6rﬁrnlaoZ%Lb(taplxyé% (44| BetiigH 1-megthylpwsolidin-3-

'YL))%L{H@%C%@é%%xlir’-%é@{?%@ﬁrowrlrzf%mn% (7 ?ﬁgg’ 31§x/;';m| e

[%{?7A6n¥no- 9-{4-[ (diisopropyl am no)net hyl] benzyl }-2-(2-
[Chenstaloforeihiexyd} 7, 9- di hydropurin-8-one (51 ng, 29 %
[ 0085] [ﬁgen1cal formula 25] NH2

e

SO
'H NMR (DMSO-de) 6 9.91 (1H, brs), 7.25 (4H, m), 6.45 (2H, s), 4.83 (2H,
s),4.14 (2H, t, J = 7.0 Hz), 3.41 (2H, d, J = 13.6 Hz), 3.33 (2H, d, J =
13.6 Hz), 3.05 (1H, m), 2.55 (1H, m), 2.36-2.44 (3H, m), 2.20.(3H, s),
1.97 (3H, s), 1.86 (1H, m), 1.60-1.64 (3H, m), 1.38 (2H, m), 0.90 (3H, t,
J = 7.4 Hz). ' _
Example 7: N-{1-[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydropurin-9-
ylmethyl)benzyl]plperldm 4-yllacetamide (191 mg, 82 %)
[0077]
[Chemlcal formula 17]

)\)I i?@\/ OH\COCHS

IH NMR (DMSO-de) 6 9.95 (1H, s), 7.23 (4H, m), 6.45 (2H, s), 4.83 (2H,

's), 4.14 (2H, t, J = 6.6 Hz), 3.47 (1H, m), 3.38 (3H, s), 2.70 (2H, m), 1.94

(2H, t, J—108Hz) 1.77 (3H, s), 1.60-1.67 (4H, m), 1.31-1.40 (4H, m)
0.90 (3H, t, J = 7.4 Hz).

Example 8: 1-[4-(6-Amino-2-butoxy-8-ox0-7,8- d1hydropur1n -9-yl-
methyl)benzyl|piperidine-4-carboxylic acid am1de (135 mg, 60 %)
[0078]

'[Chemical formula 18]
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H N>=INO O-~ONN-~ 1H NI\/R(DI\/SOdG) 6 9.95 (1H,
s), 7.26 (4H m), 6.47 (2H, s), 4.83 (2H 20 s), 4.27
(2H) t, J = 4.8 Hz), 3.59 (2H, t, J = 4.8 Hz), 3.56
(2H, s), 3.27 (3H s), 2.93 (2H sept, J = 6.8 Hz),
0.97 (6H, s), 0.95 (6H s). 847 Exanple 16:

6- Am no- 2- ( 2- net hoxyet hoxy) - 9- (4-{[ ( 2- .

met hoxyet hyl ) met hyl am no] met hyl } benzyl ) - 7, 9- di hydr opur
in-8-one (62 ng, 25 % [0086] 5 [Chem cal fornula

26] NH2 HzNHN [l NN>=ON O/ 1H NWR (DWVSO d6) 6

997(1I—|\j 724(4H m, 6.48 (2H, s), 4.83 (2H,

's), 4.26 Q) = 4.8 HZLONBL,58 (2H, t, J = 4.8
océ‘ , 3.27 H, s) 3.21 (3H, s), 2.48

(2H m, 2. 10 ). N10 Exanpl e 17:

6- Am no-9-{4-[(c yImet hyl am no) net hyl ]

benzyl } - 2- (2- net hdoxyet hoxy)- 7, 9-di hydropuri n-8-one .
1¢nwng(bmsc%iai 88835 (1HChg M7z (dmr )l &. 2011 NS, H4ad (oH,

s) 483(2H s), 4.14 (2H, t, J = 6.6 Hz), 3.38 (2H, s), 3.38 (3H, s), 2.75
(2H, d, J = 11.2 Hz), 2.05 (1H, m), 1.85 (1H, q, J = 9.6 Hz), 1.40-1.64
(6H, m), 1.38 (2H, m), 0.91 (BH, t,J=7.2 Hz).

Example 9: 6-Amino-2-butoxy-9-[3-(4-methylpiperazin- 1 -ylmethyl)-
benzyl]-7,9-dihydropurin-8-one) (171 mg)

© [0079]

[Chemical formula 19]
NH,

A

1H NMR (DMSO-de) 6 9.95 (1H, s), 7.26 (2H, m), 7.16 (2H, m), 6.45 (2H,
s), 4.84 (2H, s), 4.14 (2H, q, J = 6.6 Hz), 3.40 (2H, s), 2.29 (8H, m), 2.13
(3H, s), 1.63 (2H, m), 1.37 (2H, m), 0.91 (3H, t, J = 7.2 Hz).

Example 10: _6—Amino—2-(2—methoxyethoxy)-9-(4—piperid_in—1—ylmethyl—
benzyl)-7,9-dihydropurin-8-one) (210 mg, 88 %)

[0080] |

[Chemical formula 20]
NH,

t%ﬁ

'H NMR (DMSO-de) 6 9.98 (1H, s), 7.23 (4H, m), 6.48 (2H, s), 4.83 (2H
s), 4.26 (2H, t, J = 4.8 Hz), 3.59 (2H, t, J = 4.8 Hz), 3.35 (2H, ), 3.27
(3H, s), 2.26 (4H, m), 1.46 (4H, m), 1.36 (2H, m).

>
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15 1H NVR (DMBO-d6) 6 9.95 (1H, s), 7.23 (4H, m, 6.45

(2H, s), 4.83 (2H, s), 4.27 (2H t, J = 4.8 Hz), 3.59

(2H, t, J = 4.8 Hz), 3.49 (2H, s), 3.27 (3H, s), 2.36

(1H, m, 2.06 (3H, s), 1.75 (4H m, 1.56 (1H, m,

1.05-1.25 (5H, m Exanple 18gsy

6- Am no- 9- (4- cycl ohexyl am nonet hyI benzyl)-2-(2- 20.

nmet hoxyet hoxy) - 7, 9-di hydr opuri n-8-one (41 ng, 19 %

[0088] [ Chem cal formula 28] 85 NH2 H NN IIIl N
ExGnble 10 6-AhhihYR (DMBEH6 Xy &hdxFp o 4%§ihvl ipétazin- 1-

2 , 6.45 (2H, s() 4. 82){}(’2H X%i Mi ﬁgé

i thy)) berz@}- 7,2+ ihgyiropusio- 62¢iae(170 mg468 %Z) 3. 27

: 2.32 (1H, 1.80 (2H, , 1.64 (2H, ,
(G381 2y, 2,37 (2 . (2H m (2H " m

, 1.00 5 1.18 (5H, m. Exanple 19:

h%ag, xyet hoxy) - 9-{4-[ (net hyl phenyl am no) -
[@ Ia%lo liz‘é\‘l@%ﬁ]g di hydropurin-8-one (185 ng, 100 %
[0089] m cal formula 29] NH2 H N N >==0"

_ ~0111 NlO N/ 1H NWR (DI\/SO dé) 6 9.98 (1H, s),
7.29-7.3 ( H >=p, 7.10-7.1,6 (4H m, 6.68 (2H, d, J
=080~ ~§9 (1H, 7%\”‘” 6.47 (2H, s), 4.86 (2H,
s),

1H NMR (DMSO-de) 6 9.98 (1H, s), 7.24 (4H, m), 6.49 (2H, s), 4.83 (2H,

s), 4.26 (2H, t, J = 4.8 Hz), 3.58 (2H, t, J = 4.8 Hz), 3.38 (2H, s), 3.27
(3H, s), 2.29 (8H, m), 2.12 (3H, s). |

Example 12: 6-Amino-2-(2-methoxyethoxy)-9-[4-(4-phenylpiperazin-1-
ylmethyl)benzyl]-7,9-dihydropurin-8-one (86 mg, 45 %)

[0082]

[Chemical formula 22] .
NH»

e O
JI\@VO

IH NMR (DMSO-de) 6 9.97 (1H, s), 7.28 (4H, m), 7.19 (2H, m), 6.90 (2H,
m), 6.76 (1H, t, J = 7.2 Hz), 6.49 (2H, s), 4.85 (2H, s), 4.27 (2H, t, J =
5.2 Hz), 3.59 (2H, t, J = 5.2 Hz), 3.47 (2H, ), 3.27 (3H, s), 3.10 (4H, m),
2.47 (4H, m).

Example 13: 6-Amino-2-(2-methoxyethoxy)-9-[4-(4-phenoxypiperidin-1-

ylmethyl)benzyl]-7,9-dihydropurin-8-one (170 mg, 45 %)
[0083]
[Chemical formula 23]



10

20

4.52 (2H, s), 4.25 (2H, t, J = 4.8 Hz), 3.58 (2H, t, J
= 4.8 Hz), 3.27 (3H, s), 2.97 (3H, s). 15 Exanple 20:
6- Ami no- 9-{4-[ (benzyl net hyl am no) net hyl ] benzyl ; - 2- ( 2-
nmet hoxyet hoxy) - 7, 9-di hydropuri n-8-one (210 ng, 85 %
[0090] [Chem cal formula 30]ggNH2 H N >==0O 1-10~olN
NN 20 1H NVR ( DVMBO- d6) 610 00 (1H, s), 7.23-7.34
(10H, m, 6.49 (2H, s), 4.84 (2H, s), 4.26 (2H, t, J
= 4.8 Hz), 3.58 (2H, t, J = 4.8 Hz), 3.45 (2H, 86 s),
3.43 (2H, Ntij 3 26 (3H, s), 2.05 (3H, s). Exanple 21:

6- Am no
- 9- (4 ph I|)ﬁ=c4 yl met hyl o; 2. - 2- propoxy-7, 9-
[F=M8- one (85 [0091] 5 [Chemi cal

forrrulaSl >-|O~(]NNOJ N 1H NVR

( DMBO- d6) 6 9.9 s) 7.25 (4H, s), 6.46 (2H, s),

4.83 (2H, s), 4. 9(2H t, J =6.8 Hz), 3.54 (4H, t,

lﬁI)NNgRggN%%a 66)4&)9(@74(151) s) 27 37 (GH'L m)U')S 91.(8H, @H6.48 (2H,
, t,

sb-AFNED- By &- 30 éb&lmbtﬁaﬁy(ﬂg{(m*hﬁngﬁd{zh -A5QI1(2H, t, J =

ATy Qec{‘ﬂﬁh £y 93 4vatt ogutd Ba85e08)) (28 By 42 ﬂ 9.2 Hz),

1.90 (2H, m), 1.60 (2H, m).

éa

Example 14: 6—Arn1no-9—(4—c_limethylamiriomethylbenzyl)—2-(2-methoxy-
ethoxy)-7,9-dihydropurin-8-one (130 mg, 63 %)
[0084]

[Chemical formula 24]
NH>

o\/\o/kt =0
Lo

IH NMR (DMSO-ds¢) 6 9.97 (1H, s), 7.24 (4H, m), 6.48 (2H, s), 4.83 (2H,
s), 4.26 (2H, t, J = 4.8 Hz), 3.58 (2H, t, J = 4.8 Hz), 3.33 (2H, s}, 3.27
(3H, s), 2.29 (8H, m), 2.11 (6H, s).

Example 15: 6-Amino-9-{4-[(diisopropylamino)methyl]benzyl}-2-(2-
methoxyethoxy) 7,9- dlhydropurm -8-one (51 mg, 29 %)

[0083]

[Chemical formula 25]
NH2

)\JI o
00

'H NMR (DMSO-de) 6 9.95 (1H, s), 7.26 (4H, m), 6.47 (2H, s), 4.83 (2H,
s), 4.27 (2H, t, J = 4.8 Hz), 3.59 (2H, t, J = 4.8 Hz), 3.56 (2H, s), 3.27
(3H, s), 2.93 (2H, sept, J = 6.8 Hz), 0.97 (6H, s), 0.95 (6H, s).
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[0092] [Chemical forrmula 32 NH2 H I1II N ONNrO
NJ 15 1H NWR (DMBO-d6) 6 9.96 (1H, s), 7.24 (4H, s),
6.44 (2H, s), 4.82 (2H, s), 3.97 (2H, d, J = 7.2 Hz),
3.53 (4H, t, J = 4.4 Hz), 3.40 (3H, s), 2.30 (4H, m,
1.17 (1H m, 0.49 (2H m, 0g26 (2H m. Exanple 23:
6- Am no- 9- (4- nor phol i n-4-yl met'hyl benzyl)-2-(4, 4, 4-

trifluorobutoxy)-7,9-dihydropurin-8-one (215 ng, 96 %
20 [0093] [Chemical fornmula 33] 87 NH2 H N IIIl N

Ex3nple 16 B- ng__ml 1H, s),
7.25 (e4ﬁ| s)Nngnggg(%]H{He??/BX& 84 ( E? (ﬁs{&’g 4. 2(1 (2H,)

methpxyeghul) FE)thYIﬂlﬁmC(]Mthlyl}bhnzydl).—Zi:gﬂﬂ)hydkoﬂtﬁlr@ﬁ%—one (62
s%, 25.079, - 2.40 (6H, m), 1.86-1.92 (2H, m. 5 Exanple
84, <8-Ahi no-9 - [ 4- (4- met hyl pi perazin- |

OMgg?at hyl ) benzyl]-2-(4, 4, |
trifl uorobutoxy)-7,9-di hydropurin-8-one (84 ny, 49

[%ehﬂ@%forrbﬂéﬁ%pal formula 34] NH2 H NN F3C-"0~
NH,

t o
\ /

SO
'H NMR (DMSO-de) 6 9.97 (1H, s), 7.24 (4H, m), 6.48 (2H, s), 4.83 (2H,
s), 4.26 (2H, t, J = 4.8 Hz), 3.58 (2H, t, J = 4.8 Hz), 3.42 (4H, m), 3.27
(3H, s), 3.21 (3H, s), 2.48 (2H, m), 2.10 (3H, s).
Example 17: 64Amino—9—{4—[(cyclohexylmethylamino)methyl]benzyl}-Q—(2—
methoxyethoxy)-7,9-dihydropurin-8-one (164 mg, 75 %)
[0087] |

[Chemical formula 27]
“NH,

J\J\/E 7=0
O

'H NMR (DMSO-ds) 6 9.95 (1H, s), 7.23 (4H, m), 6.45 (2H, s), 4.83 (2H,

©s),4.27 (2H, t, J = 4.8 Hz), 3.59 (2H, t, J = 4.8 Hz), 3.49 (2H, s, 3.27

(3H, s), 2.36 (1H, m), 2.06 (3H, s), 1.75 (4H, m), 1.56 (1H, m), 1.05-1.25
(5H, m).

Example 18: 6-Amino-9-(4-cyciohexylaminomethylbenzyl)-2-(2-
methoxyethoxy)-7,9-dihydropurin-8-one (41 mg, 19 %)

[0088] _

[Chemical formula 28]
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NJ 10 1H NVR (DMSO-d6) 6 9.98 (1H, s), 7.24 (4H n)
6.50 (2H, s), 4.84 (2H, s), 4.21 (2H, t, J = Hz
3.39 (2H, s), 2.30-2.39 (10H, m, 2.12 (3H, s)
1.86-1.90 (2H, m. Exanple 25:

6- Am no- 9- (4- {[ (2- et hoxyet hygynet hyl am no] met hyl } -
benzyl)-2-(4, 4,

4-trifluorobutoxy)-7,9-di hydropuri n-8-one (64 ng, 57
% 15 [0095] [Chemical formula 35 NH2 H N N

).

F3C~~O N H,NVR (DI\/SO d6) 6 9.89 (1H, s), 7.23 (4H,
NS) 4.84 (2H, s), 4.21 (2H, t, J = 6.4
( “mp, 3.21 (3H, s), 2.49 (2H, ), 2.35

N12 3H s), 1.89 (2H, m. Exanple 26:

6Amno [4( ;);5'; di n-1-yl net hyl ) benzyl ] -2
88 (222tr|fl ¢ oﬁ;}lehydropurlnSOne
(140 ny, 77 %9 [0096] | cal formula 36] NH2 H

E 0
l%llﬂwf?) (%8(2)4d?)?H© %I‘elltgi éags%ZHW?s@'\@& Q%SH G2 s984 82 (2H,
sB. 327 2H, 6)J 34 89H(ZBH$ 6§’) (213, 3)53(591 (21»@, t, d. =6@ $2LH;) 3.27

B S5 Pt ok h Gl By 8 5

H7m), 1 80 (2H m), 164 (2H m) 1a3(1H m) 1.00-
165% I.aL[4 (4- oxopi per| di n- 1-yl met hyl ) benzyl ] -2-(2, 2
25 trrf

ior oet hoxy) - 7, 9-di hydr opuri n-8-one (45 ngy, 35
PRartBld 9096} Amino-2-(2- methoxyethoxy) -9-{4- [(methylphenylammo)-
methyllbenzyl}-7,9-dihydropurin-8-one (185 mg, 100 %)
[0089] |

[Chemical formula 29].

IH NMR (DMSO-de) 6 9.98 (1H, s), 7.29-7.33 (2H, m), 7.10-7.16 (4H, m),
6.68 (2H, d, J = 8.0 Hz), 6.59 (1H, 7.2 Hz), 6.47 (2H, s), 4.86 (2H, s),

4.52 (2H, s), 4.25 (2H, t, J = 4.8 Hz), 3.58 (2H, t, J = 4.8 Hz), 3.27 (3H,

s), 2.97 (3H, s).

Example 20: 6—Amino-9—{4-[(benzylmethylamino)mefhyl]benzyl}—2-'(2-
methoxyethoxy)-7,9-dihydropurin-8-one (210 mg, 85 %)

[0090]

[Chemical formula 30]

)\)I =0
\
\\©\/N
'H NMR (DMSO-de) 6 10.00 (1H, s), 7.23-7.34 (10H, m), 6.49 (2H, s),
4.84 (2H, s), 4.26 (2H, t, J = 4.8 Hz), 3.58 (2H, t, J = 4.8 Hz), 3.45 (2H,
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[Chemical forrmula 37] NH2 HNN>=0 ill, F,C-, ON
N 1H NVMR (DMsSO-d6) 6 10.09 (1H, s), 7.30 (4H, m, 6.66
(2H, s), 4.85 (4H, m, 3.56 (2H, s), 2.66 (4H t, J =
6.0 Hz), 2.32 (4H, t, J = 6.0 Hz). 15 Exanple 28:

6- Am no- 2- but yl am no- 9- (4- di ngghyl am nonet hyl benzyl) -
7, 9-di hydropurin-8-one (45 ng) [0098] [Chem cal
formula 38] NH2 H Il N NNN HN-_ 20 1H NW\R
(DVMBO-d6) 6 9.62 (1H, s), 724(2H d, J = 8.4 Hz),

s], 3Gt3 &2, §), 3.267381,45)H2)05 §3M7 s(.1H, t, J = 5.8 Hz),
598 2H.s), 4.79 (2H s), 3.31 (2H 89 s), 3.16
1q6 Aming-g- (lel)tlorghphn( GWIHQE)thylbe!r&y(l)ZEI—pH)poxy 7,9-

déhxa{é\éﬁénn%t%ea‘ﬁgjgs@%i Bl per=| gi ﬁ Tz_zn rreE;(ﬁngjlbgngsl ) -

%0997 di hydropurin-8-one (48 ng) 5 [0099] [ Chem cal
[fornLIa 39 NH2 H NNNN H
[Chemical formula 31]

)\t =0 o
pees

'H NMR (DMSO-de) & 9.96 (1H, s}, 7.25 (4H, s), 6.46 (2H, s), 4.83 (2H, s),
4.09 (2H,t,J = 6.8 Hz), 3.54 (4H, t,J = 4..6 Hz), 3.40 (3H, s}, 2.31 (4H,
mj, 1.65 (2H, m), 0.92 (3H, t, J = 7.2 Hz).
Example 22: 6—Arnino—2-cyclopfopylme-thoxy-Q—(4—morpholin—4—jrl-
methylbenzyl)-7,9-dihydropurin-8-one) (58 mg',. 42 %)
[0092]

[Chemical formula 32]
NH,

ﬁ =~
kQVNJ
IH NMR (DMSO-ds) § 9.96 (1H, s), 7.24 (4H, s), 6.44 (2H, s), 4.82 (2H, s)

3.97 (2H, d, J = 7.2 Hz), 3.53 (4H, t, J = 4.4 Hz), 340(3H s), 2.30 (4H,
m), 1.17 (1H, m), 0.49 (2H, m), 0.26 (2H, m).

H

Example 23: 6—Am1no—9-(4—morpholin-4—ylmethylbenzyl)-2-(4, 4, 4-
trifluorobutoxy)-7,9-dihydropurin-8-one (215 mg, 96 %) '
[0093] |

[Chemical formula 33]. |
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ND 1H NVR (DMSO-d6) 8 9.63 (1H, s), 7.23 (2H, d, J =
8.4Hz), 7.20 (2H, d, J = 8.4Hz), 6.21 (1H, t, J = 5.6
Hz), 6.00 (2H, s), 4.78 (2H, s), 3.35 (2H, s), 10
3.16 (2H, g, J = 6.8 Hz), 2.26 (4H m, 1.24-1.37
(10H, m, 0.87 (3H t; J 6.8gkz). Exanple 30:
6- Am no- 2- but yl am no- 9- ( 4- nor phol i n- 4-yl net hyl benzyl ) -
7 9- di hydropurin-8-one (185 ng) [0100] 15 [Cheni cal
ormula 40 NH2 H NNO ~0 NNNHr 1H NWR
(DI\/SOdG) 5N8l262 (1H, s), 7.24 (4H, m, 6.17 (1H t, J
. 6 Hz) (2H, s), 4.78 (2H, s), 3.54 (4H, t, J

—

4.4 Hz), Y28, s), 3.16 (2H, q, J = 6.8 Hz),
)I* n4o Hz)(‘IO45 (2H, M), 1.30 (2H m,

%8 20(3H t, . Exanpl e 31:

6- Am no- 2- but yl am Ej 4-di met hyl am nopi peri di n-. |
- yl met hyl ) benzyl ] - 9 di hydropuri n-8-one (103 ng)

D NOAR (III\@B/@rﬁGPb 1f(D0m1{hH &), 7.29 (4H3), K 5N N §7@.84 (2H,
N- NHI1

s), 4.21 (2H, t, J = 6.4 Hz), 3.54 (4H, t, J = 4.4 Hz), 3.40 (3H, s), 2.31-
2.40 (6H, m), 1.86-1.92 (2H, m). | |

Example 24: 6-Amino-9-[4-(4-methylpiperazin- 1 -ylmethyl)benzyl]-2-(4,
4, 4-triﬂuorobutoxy)—7,9-dihydrop1irin—8-one (84 mg, 49 %)

[0094]

[Chemical formula 34]
NH,

A~ )I =0 N
FaC o \\@\/Q
'H NMR (DMSO-de) 6 9.98 (1H, s), 7.24 (4H, m), 6.50 (2H, s), 4.84 (2H,
s), 4.21 (2H, t, J = 6.4 Hz), 3.39 (2H, s), 2.30-2.39 (10H, m), 2.12 (3H, s),
1.86-1.90 (2H, m). |
Example 25: 6—Amino-9—(4-{[(2-methoxyéthyl)methylamino]methyl}—
benzyl)-2-(4, 4, 4-trifluorobutoxy)-7,9-dihydropurin-8-one (64 mg, 57 %)
[0095] o
[Chemical formula 35]

NH,

C/\/\O)\)I >=O \ ,
ol

!H NMR (DMSO-de) 6 9.89 (1H, s), 7.23 (4H, m), 6.50 (2H, s), 4.84 (2H,
s), 4.21 (2H, t,J = 6.4 Hz), 3.43 (4H, m), 3.21 (3H, s), 2.49 (2H, m), 2.35

(2H, m), 2.12 (3H, s), 1.89 (2H, m). | ' |
Example 26: 6-Amino-9-[4-(4-methoxypiperidin-1-ylmethyl)benzyl}-2-
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1H NVR (DMBO-d6) 6 9.63 (1H, s), 7.24 (2H, d, J = 8.4
Hz), 7.22 (2H, d, J = 8.4 Hz), 6.20 (1H, t, J = 6.0
Hz), 6.01 (2H, s), 4.79 (2H, s), 3.37 (2H, s), 3.15
(2H, M, 2.77 (2H, d, J = 11.6 Hz), 2.13 (6H, s), 1.95

(1H, m, 51.85 (2H q, J = 8gQ Hz), 1.65 (2H, q, J =
8.0 Hz), 1.44 (2H, m, 1.26- 1.33 (4H, m, 0.87 (3H,
t, J 7.2 Hz). Exanple 32: 6-Am no

- 2-butyl am no-9-[ 4- (4- net hyl pi perazin- | - : |
yoretfivilhbesetbky)?7 B -diih df%h'ﬁh%&n’%‘ 4@%1, 7 bEL02
(1102n[20hem cal foir(yrr)ul a 42]y g gn::,-7NI l\@l'N
[W%ﬂ-l r~ N 1H NVR (DMBO-d6) 6 9.62 (1H, s) 7.24 (2H
{3 ag Hz) , éZO(ZH, d, J =8.4 Hz), 6.19 (1H,

,heﬁmii .f%milizlg%?’ 199 (2H, s), 4.78 (2H, s), 3.39 (2H,
s), 3.16N(2H ¢, J = 6.8 Hz), 2.30 (8H m, 2.13 (3H,
s), 1.4 2% m, 15 1.28 (2H m, 0.87 (3H, t, J =
>

2 H N mple 33 6
%@fm@y&z N/I am no- 9 per| di n-1-yl net hyl benzyl ) -

9-di hydro 8- 188 nmg) [0103] [ Chem cal
fornmul a 43] >==0 N NN HNo 20 1H NWR
(DVBO-d6) 6 9. 6 1H, s) 7 24 (2H m, 7.16 (2H, m,

18t MRIRYBMSO-de) 6 10.08 (1H, s), 7.24 (4H, m), 6.65 (2H, s), 4.86 (4H,
m), 3.38 (2H, s), 3.19 (3H, s}, 3.15 (lH m), 2.60 (2H mj}, 2.03 (3H t,J =
9.6 Hz), 1.41 (2H, m), 1.38 (2H, m). _
Example 27: 6-Amino-9-[4-(4-oxopiperidin- 1-y1methy1)benzy1] -2-(2,2,2-
trifluoroethoxy)-7,9-dihydropurin-8-one (45 mg, 35 %)

[0097]

[Chemical formula 37]
NH»

o t:@ff

H NMR (DMSO-de) & 10.09 (1H, s), 7.30 (4H, m), 6.66 (2H, s), 4.85 (4H
m), 3.56 (2H, s), 2.66 (4H, t, J = 6.0 Hz), 2.32 (4H, t, J = 6.0 Hz).

>

Example 28: 6-Amino-2-butylamino-9-(4-dimethylaminomethylbenzyl)-
7,9-dihydropurin-8-one (45 mg)
[0098]

[Chemical formula 38]
NH,

)\JI =0
kQV‘N.\

IH NMR (DMSO-de) 6 9.62 (1H, s), 7.24 (2H, d, J = 8.4 Hz), 7.20 (2H, d,
J = 8.4 Hz), 6.17 (1H, t, J = 5.8 Hz), 5.98 (2H, s), 4.79 (2H, s), 3.31 (2H,
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91 t, J =5.6 Hz), 5.99 (2H, s), 4.79 (2H, s), 3.37

(2H, s), 3.16 (2H, g, J =6.8 Hz), 2.34 (4H m,

1.24-1.49 (10H, m, 0.87 (3H, t, J = 7.2 Hz)-. Exanple

34:

6- Am no- 2- but oxy- 9- ( 3- nor phol gg- 4- yl et hyl benzyl ) -7, 9- .

di hydropurin-8-one (175 ng) 5 [0104] [Chenical formula

44] N2 HNN2” ONN >==0 1H NWR (DMSO-d6) 6 9.95

(1H, s), 7.27 (2H, m, 7.18 (2H, m, 6.45 (2H, s),

s}, 8516{% QH,,c§ﬂ468mz)q,2)~125(6@1 452H1)4o @21’51311%)4'1 28,28, m),
H s H,

GW)W $I‘B7t (12=H7 mHZO 91 (3H, t, = 7.2 Hz) Exarrpl e 35

BAIBRIE 25 § AtTRpor OB IAEn Ty 1d§|éss[t W ety benzyl)-
i ”E%@y@@ &5 The compound obtained in

[6Begple 1, Step (vii) (150 ngy, 0.42 mmol),

4- N- Boc- am no eridine (200 ng) and

[@hempﬁbﬁ@nn@tlfa/galn ne (1 mL) were added to DMF (5
and NE m xture was heated at 80C for 2 hours,

and t hen, eHsol vent was evaporated. To the resi due
was 20 t r, and the precipitated solid was

/oeJ\I/ecteJﬁ ratlo nd purified by silica gel
col urchthoma og aphy @13/ MeOH=50/ 1) to give a
white solid. Tha ai Ned” solid was added to 10 %
HC1/ MeOH,

'H NMR (DMSO-de) 6 9.63 (1H, s), 7.23 (2H, d, J = 8.4Hz), 7.20 (2H, d, J
= 8.4Hz), 6.21 (1H, t, J = 5.6 Hz), 6.00 (2H, s), 4.78 (2H, s), 3.35 (24, s},
3.16 (2H, q, J = 6.8 Hz), 2.26 (4H, m), 1.24-1.37 (10H, m), 0.87 (3H, t, J

=6.8 Hz).

Example 30: 6-Amino-2-butylamino-9-(4- morphohn 4-ylmethylbenzyl)-
7,9-dihydropurin-8-one (185 mg)
[0100]

[Chemical formula 40)]
| NH;

'/\/\ )\)I =0

ﬂo

I'H NMR (DMSO-de) 6 9.62 (1H, s), 7.24 (4H, m), 6.17 .(lH, t,J = 5.6 Hz),
5.98 (2H, s), 4.78 (2H, s), 3.54 (4H, t, J = 4.4 Hz), 3.41 (2H, s), 3.16 (2H,
g, J =6.8 Hz}, 2.31 (4H, t, J = 4.0 Hz), l4o(2H m), 1.30 (2H, m), 0.87
(3H, t,J = 7.2 Hz).

Example 31: 6-Amino-2-butylamino-9-[4-(4-dimethylaminopiperidin-1-
ylmethyl)benzyl]-7,9-dihydropurin-8-one (103 mg)

[0101]

[Chemical formula 41]
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and the mixture was stirred at room tenperature
overni ght. The solvent was evaporated under reduced
pressure, and the residue was dissolved 92 in MeOH (3
m.), and thereto was added a 28 % aqueous ammoni a. The
preci pitated solid was collecygd by filtration, and
washed with water to give the title conpound (114 ny,
64 %9. 1H NVR (DVMSO-d6) 6 7.25 (4H, m, 6.73 (2H, s),
4.83 (2H, s 4.13(2H, t, 5" J=6.4 Hz), 3.40 (2H,
s), 2.91 { m, 2.77 (2H, d, J = 11.6 Hz), 2.08 (1
H, s) 96 (4H, m, 1.64 (2H, m, 1.32-1.53 (4H,
i )=o J=7. 2Hz) NExanpl e 36:

N u OXy-9-[ 4- I met hyl am noet hoxy) benzyl ] -
7 9- dl'ﬁydropur' NlO 0106] [ Chemical formula 46]
NH2 NH2 N H OONN- ~0 NN OH The
corrpound obt ained 1n Exanple 1, Step (vi) (100 ng, 0.3
THYMR (NM SOddl et Byasar(riHoe; Ny12eh{2H | deghy droetd)ovizie (2H, d,

pot assi um car bonat e (140

0
e % i%o%ﬂ%%’é édée‘d6tQ> HBN/F6(Q51 RN, shrtt 7On@Hy it 8:37 (2H,

£y f T
SE’“? EACERS e ROACIN: Mo b bt PR o M LT
ICBSQQBF Qf, 0 arglo May, ar.ewaner afdded ¢ @ H'%f 1991 @4e 91 26-
aration. The organic. phase was ‘ed over
1n% @5, o, sCUBffa(Béi tanld t/he Be).vent was evapor at ed '

nder g ﬁ gem To the resi due was added

E%f‘r{flﬁkﬁd %c ”80 19" —b"rr&‘*trﬁéﬂw RIRATAZiRS -
and then

yEn Al la?ﬁ@ﬁgéf%%%ﬁegus AL
[pt@2] pitated solid was collected by f| [tration, and
washed with water. to give the title conpound (25 ny,
[Ghemicabiormlav2) DVBO- d6) 6 9.93 (1H, s), 7.23 (2H,
d;,-J = 8. NHﬁZl_)' 6.87 (2H, d,

NN N>=O
|

H
| \\©\/N\)
'H NMR (DMSO-de) 6 9.62 (1H, s), 7.24 (2H, d, J = 8.4 Hz), 7.20 (2H, d,
J =8.4 Hz),6.19 (1H, t, J = 5.6 Hz), 5.99 (2H, s), 4.78 (2H, s), 3.39 (2H
5), 3:16 (2H, q, J = 6.8 Hz), 2.30 (8H, m), 2.13 (3H, s}, 1.45 (2H, m),
1.28 (2H, m), 0.87 (3H, t, J = 7.2 Hz). |

H

Example 33: 6-Amino-2-butylamino-9-(3-piperidin-1 —ylmethylbenzyl)-
7,9-dihydropurin-8-one (188 mg) |

[0103]

[Chemical formula 43]

*tib”‘Q

'H NMR (DMSO-de) 6 9.63 (1H, s), 7.24 (2H, m), 7.16 (2H, m), 6.18 (1H,
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), 6.45 (2H, s), 4.77 (2H, s), 4.15 (2H, t,
), 3.99 (2H, 93 t, J = 6.0 Hz), 2.57 (2H,
Hz, 2.18 (6H, s), 1.63 (2H, m, 1.38 (2H,
, 0. 3H, t, J =7.4 Hz). In a simlar manner to
anpl e 36, the'con'pounds of t(ﬂe fol |l owi ng Exanpl es
to 39 were obtained. 5 Exanple 37:
- Am no- 2- but oxy- 9- [ 4- ( 3- di et hyl am nopr opoxy) benzyl ] -
7, 9-di hydr opuri n- 8 one (67 ng) [0107] [memkfgll
far | S 4H =6,
tigmf?}%g@]e 3. H’ s), o (24 258F2ﬁ31~&]31§ By :@{ 4 J=68
Hz)89. MHLHdm) 31 2481 44%0}266?5(% EIH (3%14 78 ; %m Hé)s
4. 15 , -t
%pgﬁzﬁdf 6- AynmostDm@Xyz%(ﬂ (rmpm)hn-ﬁ ﬁZnegmylba@lzyl) -7,9-

B fronTp-BlongiH5 59 (D ot noxyet hox) -0 | (4. (3

[opOppridin- 1-yl- 15

propoxy) benzyl ] -7, 9-di hydropurin-8-one) (114 ng)
[Coeosral famemiadh]formuiia 48] . N\2 H NN I1 01 N
N~ O OlH NMR (DMSO-d6) 6 9.92 (1H, s), 7.24 (2H, d, J

8.8 Hz), éaa(zH d, 20J = 8.4 Hz), 6.44 (2H, s),
477(2Hu)\j:%7(2H t, J = 4.8 Hz), 3.94 (2H t,
%ﬁ

Lo G
I

Hz

Hz
, J =6.0
(

NGEE

(2H J 4.8 Hz), 3.28 (3H, s),
234( H, NH\\

IH NMR (.DMSO-d_s) 6 9.95 (1H, s), 7.27 (2H, m), 7.18 (2H, m), 6.45 (2H,
s), 4.85 (2H, s), 4.14 (2H, q, J = 6.4 Hz), 3.53 (4H, t, J = 4.4 Hz), 3.42
(2H, s), 2.31 (4H, m), 1.62 (2H, m), 1.37 (2H, m), 0.91 (3H, t, J- 7.2 Hz)
Example 35: 6-Amino-9-[4-(4-amino-piperidin- l—ylmethyl)benzyl]
butoxy-7,9-dihydropurin-8-one

10103]

[Chemical formula 45]

NHz NHBoc NH,

P~ /k&/[ o 4 . )\)I =0 NH,

The compound obtained in Example 1, Step (vii) (150 mg, 0.42

mmol), 4-N-Boc-aminopiperidine (200 mg) and diisopropylethylamine (1
mL) were added to DMF (5 mL), and the mixture was heated at 80°C for
2 hours, and then, the solvent was evaporated. To the residue was
added water, and the precipitated solid was collected by filtration, and
purified by silica gel column chromatography (CHCl3/ MeOH=50 /1) to
give a white solid. The obtained solid was added to 10 % HCI /MeOH,
and th¢ mixture was stirred at room temperature overnight. The solvent

was evaporated under reduced pressure, and the residue was dissolved
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. 2-Butoxy-9-(6-c
J eomngz) 3)4672mm=1)) 2.9vhi( EH \r@s mveqaﬂedi Im—a1§|61H|z;ar2) .08

(2H, ), 1.46 (4H, m), 1.37 (2H ). Exanpl

e
39:. 6- Ami no- 2- but yl am no-9-[ 4- ( 3- nor phol i n-4

)- benzyl]-7,9-di hydropurin-8-one (9 ng) 94
[Chemical formula 499 NH2 H NI -~ N NHNOO
1H NVR (DVBO-d6) 6 9.62 (1H, sgp, 7.23 (2H, d,

Hz), 6.85 (2H, d,, 5J =8.4 Hz), 6.20 (1H t, J = 6.0
Hz), 5.98 (2H, s), 4.69 (2H, s), 3.96 (2H, t, J =6.0

Hz), 3.55 (4H, t, J = 4.6 Hz), 3.18 (2H, m, 2.37 (6H,

13)MeDI$43> rﬁ2]7'| azrfﬂ Hfzd)léreé?( ‘flajﬁad?ed 4 28%% ddaedhs a9n§§3n1a The
3H, t, = anpl e

Fé‘ﬁAmlﬁ@te@- selidmasocolieqtad et fijtrptipss anidnwashbed pyithdivater to

e hP i PhHAS 8] 9&&5“&@@ %afﬂe NNCONNN G @
‘B NMH by d6)n?o7rggyr| di n ; tﬁ&/ﬁ §3oxodqséh4 ISHCLS |

Ine

mple 1, and 15 N-nethyl pi perazine (10 nL
(‘Jv'é]r es)héa‘?t]ed % (4Fo @), or-640(2bumg, 1 B 1.53I(¢Hnim)us 90 (3H, t,

rgt ed under reduced pressure, and water was -added
“fhergt@ z). "The obtained solid was coll ected by

38 6- Ubith _[4sid.] . i
A3 0 A B A3 gy
7,9-dihydropurin-8-one
[0106]

[Chemical formula 46]

NHZ NH2

/\/\O)\)I 7 Ome /\/\O)\JI =0 -
O O

The compound obtained in Example 1, Step (vi) (100 mg, 0.3

mmol), N, N-dimethylaminoethyichloride hydrochloride (100 mg, 0.7
mmol) and potassium carbonate (140 mg, 1 mmol) were added to DMF
(5 mL), and the mixture was stirre_d at room temperature for 2 days. The
solvent was evaporated under reduced pressure, and chloroform and
water were added to the residue for separation. The organic phase was
dried over magnesium sulfate, and the solvent was evaporated under
reduced pressure. To the residue was added 12N hydrochloric acid (5
mlL), and the mixture was stirred at room temperature overnight,' and
then neutralized with a 28 % aqueous ammonia. The precipitated solid
was collected by filtration, and washed with water to give the title
compound (20 mg, 21 %). _ _
'H NMR (DMSO-de) 6 9.93 (1H, s), 7.23 (2H, d, J = 8.4 Hz), 6.87 (2H, d,
J = 8.4 Hz}, 6.45 (2H, s), 4.77 (2H, s), 4.15 (2H, t, J = 6.6 Hz), 3.99 (2H,
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to give the title conpound (190 nmg, 81 %. 20 I H NWR
(DMSO-d6) 6 9.94 (1H, s), 8.11 (1H d, J = 2.2 Hz),
7.50 (1H, dd, J = 2.4, 8.8 Hz), 6.77 (1H, d, J = 8.8
Hz), 6.44 (2H, s), 4.71 (2H, s), 4.16 (2H, t, J = 6.6
Hz), 3.42 (4H, t, J = 4.8 Hz)g32.35 (4H, t, J =4.8
Hz), 2.19 (3H, s), 1.65 (2H m, 1.38 (2H, m, 0.92
(3H, t, J =7.2 Hz). 95 In a simlar manner to Exanple
40, the conpound of the follow ng Exanples 41 to 51

tWgrL 60btred) Ne 7 el & 440 Hz, 2.18 (6H s), 1.63 (2H, m) 1.38
6- Am no- 2- but oxy-9-[6 (4- et hy [ 4] di azepan-

Qﬂlyn)ﬁyBHchIS.ﬂkﬁﬁiﬁﬂﬂ@ 7,9- dlhydropurln 8- one (125

W@S@ggmpg ﬁ/@éag%yfegrgu l@% ?émp@}nd% Oéthe
féﬂ%%f?%ﬁ*ag?ﬁlf@%?ﬂ% 3&@%%&?%&1- T80 (20 9.
Efb;a&lﬁt I%Qg g I_égmgo627 bul_’ﬁoxy-9 4- 8(I§|z ghrr?x’etSh (lgﬁl?ogropowbenzyl]
7,84d mmromlrmz&m( /™) J = 5.4 Hz), 2.21 (3H, s),

6’18? (2H, , 1.66 (2H m, 1.39 (2H, m, 0.92 (3H,
[ ]—72 Hz) . Exanple 42: 6-Am no-2

ch%nﬁ%ﬁfa%muiaozwi 9-[6- (4-met hyl pi perazin- | -
yl)pyridin-3-yl nethyl]-7,9-di hydr opuri n-8-one (115 ny,
46 % 15 [W212] [Chemical fornula 52] NH2 H N I~

N\N

/\/\J\
ot

IH NMR (DMSO-de) 6 9.94 (1H, s), 7.25 (2H, d, J = 8.4 Hz) 6.89 (2H, d,
J = 8.4 Hz), 6.55 (2H, s),/4.78 (2H, s), 4.15 (2H, t, J = 6.6 Hz), 4.01 (2H,
t,J = 6.0 Hz), 3.18 (2H, t, J = 8.0 Hz, 277(6H s), 202(2H m), 1.64
(2H, m), 1.39 (2H, m), 0.92 (3H, t, J = 7.2 Hz).

Example 38: 6-Amino-2-(2-methoxyethoxy)-9-[4-(3-piperidin-1-yl-
propoxy)benzyl]-7,9-dihydropurin-8-one) (114 mg) |

[0108]

[Chemical formula 48]

:I =0
O

IH NMR (DMSO-ds) 6 9.92 (1H, s), 7 24 (2H, d, J = 8.8 Hz), 6.86 (2H, d,
J = 8.4 Hz), 6.44 (2H, s}, 4.77 (2H, s), 4.27 (2H, t, J = 4.8 Hz), 3.94 (2H,
t,J = 6.4 Hz), 3.60 (2H, t, J =4.8 Hz), 3.28 (3H, s), 2.34 (6H,'m), 1.82
(2H, m), 1.46 (4H, m), 1.37 (2H, m). | |

Example 39: 6-Amino-2-butylamino-9-[4-(3-morpholin-4-ylpropoxy)-
benzyl]-7,9-dihydropurin-8-one (9 mg)
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0-0 ~ NN 1H NVR (DMBO-d6) 5 9.93 (1H, s), 8.12 (1H,
d, J =22 Hz), 7.50 (1H, dd, J = 2.4, 8.8 Hz), 6.78
(1H, d, J = 9.2 Hz), 6.46 (2H, s), 4.72 (2H, s), 4.28
20 (2H, t, J = 4.8 Hz)., 3.61 (4H, t, J = 4.8 Hz),

3.44 (4H, n), 3.29 (3H s), 2985 (4H t, J = 5.0 Hz),

2.18 (3H, s). Exanple 43:

6- Ami no- 9-[ 6- (4- net hyl pi perazi n-1-yl) pyridi n- 3-yl net hy
[1- I~ 96 2-(4, 4,

[@1@9 fl uor obut oxy) - 7, 9-di hydr opuri n-8-one (99 ng, 43
% 1[0113] [Chemical fornmula 53] NH2 H N N
[EBEmical formulal 4] N N N 5 1H NVR (DMSO-d6) 8 9. 97
(1H, s), §“_%2 (1 H d J=2.1 Hz) 7.50 (1H, dd, J =

2.4, 8.8 H6.77 (1H, d, J 8.8 Hz), 6.48 (2H, s),
472(2%&% 4.23 (2H, t, J =.6.4 Hz), 3.42 (4H m,
}%\(GH\ >2= Q9 (3H, s), 1. 90 (2H, m. Exanple 44:
6- ng- 2 ethxy-- 6- (4- msth I perazin-1-yl)pyridin-

3- vyl rrethyl] ydyepdﬁ ne (19 ng, 13 % 10

[0114] [Chemcal nel a 54 HIHIT N -"ONNN -
B i Bpdso %&%@9}% s 705 i, 92 6% 1) 8%s B, a,

J = 8.4 Hz), 6.20 (1H, t, J = 6.0 Hz), 5.98 (2H, s), 4.69 (2H, s), 3.96 (2H,

t,J =6.0 Hz), 3.55 (4H, t, J =-4.6 Hz), 3.18 (2H, m), 2.37 (6H, s), 1.84

(2H, m), 1.45 (2H, m), 1.29 (4H, m), 0.88 (3H, t,J = 7.2 Hz).

Example 40: 6-Amino-2-butoxy-9-[6-(4-methylpiperazin-1-yl)pyridin-3-

ylmethyl]-7,9-dihydropurin-8-one

[0110]

[Chemical formula 50]

'/t 0 | - =0
/\/\OJ\N/ N>= /\/\O/kN/ N
-
\\Q\m . N/ N/\\

2-Butoxy-9—(6—chloropyridine—_3—yl)methy1¥8-oxoadenine (200 mg,
0.57 mmol), which was prepared in a similar manner to Example 1, and
N-methylpiperazine (10 mL) Wére heated at 170°C for 10 hours. The
solvent was evaporated under reduced pressure, and water was added
thereto. The obtained solid was collected by filtration, and pu;iﬁed by
silica gel column chromafography (CHCl3/MeOH/28 % NH3z = 100/3/1)
to give the title compound (190 mg, 81 %).
'H NMR (DMSO-ds) 6 9.94 (1H, s), 8.11 (1H, d, J = 2.2 Hz), 7.50 (1H, dd,
J=2.4,88Hz),6.77 (1H, d, J = 8.8 Hz), 6.44 (2H, s), 4.71 (2H, s), 4.16

- (2H, t,J = 6.6 Hz), 3.42 (4H, t, J = 4.8 Hz), 2.35 (4H, t, J =4.8 Hz), 2.19

(3H, s), 1.65 (2H, m), 1.38 (2H, m), 0.92 (3H, t, J =7.2 Hz).
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J =2.4, 8.8 Hz), 6.78 (1H, d,"J = 8.8 Hz), 6.43 (2H,
s), 4.71 (2H, s), 4.22 15 '
(2H,t,J=6.8Hz), 3.43(4H,t,J=4.8Hz), 2. 35(4H,t,J=5.0Hz), 2
.19 (3H, s), 1.26 (3H, t, J = 7.2 Hz). Exanple 45:
6- Am no- 9- [ 6- (4- net hyl pi per azgjmh- 1-yl ) pyri di n- 3-yl net hy
[1- 2-(2,2,2-trifluoroethoxy)-7,9-di hydropurin-8-one
(104 ng, 39 %9 [0115] 20 [Chemi cal formula 55] 97
NH2 H 11l N F3CO NNN Nv--/ N 1H NVR ( DVSO d6)
6 10[rp§ &&Harsﬁlarﬁlé\?’to(gkbnfble\hﬁ t@)elcé‘ﬂlbouﬁcﬁaf {H&,
=2.4, 8.8 Hz), 6.77 (1H, d, J = 8.8 Hz), 6.63

fo@leang)Exahn@ﬁei Z’rHi togo 1 were Qb’Calhlzyi, 4.74 (2H, s), 3.43

_ Egaqui%ﬁ]sp A@%ﬁ?—g ) [5(4 rnethyl [51 4]d1azzepan 1-yl)-

bR Mﬂ%@%@ﬁ?‘%@@%ﬁﬁar 0 P8 Phoo g

(a6 [0116] [Chem cal fornula 56] NH2 HI1IIl N N
NN H10 N 1H NVR (DVMSO-d6) 6 9.59 (1H, s), 8.11 (1H,

[Ghemicalfotmdp, 51. 50 (1H, dd, J = 2.4, 8.8 Hz), 6.76
(1HdJ—88Hz)621(1H,t,J:5.4Hz),5.98
(2H, s), 65.,(2H s) 3.42 (4H, t, J = 4.8 Hz), 3.17
(2H, q. 2.34 (4H, t, J = 5.0 Hz), 2.18
){H/\s))\l GX;Z@I m, 1.30 (2H, n), O.88

ﬂm

1H NMR (DMSO-de) 6 9.92 (1H, s), 8.07 (1H, d, J = 2.2 Hz), 7.46 (1H, dd,
J=24 88 Hz), 6.54 (1H, d, J = 8.8 Hz), 6.44 (2H, s), 4.69 (2H, s), 4.17
(2H, t, J = 6.6 Hz), 3.67 (2H, t, J = 4.8 Hz), 3.52 (2H, t, J = 6.2 Hz.), 2.51
(QH, m), 2.40 (2H, t, J=5.4 Hz), 2.21 (3H, s), 1.83 (2H, m), 1.66 (2H, m),
1.39 (2H, m), 0.92 (3H, t, J = 7.2 Hz).

Example 42: 6-Amino-2—(2-methoxyethoxy)-9—[6—(4—methy1i)ipera21n-1—
yl)pyridin-S-ylmethyl]-?,9—dihydropurin—8—one (115 mg, 46 %)

[0112]

[Chemical formula 52]

NH,

o
“@m

1H NMR (DMSO-de) 6 9.93 (1H, s), 8.12 (1H, d, J = 2.2 Hz), 7.50 (1H, dd,
J=24,88Hz), 6.78 (1H, d, J = 9.2 Hz), 6.46 (2H, s), 4.72 (2H, s), 4.28
(2H, t, J = 4.8 Hz), 3.61 (4H, t, J - 4.8 Hz), 3.44 (4H, m), 3.29 (3H, s},
2.35 (4H, t, J = 5.0 Hz), 2.18 (3H, s).

Example 43: 6-Amino-9-[6-(_4-methylpiperazin— 1-yl)pyridin-3-ylmethyl}-
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15 (3H, t, J = 7.2 Hz). Exanple 47:

6- Am no- 2- butyl am no-9-[6-(4-nethyl -[1,

4] di azepan-1-yl) - ' _

pyri di n-3-yl met hyl ] -7, 9-di hydropurin-8-one (81 ng, 39

%9 [0117] .[Chemical formuladg/] 98 NHZ H NN NN

NN 1H NWR (DVMBO-d6) 6 9.58 (1H, s), 8.07 (1H, d, J =

2.1 Hz), 7.47 (1H, dd, J = 2 4, 8.0 Hz), 6.53 (1H, d,

J =8.8 Hz), 6.21 (1H, t, - 5.6 Hz), 5.98 (2H, s),

2-(644( aktrlﬁl)lor(ﬁalﬁt&xw-ﬁ,ﬁIdlhérdroﬁugldﬂg)@né” &@@ Iﬁ% H43q>/o) J

= 6.0 H), 5 3.19 (2H, m

91134 2 Hz) 2.22 (3H, s), 1.84 (2H m 1.48 (2H
0.89 (3H t, J = 7.2 Hz). Exanple

[g%kﬂ%uz { EH%E%@Ian1no 9- (6- pi perazi n-1-yl pyridi n- 3-

yl met hyl ) -7, d| hydr opurin-8-one (79 ng, 35 % [0118]

10 [Chenical| fomula 58] NH2 H NN "' NIl NN HN
H 1H NMR (m‘?ﬁ& 6959(1H brs), 8.11 (1H, d, J =

'FC;\)\ﬂ\sa;q dd, J = 2.4, 8.8 Hz), 6.72 (1 H,
o 8

08 ), 1H t, J=5.8H), 5. .97 (2H
s), 4.66 (2H, s), ( N, 3.19 (4H, n), 2.74
(4H, t, J = 4.8 15 "ML 4% (2H, m), 1.30 (2H m,
0.89 (3H t, J =7.2 Hz): anple 49: _ o
6- Am no- 2- but yl am no- 9-[ 6- (4-di net hyl am nopi peri di n- 1-
'H NMR (DMSO-ds) 6 9.97 (1H, s), 8.12 (1H, d, J = 2.1 Hz), 7.50 (1H, dd,
J =2.4,88Hz),6.77 (1H, d, J = 8.8 Hz), 6.48 (2H, s), 4.72 (2H, s), 4.23
(2H, t, J = 6.4 Hz), 3.42 (4H, m), 2.37 (6H, m), 2.19 (3H, s), 1.90 (2H, m).
Example 44: 6-Amino-2-ethoxy-9-[6-(4-methylpiperazin-1 -yl)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one (19 mg, 13 %)
[0114] T
[Chemical formula 54]

NH2

)\JI =0
KQ«H

\\/N\

'H NMR (DMSO-de) 6 9.91 (1H, s), 8.12 (1H, d, J = 2.1 Hz), 7.50 (1H, dd,
J =2.4,8.8Hz),6.78 (1H, d, J = 8.8 Hz), 6.43 (2H, s), 4.71 (2H, s), 4.22
(2H,t, J = 6.8 Hz), 3.43 (4H,t,J = 4.8 Hz), 2.35 (4H, t, J = 5.0 Hz), 2.19
(3H, s), 1.26 (3H, t,J = 7.2 Hz)

Example 45: 6-Amino-9-[6-(4- methylplperazm 1-yl)pyridin-3-ylmethyl]-
2-(2,2,2-trifluoroethoxy)-7,9-dihydropurin-8-one (104 mg, 39 %)

[0115] _

[Chemical formula 55]
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yl') pyridin-3-yl nethyl]-7,9-di hydropurin-8--one (96 ny,
45 %9 [0119] [Chemical fornmula 59] 99 NH2 H N~ NO
NNHN NNI1IH NWR (DMSO-d6) 5 9.59 (1H, s), 8.101
(1H, d, J = 2.2 Hz), 7.49 (1H, dd, J 2.4, 8.8 Hz),

6.77 (1 H d, J =88H), 6.8 (LH t, J=506H),
5.98 (2H, s), 4.65 (2H, s), 4.24 (2H, d, J = 13.2 Hz),
3.20 (2H, g, J = 6.8 5 Hz), 2.75 (2H, m, 2.27 (1H,
m, 2.15 (6H, s), 1.76 (2H, d, J = 11.0 Hz), 1.46
(2H, m, N, 26-1.34 (4H, m), 0.89 (3H, t, J = 7.2 Hz).

Exanpl e T H .
6- Ami nd< 2outyl ami no- 9- {6-[ ( 3- di net hyl am nopr opyl ) -

nethy | doi pal gyT1 di n- 3-yl net hyl }- 7, 9- di hydr opuri n- 8- one
FeS2 1, M5 120] 10 [Chenmical fornula 60] NH2 H
NIl )==O N NA~\~, ' NN 1H NWR (DVSO-d6) 5
9.58 (1H, brs),~g708\ (1j_d, J = 2.1 Hz), 7.48 (1H

!H NMR (DMSO-de) 6 10.05 (1H, s), 8.13 (1H, d, J = 2.1 Hz), 7.52 (1H,
dd, J = 2.4, 8.8 Hz), 6..77 (1H, d, J = 8.8 Hz), 6.63 (2H, s), 4.89 (2H, q, J
= 9.0 Hz), 4.74 (2H, s}, 3.43 (4H, t, J = 4.8 Hz), 2.35 (4H, t, J = 5.0 Hz),
2.19 (3H, s).. |

Example 46: 6-Amino-2-butylamino-9-[6-(4-methylpiperazin- 1-
yl)pyridin—S—ylmethyl]-?,9—dihydropurin—8—one (109 mg, 46 %)

[0116]

[Chemical formula 56]

NH, y
Or
=0
v

H NMR (DMSO-de) 6 9.59 (1H, s), 8.11 (1H, d, J = 2.1 Hz), 7.50 (1H, dd
J =12.4,8.8Hz),6.76 (1H, d, J = 8.8 Hz), 6.21 (1H, t, J = 5.4 Hz), 5.98
(2H, s), 4.65 (2H, s), 3.42 (4H, t, J = 4.8 Hz), 3.17 (2H, q, J = 6.8 Hz), |
2.34 (4H,t, J = 5.0 Hz), 2.18 (3H, s), 1.46 (2H, m), 1.30 (2H, m), 0.88
(3H, t, J = 7.2 Hz). |

)

Example 47: 6-Amirio-2-buty1amino-9—[6-—(4-methyl-[1, 4]diazepan-1-yl)-
pyridin-3-ylmethyl}-7,9-dihydropurin-8-one (81 mg, 39 %)
[0117]

[Chemical formula 57]
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dd, J = 2.4, 8.8 Hz), 6.53 (1 H d, J = 8.8 Hz); 6.21
(1H, t, J = 5-.8 Hz), 5.97 (2H s), 4.64 (2H s),

3.46 (2H, t, J = 7.2 Hz) 3.19 (2H, g, J = 6.8 15 Hz),
2.94 (3H, s), 2.17 (2H, t, J = 7.0 Hz), 2.10 (6H, s),
1.60 (2H, m, 1. 47 (2H mogl. 31 (2H, m), 0.90 (3H,

t, J =7.2 Hz). Exanple 51:
6- Ami no- 2- but yl am no-9-[ 6- ( 3- di met hyl am nopyrrolldln I
- yl)pyridin-3-ylnmethyl]-7,9-di hydropurin-8-one (135
rrg, 69 °/()|\[|-9121] 20 [Chem cal formula 61] 100 NH2 H

N /~ ~ N,:}N HN NNLIHNNR(DNBOd6)6960(1
Hbrs)Ns\ ? J=2.1H), 7.50 (1 H

% 37(1H d, J=8. 8Hz), 6. 16( 1H, t, J=5. 8Hz),

5.94 (HH 4. oH, s), 3.61 (1H, n), 3.50 (1H,
m, 3.17-3. 27\?&@:3& /§/\ 05 (1H, m, 2.17 (6H, s),
2.09 (1H, m, NL 1.48 (2H, m, 1.31 (2H,
n), 090(3H t, =7 Exanpl e 52:

but o 9 6- h I 4-yl eth ridin-
%1 NRRITRO-epd 8. %w&apma, S 4R iDabers 1uBe 7 47 (1, dd,

\Q?EP %ﬁg g%bguflb?(‘?% dNHZ_ng guﬁz)l:lﬁlz\ll (1N,_? = a'.\fg ?Iz’}', §.98

(ZHB@) XD A18; §)hlsnssmm ¢l pe= 3 gl e tagh (SHOXP AL Bl ),
3(19(2rItIgm) 2.53 (2H, m), 2.41 (2H, t, J = 5.2 Hz), 2.22 (3H, s), 1.84
(2H, m}, 1.48 (2H, m), 1.31 (2H, m), 0.89'(3H, t, J = 7.2 Hz).

Example 48: 6-Amino-2-butylamino-9-(6-piperazin-1-ylpyridin-3-

é

ylmethyl)-7,9- d1hydropur1n 8-one (79 mg, 35 %)
[0118]
[Chemical formula 58]

‘NH,

=
ﬂm

N \\/NH
'H NMR (DMSO-de) 6 9.59 (1H, brs), 8.11 (1H, d, J = 2.1 Hz), 7.50 (1H,
dd, J = 2.4, 8.8 Hz), 6.72 (1H, d, J = 8.8 Hz), 6.17 (1H, t, J = 5.8 Hz),
5.97 (2H, s}, 4.66 (2H, s), 3..34 (2H, m), 3.19 (4H, m), 2.74 (4H, t, J = 4.8
Hz), 1.47 (2H, m), 1.30 (2H, m), 0.89 (3H, t, J = 7.2 Hz).
Example 49: 6-Amino-2- butylammo 9-[6-(4- d1methy1am1nop1per1d1n 1-
yl)pyridin-3-ylmethyl]-7,9- dlhydropurm 8-one (96 mg, 45 %)
[0119]
[Chemical formula 59]



0.57 mmol ) and sodium (100 ng) were added to

nor phol i noet hanol (5 nl), and the m xture was heat ed
at 140C for 6 hours. The m xture was 15 neutralized
with 12N hydrochloric acid, and extracted with a

m xture of CHC13/EtOH=3/ 1. gkpe extract was dried by
addi ng thereto magnesium sulfate, and the sol vent was
evapor at ed under reduced pressure. The residue was
purified by (CHC13/ MeOH=100/3) to give the title
conpound r(uiz‘LS ng, 45 %. 20 i H NVMR (DVMBSO-d6) 6 9.95
(1H, s), AH(lH d J=2.4Hz), 7.65 (1H, dd, J =

24 8. J7 (1H, d, J =18.8H), 6.45 (2H s),
H% 33 (2H t, J = 6.0 Hz), 4.15 (2H, t,
)

J: H4 4H , :44HZ , 2.64 (2H t, J
= 5. 242\(4, 163(2H rr) 1.38 (2H, m,
O91(3Ht J = In a simlar manner to -

Exanpl e 52, the conpoun s 0 Exanpl es 53 to 55 were
obt ai ned. Exanpl e 53:

115- MM?@MS&DM&) a9 3G B-H gs), Zilﬂr@rlp(ﬂéh &4 =yR & Hekyy 49 (1H,
3 8- 0
a8y Ui 20 7818 Feheti ] ol SobiHnEn L AERE o Wa PPl

sngzl%ilg) NJ g @H /s)%h!}._@l&’%zi;u\g%( ‘iﬁlﬁs % 8262 6bHoPr§)J = 6.8

H‘ig » 75 6318 A{-)l;)z Br [BKi 1 ch)d,21£8. 6&-&,)3)612266 ﬂﬂthrB aHzP, Hz),
10 6.00 (2H, 's), 4.74 (2H, s), 4.33 = 5.8

1e66 (2H, 58), (4RO~ hy34 BH.7m)2A.89 (3H, t, T 2ng.
cSabebieny e aB ke bt i T et Ebordo

th179dhd 801‘16321‘1’1,150/
st éﬁl‘g%ﬁ' A R A S SR

[0120]
[Chemical formula 60]
NH,
J\)\/[ o
\ P /\/\N
N N

1H NMR (DMSO-ds) 6 9.58 (1H, brs), 8.08 (1H, d, J = 2.1 Hz), 7.48 (1H,
dd, J =2.4, 8.8 Hz), 6.53 (1H, d, J = 8.8 Hz), 6.21 (1H, t,J = 5.8 Hz),'
5.97 (2H, s), 4.64 (2H, s), 3.46 (2H, t, J = 7.2 Hz), 3.19(2H, q,J =6.8
Hz), 2.94 (3H, s), 2.17 (2H, f, J =7.0 Hz), 2.10 (6H, s), 1.60 (2H, m),
_1.47 (2H, m), 1.31 (2H, m), 0.90 (3H, t, J = 7.2 Hz).

Example 51: 6-Amino-2-butylamino-9-[6-(3-dimethylaminopyrrolidin-1-
yl)pyridin-3-ylmethyl]-7,9-dihydr0purin—8-one (135 mg, 69 %) |
[0121] |

[Chemical formula 61]
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pyridi n-3-yl methyl]-7,9-di hydropurin-8-one (27 ng, 1?
% 15 [0124] [Chemical fornula 64] NH2 H NHNN
H NVR (DMSO-d6) 6 9.64 (I H, brs), 813 (1H, d, J =
, 7.65 (1H, dd, J = 2.4, 8.4 Hz), 6.76 (1H, d,
), 6.26 (1 H t, J TO?-B Hz), 20 6.02 (2H,
2H, s), 4.33 (2H, t, = 5.8 Hz), 3.17 (2H,
Hz), 2.56 (2H, t, J = 5.8 Hz), 2.17 (6H
, M, 1.30 (2H, m, 0.88 (3H, t, J = 7.2
@8 [5:
-N< Nl am no- 9- [ 6- (4- di et hyl am nobut oxy) -
né?ﬁ?l] 7, 9-di hydropurin-8-one (24 ng, 15

25'}J eni cal fornula 65] . NH2 H N I111
NHN-\\@ (DI\/SOdG) 6 9.63 (1H,
8.13 (1H 7.64 (1H, 5 dd, J =
4,88Hz)675(1 J—88Hz)623(1Ht,J
NMRHDMS06d£)06 6260 ($H b4~s748 (ﬁqzlﬁ)d 423 i?ﬂg ¥,50 (1H,
6.8 Hz), 3.17 (2H, q, ),
dd,67=(2H;, 8% Ha), 5437 (5H, (dcncv r§8Hz)3@3 qamle,Jo—&s Hz),

5.94 (2H, s), 4.65 (2H, s), 3.61 (1H, m), 3.50 (1H, m), 3.17-3.27 (3H, m),
3.05 (1H, m), 2.17 (6H, s), 2.09 (1H, m), 1.76 (1H, m), 1.48 (2H, m),

1
.2

q_g‘._v

n
"Z

AN g zé-c >TLoLeNZ

'1.31 (2H, m), 0.90 (3H, t, J = 7.2 Hz).

Example 52: 6—Amino-2-b_utoxy—9—[6-(2—morpholin—4—y1ethoxy)pyridiﬁ—'S—
ylmethyl]-7,9-dihydropurin-8-one |

[0122]

[Chemical formula 62]

NH2 NHp_

)\)I =0 Rl NN { )I =0 =
\\Q\m \\O\ONN\)

N

2-Butoxy-9-(6-chloropyridine-3-yl)methyl-8-oxoadenine (200 mg,
0.57 mi’nol) and sodium (100 mg) were added to morpholinoethanol (S5
mL), and the mixture was heated at 140°C for 6 hours. The mixture was
neutralized with 12N hydrochloric acid, and extracted with a mixture of
CHCl3/EtOH=3/1. The extract was dried by adding thereto magnesium
sulfate, and the solvent was evaporated under reduced pressure. The

residue was purified by (CHCls/MeOH=100/3) to give the title

compound (115 mg, 45 %).

'H NMR (DMSO-ds) 6 9.95 (1H, s), 8.14 (1H, d, J = 2.4 Hz), 7.65 (1H, dd
J=2.4,8.4Hz),6.77 (1H, d, J = 8.8 Hz), 6.45 (2H, s), 4.80 (2H, s), 4.33
(2H,t,J = 6.0 Hz), 4.15 (2H, t, J = 6.4 Hz), 3.54 (4H, t, J = 4.4 Hz), 2.64
(2H, t, J = 5.6 Hz), 2.42 (4H, m), 1.63 (2H, m), 1.38 (2H, m), 0.91 (3H, t,

’

.J=7.2 Hz).
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(3H, t, J =7.2 Hz). Exanple 56: 6

- Am no- 2- but yl am no- 9-[ 5- chl or o- 6- (4- net hyl pi perazi n-
| - 10 yl)pyridin-3-ylnethyl]-7,9-di hydropurin-8-one
[0126] [Chemical forrmula 66] NH2 NH2 ~/\ 11 N> N N~
" HNNNNN NC --~ H ChogNH2Z N HNH2 NH 11"

"NNN==0C NoHNNNC C HNN N

2- But yl am noadeni ne (300 ng," 1.5 mmol ),

5-chl oronet hyl -2, 3- 15 di et hyl pyri dine (400 ng, 2

ol )In&m&rﬂﬂbﬂi&ﬁanm&a:b@m%lé 420 th8. cordpBURLL dﬁ’%)@amples
added to DVF (5 nL and the mxture was Reated at

FHo Por warhebiain id the sol vent was evaporated. To

RTS8 -B s R ot ing: G - pivp i P epy)-

I db
R %aﬁﬁ%ﬁ%fé{%ﬁ%‘*’%&% é@%‘i’so@f 1) to

[@033] give a white solid (480 ng). The obtained solid

_énd brom ne (320 ng, 2 mmol) were added to chloroform

[(Chemucsal fofmaula83i xture was stirred under
i ce-cool i mg,for 2 hours. The precipitated yellow solid
was collgcted by filtration, and thereto was added

12N hydﬁp or}goacid (”\o

'H NMR (DMSO-d¢) 6 9.62 (1H, brs), 8.13 (1H, d, J = 2.2 Hz), 7.65 (1H,
dd, J = 2.4, 8.4 Hz), 6.76 (1H, d, J = 8.4 Hz), 6.22 (1H, t, J = 5.6 Hz),
6.00 (2H, s), 4.74 (2H, s), 4.33 (2H, t, J = 5.8 Hz), 3.55 (4H, m), 3.17 (2H
q,J = 6.8 Hz), 2.64 (2H, t, J = 5.8 Hz), 2.43 (4H, t, J = 4.4 Hz), 1.45 (2H,
m), 1.30 (2H, m), 0.88 (3H, t, J = 7.2 Hz). |

2

Example 54: 6-Arn1no—2-butylam1no-9-[6—(2-dimethylaminbethoxy)-
pyridin-3-ylmethyl]-7,9-dihydropurin-8-one (27 mg, 13 %)
[0124] |

[Chemical formula 64]
NH,

ﬁ r=o
\
\\Q\O‘/\/N.\

N
'H NMR (DMSO-de) 6 9.64 (1H, brs), 8.13 (1H, d, J = 2.2 Hz), 7.65 (1H

dd, J = 2.4, 8.4 Hz), 6.76 (1H, d, J = 8.4 Hz), 6.26 (1H, t, J = 5.6 Hz),
6.02 (2H, s), 4.74 (2H, s), 4.33 (2H, t, J = 5.8 Hz), 3.17 (2H, q, J = 6.8
Hz), 2.56 (2H, t, J = 5.8 Hz), 2.17 (6H, s), 1.45 (2H, m), 1.30 (2H, m),
0.88 (3H, t, J = 7.2 Hz).

’

Example 55: 6-Amino-2—butylamino—9—[6-(4-dimethylaminob_utoxy)—'
pyridin-3-ylmethyl]-7,9-dihydropurin-8-one (24 mg, 15 %)
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5 and the m xture was refluxed for 6 hours. The
sol vent was evaporated under reduced pressure, and
neutralized with a 28 % aqueous anmmonia to give
2- butyl am no-9- (5, 6-dichloropyridin-3-ylnethyl)-8-
oxoadenine as a white solid (3%3% ng). This solid (200
ng, 0.5 mmol) and N nethyl pi perazine (5 nL) were
heated at 130 for 3 hours. The solvent 10 was
evapor at ed under reduced pressure, and thereto was
[add&y water. The precipitated solid was collected by
filtration, and purified by silica gel'colum

Ephya 6AGHC13/ MeOH=100/3) to give the title
conpound (NH,4 ng, 50 @6 1H NVR (DMBO-d6) 6 9.64 (1H,
s) 8 19 Hd J =1.8 H), 7.73 (1H, d, 15 J =1.8

J = 5 6 Hz), 6.02 (2H, s), 4.75 (2H,

(3 >¥o
2,44 (4H, t, J = 4.4 Hz), 2.21 (3H,
) 1%%

30 (2H I~ 0.88 (3H, t, J =7.2
Exanpl e 57: [5 -chloro-6 - (4
-methyl pi per azi n- I)pyrldl n- 3 - ylnethyl ]

4 JAD@V}%O“Q%%E&W@ b s I R R Tk e e
563’?%,@8 R ‘Séqih‘”ﬁﬁmf (oo a8 2186 tExfa“pa‘ 6 Ha),
HPO)(218. $)94(27ll_|44(2H s, 422. 2HizY,,J #. Giglﬂi);l_:"a 14, 23{,1; ?J 2 6.8
s
I“[%) ggigH(lﬁ")b 1 H§2P|¥n)m)214434(1)4912 (14H,Jm$; hz% 2., mz Q:|88
%Ile 3)= %%{(BH t, J =7.0 Hz). Exanple 58:
Z ))[amno9 [ 5-chl oro- 6- (2-di met hyl ami no-

Olngé BBt BdAmlﬁbnyBiiﬂﬂrYéﬂmﬁogg-c[’S%f)PcP 6 (N18stBYepiperazin-1-
E)pync]m 3-ylmethyl]-7,9-dihydropurin-8-one

[0126]
[Chemical formula 66]
NH2 . NH2
)\JI oy ——
| _
/\/\”)\N’ N c T

NH,

):Lj: =0 ):i;E =0
ﬂc‘ | ﬂNﬁ

N \\/N\

2-Butylaminoadenine (300 mg, 1.5 mmol), 5-chloromethyl-2, 3-
dimethylpyridine (400 mg, 2 mmol) and potassium carbonate (420 mg,
3 mmol) were added to DMF (5 mL), and the mixture was heated at
60°C for 4 hours, and the solvent was evaporated. To the residue were
added water and chloroform, and the mixture was separated. The
organic phase was dried over magnesium sulfate. The residue was

purified by silica gel column chromatography (CHCls/MeOH=50/1) to
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5 [Chemical formula 68] NH2 HNI NNNNOC N

Usi ng

2- butyl am no- 9- (5 6- di chl oropyri di n- 3- yI net hyl )-8
oxoadeni ne obtained in Exanple 56, the title conpound

was obtained in a simlar man to Exanple 52 (104 -
my, 54 % . 10 1H NVR ( DMSO- d6) 9.65 (1H, s), 8.10

(1H, d, J 1.8 Hz), 7.84 (1H, d, - J = 1.8 Hz), 6.23
(1H, t, J 5.8 Hz), 6.02 (2H, s), 4.77 (2H,.5s), 4;0
g(ﬁbl:a \tN’haterd-hcﬁ gﬁB(b"%ﬁg)Z Q‘%%eg?%ﬁﬂneg) Sollid_ Z_gldgaﬂﬁ—}, rﬁlg { ?i Qang, 2
I‘(IZIHDI) Wereadid B}-lphiqro:bnm? 1D hid)), abdaiie 1@1158.11‘6 was stirred

9-[ 5-chl 6- (2 -norpholin-4-
SadSt Beneaglngien q,mga[ Jéfw%ragmnméd pptioupaslid Baone

it g, MRS S0

S o LR AN S o g

m@emr@gceﬁpgﬁss@m athd neutrdifedizjth §.285% Ahuebus) =
84 (2H, s?l 4.43 (2H, t, J

agngl tosglgg éi},qty%'n}po_ 9% (B MIC gprgggy(lglm @-ylmefhyl) -8-

(ﬁfo%td'é%)ine %ls %V\(}%H‘: sPr%ld DQO‘%(QH%ES solbé 2%66 I’ng, 0. D mmol) and

4.4 Hz),

N- methylplperazme (5 mL) were heated at 130° for 3 hours. The solvent

was evaporated under reduced pressure, and thereto was added water.
The precipitated solid was collected by filtration, and purified by silica
gel column chromatography (CHClz/MeOH=100 /3) to give the title
compound (114 mg, 50 %). |

IH NMR (DMSO-de) 6 9.64 (1H, s), 8.19 (1H,d,J = 1.8 Hz), 7.73 (1H, d,
J=1.8 Hz), 6.24 (1H, t, J = 5.6 Hz), 6.02 (2H, s), 4.75 (2H, s), 3.18 (4H,
m), 2.44 (4H, t, J = 4.4 Hz), 2.21 (3H, s), 1.47 (2H, m), 1.30 (2H, m),
0.88 (3H, t, J = 7.2 Hz).

Example 57: 6-Amino-9- [5 -chloro-6-(4- methylplperazm 1-yl)pyridin-3-
ylmethyl] -2-ethoxy-7,9- dlhydropurln 8-one

[0127]

[Chemiéal formula 67]

NH,

e
ﬂm

\\/N\
The title compound was obtained in a similar manner to Example
56 (78 mg, 41 %).
'H NMR (DMSO-de) 6 9.97 (1H, bfs),_8.19 (1H,d, J = 2.2 Hz), 7.74 (1H,
d, J = 2.2 Hz), 6.48 (2H, s), 4.81 (2H, s), 4.21 (2H, q, J = 7.0 Hz), 3.17
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105 (3H,t,J=7.2Hz). Exanple 60:

6- Am no- 2- but yl am no- 9-[ 4- ( 4- net hyl pi perazi n- |

-yl )-3- nitrobenzyl]-7,9-di hydropurin-8-one [0130] 5

[Chemical formula 70] NHZ NH2Z H N O N N NJ NN N NO2

- HHHG N2 HN ~~ NNRNgN2 H1/ The title

conpound was obtained in a sim I ar manner to Exanple

56 (390 ng, 100 % . 1H NWR (DMSO-d6) 6 9.6.6 (1H, s),

7.75 (1H, d, J =1.8 Hz), 7.48 (1 H, dd, 10 J = 2.0,

&PB, rhl;)z 4B %ug 1(23J !(ElZ4Hd H)é) ,2. §14(3lr¥)s) §. 27§3H1 tHy 4 7q<9 Hz).
s

Exam@l@ 51)82)6 -Amigw- eflbutytlannno 91—[8 d-Hzl))ro &(Q{dl(rﬁslﬂl'wke)mmo-

%t;lg ZH&IQ_B—y]lmethS'ﬁw 9‘d1h}9dr806pl§r§rl1_| 8- o’neJ =712 H).

[@-lérg no- 9-[ 3- am no- 4- ( 4- net hyl pi perazi n-1-yl ) benzyl]-2
1]yl am no-7, 9-di hydropurin-8-one 15 [0131]

[Qeteenicefofimutalos] 71°] N2 H NHZ H N\ =0 N N-==0
N NO2NY, N NH2

Mxﬁﬁo
ﬂ "

Using 2-butylamino-9-(5,6-dichloropyridin-3-ylmethyl)-8-

oxoadenine obtained in Example 56, the title compound was obtained in

~ a similar manner to Example 52 (104 mg, 54 %).

IH NMR (DMSO-de) 6 9.65 (1H, s), 8.10 (1H, d, J = 1.8 Hz), 7.84 (1H, d,
J=1.8Hz], 6.23 (1H, t, J = 5.8 Hz), 6.02 (2H, s), 4.77 (2H, s), 4.40 (2H,
t,J=5.8 Hz), 3.19 (2H, q,J = 6.8 Hz.), 2.62 (2H, t, J = 5.8 Hz), 2.20 (6H,
s), 1.46 (2H, m), 1.30 (2H, m), 0.88 (3H, t, J = 7.2 Hz).

Example 59: 6-Arhino-2—butylamino—9-[5—ch10ro-6-(2—morpholin—4—
ylethoxy)pyridin-3-ylmethyl]-7,9-dihydropurin-8-one

[0129] |

[Chemical formula 69]
NH»

A (3

N

The title compound was obtained in a similar manner to Example
58 (78 mg, 31 %).
'H NMR (DMSO-de) 6 9.66 (1H, s), 8.09 (1H, d, J = 2.0 Hz), 7.84 (1H, d,
J =2.0 Hz), 6.25 (1H, t, J = 5.6 Hz), 6.02 (2H, s), 4.84 (2H, s), 4.43 (2H,
t,J = 5.8 Hz}, 3.54 (4H, t, J = 4.6 Hz), 3.18 (2H, q, J = 6.8 Hz), 2.68 (2H
t, J = 5.8 Hz), 2.46 (4H, t, J = 4.4 Hz), 1.45 (2H, m), 1.30 (2H, m), 0.88

2
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HH N~ NN- N The conpound of Exanple 60 (240 ny,
0.5 mmol) and 20 % Pd(OH)2/C (50 ng) were added to
nmet hanol (10 nmL), and the m xture 20 was stirred
under hydrogen atnosphere for 5 hours. The cat al yst
was 106 renoved, and water wagsadded thereto, and the
precipitated solid was <collected by filtration to
give the title conmpound (170 ng, 76 % . 1H NMR
(DMSO-d6) 6 9.59 (1H, s), 6.80 (1H d, J = 4.0 Hz),
5}1@@ 0]:1472;)-1% 6.49 (1H, d, J = 8.0 Hz), 6.15 (1H, t,
97 (2H, s), 4.71 (2H, 5 s), 4.63 (2H,
Eésamsleléo( @H‘\rrqn@ -2-181tg144)000-14- (4t e tihylpiferin 4Hyl)-3-

1,45 1.30 (2H n), 0.87
”(nlflqbepzylj'i% 3%@)010%' 'Péle?z 6- Ani Elo 2 [T)ét hoxy- 9

§§0 t hoxy- 4- nmor phol.i n- 4-yl net hyl -
enzce) 7, 9-di hydropurin-8-one [0132] 10 [Chenica

[Chemibalf&hﬁ&m]—l M M N>-O CONNHIC\ 6 COOH
-~ H3C C(I]VE-~C(I]VEH NH2 NH2 NH2 N H '~ : |1l

N} - OMVE - N-~- O\/EJJN~OON(NHI}IONNn ~~
COOW / EJH / NJ  Ove Owe

2- Hydr oXy -~ hylbegzmc aC|’§\(6 O)um 4 mmol),

pet by ncN po.asi®am
carbom’ate(l"'4g 10 mml) e add DVF (10 nl),

and the m xture was stirred at roomt er@ture for 3
15 hour sNHThe sol vent was evaporated under reduced

pressurgr too_the resi due were added ethyl acetate
9%&&/ m xﬁéjre was separ at ed,

N

\\/N\

The title compound was obtained in a similar manner to Example

56 (390 mg, 100 %).

1H NMR (DMSO-de) 6 9.66 (1H, s), 7.75 (1H, d, J = 1.8 Hz), 7.48 (1H, dd

J=20,8.6Hz, 7.27 (1H,d,J = 8.4 Hz), 6.21 (1H', t,J = 5.6 Hz)}, 6.02
(2H, s), 4.79 (2H, s), 3.16 (2H, q, J = 6.8 Hz), 2.95 (4H, t, J = 4.8 Hz),
2.20 (3H, s),  1.45 (2H, m), 1.29 (2H, m), 0.86 (3H, t, J = 7.2 Hz).
Example 61: 6-Amino-9-[3-amino-4-(4-methylpiperazin-1 —yl)benzyl']—Q-
butylamino-7,9-dihydropurin-8-one

[0131]

[Chemical formula 71]

/\/\ )\ >=O /\/\N/,EN/ N>=O NH,
k@,@\ FUNCEAL

~ The compound of Example 60 (240 mg, 0.5 mmol) and 20 %
Pd(OH)2/C (50 mg) were added to methanol (10 mL), and the mixture

was stirred under hydrogen atmosphere for 5 hours. The catalyst was
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- and wat'er’ and ch

- residue were added ethyl acetate and water. The mixture was separated

and dried over magnesium sul fate. The sol vent was
evapor at ed under reduced pressure, and to the residue -

" were added NBS (700 ng, 5 nmol), benzoyl peroxide

(100 ng) and carbon tetrachloride (6 nL), and the 20

m xture was stirred at 80C forjdg hours. The insoluble
materials were separated by filtration, and the

filtrate was washed with sodi um thiosulfate and

wat er, and dried over magnesi um sul fate. The sol vent
m&&x&:ﬂ@@@f@h@deﬂmfad@&ﬂ ERErBf S SHW ehe FHciditated solid was
obt ai ned resi due was added to

cpllectrsk Py dilfmatinox yagire Hee Tike sampqad (b0 g8 76 |

BT BARD Gh G bund ThE v 2 Bis1 Bt T obid B e 1H, ),

r L t eV ey I on,
DA L RE SRR IS, LTRSh BN IO §s 71 e
se)md a1 EH] ), \8.¢6V@%, sppaF 8l edHz)[ e 78r (@ @Dlrﬁ) Phase 4’I@Sm) 2.22
dried 5 over anesn um sul fate, and purlfled by S|I|ca

(égl S&ohﬂn?n 2R hromat Y a8hymn g 691@173(3\%%58/7 D)Hep give

E? gl?d 31?%?&?‘8 2é]n@osol and lit qlqlibn-flﬁglmethyl-
H&&yﬁ‘-’) 9-amdh AR UTiXIglG MRS Stirr ed under

ice-cooling fTor 2 hours. The insol uble materials were
[PéBBYed by filtration, and the 10 filtrate was
&&ecentrg@_ed under reduced pressure. To the residue
[(Wdeanicaliizanyia 68y chloride (0.3 nL) and

di chl or onet hane (5 m), and the mixture was sti, red
at 40C for 2 hours. The solvent was renoved by

apo tion, and to t resi due were deded nD |\)neMe
diisor | am_ng €.
éoo the mp’g \g/\%)s 15 heat I”é‘EOC vvlth

stl rr| ng for 2 hours. The sol vent -was rem)ved by
evapgfation, and the re i*zdue was purified bwzﬁilica

gel NCY Yy, é:hrama.t ogr a CHC13/ NeQd/ 28
*NFBél‘ K3/ to givend mtl e conpound ©

' 1H o~
NMVR ( comd. 95 (1H 5@522 (1H, 8 J s@y@
Hz), 7.00dH d, 20 J = 1. §HO% 78 (1H, dd, g™
1.4, 80Hz?Me646(2H s), 4.88 (2H, s), 420(%

oy ” GHstoRa s digbiblroh) acifh @00 5, dyigrmol, ity odiae

6K oo (4" 5‘?}&?3@%35&#%%&3{%%%@% jie 2. e added
to DMF (10 ml), and the mixture was stirred at room temperature for 3
hours. The solvent was evaporated under redﬁced pressure, and to the
and dried over magnesium sulfate. The solvent was evaporated under
reduced pressure, and to the residue were added NBS (700 mg, S mmol},
benzoyl peroxide (100 mg) and carbon tetrachloride (6 mL), and the
mixture was stirred at 80°C for 5 hours. The insoluble materials were
separated by filtration, and the filtrate was washed with sodium
thiosulfate and water, and dried over magnesium sulfate. The solvent

was evaporated under reduced pressure, and the obtained residue was

added to 2-ethoxy-8-methoxyadenine TFA salt (250 mg, 0.8 mmol),
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di hydr opuri n-8-one 25 [0133] [Chemi cal formula 73] 108

NH2Z HNH2Z H N>== N 0 >0 NN "~0 NNC N

6- Ami no- 9- (4- chl or onret hyl benzyl ) -2 _

- et hoxy- 7, 9-di hydropurin-8- one hydrochl oride (0.15 g,

0.41 mmol ), which was obtaing%éhn a simlar manner to

Exanple 1, was dissolved in (10 m), and thereto

was 5 added a 40 % aqueous di et hyl am ne solution (2

m), and the mxture was stirred at roon1tenpgrature
' 1% b U r @t

e 8RN0 B, oAt FRN P 3 ) i tne

rairtone avd S shirjed dheopnetimipeatagresoverchivhs Tioé keRleed was
by filtration, dried, and recrystallized from
TRBLPMGSOPY Svaperatien) and waten and ehlpsoforen warkexdided to the

ORI O Gl Syd BebRFad ifhie il pHae€ whipiried
SRR BHHPRIEL SO DEBAhY e f & B Smmnal wepe added
tél gﬁ? g (i §> YgL) ,%-1%1 N%W{&ngs‘%grst dill9e§ %rrnoggrn{jcegéoo%(r? gn?(l)reQ

hours. The insoluble materials were removed by filtration, and the

filtrate was concentrated under reduced’ pressure. To the residue were
added thionyl chloride (0.3 mL) and dichloromethane (5 mL), and the
mixture was stirred at 40°C for 2 hours. The solvent was removed by
evaporation, and to the residue were added mofpholine (0.2 mL),
diisorpopylethylamine (0.5 mL) and DMF (5mL), and the mixture was
heated at 80°C with stirring for 2 hours. The solvent was removed by
evaporation, and the residue was purified by silica gel column
chromatography (CHCl3/MeOH/28 % NH3=100/3/2) to give the title
compound (46 rhg). |

'H NMR (DMSO-de) 6 9.95 (1H, s), 7.22 (1H, d, J = 8.0 Hz), 7.00 (lH,.d
J=1.2 Hz), 6.78 (1H, dd, J = 1.4, 8.0 Hz), 6.46 (2H, s), 4.83 (2H, s),
4.20 (2H, q, J = 7.0 Hz), 3.74 (3H, s), 3.54 (4H, t, J = 4.6 Hz), 3.40 (3H,
s), 2.34 (4H, m), 1.25 (3H, t, J = 7.0 Hz).

H

Example 63: 6-Amino-9-(4-dimethylaminomethylbenzyl)-2-ethoxy-7,9-
dihydropurin-8-one

[0133] |

[Chemical formula 73]
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20 dissolved in DM (10 m ), and thereto was added

diethylamne (0.22 m, 2.1 mmol), and the m xture was
stirred at roomtenperature for 8 hours. The mxture
was evaporated by an evaporator, and thereto was added

-109 1 % aqueous anmonia (10 . The precipitated

solid was collected by filtration, dried, and

recrystallized fromnethanol/ acetonitrile =1/ 1to

give the title conmpound (0.12 g) as a white solid.

Y|eId 81 % 1H NVR (DVSO-d6) 6 9.94 (1H s),

7. 25- 7N 4H m, 6.44 (2H brs), 5282 (2H s),

4 18 J = 7.0 Hz), 3.46 2H § N40 (4H q, J
024 (3H—+t+—157.0 0] 94 X0H, t

imlar manner to/Ekg N, the \
corrpounds o) @ fod:ll ow ng Exanples 65 to re Ne
obt ai ned. Exany
6- Ami no- 9- (4-di i sopr opyl am nonet hyl benzyl ) - 2- et hoxy- -

10 7,9-di hydropurin-8-one, white solid (Yield: 0.098

g, Y|€eIAdn1r8>l9%4 chﬁixf&ﬁ]let[k@ﬂlbqu} -2f ettraxtya7 S HihNiEbputin-8-
(i H NMR (DMSO-d6) 6 9.93 (1H, s),
o;n@&b@@_q:h 8r1d§ (Q gSE I-%j” mng@_)l)( whicky waslgbgaigegﬂ ipzg similar

g b & Bed gy Bt 0 o we

dditdd &.40) % aqulotis)dintet®F 14t sdiutidnT28n, Hﬁ)d the mixture
Exanpl e 66:

eag\iineedabr h@wt@npﬁr@merfpdllrﬁl fhipluites. m;/m@ enmzxyh}e ﬁ;&
dlrl_\édro ur,i.n- 8- one V\hlte lid, Yield: &I
P RER I SO Eraraton G Hhctesp W didrg j S Bqueous

ammonia (5 ml). The precipitated solid was collected by filtration, dried,
and recrystallized from methanol/ acefonitrile =1 / 1 to. give the title
compound (0.080 g) as a white solid. Yield: 57 %.

IH NMR (DMSO-de) 8 9.96 (1H, s), 7.25-7. 20 (4H, m), 6. 45 (2H, brs),
482(2H s}, 4.18 (2H, q, J = 7.0 Hz), 3.32 (2H, s), 2. 10(s 6H), 124(3H
t,J = 7.0 Hz).

Example 64: 6—Amin0—9—(4-diethylamihomethylbenzyl)—2-ethoxy—7,9-
dihydropurin-8-one |

[0134]

[Chemical formula 74|

NH,
NZ | N/E o
.
/\O/k\N N (
O

The starting compound of Example 63 (0.15 g, 0.41 mmol) was

- dissolved in DMF (10 ml), and thereto was added diethylamine (0.22 ml,
2.1 mmol), and the mixture was stirred at room temperature for 8 hours.

The mixture was evaporated by an evaporator;, and thereto was added
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' N%
0]
/\O)\\N | N\F

/I~ONNN 1H NWVR (DMSO-d6) 6 9.97 (1H, s), 7.25-7.20
(4H, m, 6.45 (2H, brs), 110 4.82 (2H, s), 4.18 (2H,
g, J = .7.0 Hz), 3.35 (2H, s), 2.33-2.24 (4H, m,
1.48-1.42 (4H m, 1.37-1.34 (2H, m, 1.24 (3H t, J =
6- Am no- 2- et hoxy-9-[ 4- (4- net hoxypi peri di n-1-.

yl met hyl ) benzyl ] -7, 9-di hydropuri n-8-one, Wite solid,
Yield: 0.10 g 5 (62%. [0137] [Chemical fornula 77]

N alfuebu A n B or2aN1l M1). %iéigrgﬁﬁlt%gé%‘%ﬁfllﬁ nx?}%% )%"oﬂt@EtGed by

in Exanple 63, Step (ii)

filitdteor,ohpednandascoistallized fnona nséthidra / asstosttrile = 1/1 to
Exanfpll e, ?4. 1H NVR EQDI\/BO dé) 6 9,95 (1H, 'SQB '7.26-7.20
gy theytitiescompopnd [y dy g) & gowhtg salid. Vields §bfo. g, J

TR BNsRagPa &t (P oF, 3% hath dnty o B, bro)
A8292H, 1), 4218 (PN, ql9 1 748-Hz)33 48R HTs), 1.4044BHy, §.= 7.1
J = 7.0 Hz). Exanple 68:

H2) At 2 {3He thd ey 790 i) n0r9th 6 Hint AJ A Trelt Big) benzyl ) - 7, 9-

AR LA LR MO
féH%é\lEicéxﬁbles 65 to 70 were obtained. :

Example 65: 6-Amino-9-(4-diisopropylaminomethylbenZyl)42—ethoxy— :
7,9-dihydropurin-8-one, white solid (Yield: 0.098 g, Yield: 61 %)
[0135]

[Chemical formula 75]

NH,
H
N

\\©\/N\<
H NMR (DMSO-de) 6 9.93 (1H, s), 7.27 (2H, d, J = 8.1 Hz), 7.20 (2H, d,
J = 8.1 Hz), 6.43 (2H, brs), 4.81 (2H, s), 4.18 (2H, q, J = 7.0 Hz), 3.55

(2H, s), 2.92 (2H, sep, J = 6.6 Hz), 1.24 (3H, t, J = 7.0 Hz), 0.95 (12H, d
J = 6.6 Hz). |

2

Example 66: 6-Amino-2—ethoxy-9—(4-piperidin-1-y1methyibenz’yl)-7,9-_
dihydropurin-8-one), White solid, Yield: 0.14 g (90 %).
[0136]

[Chemical formula 76]
NH,

1H NMR (DMSO-de) 6 9.97 (1H, s), 7.25-7.20 (4H, m), 6.45 (2H, brs),



10

20

20 1H NMR (DMBO-d6) 6 9.95 (1H, s), 7.25-7.23 (4H, m,
6.45 (2H, brs), 4.82 (2H, s), 4.18 (2H, q, J =7.0
Hz), 3.53 (4H, t, J = 4.6 Hz), 3.40 (ZFD s), 2.30
(4H t, J = 4.6 Hz), 1.24 (3H t, J =7.0 Hz). Exanple
69:

6- Am no- 2- et hoxy-9- (4-thi ormrph(g)l i n-4-yl met hyl benzyl)
111 7, 9-di hydropurin-8-one, Wite solid, Yield: 0.13
g (80 %9. [0139] [Chemi cal formula 79] hgsg H N>==0
4.82 (21D &, M.18/(2N, 5, U=NVB KBVEOsd bHﬁ 4

7. 26(7 2? (4H, (n) 5% 45 (2H, brs), Q (2H, %f? %&
ma 112 (4 H, m)o 1-8Y- 1344(2}(,21&1) $)24 K%H?tZJ%M(CBHz)m

% PAS%Z é'ﬁé&?’%g[th(ol‘yn%t[ﬁ;@p%hﬁﬁﬁllmﬂwlﬁeﬂhyI) |
R ot 'Nd‘ﬁ%?%? P B antt Wi Selify vioR: Gap e

'(HQW N -"~0 NN\ NlHNI\/R(DI\/SOd6)6995(1H

26-7.20 (4H, m, 6.45 (2H, brs), 4.82 (2H, s),
[@1§§](2H q, J = 7.0 Hz), 3.38 (2H, s), 2.50-2.10 (8H,

= 7.0 Hz).
[@ieﬁ%c&l rmugsyﬂs) 1.24 (3H, t, J =7 )
6- Am noi2z tyI 9- (4- di net hyl-am nonet hyl benzyl )-7, 9-

di h dr ri -one
Y ‘j&j: (jO\

Using the compound obtained in 'Example 63, Step (ii) (0.15 g,

~ 0.41 mmol), the title compound was obtained in a similar manner to

Example 64.
'H NMR (DMSO-de) 6 9.95 (1H, s), 7.26-7.20 (4H, m), 6.44 (2H, brs),

4.82 (2H, s), 4.18 (2H, q, J = 7.0 Hz), 3.38 (2H, s), 3.19 (3H, s), 3.16-

3.11 (1H, m), 2.60-2.56 (2H, m), 2.05-1.99 (2H, m), 1.79-1.76 (2H, m),
1.42-1.35 (2H, m), 1.24 (3H, t, J = 7.0 Hz).

| Example 68: 6-Amino-2-ethoxy-9-(4-morpholin-4-ylmethylbenzyl)-7,9-

dihydropurin-8-one), White solid, Yield: 0.11 g (68 %]).
[0138]

[Chemical formula 78]
NH,

I'H NMR (DMSO-de) 6 9.95 (1H, s), 7.25-7.23 (4H, m), 6.45 (2H, brs),
4.82:(2H, s), 4.18 (2H, q, J = 7.0 Hz), 3.53 (4H, t, J = 4.6 Hz), 3.40 (2H,
s),2.30 (4H, t, J = 4.6 Hz), 1.24 (3H, t,J = 7.0 Hz).

Example 69: 6-Amino—2—ethoxy-9-(4-thiomorpholin—4-y1methy1benzyl)—
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[0141] [Chem cal fornmula 81 ] 112 ci C1 C1 J~ N (1)
Ni I N(li) N \ NI i NI 2ZNNHHNNNI NN OH
OH NH2 NH2 N> (IV) NN- (v) N\ I C\> | NNINN
OH OCOCH3 NH2 NH2 NC N (vi) NN (vii) N/ NN _
OCOCH3 OCOCH3 NH2 NH2 N N (\'@jsjt) H\>-Owe N N-O (ix)
NNNOHGC N2 H N=0O N ep (i) :

[ 4- (2- Am no- 6-chl oropuri n-9-yl met hyl ) phenyl ] net hanol
To a suspension of 2-am no-6-chloropurine (1.51 g, 8.9
780%4ihyafbpurin-8-one, White solid, Yield: 0.13 g (80 %).

[0139]

[Chemical formula 79|

NH
2y
N

oy ~0 @

' 1H NMR (DMSO-ds) 6 9.96 (1H, s), 7.26-7.21 (4H, m), 6.45 (2H, brs),

4.82 (2H, s), 4.18 (2H, q, J = 7.0 Hz), 3.43 (2H, s), 2.57-2.54 (8H, m),
1.24 (3H, t, J = 7.0 Hz). | -
Exampie 70: 6-Amino-2-ethoxy-9-[4-(4-methylpiperazin-1-ylmethyl)-
benzyl]-7 ,9-dihydropurin—8-one, White solid, Yield: 0.094 g (58 %).

[0140]

[Chemical formula 80]

NH
2 H
N/ N

/\O)\\N | N>:O (:;/

1H NMR (DMSO-ds) 6 9.95 (1H, s), 7.26-7.20 (4H, m), 6.45 (2H, brs),
4.82 (2H, s),'4.18 (2H, q, J = 7.0 Hz), 3.38 (2H, s), 2.50-2.10 (8H, m),
2.12 (3H, s), 1.24 (3H, t, J = 7.0 Hz).

Example 71: 6-Amino-2-butyl-9-(4-dimethylaminomethylbenzyl)-7,9-
dihydropurin-8-one

[0141]

[Chemical formula 81] -
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DVF (30 m) were added potassium carbonate (3.69 g,
26.7 mol) and 5 (4-hydroxynethyl)benzyl chloride
(2.09 g, 13.4 mol ), and the mi xture was stirred at
roomtenperature for 18 hours. The carbonate within
the reaction system was renng q%by filtration, and
the filtrate was concentrate o the residue was
added water, and the solid was collected by
f||trat|on and further thereto were added chl orof orm
(30 18' M) and acetoni€rile (15 nl).. The nmixture was

stirg der(l)reflux,\f 80 mnutnes and oled to
OC/U: yS't“cTi‘S—VErQ\ cted—b'y—f—l-}-tra iofh Do give

P sllb- Hltle condbﬁnd”(z 7, 43 moly s te
SO|Id Yi el d: 84% 1HNI\/R 6 8.22 (1
7.27 (2H, d, J = 8.2 Hz), (2H d 113 =
Hz) H%93 (2HHbrs), 5.26 (2H NSI) 5 16 (1H t,

i) 4.4 N’ZHdJS?HZ),

[4'T6—thTUT E%If ﬁ 4 A tlyD)phenyi}nethanol To

t he corrpouhd NMbt |n Ste N . 6. 44 mmol)
was 5 added THE ( Bind to thfe\‘.;qugria
suspensmgn wer e added copper gl) i odfde (1.23 g,

6. 44 N d||o thane(26 m 328nTrDl) and
W\ ﬁl t\)rltg_£5 190873 g, and Y'He_ni xture
NTed a 60C.forM e m xture was

concentrat et apd PeAdHEi ed by sili el ocobwym

(chl orof orm /~#Aethanol = 100 / O to 1) to give
the sub 10 title conpound (1.34 g, 3.35 nmol) as a
mhlte ﬁgz%d Y|eId 52 % 1HNNNR (CDC13) 6 7. 97 (1H,

s), (@ii)B. 2 HZ)AZN33 (2H, g, J = 8.2
h{ )—Tw d >4 O74~(FH—brs). Step
(rii): 4-

~=l.odopuri n-9 ({:yl)phenyl}rreth @ fhe' corrpound
obtaingg in Step (ii) (1.34 g, 3.35"mmwl) was 15
di ssol yled Hn THE (100 m), and thereto was added a 28

Mu »agrmonia (33 m), and the m xture was
I T™NE

atN rogm tgnperature for 5 days. After
concentrati e was added. to the residue, and
the precipi solid was coIIected by filtration,

S0 05 LI o (00
(Dws@odﬁ)su@pén%,?or( M2 -Shind- S enlistbpltite (1 528, é?é_'mrgl’ol) in
DMF (30 ml) were added potassium carbonate (3.69 g, 26.7 mmol) and
(4-hydroxymethyl)benzyl chloride (2.09 g, 13.4 mmol), and the mixture
was stirred at room temperature for 18 hours. The carbonate within the
reaction system was removed by filtration, and the filtrate was
concentrated. To the residue was added water, and the solid was

collected by filtration, and further thereto were added chloroform (30

~ml) and acetonitrile (15 ml). The mixture was stirred under reflux for 30

minutes, and cooled to 0°C. The crystals were collected by filtration to

give the sub-title compound (2.15 g, 7.43 mmol) as a white solid. Yield:

- 84 %.

'H NMR (DMSO-de) 6 8.22 (1H, s), 7.27 (2H, d, J = 8.2 Hz), 7.21 (2H, d,
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‘Hz), 7.21 (2H, d, J =

8.2 Hz), 5.29 (2H, s), 5.16 (1H,

t, J =5.6 H), 4.45 (2H, d, J =5:6 Hz). Step (iv) :
4- (6- Am no- 2-i odopuri n-9-yl net hyl ) benzyl acetate The
conpound obtained in Step (iii) (1.17 g, 3.06 nmol)
was 25 dissolved in DMF (10 niy)3 and thereto were
added acetic anhydride (0.58 nm, 6.12 mmol) and
triethylamne (0.85 m, 6.12 mmvol), and the m xture
was stirred at roomtenperature for 16 hours. After
LergenHeRte.06, (M isrs) W8RG (EEd sf,05. tl%eglf}?Sﬂ due,s ang, ess
I eci pltated solid was col I ected by filtration an
gﬁéﬁwfc ¥ivHz}-he sub title conpound 30 (1.30 g, 3.06

%%%s@ B ?%vég'l‘li’éo Jfllg §§1%rgq%h(;{ Pil)lfﬁyljrlr;zthezlﬁl
f—, 638}£(;'2H é%g)méo%%d g(%ﬁ'auﬁ%d in §t§81( 7;)87 3 %4 ml‘noﬁ? was

aéticl@i AR (62 st avh @ ol tireOraghuTEn éﬂsgﬁéﬁs}ibn ae&edd ¢ddd @opper
ompound obtained in Step(lv) g, 3.06 mml) was

| (1 Jgodide bt déd.i o dvmmopligd npyionmlnanee(ﬁe% mkr32.8duenol), and
' 1&8&@ "5t ﬂep{] g%mlyq%?g%g'gol?% hq&}qﬁ Oblggtw%%gnééd at

e8u°C ok IBTTHHdns an@ RPN HE MR Ed el A ndt uﬁ?gki b}( gilica

tenperature for 1 hour. The reaction was qu
gsel sl umyd (ad bt aform /anetharsoid= LU0y g 180y efl taighe the sub-
Ioroform%?ree tinmes. The 10 organic Ia%er was
1

tb hEamRond (1 igpdrds mreaadlasia r@ategwl ofightt 52 %.
0Q/ t |
R BB A et 8y 2208 b %l 3B eom, o, -
&QIH@ sYagl QH 3’5@ %741@1%“\/5 (105@1@)1& 60139)93 (1H s),

737(2Hd Hz) , "J = 8.1 Hz),
Seem(u()zw (@f@)’llné-Z}?OCQ(ﬁH,lrlﬂ)-E) ﬁrriéth@rﬂbhesl)yl n2etBAn2H,

1 49 Tlh%%&(’ﬂq)urfﬁ O%ga‘@*f‘% liﬂ—lét?p ?1\)11) (-_113]‘? E)g, 13|-é; rgétHcgb@as

d(lysalved THF (100
4-( 6- Amlﬂo 8- b(r ormrrl buty %%rﬁt% vgas IaddF ﬁya[ )Qée{?zaﬁueous

aauBictie (3$htal)(; amubting noilstara echs @tlﬁteﬁpat( Morh Qeﬁfpé}ature for
% was dissolved in chloroform (20 m), and
f8vs ARgH @omsgn&r@am v aTechird et residuenand the
11..9 d thereto
paggqufﬁmﬁ %%oﬁ%&%@f s iicnnaBe dr e &Yty sub-

 tle -éo&ﬁ)d‘ﬂﬁd Xl_ler g, 3.06 mmol) as a white solid. Yield: 92 %.

'H NMR (DMSO-ds) 6 8.13 (lH, s), 7.67 (2H, brs), 7.28 (2H, d, J = 8.1
Hz), 7.21 (2H,d, J = 8.2 Hz), 5.29 (2H, s), 5.16 (1H, t, J = 5.6 Hz), 4.45
(2H, d,J = 5.6 Hz).
Step (iv): 4-(6-Amino-2-iodopurin-9—ylmethyl)benzyl acetate

The compound obtained in Step (iii) (1.17 g, 3.06 mmol) was
dissolved in DMF (10 ml), and thereto were added acetic anhydride
(0.58 ml, 6.12 mmol) and triethylamine (0.85 ml, 6.12 mmol), and the
mixture was stirred at room temperature for 16 hours. After
concéntration, water was added to the residue, and the precipitated

solid was collected by filtration and dried to give the sub-title cdmpound

- (1.30 g, 3.06 mmol) as a white solid. Yield: 100 %.
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chloroform (5 nl). The m xture was warned to room
tenperature, and stirred for 3 hours. The m xture was
cooled to O, and thereto were added a saturated

sodi um hydrogen carbonate solution, a saturated 25
aqueous sodi umthiosul fate soljyt4 on, and the mxture
was extracted with chloroformthree tines. The
organic layer was concentrated and purified by silica
gel colum (chloroform to gi ve the sub-title conpound

10 NMRYDMSCB da)8!9. 1818, Rg g. 6(8|(QHWb$§)| '7d34YQT-i d% J2 8.1
% 1H NMR (CDC13) 6 7.35 (2H,
2)H7 o> (3t 8.2 =), Hy) 4%323@}( 2$ﬁ1 ob(DSXZH5 s;3,72 (02H3I$)s

§ ) b6 A ifp Ay tpiringo Tidistpslpena aeeints art

, J

t(6 Amﬁr%cé ﬁlég) al(véc()ixg/%l?rt%é B])ﬂ t%y?) p%gh?]lojl) was
dissbbed! 1nTD(ME qm@ enl)danbtigreth W’ér@ta@@leﬁVﬂe)trélQis?ﬁpﬁenyl
1.78 nnol) was suspended in nethanol (30 m),

Rh\‘é?@?l@e\/@%ll%@@é@ (OM & gubolis mad) andhymcnbugyelbramlde (0.5M
Rk SR Pgh BoEi o8 Tmelf, A b TmiEte g oven Stist et angm
el etk SoMEhome At atonivtdl INEAYERSRLAT §

acid. The m xture was extract ormthree

hydreshiarigiaced t oved shbntéxttracrenpoiinchloRofoknd thied 8irdés. The
mml) s a pal e brown SO|Id Yield: 100 % 1H NWR

ergwas @gnggﬂtraae J aﬁdgpquﬁgyl by7 siiga( @#d, calpnin =

(éh%:f"f&zrﬂq /9‘56@82}12? ]((g(ifé 5o 51Jd'Q/ ﬁl) gliz& )tflle @Légtl(tng_pogl)pound |

(8.80 (ambtmmbl):az a6wH41)ea séh&zYﬂel@ZSézﬁ m, 1.36-1.25
(2H, n), 0.88 (3H, t, . 15 Step (viit):

161 NMRACD Blat I Z 93((43:,m oﬁo&%t ayn tnienlzylaa) 17619y, di. la;zctrzemd J=

h d obt
4 3Rk 0T B 1S5 BRgshes, ﬁ)lez‘ﬁf%"‘é”w?w?éf 7.8 Ha),
|
T TR0 W27 I8 e 2 Mol B8 (SRR, oh87 R 35174
H;H NI\/R (DI\/ISOdG) 6 10 89 (1H, brs), 7.38 (2H, d, J =
. J = 8.2 H), 6.80 (2H, brs),
SFCQs(V()zﬁ (6s)°xm14107§ ke@lmo@ blEYHBH(lQH)'Yﬂmejthyﬂ bensylmc)etate

1. 72@@80&%!%&9 bb%‘ ned 1n2été (V) (8)84 % mmol Was_
dlssolved in chloroform (20 ml), and the mixture was cooled to 0°C. To
the mixture was added sodium acetate (0.98 g, 11.9 mmol), and thereto
was slowly added dropwise a solution of bromine (0.76 g, 4.76 mmol) in
chloroform (5 ml). The mixture was warmed to room temperature, and
stirred for 3 hours. The mixture was cooled to 0°, and thereto were
added a saturated sodium hydro.gen carbonate solution, a saturated
aqueous sodium thiosulfate solution, and the mixture was extracted
with chloroform three times. The organic layer was concentrated and
purified by silica gel column (chloroform) to give the sub-title compound
(0.77 g, 1.78 mmol) as a pale yellow solid. Yield: 75 %.

'H NMR (CDCls) 6 7.35 (2H, d, J = 8.2 Hz), 7.30 (2H, d, J = 8.2 Hz), 5.43

(2H, brs), 5.37 (2H, s), 5.07 (2H, s), 2.80 (2H, t, J = 7.8 Hz), 2.09 (3H, s),
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Step (ix):

6- Ami no- 2- but yl - 9- (4-di net hyl am nonet hyl benzyl )-7,9

di hydropurin-8-one 25 Using the conmpound obtained in

Step (viii) (0.12 g, 0.32 mmvol), the title compound

was obtained. in a sinmilar mapper to Exanple 64

(0.076 g, 0.21 mol) as a white solid. Yield: 68 % 1H

NVR (DMSO-d6) 6 10.13 (1H, brs), 7.24 (2H, d, J = 8.3

Hz), 7.20 (2H, d, J 8.3 Hz), 6.35 (2H brs), 4.87

1( 88-1)5 (FH 3d)( 2H14.9). 362(2516 rﬁw) 95 (3 =t, ﬁQ 746H%Z)

09 (6H, «3 1.67-1.58 (2H, 2 (2H

Fete@G(V(IBHH Amigo-3- t?l-lt}’li-&-}ne@mqyplhmﬂﬁ ylmethyl)phenyl]—
2- butyl - 9- (4- nor phol i n- 4-yl net hyl benzyl )-7,9- -

IBlﬁ?%?@burin 8-one [0142] 5 [Chenical formula 82]

NH2 | u [

i Bl PP Qbthitkd £F 5% WP ARG Sl Ao as

du gpen deamiporsth@0.00 960 gnl) 0a7d thepklo Was Aidéd M dghedus
simlar manner to Exanple 64 as a white solid. Yield:
weliggn hydrexidersqlpioo: dé) mdlend tbq muﬁusga',wavS strfed?0nder

ng 1?{' 16g|_1§’ 5ur( ZlHl}% %h,lr%?wasgc( e%ljg 0°C, Ssdﬁglél'gn}x'ture was
3
r%’%)bral%zé’@gg%%QM%drﬁlhloh@‘gcgd 518316 %E)a((t ? wla? §xt}a8f'ed with
c&klmfnnmzﬁme’eymr-r&s[t@- gide rthermwnteeeoﬂimdjl oetihy) ) 78
15 henzyl]-7,9-di hydropur.in- on%) [0143] [Chewnca
MEGH RS aggfde Wn solid. Yield: 100 ¢

'H NMR (DMSO-de) 6 7.25 (2H, d, J = 8.1 Hz), 7.18 (2H, d, J = 8.1 Hz),
6.69 (2H, brs), 5.14 (1H, t, J = 4.5 Hz), 5.07 (2H, s), 4.43 (2H, d, J = 4.5
Hz), 4.05 (3H, s), 2.60 (2H, t, J = 7.6 Hz), 1.72-1.62 (2H, m), 1.36-1.25
(2H, m), 0.88 (3H, t, T = 7.3 Hz). | |
Step (viii): 6-Amino-2-butyl—.9—(4-ch10romethy1benzy1)-7,9-dihydropufin-
8-one hydrochloride

Using the compound obtained in Step (vii) (0.61 g, 1.78 mmol),
the sub-title compound was obtained in a similar manner to Example 1

(0.64 g, 1.67 mmol) as a white solid. Yield: 93 %.

IH NMR (DMSO-de) 6 10.89 (1H, brs), 7.38 (2H, d, J = 8.2 Hz), 7.29 (2H,

d, J = 8.2 Hz), 6.80 (2H, brs), 4.98 (2H, s), 4.73 (2H, s), 2.69 (2H, t, J=
7.5 Hz), 1.72-1.62 (2H, m), 1.36-1.24 (2H, m), 0.88 (3H, t, J = 7.3 Hz).
Step (ix): 6-Amino-2-butyl-9-(4-dimethylaminomethylbenzyl)-7,9-
dihydropurin-8-one '

Using the compound obtained in Step (viii) (0.12 g, 0.32 mmol),
the title compound was obtained in a similar manner to Example 64
(0.076 g, 0.21 mmol) as a white solid. Yield: 68 %.
'H NMR (DMSO-de) 6 10.13 (1H, brs), 7.24 (2H, d, J = 8.3 Hz), 7.20 (2H,
d, J = 8.3 Hz), 6.35 (2H, brs), 4.87 (2H, s), 3.32 (2H, s), 2.56 (2H, t, J =
7.6 Hz), 2.09 (6H, s), 1.67-1.58 (2H, m), 1.31-1.22 (2H, m), 0.86 (3H, t,
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(4H, m, 6.35 (2H, brs), 4.8

H NNOO . NN Using the conpound obtained in
Exanple 71, Step (viii) (0.13 g, 20 0.35 mml), the
title conpound (0.090 g, 0.21 nmol) was obtained in a
simlar manner to Exanple 64 as a white solid. Yield:
60 % 1H NMR (DMSO-d6) 810.11,(GkH brs), 7.26-7.18

} 2H, s), 3.36 (2H, s),
3.19 (3H, s), 3.19-3.10 (1H, m, 2.60-2.50 (4H, m,
2.04-1.98 (2H, m, 1.80-1.73 (2H, m, 1.67-1.60 (2H,
J¥,7.4.88.1.29 117 (2H m, 1.29-1.23 (2H, m), 0.86
(3H, t, 3 =7.4 Hz). Exanple 74:

Toxamipho 72- Ibutoxincd 2F 134 (- BH(4ranbybholinesstimdt hhRiexy))-7,9-
oyl 1-7, 9-di hydropuri n-8-one [0144] 5 [Chem cal
‘ﬁhyﬁ%?}]au%l&TSm@gNm N-OVe (1) NN OWe (ii) //~ON

[ng%ﬂlNl N~ CHO OHNH2 H N>==ON NO\ Step (i)
4-1 3- (6- Am no- 2- but oxy- 8- met hoxypuri n- 9-

iepdRyirhang gjehyde _
[g%%ﬁToegTﬁq(3-hyd?oxypropyl)-8-nethoxyaden|ne (0.50 g,
1.69 10 | )y was di ssolved in THE (10 m ), and the
m xt ur ey oled to OC. To the m xture were added

Wb nz hyde (0- g, 1.77 mmol) and
tx1 pheny hi ne (0. &1.86 mol ), di et hyl
Ig«e< )

azodi car boxy N

Using the compound obtained in Example 71, Step (viii) (0.13 g,
0.35 mmol), the title compound (0.095 g, 0.24 mmol) was obtained in a
similar manner to Example 64 as a white solid. Yield: 68 %.
'H NMR (DMSO-de) 610.12 (1H, brs), 7.30-7.20 (4H, m), 6.35 (2H, brs),
4.87 (2H, s), 3.53 (4H, t, J = 4.6 Hz), 3.43 (2H, s),2.56 (2H,t,J = 7.6
Hz), 2.35-2.28 (4H, m), 1.67-1.58 (2H, m), 1.33-1.21 (2H, m), 0.86 (3H, t,
J = 7.4 Hz).

~ Example 73: 6—A_mino-2—buty1—9—[4-(4-metho)§ypiperidin-1-y1methy1)—

benzy1]¥7,9—dihydropurin-8-one) :
[0143]

[Chemical formula 83]

NH
* H
NZ >N

S

Using the compound obtained in Example 71, Step (viii) (0.13 g,
0.35 mmol), the title compound (0.090 g, 0.21 mmol) was obtained in a
similar manner to Example 64 as a white solid. Yield: 60 %.
1H NMR (DMSO-de) 610.11 (1H, brs), 7.26-7.18 (4H, m), 6.35 (2H, brs),
4.87 (2H, s), 3.36 (2H, s), 3.19 (3H, s), 3.19-3.10 (1H, m), 2.60-2.50 (4H
ﬁl), 2.04-1.98 (2H, mj), 1.80-1.73 (2H, m), 1.67-1.60 (2H, m), 1.38-1.29

b
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(2.2M tol uene solution, 0.85 m, 1.86 mmol), and the
m xture was stirred for 4 hours. Water was added to
the m xture, and the m xture 15 was extracted with
ethyl acetate three tinmes. The organic | ayer was
washed with a saturated salingsplution three tines,
dried over nmagnesium sulfate, concentrated, and the
residue was purified by silica gel colum (ethyl
acetate/ hexane = 2/ 1to 1/ 0) to. give the |
SHbrhj t1.©9- d{\0 olid. Yield:
(99 %) 1Hq%n?§%3)06%6gbﬁst(%ws?q{é 75 (2H, d, J
Eb;ﬁn@lebﬁ’)ﬂr 66A8151r(029|—b1dtoxy 9-[3B( z&drha)cthﬁlazﬁu{ozhletﬁyl henoxy)
4,13-4, 06 (4H , .3.98 (2H, t, J= 5.8 Hz), 3.9 ?
RIPPYY-3& ﬁlllilédl(ommm "ON€7-1.56 (2H, M, 1.40- 1 32
2kl 0.87 (3H, t, J =7.4 Hz). Step (ii):

no- 2- but oxy- 9- [ 3- (4-di net hyl am nonet hyl phenoxy)
LEFR
[¢h&nn@gpﬂmmhuﬁig4flhydropurln 8- one The conpound
obtai ned gn Step (i)-(0.18 g, 0.45 mvol ) was
"n THE (ST&I) and thel'® o were added at 0C
i M TBE solutlomr’ -0 m, 3.40 mmuli)
e L% g, chooo——=

di ssol ve

i acetate 5 ¥
mmol ), and t n1xture mas st rr@d t ro
tenperature fo hours. The m xture \Wwa oled to

-0C, and t nereto vvas added a saturated Sbdi um hydrogen

car bonat éqlutlon and the m xture was extracted
W th ChN%tELJ twice. The extract was dried over

ate dentrated, and purified by
Si I ica ge C ‘?:ﬁl or of or nf met hanol / 28 % aqueous
ammoni a = 100/ =g 100/ 3/ 1). Then, to the residue
were added nethaﬂol (2 nl) and 4N hydrochloric

Stepdi) depda e AR ind -2 - babskt-ke md thloktfpuwas ost i rr ed atI .
t hour. The m xt
SRR R AR Zed i 1 h 4 oaqueous amon a. The.
ted by filtration. 15 a
P el BtoRS S A8 sy RSy BB e Bl dvabE R Th sboe ) 6o

nsirldlp vagediisseblednih THIF Qoo dndehian
amm)r:n a = 11880/ A?/ 0Oto 100/ 4/ ) 1) to gi vgltélﬁé%ﬁ/g pObRR o°C.

T@o%gﬁau(qp weoe gddgd19-hpdroxyhenaaidehyele ( QOQQCg 1 77 mmol)
d43°/ 1H.NMR 66985 AH b 7.13
afnléﬁ' th lﬁl'g)%)}}_]'?ja (E)g{\@ q ép mmolj, ethyl arzsodmarboxylate

(2.2M toluene solution, 0.85 ml, 1 86 mmol), and the mixture was

~ stirred for 4 hours. Water was added to the mixture, and the mixture

was extracted with ethyl acetate three times. The organic layer was

-washed with a saturated saline solution three times, dried over

magnesium sulfate_, concentrated, and the residue was purified by silica
gel column (ethyl acetate/hexane = 2/1 to 1/0) to give the sub-title
compound (0.67 g) as a white solid. Yield: 99 %. ,

'H NMR (CDCls) 6 9.81 (1H, s}, 7.75 (2H, d, J = 8.8 Hz), 6.85 (2H,d,J =
8.8 Hz), 5.25 (2H, brs), 4.13-4.06 (4H, m), 3.98 (2H, t, J= 5.8 Hz), 3.93
(3H, s), 2.23-2.18 (2H, m), 1.67-1.56 (2H, m), 1.40-1.32 (2H, m), 0.87
(3H, t,J = 7.4 Hz). _

Step (ii): 6—Amino-2-butoxy-9—[3—(4—dimethylaminomethylphenoxy)—
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20d, J = 8.5 Hz), 6.39 (2H, brs), 4.05 (2H t, J= 6.6
Hz), 3.96 (2H, t, J=5.9 Hz), 3.84 (2H t, J=6.7
Hz), 3.27 (2H, s), 2.09 (6H, s), 2.09-2.03 (2H m,
1.60-1.53 (2H m, 1.38-1.30 (2H, m, 0.89 (3H t, J =
7.4 HZ). Exanple 75: 6-Amno 1318

- 2- but oxy- 9- (5- di net hyl am nonet hyl furan-2-yl - m et hyl)
-7,9-di hydropuri n-8-one 25 [0145] [Chemical fornula

85] NHZ H N>==0 O NNO N-—- | 119 The title
pe@pp Qung- dbbeirte®-bhaea sim |l ar manner to Exanpl e
1H NI\/R 13) 6 10.73 (1H, brs), 6.84 (2H, brs),

| 6 32 T(nm;ompomn-d pbtained)in Stean (if 1418dg, 0.45 grmobzyas

Syl e 88 ol 54 ol i
(fM TPIFQZ%I(%EBH ty 79 rr{I $:40 'fK%r(nol enzy uzg-l r(laceta e

Am no- di met hyl ani none pyFi din- 4-

b,drnhyaylld)e @2ng 1. @o rﬂrﬂmlmydﬁﬂﬂhrelrﬁv&ﬁeanég)%éﬁed 40 room
[ Chem cal forrrula 86] NH2 NH2 NH2 N N> (i) NI
temperpturg for 1§ huysclThig mixfureNwps odoledHtoR” CNHZde&nzereto

v&(alsI EZidgtiVa? s[a\tvurated sqd}lur?lvﬁydrogenNcglr’t’)\'orwate solution, and the
mixture was extracted with chloroform twice. The extract was dried over
magnesium sulfate, concentrated, and purified by siltca gel column
(chloroform /methanol/28 % aqueous ammonia = 100/2/0 to 100/3/1).
Then, to the residue were added methanol (2 ml) and 4N hydrochloric

acid/ dloxane (2 ml) and the mlxture was st1rred at room temperature

for one hour The mixture was cooled to O C, and neutrahzed with

4 %aqueous ammonia. The precipitated solid was collected by filtration
and washed with water. The obtained solid was purified by silica .gel
column (chloroform/methanol/28 % aqueous ammonia = 100/4/0 to
100/4/1) to give the title compound (0.080 g, 0.19 mmol) as a white
solid. Yield: 43 %. |
H NMR (DMSO-de) 6 9.85 (1H, brs), 7.13 (2H, d, J = 8.5 Hz), 6.79 (2H,
d, J = 8.5 Hz), 6.39 (2H, brs), 4.05 (2H, t, J= 6.6 Hz), 3.96 (2H, t,J=235.9
Hz), 3.84 (2H, t, J= 6.7 Hz), 3.27 (2H, s), 2:09 (6H, s), 2.09-2.03 (2H, m),
1.60-1.53 (2H, m), 1.38-1.30 (2H, m), 0.89 (3H, t, J = 7.4 Hz).
Example 75: 6-Amino-2-butoxy-9-(5-dimethylaminomethylfuran-2-yl-
methyl)-7,9-dihydropurin-8-one
[0145]

[Chemical formula 85]
NH,

NZ I N>:
@]
/\/\0)\\ N N

—Cr _
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H/ OHH %OH (v) NH2 H(vi) NH2 HNIl~c N-- N, NI
NNIT NNN\V N/ HC NHN_ Step (i):

2- Chl or0- 9- (4- hydr oxynet hyl benzyl ) adenine To a
solution of 2-chloro-6-amnopurine (1.69 g, 10 mmol)
in DWF (50 nlL, 0.2M were adged K2CO8 (4.15 g, 3.0
eq) and 4 15 chl oronet hyl benzyl al cohol (2.34 g, 1.5
eq.), and the mxture was stirred at roomtenperature
for 24 hours. Water (1.0 L) and 10 % MOH CHC13 (1.0
L X Zhergtle @gdpduhldewat @btafited e andixhilae n¥@sner to Example
separated. The organic | ayers were conbi ned, and
lwashed with water and a saturated saline sol ution (500

sol vent I d b ora n
oo 1Pkt B ¥ Bcitiedr o Sl Er%&ea gr;@amzv
0300 D50 200 ) pROa S A i B, 0.7
(2Hys@a?]2|9zw}|1 08), Wa83cpmﬂ (@Hedm)ThJeSS-wem(QH ahpd.97 (3H, t, J
crystals were collected by filtration, washed Wt h
“héxhhg). (200 nl), and dried in vacuo at 40 to give the

Enae 56 SABREA AR BRRB BT Beat iy Trenaf)-2 7 Bidin-a-
yﬁ%’éth%’flﬁ)namg 2’99(d?151?rd93pu171n2§ dredt d) , 5.31 (2H, s),
. Step (ii) : 2- (4
[OP¢6] dyl net hyl ami no) -9 -(4 -hydroxynet hyl benzyl )
adeni ne, To a solutlon of the conpound obtained in

[Sheprica) fqrmal §61 10 nmol) in NMP (20 nl, 0.5M were

: addﬂq I Pr2EtN (3. 88Nggi 3.0 eq) and 4 10

NH,
dy thy am ne Q nm, 25.%/v.), and t | Xture
ﬂggryr |op 20_hob£s.under stlﬁziﬁﬁgln an
A¢terc10 N t he dlsqujg? t he
st arti ng conpound by L O xt uN cool -o OH

roomtenperature, and water” (500 nL) and 5 %

MeOH CHC13 (1. ONHe X 2) were added theretonNand
sepanat ed. The mic' layerg,were 15 c &d and
wastret™w @)‘@d saH—He—ssI u |o rft')OMeThe

sol vent Wa Hm) ed \Q@/if)&q ation Nt h@ r E@@\/OH

was i solafed by
NH,

_w *JI - (vi)
o T ﬂ

Step (i): 2-Chloro-9-(4- hydroxymethylbenzyl)ademne -

NHZH

To a solution of 2-chloro-6-aminopurine (1.69 g, 10 mmol) in
DMF (50 mL, 0.2M) were added K2COs3 (4.15 g, 3.0 eq) and 4- |
chloromethylbenzyl alcohol (2.34 g, 1.5 eq.), and the mixture was
stirred at room temperature for 24 hours. Water (1.0 L) and 10 %
MeOH-CHCI3 (1.0 L x 2) were added thereto, and the mixture was

separated. The organié layers were combined, and washed with water

‘and a saturated saline solution (500 mL). The solvent was removed by

evaporation, and to the resulting residue were added ethyl acetate (20

mL) and hexane (200 mL), and the mixture was stirred at room




10

20

30

&y 231 t3He Givpd

col um chr omat ogr aphy (Si 02: the devel opi ng sol'vent:
CHC13 -* 2 % MeOH CHC13 --> 5 % MeOH CHCL13), and
acetone (20 nL) was added to the obtained. pal e brown
anor phous for repul p washing. The obtained 20 crystals
were collected by filtration, ;dijed in vacuo to give
the sub-title conpound (900 ng) as white crystals.
Yield: 25 % 1H NWR (DMSO-d6) 6 8.44 (2H, dd), 7.79
(1H, s), 7.30 (2H, dd), 7.14- 7.19 (4H m), 6.97 (1H,
t?)ZTﬁ)éi”gl)zﬁré %301(&%?0%1')5@- g’l%é%the t&ys@lﬁ?atﬁgﬁ'wés) cofhptBted. The
ep (Ti1) :
Irepipitater ¢arspgls wptereohsdtad by filGatibm wdashedratitty hexane

B E k3 0 g T e
M%&W&Ep{,ﬁg%g %@2%) };Y@a_%qpefdodr opwi se a sol ution

of brom ne eq.) in chloroform

l(I-ILBIMRiB(@MSD—@le)ltSM%HUI@Cs)ovﬁsoa(mrbﬂé}’ ¢f29’3ngm' BytES3 (2H
After confirm {nl%dt he 121 di sappearance of
(18, ﬂCﬂ/B’r6 {3Ht Idg. ni xture were added

e WA Ry iR doaan & %&a%%@%%ﬁﬁ?&a%?ggenme

m) s hhahuties seat & ymd %%55*}1&%6’13 5{% if 289 %obo

sol ution was extracted separation i n

nri) olpinl NMPS 2% FHIOH. M) ovefeoadi€8Q0r BN (288 @ndl ot é@) and 4-
sol.yent was renoved by evaporation. To the resultl ng

Hyew@y Hil(ﬁﬂ@}fé@@w(@ QI\HJEL i &V /e, tgmd ébetmuéuw WS stirred at
CL 5@ rrevva rred at room't ture Itgcrp
one “hour % espﬂpa ﬁ]i" 'hE. 'orie "’P‘é‘iﬂc é3 %erc:?ﬂ’rll g the

di}éaﬁ?ééfaﬁ{deoﬁf t1d dt cérﬁp\(ﬁfr}@ % vas
sub | e conmpound (54 as 10 p|n crys
cvodddito 980t %embkirddvRe( alvsevdee)r (Sc&) AdL)(24t sde) Mebﬁ9ch13

é?@i‘ d?) Y‘g?r%%ﬁidﬁl‘igté@ €80 a(lﬂﬁeléé‘f atﬁéﬁ h@zﬂhgga)?g é@fzezlg were
e e PR MR Attt R PR APAT LY The

sbﬂSvd:ﬁnwyb)rad&mmbbﬂ'@vapSt@t@@ﬂ§ ke ﬂ{e fé&dﬁ@%ﬂ%lated by
obtained in Step (iii 352;}:1 0.8 mmol ) in methanol
cobemmehrematggraphy) (Sigh) thaslevetepingsaveuGHCl; — 2 %

MeOH-CHCl3 — 5 % MeOH-CHCIls), and acetone (20 mL) was added to
the obtained pale brown amorphous for repulp washing. The obtaiﬁed
crystals were collected by filtration, dried in vacuo to give the sub-title
compound (900 mg) as white crystals. Yield: 25 %.
'H NMR (DMSO-ds) 6 8.44 (2H, dd), 7.79 (1H, s), 7.30 (2H, dd), 7.14-
7.19 (4H, m), 6.97 (1H, t), 6.72 (2H, brs), 5.13 (1H, t), 5.09.(2H, s), 4.48
(2H, d), 4.43 (2H, d). |
Step (iii): 8I-Bromo—2-(4—pyridylmethy1amino)—9-(4-hydroxymethy1-
benzyl)adenine

To a solution of the compound obtained in Step (ii) (460 mg, 1.27
mmol) in 10 % MeOH-chloroform (46 mL) was addedi dropwise a
solution of bromine (203 mg, 1.27 mmol, 1.0 eq.) in chloroform (12.7

mL, 0.1M) at 0°C over a period of 30 minutes. After confirming the
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met hoxi de (1.12 g, 20 eq.), and the m xture was heated
Wth stirring in an autoclave at 120 for 12 hours.
After confirm ng the di sappearance 20 of the starting
conmpound by LCVMS, the m xture was cooled to room
tenperature, and water (300 mipiand a 25 %

Et OH chl orof orm (500 nL x 2) were added thereto. The
m xture was separated and the sol vent was renoved by
evaporatei on. To the residue was added ethyl -acetate

diSappgararédiof tige BiaritiHEcvap ikl 85t EOMSD to the mixture were

cr stallization with ultrasonic, and .25 then, the
dmesamgamd scpréwrathydmgenecrmmanc esomnonr(e OonnL) and a

o B S e T B S LB T

%*@%%ﬂéfﬁﬁ%%“’%%%ﬂ O R g 158 were
(1008 Endi}.2 57°/QEtOZ-Hch1&Q)fd}m @Cﬁ?ﬂﬂm) tand @hélsolvent was

(2H, brs), 5.15 (1H t), 4.89 (2H brs), 4.42-4
rfgg)ve(d4’p|y qyaﬁpogatggn( 31 th§) resgl@pg(p@le p1nk crsytals Was added

Sh LR T OBk R R aiT e CORFs mobrsIdaRerapure

SF %Pll\e;ghcg\%g f(ﬁlg%e%{ﬂg cvx'@:?gh(ﬁggzéﬁ% lr%sﬂdﬁh Qﬂ%%%oﬁl%été‘q; by filtration

anckdme(ei imasasno (4@W)ato gnrennheeﬂ‘ubnaﬁlel coni®sud {BYBSmg) as
After. confirmng the di sappear ance of the starting

H?éﬁ}i%ﬂkcf:ryﬁﬁ%lssgﬁl@n98\f\%s/° renoved by evaporation to

8 MR BIGL A 6 B P TR R Gl TR gR T BnED Foog 19 (3. m),

2 5 b 7,
7(®bl zbi)f fa), 689”3(?2(-1’ ﬁrs}’i)a 1§4(]1_%§|t) g)dg?gb_%béjz‘,)ﬂwsszfﬁ, d), 4.43

(ZH741)(2H s), 4.71 (2H, s). Step (vi):

Rty By e h tF%'pS‘r%Z SRR G mi.

HeR9 alnedln Step (v) (74 ng, 0.19 mml) was
di sSol \E}ggﬁ?«% DMF (1 m), and thereto was added

di metThy b amspens2oril thtlkcoseputindnebthititd inastfég i§) (352 mg,
mxture was stirred at roomtenperature for ours

CrRanmiol i anganal {2eRtmas e@. By Oah 18vabowas erddeshpotdssium

methoxide (1.12 g, 20 eq.), and the mixture was heated with stirring in
an autoclave at 120° for 12 hours. After confirming the disappearance
of the starting compound by LCMS, the mixture was cooled to room
température, and water (300 mL) and a 25 % EtOH-chloroform (500 mL
x 2) were added thereto. The mixture was separated and the solvent was -
removed by evaporateion. To the residue was added ethyl acetate (5 mL),

and the mixture was subjected to crystallization with ultrasonic, and

‘then, the mixture was stirred at room temperature for one hour for

repulp washing. The mixture was filtered, and the residue was dried in
vacuo (40°C) to give the sub-title compound (250 mg) as white crystals. .
Yield: 80 %.

'H NMR (DMSO-de) 6 8.44 (2H, dd), 7.29 (2H, d), 7.18 (2H, d), 7.08 (2H,
d), 6.87 (1H, t}, 6.41 (2H, brs), 5.15 (1H, t), 4.89 (2H, bfs), 4.42-4.45
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thereto was added at 0C 1 % aqueous anmonia (6 m).
The 20 precipitated solid was collected by filtration
and purified by silica gel colum to give the title
conmpound (20 ng) as a white solid. Yield: 27 % 1H
NVR (DMSO-d6) 6 9.65 (1H, brs)mg 42 (2H, d, J = 5.7
Hz), 7.25 (2H, d, J = 5.7 Hz) 20-7.10 (4H, m, .
6.96 (1H, t, J =6.2 Hz), 6.07 (2H, brs), 4.73 (2H,
s), 4.40 (2H, d, J =6.2 Hz), 3.31 (2H, s), 2.10 (6H,
(@H, &2p 398333 né)l ar manner to Exanple 1, the compounds
of the follow ng Exanples 77 to 81 were obtai ned.
%@w ‘e2-14-Pyridylmethylamino)-9-(4- -chloromethylbenzyl)-8- -0X0-
Ami no- 2- (2 met hoxyet hoxy) - 9- [ 4- (4- pyri di n-4-yl -
ap‘?eﬁ%l Szin- | -yl methyl)benzyl -7, 9-di hydr opuri n- 8- one

(155 Te < lp@nsicgrqug‘%h %ﬁ%‘ak o] asi% (g6 1200 me,

Q.5H2 AL 81 dL=06
_(%ZH ?mﬁﬁi « ﬁ‘%; 16 {igogalvﬂgas%dggec{g,gc@u 8% 50 eq.),

aFrEqL|thf: mixture Was s@yrectgasgo()ZHjcempeﬂamm: ®ri¥ houds 4L fter

| C%%Q}nnﬁ%iggakezgl{%@%fa%hﬁgﬂ% (4%1@; Mq@%@f t;.% solvent was

Rk bW d J@ﬁ%ﬁ ))ratmn to %we tpy dsub -title ° CQmMPo uriu}d%Oﬁgmgg%s

2- (2- met hoxyet hoxy) - ropurin

Vmit[smstjals[mm mD %orrrul a 88] 10 1H NWR (DVSO-d6) 5

2’5%?%}(2 h (4H, m,:6.48 (2H, s), 4.83 (2H,
ANISQ-dg) 5311—14(1é1 ﬂlzr)s) 8.80 (2HHd) 0, 173845!3 (ZHI brs),

éﬁf—@ (3% M. 200 0d Bl W) 2500, 474700, % 24 71

(2H s).

Step (vi): 6—Arnino-9—(4—dimethylaminomethylbenzyl)—2—[(pyridin—4—

ylmethyl)amino]-7,9-dihydropurin-8-one

The compound obtained in Step (v) (74 mg, 0.19 mmol) was
dissolved in DMF (1 ml), and thereto was added dimethylamine (2.0M
THF solution, 3 ml), and the mixture was stirred at room temperature
for 3 hours. The mixture was concentrated by an evaporator, and the
thereto was added at 0°C 1 % aqueous ammonia (6 ml). The
precipitated solid was collected by filtration and purified by silica gel
column to give the title compound (20 mg) as a white solid. Yieid: 27 %.
'H NMR (DMSO-de) 6 9.65 (1H, brs), 8.42 (2H, d, J = 5.7 HZ), 7.25 (2H,
d,J =5.7 Hz), 7.20-7.10 (4H, m), 6.96 (1H, t, J = 6.2 Hz), 6.07 (2H, brs),
4.73 (2H, s), 4.40 (2H, d, J =6.2 Hz), 3.31 (2H, s), 2.10 (6H, s).

In a similar manner to Example 1, the compounds of the follbwing
Examples 77 to 81 were obtained. _
Example 77: 6—Amino-2-(2—methoxyethoxy)-9—[4—(4—pyridin-4—y1-
piperazin-1-ylmethyl)benzyl]-7,9- d1hvdropur1n 8-one (165 mg, 82 %)
[0147] '
[Chemical formula 87]
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N_/'Ove Exanple 79:

6- Ami no- 9- (4- {[ bi s(2- hydr oxyet hyl ) am no] et hyl } benzyl)
-2- 15 but oxy-7, 9-di hydropurin-8-one (94 ng, 39 %
[0149] [Chemical formula 89] N2 H N N=OHO ONN
N_/"OH 1H NMR (DMSO-d6) 6 9;93 (1H, s), 7.27 (2H d,
J =8.4 H), 7.22 (2H, d, 20 J = 8.4 Hz), 6.44 (2H,
s), 4.82 (2H, s), 4.32 (2H, t, J = 5.2Hz), 4.14 (2H,
t, J:64Hz), 3.58 (2H, s), 3.42 (4H, m, 1.62 (2H,

m, 136(NZH , 0.90 124 t,J:6.4Hz). Exanpl e

80: Nbut oxy-9 -(4-

6_
3 di hydr Xy robﬂ;tlo) met hyI ~

/a Nenzyl ) - 7 hydropur| n- 8- one (136 ny,
57 % [0150] em for mula 90 NH2 H N N 0~
N N>=O HO NJJ (DI\/ISOdG) 5994(1H s),

7.24 (4H, , 6.447(2H, s), 4.83 (2H, s), 4.47 (1H,
1) NMR?,DMSBB dd} 6.9 S74101,H4)) 8. ¥4 13H( 2J £,6.4 HzR- A28 (4H, m),

6(Z¥3|(2&1 dJJ- 56éﬁz 6292(@31,1%%851(%2 5% (sz)%,, tggu £04.8
A & 21115?(,2\;“(3—'2 8, 3:4P 38, 20D 1&1?'_5 44 (4 m).

R e B s L T

242-methoxyethoxy)-7,9-dihydropurin-8-one (108 mg, 56 %)

[0148]

[Chemical formula 88]

IH NMR (DMSO-de) 6 9.96 (1H, s), 7.26 (4H, m), 6.48 (2H, s), 4.83 (2H
s), 4.26 (2H, t, J = 4.8 Hz), 3.59 (4H, m), 3.44 (4H, m), 3.27 (3H, s), 3.19

(6H, s), 2.59 (4H, t, J = 6.0 Hz).

NH,

S
\\©\/N\/\0Me

Example 79: 6-Amino-9-(4-{[bis(2-hydroxyethyl)aminojmethyl}benzyl)-2-
butoxy-7,9-dihydropurin-8-one (94 mg, 39 %)
[0149] |

[Chemical formula 89]
NH,

J\)I o
\\©\/N\/\OH

H NMR (DMSO-de) § 9.93 (1H, s), 7.27 (2H, d, J = 8.4 Hz), 7.22 (2H, d,
J = 8.4 Hz), 6.44 (2H, s), 4.82 (2H, s), 4.32 (2H, t, J = 5.2Hz), 4.14 (2H, t,
J = 6.4 Hz), 3.58 (2H, s), 3.42 (4H, m), 1.62 (2H, m), 1.36 (2H, m), 0.90
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[0151] 15 [Chemical formula 91 ] NH2 H N J." N N~
O1/ N_/"N1H NWVR (DVSO-d6) 6 9.95 (1H, s), 7.22
(4H, m, 6.44 (2H, s), 4.82 (2H, s), 4.13 (2H, t, J =
6.4 Hz), 3.41 (1H, s), 2.30-2.40 (4H, m, 2.09 (3H,
s), 208(6H, s), 1.62 (2H, nj241 35 (2H, m, 0.89
(3H, t, J = 7.2 Hz). 20 Exanple 82:

6- Ami no- 9- [ 6- ( 2- di met hyl ami noet hoxy) pyri di n- 3-yl net hyl

2- (2 -nmethoxyet hoxy)-7, 9- dlhydropurln 8 one [0152]
B&hanJcalb.4dizjul a 92] 125 NH2 H N ! ==O N N

0153 The title conpound was obtai ned | nasiml ar
ém&lrl AFpINe-2 SPuioRy - By (4382 93 - dmyﬁrbwopyl)methyl-

SRR A 0o Bk o (e 75

[6250)6.47 (2H s), 4.79 (2H s), 4.28 (4H m, 3.59
(2H, m, 3.27 (3H, s), 2.56 (2H, t, J = 6.0 Hz), 2.19
[C&d,mm)a_l formuals 0] | ar manner to Exanple 1, the
con‘pounds% the following Exanples 83 to 84 were

[—
1

obt ai ned. Exanmpl e 83:
6- Anmi no-N- - 9 (4- di net hyl am nonet hyl benzyl ) -7, 9-
MOD&

ﬂ "
1H NMR (DMSO-ds) 6 9.94 (1H, s), 7.24 (4H, m), 6.44 (2H, s), 4.83 (2H
s), 4.47 (1H, m), 4.37 (1H,d, J = 4.0 Hz), 4.13 (2H, t, J = 6.4 Hz), 3.62
(2H, m), 3.44 (2H, q,J = 12.2 Hz), 2.39 (1H, q, J = 5.6 Hz), 2.26 (1H, q,
J = 5.6 Hz), 2.10 (3H, s), 1.62 (2H, m), 1.36 (2H, m), 0.90 (3'H, t,J=6.4
Hz).
Example 81: 6-Amino—2-butoxy-9—(4-{[(2—dimethylamindethyl)methyl-
amino]methyl}bénzyl)-7,9—dihydropurin-8—one (92 mg, 47 %)
[0151]

[Chemical formula 91]
NH,

e
SO

'H NMR (DMSO-de) 6 9.95 (1H, s), 7.22 (4H, m), 6.44 (2H, s), 4.82 (2H,
s), 4.13 (2H, t, J = 6.4 Hz), 3.41 (1H, s), 2.30-2.40 (4H, m), 2.09 (3H, s),
2.08 (6H, s}, 1.62 (2H, m), 1.35 (2H, m), 0.89 (3H, t, J = 7.2 Hz).
Example 82: 6-Amino-9-[6—(2-dimethylaminoethoxy)pyridin—3-ylmethyl]-
2-(2-methoxyethoxy)-7,9-dihydropurin-8-one

[0152]

[Chemical formula 92]
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[0154] [Chemical formula 93] NH2 H J~ N~ O ~~~0
NIN N. 15 1H NWR (DVSO-d6) 6 9.97 (1H, brs),
7.28-7.18.(4H, m, 6.45 (2H, brs), 4.83 (2H, s), 4.14
(2H, t, J = 6.5 Hz), 3.30 (2H, s), 2.10 (6H, s), 1.67-
1.55 (2H, m, 1.44-1.28 (2H, Aphs5 0.90 (3H, t, J = 7.3
Hz). Exanpl e 84: -

6- Ami no- 2- but oxy- 9-[ 4- ( 3- hydr oxyazeti di n- 1-yl net hyl ) -
benzyl]-7,9-di hydropurin-8-one 20 [0155] [ Chemi cal
formula 94fH2126° N2 H N ~NN-OOH\--~ ff N 1H

NMVR ( N6 9.94 (1H, s), 7.22 (4H, m, 6.45 (2H,
s), 5. 27 XEOJ = 6.8 Hz), 4.81 (2H, s), 4.15 (3H,
fr}’v? Ns), 3.44 (2H\ M, 2.71 (2H m), 1.62

(2H, m, 1. Wﬁa t, J =7.2 H). 5
[0156] Exanpl e 8% n TLR7 reporter assay HEK 293
cells, to which huMan TLR7 or rat TLR? pl asm d and
[0épBiter plasm d (NF-kB-SEAP) were stably introduced,
were suspended in DVEM nedium (10 % FBS, 1 % NEAA, 10

ug/ mTh Elecamapausders algrained in/asinZéac mgnnento Example

S TRErTE (R B  soap- 205 20, 000 ool Io/wel |,

T NMRS@MSEA) 89.980QH,58! bSINRIE) d, U = 2.4 Hz), 7.64 (1H, dd,

J =.2.4,8.4 Hz), 6.76 (1H, d, J = 8.4 Hz), 6.47 (2H, s), 4.79 (2H, s), 4.28

(4H, m), 3.59 (2H, m), 3.27 (3H, s), 2.56 (2H, t, J = 6.0 Hz), 2.19 (6H, s).
Ina similar manner to Example 1, the compounds of thé following

Examples 83 to 84 were obtained. '

Example 83: 6-Amino-2-butoxy-9-(4-dimethylaminomethylbenzyl)-7,9-

dihydropurin-8-one

[0154]
[Chemical formula 93].
NH,
H
N7 >N

IH NMR (DMSO-de) 6 9.97 (1H, brs), 7.28—7.18.(41—1, mj, 6.45 (2H, brs),
4.83 (2H, s), 4.14 (2H, t, J = 6.5 Hz), 3.30 (2H, s), 2.10 (6H, s), 1.67-
1.55 (2H, m), 1.44-1.28 (2H, m), 0.90 (3H, t, J = 7.3 Hz).

Example 84: 6—Amind-2—butoxy-9—[4-(3—hydroxyazetidin— 1-ylmethyl)-
benzyl]-7,9-dihydropurin-8-one

[0155]

[Chemical formula 94]
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A test conpound (DVSO stock solution (2 pl) was
diluted into 100-fold with the nmedium (200 pl)) was
added into the cells seeded in 15 the 96-well plate
in an anount of 10 pl/well (final concentration: 1nM
to 10pM comon ratio: 3). Theogi de of the plate was
lightly patted for stirring the content of the plate,
and the plate was incubated for 20 hours in a CO2

i ncubator. To the cells that were stinulated with a

test co ngd was added a substrate for reporter

assay (SH ate for SEAP, 20 pNPP) in an ampunt of 50

pl/well.j ni>=FH.<IIeIater L er the. addition of the
rate & sol ution r reacti on quenchi ng (4N

Na OH) was adde t he ate in an anmount of 50

pl/well in order nch the enzyne reaction. Atop .
seal A was applied to the plate, and the absorbance

&t NMB (DM 9Qsdeeda9edlHy s, WX ol ahg, ve4d4pH, 35 Iy (1H,

f h d
Ebib-Frigah-B112 %ﬁ%%vlé&ﬁ%gé 491pHaphpd °?‘:2@5§),

RN 82 el SRS ), R o B S el o

[@356%#. 8 Exanple 29 7.6 Exanple 37 1.1 Exanple 56
1.3 Exanple 58 13.7 Exanple 68 5.5 [0158] Exanple
Bygmple 85: Human TLR7 reporter assay

- HEK 293 cells, to which human TLR7 or rat TLR7 plasmid and
reporter plasmid (NF-kB-SEAP) were stably introduced, were suspended
in DMEM medium (10 % FBS, 1 % NEAA, 10 ug/mL blastocidin S HCI,
100 ug/mL Zeocin), and seeded into a 96-well plate in an amou.nt of 90

pl/well (hTLR7 /seap-293: 20, 000 cells/well, rTLR7 /seap-293: 25, 000

- cells /well).

A test compound (DMSO stock solution (2 pl) was diluted into
100-fold with the medium (200 nl)) was added into the cells seeded in’
the 96-well plate in an amount of 10 pl/well (final concentration: 1nM
to 10uM, common ratio: 3). The side of the plate was lightly patted for
stirring the content of the plate, and the plate was incubated for 20
hours in a CO2 incubator. To the cells that were stimulated with a test
compound was added a substrate for reporter assay (substrate for SEAP,
pNPP) in an amount of 50 pl/well. The minute later after the addition of
the substrate, the solution for reaction quenching (4N NaOH) was added
to the plate in an amount of % 50 pl/well in order to quench the
enzyme reaction. A top seal A was applied to the plate, and the
absorbance at 405 nm was measured by a microplate reader.

Th.e human TLR7 binding activity (ECso) of each compound is
shown in Table 1.

[0157]



m | ar manner to Exanple 1, the conpounds as

5 In a si

listed in Table 2 may be prepared. [0159] [Table 2]
NH2 H -1\ N RONNR Conpound No. R - -R Compound
86-1 Nro J Conmpound 86-2 N C-N, e M= Conpound
86-3 Nj N Owe Conpound 86-413528 Conpound 86-5 N Ne
N O-~ Me Conpound 86-6 Bu Conpound Conpound 86-7 Bu
N,,) Exanple 87: In a simlar manner to Exanple 76,

t he conmpounds as listed in Table 3 nay be prepared.
[Tape0)] 5 [Table 3] NH2 H N

Compound | ECsp (nM)

Example 1 7.2

Example 2 0.9

Example 3 1.8

Example 4 2.5

Example 5 2.7

Example 13 | 18.7

Example 23 | 14.8

Example 29 | 7.6

Example 37 | 1.1

Example 56 | 1.3

Example 58 | 3.7

Example 68 | 5.5

(0158]
Example 86:

In a similar manner to Example 1, the compounds as listed in

Table 2 may be prepared.

[0159]
[Table 2]
XN
X o
R'0” "N~ N
N
R
Compound No. RI- -R

: ~ S
Compound 86-1 N| P \©\/©

Compound 86-2 @A \@Me
N~ . N‘Me

RN .Me
- | N
Compound 86-3 @A \©\/©

AN .OMe
Compound 86-4 | \EjV :
N~ N '
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NHNNNR Conmpound No. -R Conpound 87-1 Jo Me
Cormpound 87-2 JN N Ove Conpound 87-3 Na Me Conpound
87-4 ~_ NN O M Exanple 88: The conpounds as |isted
in Table 4 may be prepared by a method disclosed in

t he present description. [016%?8 10 [Table 4] 129 NH2
H N NNN=0 OR Conpound . -R O Compound 88-1 1
Compound 88- M 2/ N Me Me Conpound 88-3 JN

Compound 86-5 | [ T\/L y
N~ N o >Ny

Compound 86-6 |Bu- \@v OAO@
_ \ N

.Compound 86-7 | Bu- \@ j/\)/\/\o@
N

Example 87: _
In a similar manner to Example 76, the compounds as listed in
Ta_ble 3 may be prepared.
[0160]
[Table 3]

“NH,

H
N XN
| )'\)I =0
~ N N N
= R

Compound No.

R
Compound 87-1 \@r Q

-Me
Compound 87-2 \@rN

' OMe
Compound 87-3 \QVO
Compound 87 4 \(j e

N o™ Nwe

Example 88:
The compounds as listed in Table 4 may be prepared by a method.

disclosed in the present description.
[0161]
[Table 4]



/ N Ove Conpound 88-4 N Me Con'pound 88-5 ~~N N O Me

Exanpl e 89:

'2- But oxy- 7, 8-di hydro 9-[(3-[{Nnet hyl - N-benzyl }am no] -
propoxy) benzyl ] - 8- oxoadeni ne [0162] [Chemi cal fornula
95] NH2 NH2 _~C N (i) N\ N(@higg N~\ ! ~Owve Il ~Ow
O NNOBzl OH NH2 NH2 N\ N (iii) 2 NIl ~-Owe -~ j

O ONNI NBr N~-OH NH ~ N(iV) 10 NNS5/ O

Qfan (l\

2- But oxyiMe-( 4- hydr oxybenzyl ) - 8- nelt hoxyadeni ne
9- (4- %ybenzyl ) - 2- but oxy- 8-jmret hoxyadeni ne (9. 04
kR

9 ROA
0

Compound No.

-R
Compound 88-1 \Q\/G

Compound 88-2 \©V |

-Me
Compound 88-3 a (\N

OMe
Compound 88-4 \©\/ Q/

Compound 88-0 \(j\o/\/N

N

Example 89: 2-Butoxy-7,8-dihydro-9-[(3-[{N- methyl -N-benzyllamino]-
propoxy)benzyl]-8-oxoadenine
[0162] '

[Chemical formula 95]

2
NN i NN i
);\)I S—ome O | S—ome "
/\/\O N N /\/\o 2N

N

)I\%we 2 T Sone
g G-
o PN x)jzi youe

O

Step (1): 2-Butoxy-9-(4-hydroxybenzyl)-8-methoxyadenine
9-(4fBenzyloxybenzyl)-2-butoxy—8-methoxyadenine (9.04 g, 20.9
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30

mol ), which was synt hesi zed usi ng 2-but oxyadeni ne
(7.2 g, 34.8 mol) in a simlar manner to Exanple 1,
was di ssolved in THE (150 m), and thereto was added
20 % Pd(OH)2/C (2.0 g), and the m xture was stirred
under hydrogen atnosphere forjg9phours. The m xture was
5 filtered through celite, and the filtrate was
concentrated. The precipitated solid was washed with
hexane to give the sub-title conmpound (7.18 g) as a
rwhtctlﬁ whidtdwa¥i r&he&%d"/@lﬂlﬂg'%lﬂ@@@d@@n (
s), .7.09 (2H, d@\] = 8.5 Hz), 6.83 é?ﬂ%g élrlS
ZFPl) in aJSlmldamsrrr&r)nemtcsExezmples), W43.81<Tls$lHedt1,n CI‘HrF (150 ml),

aéKg lilﬁ%eto %V%%aééﬁfj(fﬁo/ })dko%l (Illz(%%/ gh 4’1}§ the Gnggu(g fyas

: §t1rréd Trldet f¥dro tneg‘s b% l;}ﬂ'e_ £or 9 hours, The mixtur

9-[ 4- (3- Bronopr e but oxy- 8- net hoxya enfRe

filberedatipounti adiitaj aad the Stepe(whs (Cbrk@n@ratéd3Thaml )
was, .dissolved in DVF (50 ml), and thereto were added
Pfecgllbﬁtsﬁloﬁﬁm wén‘@aalsefé avith Hexat® fgbie) thensub-title

BRI TR P 87 AR vited get o ieddngBblee The SLFSem'
“P-ﬂNMR'IBMQO 8y &y aRonat| §ny GO MatEr W%aaﬁgg% 83 (

thereto. The m xture was ‘extracted With chlor form
tansgl 668 ( @fga&ﬁ],llofﬁagﬁeﬂzy\/a@w(m sNer.173emy;dr gus 6.6 Hz), 4.03

gnesi um sul fate, and concentrat ed under reduced 20
(gﬁes‘fg’u}g » Hedi T(ed s P or Hel. b 40y (23 il §él.5 Hz, 7.3 Hz),

hr;o phy to give the sub-title conpound
@gb;@'ﬁg% S AL 0. O ol b 24 56 1H VR ( Coet3)

Siép48):(2k-(d-Bro
S B Sty Brae TPy locha il A heoSy, & pfiethovgfignine
Hz) , ’Dhe()@orpgﬂqur@ pbtlalﬁ%d(lﬁl—ﬁtdp (i) 01.505¢,84 11%7) mmoh8vas

2H. 1, . = 2. 2H tt, J =6.4 H, 5.8
cﬁﬁdlwi% g ]%%&‘( éﬁgﬁ_%%l{ agg ?th% oHQfereGadeg)l 31 dg‘@rqrggpropane
(bé?q,egﬁ( ?Isrgé_n'ﬂ%l) abdpbEssiQnOZarkdthte (0.80%, 4.47H%ho)), and
theBoixbaye Svae ttioverd 8t [0°C ot hyliasi The rs@m)xbg@ #¢hoved

adeni ne The cquound obtained in Step L@| (0.15 g,

Ry, eeRArsEPTWRd BEter ¥6s| added shargtol Thel mixtard was

R I I
aty Fouli@dgAksium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography
to give the sub-title compound (0.48 g) as a white solid. Yield: 24 %
1H NMR (CDCls) 67.29 (2H, d, J = 8.6 Hz), 6.81 (2H, d, J = 8.6 Hz), 5.26
(2H, brs}, 5.03 (2H, s), 4.31 (2H, t, J = 6.6 Hz)., 4.09 (3H, s), 4.07 (QH, t,
J =15.8 Hz), 3.58 (2H, t, J = 6.4 Hz), 2.29 (2H, ft, J = 6.4 Hz, 5.8 Hz),
1.78 (2H, tt, J = 7.5 Hz, 6.6 Hz), 1.50 (2H, tq, J = 7.5 Hz, 7.4 Hz), 0.97
(3H, t, J = 7.4 Hz).

Step (iii): 2-Butoxy-8- methoxy -9-[4-(3- methylamlnopropoxy)benzyl]
adenine _
The compound obtained in Step (ii) (0.15 g, 0.32 mmol) was

dissolved in THF (3 ml), and thereto was added a solution of 30 %
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roomtenperature for 9 hours. The sol vent was renoved

by evaporation, and the residue was purified by

silica gel colum chromatography to give the

sub-title conpound (0.13 g) as a white solid. Yield:

100 % 5 1H NMR (CDC13) 67.26 (%H,b d J =28.6 H), 6.78
(2H, d, J = 8.6 Hz), 5.51 (Zﬁ, rs), 5.00 (2H, s),

4.28 (2H, t, J = 6.8 Hz), 4.09 (3H, s), 4.03 (2H, t,

J =5.8 Hz), 3.20 (2H, t, J = 7.4 Hz), 2.72 (3H, s), :
ReBiylaZiinel/tmethamol -sbl 5
i ! Hz), 1. 4S§) II(i%ﬁn @q?ﬂj—%dﬁ%g&z‘%&%iwﬁﬁmed a
®ogs teBiperaurk for7Q hovzp. The Stlepnf we)s rékhevéd blyeevaporation,
co und can be prepared by.reacting the conpound
%‘bﬁﬁﬁé&si Swes R‘ilﬁ’lﬁ?de RAillengsl chrlm g&rpmatography to

GREXAR B BB IERAICy £ (PR, VeRR o Cye
TFMRYCI0L:) $5.26 (PHERALES & 6 BzEiaT7RaDHEINGE & @ Igﬂiﬁ 5.51
met hod di scl osed.in the above Steps (i) to (iv) an
(BXarpse 320 (2He63) 4.2848He 150 a8 mz)r,\m:«ép (3HOsN. 4 O3R(2H, t,
d : -1 H_Co 89-2 C Ne. N
EoeRe 5529 RHE D03 sdlancna GOLeE). 2h87 hpstunti= 7.4 Hz,
- Q0 - -
%-%dlﬁﬁ%%?? ?QR{L‘ N 37%%%%%@964@%%}% dm hoRdtdy’ -4
H3), 0.96r3H, )t; 8--0F0ader)i ne

Step (iv):

The title compound can be prepared by reacting the compound
obtained in Step (iii) with benzyl bromide in acetonitrile in the presence
of potassium carbonate.

In addition, the compounds as listed in the following Table 5 can
be prepared in a similar manner to the method disclosed in the above

Steps (i) to (iv) and Example 52.

[0163]

[Table 5]

NH.

H
N N
MOANtho
R

‘Compound No. -R

= o _
Compound 89-1 QQ/ \/\/\ﬁ/\©

Compound 89-2 _<\~:>/O\/\/Me\/\o/©
/ |

—OOWN
Compound 89-3 \ N Me/'\©
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[0164] 5 [Chemical forrmula 96] NHz H NH2 H OH N-o
(") NNO (-~ ONN_AMO\VNNO NH NH2 HOH N>=0
" ONNN [0165] Step (i):

2- But oxy- 7, 8- di hydr o- 9-{4-[ N- ( 3- hydr oxypr opyl ) am nonet
h

yl]- _benzyl}-8-o

xoadeni ne 10 4L

2- but oxy- 7, 8-di hydr o- 9-{4- chl oronet hyl benzyl } - 8- oxoade

(7.2 g, 19.

thereto was added

6mmol ) was added DVF (140 m),
am nopropanol (159, 199 mmwol),

the m xture was| s
Gompounth 84 ( 320

precipitated solid

ti ed at

i e.

L]

57 (2H. br 4.81 (2H

2
\ 2T, u, \J U z

E:xamp(leao t, J

Byt b i O

G
Hz), 3.61 (2H, s), 345(2H
1.58-1.51 (2H, m,

2H. m,

and
and

roorg temperature fof 15
XYS8 , and the
coIIected by TTltrati on and
dried to give tlhhe sub\ 15 trtlre conpound (7.8 U,] 19.6
Dwgo yNW% 99 % 1H NMR
( Od6)6725(2 ps) WeH, d, 8.2 Hz), 722 :

t,

(3:hapdx@siprapyl) N Sgriz3taminothethyl-

tep (ii):
berggél)oxy xfaé?égllﬂgdro 9- (4- {N- ( 3- hydr oxypropyl ) - N- benzy
[016a nonet hyl } benzyl ) -8-oxoadenine The title
compound can be prepared by reacting the conmpound
[ebcanicad formaiapP6(i ) with benzyl bromide in DVF in the

presencey@f 5 pot

x>=°

)\)I o

o

[0165]

assi um car bonate. T,

———

PO

:
o

benzyl}-8-oxoadenine

conpounds 88-2
and 883asHI|sted|n(thefollovv|ng me OH

(ii)

—_—

Step (i): 2-Butoxy—7,8—dihydro-9—{4-[N-(3—hydroxypropyl)aminomethyl]-

To 2-butoxy—?,8—dihydro—9—{4-chloromethylbenzyl}-8-oxoadenine

(7.2 g, 19.6mmol) was added DMF (140 ml), and thereto was added

aminopropanol (15g, 199 mmol), and the mixture was stirred at room

temperature for 15 hours. Water (320 ml) was added thereto, and the

precipitated solid was collected by ﬁltfation and dried to give the sub-

title compound (7.8 g, 19.6 mmol) as white yellow solid. Yield: 99 %
IH NMR (DMSO-dg)6 7.25 (2H, bs) (2H, d, J = 8.2 Hz), 7.22 (2H, d, J =

8.2 Hz), 6.57 (2H, brs), 4.81 (2H, s), 4.13 (2H, t, J = 6.6 Hz), 3.61 (2H, s)

H

3.45 (2H, t, J = 6.3 Hz), 1.66-1.58 (2H, m), 1.58-1.51 (2H, m), 2.52-2.48
(2H, m), 1.42-1.32 (2H, m), 0.90 (3H, t, J = 7.4 Hz).
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can be obtained in a simlar manner to the above Step
(i), (ii). [0166] Exanple 91 10 .

2- But oxy-9- (4-{N-(3-chl oropropyl ) - N- benzyl am nonet hyl }
benzyl ) -7, 8- di hydro-8-oxoadeni ne [0167] [ Chemni cal
formul a 97] NHz HOH NH2 HC 33 N~~0 " "N NO~ N
N NN 15 The title conpound rmy be prepared by

reacting the conmpound obtained in Exanple 90 wi.th
thionyl chloride in dichloronethane. [0168] Exanple

S2p (ii): 2-Buto 8-dihydro-9-(4-{N-(3-hydr ro -
2- II3)u(t ())xy Xg hydro % (4- {‘\I—t{Jen(zny O(Xsyp PgHo]l\Il rfyy
mprwwe}m}bﬁnzyZDSﬁemmqmmzyl) 8- oxoadeni ne [0169]
[Chen}cal or mul a q&a 13?@/ NH2 HCI NFi2 HN N ~
>==o 1€ Nth§ $RURONDY R pr@p%re@obqoégﬁatlesﬁh@ecompound

dr?ot‘r%%ﬁ&?% @fef)ﬁﬁ%itﬁgb%ﬁlzsl Go%?r?lltﬁ%qn éxl\/éFEX eplige%,gnce of

ol I ne. a sim manner
matapsitidscaobobsaspl es

"The corripounds 88-2 and 88-3 as listed in the following Table 6
can be obtained in a similar manner to the above Step (i), (ii).
[0166]
Example 91
2—Butoxy-9-(4—{N—(3—Chloropropyl)-N-benzylaminom_ethyl}benzyl)-7,8—
dihydro-8-oxoadenine
[0167]
[Chemical formula 97]

NH
: . OH H Cl
N ‘e

PNy o NS ;

ﬂb ﬁ“b

| The title compound may be prepared by reacting the compound
obtained in Example 90 with thionyl chloride in dichloromethane.

[0168]
Example 92

: 2—Butoxy—7,8—dihydro-9—(4-{N—benzyl-N—(3-morpho’lin-4—y1propy1)amino-

methyl}benzyl)-8-oxoadenine

1 [0169]

[Chemical formula 98]
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5 93 to 103 were obtained. Exanple 93: 6-Am no-9

- (4-{[bis(2-di et hyl am noet hyl ) am no] net hyl; - benzyl)

- 2- but oxy-7, 9-di hydropurin-8-one NH2Z H N >=0 N N N p

N,/'"N 1H NWR (DVSO-d6) 5 9.96 (1H, s), 7.25 (4H, n,

6.44 (2H, s), 4.83 (2H, 10 s), 44 14 (2H t, J = 6.6

Hz), 3.54 (2H, s), 2.35-2.46 6H m, 1.62 (2H, m,

1.37 (84, m, 0.85-0.93 (15H m. Exanple 94:

6- Ami no- 2- but oxy- 9-{4-[ 4- (2- di met hyl am noacetyl ) -

pi perazin-1-yl net hyl ] benzyl; -7,9-di hydropuri n-8-onge’\o

NH2 H N>NH20N~~ON5|,(N\NJ151 H}II\/HR(DI\/ISOd

6 9.95 5 725 4Hn)645(2 N 4.84 (24

/)\/4\1\( .6-Hz)» 3,49 (2 ,>——3341 (4,
cl)2'£2 : 3 (4H : HNm)

(6H s), 1.63 7(2H rr) 0.91 (
6.4 Hz). Exarrpl
2-{4-[4-(6- AmnoZbut 80xo78d|hydropur|n9y

20 net hyl ) benzyl ] pi perazrn-1-yl; -N,
N- di iigihiitlgceampotierdl 88n bdHprépandd b reacting the compound of

| Example 91 with morpholine.

In a similar manner to Example 1, the compounds of Examples
93 to 103 were obtained.
Example 93: 6—Amino-9—(4-{[bis(2-diethylaminoethyl)amino]methyl}—

benzyl)-2-butoxy-7,9-dihydropurin-8-one
NH,

L )

o Or

\\©\/N\/\N/\

—

'"H NMR (DMSO-de) 6 9.96 (1H, s), 7.25 (4H, m), 6.44 (2H, s), 4.83 (2H,
s),4.14 (2H, t, J = 6.6 Hz), 3.54 (2H, s), 2.35-2.46 (16H, m), 162(2H
m), 1.37 (8H, m), 0.85-0.93 (15H, m).
Example 94: 6—Am1no-2—butoxy—9-{4-[4-(2-dimethylaminoacetyl)—

piperazin-1 —ylmethyl]benzyl}-7,9—.dihydropurin-8-one)
NH,

)\/[ =0 NC})\\/\N\
o

'H NMR (DMSO-de) § 9.95 (1H, s), 7.25 (4H, m), 6.45 (2H, s, 4.84 (2H,
s), 4.14 (2H, t, J = 6.6 Hz), 3.49 (2H, m), 3.41 (4H, m), 3.02 (2H, s, 2.33
(4H, m), 2.26 (2H, m), 2.15 (6H, s, 1.63 (2H, m), 1.37 (2H, m), 0.91 (3H
t,J = 6.4 Hz).

2

: Example 95: 2—{4—[4-(6—Amino—2—butoxy-8—oxo-7,8-dihydropurin-9-y1-

methyl)benzyl|piperazin-1-yl}-N, N-dimethylacetamide
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I I NNON ~0 1H NWR (DVMSO-d6) 6 9.95 (1H, s), 7.23
4H, m, 6.45 (2H, s), 4.83 (2H, s), 4.14 (2H t, J =
Hz), 3.39 (2H, s), 3.08 (2H, s), 2.99 (3H, s),
3H, s), 2.33 (8H, nm, 1.63 (2H, nm), 1.37 (2H,

0(3H, t, J 6.4 Hz). Exan'ple 96:
-2-(2- et hoxyet hoxy) - 9 (4 nmet hoxypi peri di n-1|
th | ) benzyl]-7,9-di hydropurin-8-one NH2 HN O,
OV INN~O1/ N 1H NVR h(DVSO d6) 6 9.96 (1H,
, 71.23 (MI-H, , 6.47 (2H, s), 4.83 (2H, s), 4.26
4 Hz), 3.59 (2H,\t, J = 4.8 Hz),.3.39

H, t,

H, s), (3H, s), }\%@"‘ﬂ%H, s), 3.14 (1H m,
/2’\59/‘(\@4]\ .03 (2H,(Ff) 1.078 (2H, m, 1.38 (2H,
m . Exanple 97 :

6- Am no-9-{4-[ (b N am no) net hyl ] benzyl }-2-( 2-
nmet hoxyet hoxy) - 7, 9di hydropurin-8-one NH2 HN N 1

IR-NMR (HMSOLHs QSMSQ &§) 762:9( H)H(: @3(2?1- %, &%’5(2}1
n, 6.47 (2H, s), 4.83 (2H, 's), 6 '(2H
PeH, 18(2H, t2#= 6,6 Hzk 31,39 (23, sB. 3388((2H s)):z @ z?zH s) 2.78

Siktrsod 85, BB by e b SR o $9-63h 115 e 4 .

3.
A1 [g%Ar?l nor Do % RS RS AR B bt sthprpipgridin-1-
yzmqnhyl)beﬁzyll %Qlﬁdﬁh]yﬂeﬁpuh}ﬂtgtbﬁbam no) but yr onitrile

iy e

'H NMR (DMSO-de) 6 9.96 (1H, s), 7.23 (4H, m), 6.47 (2H, s), 4.83 (2H,

'5),4.26 (2H, t, J = 4.8 Hz), 3.59 (2H, t, J = 4.8 Hz), 3.39 (2H, s), 3.27

(3H, s), 3.20 (3H, s), 3. 14 (1H, m), 2.59 (2H, m), 2.03 (2H, m), 1.78 (2H
m), 1.38 (2H, m). _
Example 97: 6-Amino-9-{4- [(butylmethylamino)methyl]benzyl}-2-(2-

methoxyethoxy)-7 9 -dihydropurin-8-one
NH,

ey
SO

'H NMR (DMSO-de) 6 9.96 (1H, s), 7.23 (4H, m), 6.47 (2H, s), 4.83 (2H,
s), 4.26 (2H,'t, J =4.8 Hz}, 3.58 (2H, t, J = 4.8 Hz), 3.38 (2H, s}, 3.27
(3H, s), 2.27 (2H, t, J = 7.2 Hz), 2.06 (3H, s), 1.41 (2H, m), 1.26 (2H, m),
0.84 (3H, t, J = 7.2 Hz). _

Example 98: 4-({4-[6-Amino-2-(2-methoxyethoxy)-8-oxo-7,8-dihydro-
purin-9-ylmethyl]benzylimethylamino)butyronitrile
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O~\ Il >=0 ONCN N 1H NWMR (DVBO-d6) 6 9.96 (1H, s),
7.26 (4H, m, 6.47 (2H, s), 4.84 (2H, s), 4.26 (2H,
t, J =4.8 Hz), 3.59 (2H t, J:4.8 Hz), 3.49 (2H, -
s), 3.27 (3H, s), 2.68 (2H, t, J 6.2 Hz), 2.58 (2H,
t J =6.2 H), 2.13 (3H m. 1%6Exan'ple 99:

N-(1-{4-[ 6- Ami no- 2- ( 2- net hoxyet hoxy) - 8- oxo- 7, 8- di hydro

puri n- 9-yl met hyl ] benzyl } pyrrolidin-3-yl)-N nethyl aceta

mde NH2 WO 1T ONN/ NIH NI\/R(DI\/SO(d6)5H6 9;T;35
1H s), (4K, m) 6.48 (2H, s), 5.04 (0.5H, ,
(84(H“\ 05Hm)426(2Ht,J:4.8
H? 91(4H 10 ,3&\?(3H s), 2.90 (2H,

s), 273(2H 25& 2.08 (2H, s), 2.00
(2H, s), 1.92 (2 0 (1H m . Exanple 100:
6- Ani no- 9- (4 {[ethyl (tetrahydropyran-4-yl)am no]

IrHENMR DMSO-de) 6 9.96 (1H, s), 7.26 (4H, m), 6.47 (2H, s% 4.84 (2H,
benz ) 2-(2- nethoxyethoxy) 7,9- dlhydropurln 8-
143 (BH, 1,04 = 4\80N2zN 3>:59OZN¢,OJ%548|—HM\/FB @DMEHO@) 3627

?Hgﬁ (ks i, P AT b 2 bt B 0.6 8. B Gt

bt S el oy Bl dfer
p@:1n29@r1n(elhyl]mnzﬂlpﬂr()ﬁ&ﬁn-TBLyl)JN%e(l'%FI'acé@aImde -

1.45-1 m, 0.92 (3H, t, . 20
Exanpl e 1 : H o

6- Am no- 19 4, 4 di f I uor peridi n-1-yl net hyl ) benzyl ]
' (3\/Qz

N Phoxy) 6 ©hydr opuri n- 8- one

O

'H NMR (DMSO-de) § 9.85 (1H, s), 7.23 (4H, m), 6.48 (2H, s), 5.04 (0.5H,
m), 4.84 (2H, s), 4.44 (0.5H, m), 4.26 (2H, t, J = 4.8 Hz), 3.44-3.59 (4H,

m), 3.26 (3H, s), 2.90 (2H, s), 2.73 (2H, m), 2.25 (2H, m), 2.08 (2H, s),

2.00 (2H, s), 1.92 (2H, s), 1.60 (1H, m).
Example 100: 6-Amino-9-( 4—{[ethyl(tetrahydropyran—4-yl)amino]methyl}—

benzyl)-2-(2-methoxyethoxy)-7,9- -dihydropurin-8-one
NH,

S
ot

'H NMR (DMSO-de) 6 9.96 (1H, s), 7.27 (2H, d, J = 8.0 Hz), 7.22 (2H, d,
J = 8.0Hz), 6.48 (2H, s), 4.82 (2H, s), 4.26 (2H, t, J = 4.6 Hz), 3.85 (2H,

dd, J = 4.0, 10.8 Hz), 3.59 (2H, t, J = 4.6 Hz), 3.55 (2H, s), 3.27 (3H, ),

3.22 (2H, m), 2.67 (1H, m), 2.47 (2H, m), 1.61 (2H, m), 1.45-1.49 (2H,
m), 0.92 (3H, t, J = 6.8 Hz). |

- Example 101: 6-Amino-9-[4-(4,4-difluoropiperidin-1 —yli'nethyl)benzy.l]-Z-

(2-methoxyethoxy)-7,9-dihydropurin-8-one
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137 N2 H NN I'lll NNOF F N 1H NWVR (DVSO d6) 6
10.01 (1H, s), 7.26 (4H, s), 6.51 (2H, s), 4.84 (2H,
s), 4.26 (2H, t, J = 4.8 Hz), 3.58 (2H, t, J = 4.8
Hz), 3.49 (2H, s), 3.27 (3H s), 2.33 (4H m, 1.92
(4H, m. 5 Exanple 102: 6-Am R ? _
-9-[4-(4-cycl opentyl pi perazi n- I-yl net hyl ) benzyl]- 2-

(2 -met hoxyet hoxy) -7, 9-di hydropurin-8-one NH2 H 1~ N
~Lam) 1l ON NNr 1/ N 1H NWMR (DMSO-d6) '6 9.97
(1H, s), WNH3 (4H, n), 6.49 (2H s), 4.83 (2H s),
426(2:}1 H: .8 Hz), 3.58 (2H, t, J = 4.8 Hz),
3,38 (2)\ ;%.—_2)7 10 (3HF s) 2.36 (9H, m 1.72
{ N N(2H n, =F1.48 (4H, m, .26 (2H,
nm. Exan'ple 108 i lg- 9 :
(4-{[isopropyl (2 yethyl)am no] met hyl } - _
benzyl) - 2- ( 2- nethoxyethoxy) 7 9- dihydropurln 8- one.
INHR MR (DIMSO- Hﬁ)Ns Ner@L LY, NM? @'Yﬁ@}ﬂ §.84 (2H,
9.96 (1H, s), 7.27 (2H, d, J 7.22

s}, 4.26 (2H, t,J = 48Hz) 308(2H t J 48Hz) 349(2H s) 3.27
(3H, s), 2.33 (4H, m), 1.92 (4H, m).
Example 102: 6-Amino-9-[4-(4-cyclopentylpiperazin-1 -ylmethyl)benzyl]-

2-(2-methoxyethoxy)-7,9-dihydropurin-8-one
NH,

. o
Roe

'H NMR (DMSO-de) 6 9.97 (1H, s), 7.23 (4H, m), 6.49 (2H, s), 4.83 (2H,
s), 4.26 (2H, t, J = 4.8 Hz), 3.58 (2H; t,d = 4.8 Hz), 3.38 (2H, s}, 3.27
(3H, s),' 2.36 (9H, m), 1.72 (2H, m), 1.57 (2H, m), 1.45-1.48 (4H, m),
1.26 (2H, m). _

Example 103: 6-Amino-9-(4-{[isopropyl(2-methoxyethyl)aminojmethyl}-

benzyl)-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one
NH,

X
\\Q\/N\/\O

'H NMR (DMSO-de) 6 9.96 (1H, s), 7.27 (2H, d, J = 8.0 Hz), 7.22 (2H, d,
J = 8.0Hz), 6.48 (2H, s}, 4.82 (2H, s), 4.26 (2H, t, J = 4.8 Hz), 3.59 (2H, t,
J=4.8 Hz), 3.52 (2H, s), 3.35 (2H, s), 3.27 (5H, m), 3.15 (3H, s), 2.82
(IH, m), 0.93 (6H, m). |

Example 104: 6-Amino-2-butoxy-9-{6-[(2-dimethylaminoethyl)methyl-
amino|pyridin-3-ylmethyl}-7,9-dihydropurin-8-one

The following compound was synthesized in a similar manner to
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= 8.0Hz), 6.48 (2H, s), 4.82 (2H, s), 4.26 (2H, t, J

4.8 Hz), 3.59 (2H, t, J = 4.8 Hz), 3.52 (2H, s9),

35 (2H, s), 3.27 (5H, m, 3.15 (3H, s), 2.82 (1H

, 0.93 (6H, m. Exanple 104: 6 Ami no- 2- but oxy- 9-{6-

[ (2-di net hyl am noet hyl ) met hyl 4

am no] pyridin-3-ylnmethyl}-7,9- 8|hydropur|n 8-one The

foll owi ng compound was synthesized in a simlar manner

to 138 Exanple 40. NH2 H Il N N>=0 ONNNN N 1H

B plVBO- d6) 6 9.89 (1H, s), 8.07 (1H, d, J = 2.2

Hz), 7.47 (1H, dd, J = 2.4, 8.8 Hz), 6.52 (1H, d, J =

8.8 Hz), 42 (2H, s), 4.70 (2H, s), 4.17 5 (2H t, J

= 7.2 FE) 6 (2H, t, J =7.2 Hz), 2.95 (3H, s),

2.34 LNLT\ 66Hz) 2.15 (3H, s), 1.65 (2H m,
,N6= 3 (3H, t, J =7.2 Hz) Exanpl e 105:

Am no- 9-1 5- ahl < 6- (4-Hﬁthy|p|pera2|n 1-yl) pyridin-

yl met hyl ] - QT@Lhmet hoxy) -

di hydropurin-8-eye NH2 H N ,_,,,O NNOC NNI10

e

Jwina

6
3-
9-
The title conpound was obtained in a simlar rmnner to

O 6_9.97 (1H br s
1%&%%}?@02%5 SO PSR 7 48 L5 0o & 48 (11, aq,
J( 2'2 488 8 H816( ) 2

16! 82{'&1191 g, 4.2 %gg%#%)y% ééﬁﬂ“ﬁl E'% (2}{,451) 4.17

(ZHHt_ JJ J z%msr&@ (QH;LB 2=21.%4 Bi4), 3)95 (3H, s), 2.34 (2H, t, J =
613H@,215(3H,$,165(2H,nn,139(2H,nﬂ,093(3H,LLI=7LZHm.
Example 105: 6-Amino-9-[5-chloro-6-(4-methylpiperazin-1-yl)pyridin-3-
ylmethyl]-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one

The title compound was obtained in a similar mannér to Example
56.
H NMR (DMSO-de) 6 9.97 (1H, brs), 8.19 (1H, d, J = 2.0 Hz), 7.73 (1H,
d, J = 2.2 Hz), 6.49 (2H, s), 4.81 (2H, s), 4.29 (2H, t,J = 4.8 Hz), 3.60
(2H, t,J = 4.8 Hz), 3.28 (3H, s), 3.32 (4H, m), 2.44 (4H, t, J = 4.4 Hz),
2.21 (3H, s).
Example 106: 6-Amino-9-[5-chloro-6-(4-methyl-[1, 4]diazepan-1-yl)-
pyridin-S-ylmethyl]—2-(2—mefhoxYethoxy)-7,9-dihydropurin-8—one

NH,

e
ﬂNM

\\/N\
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Exanpl e 106: 6- Am no-9-[5-chloro-6-(4-nmethyl-[1,

4] di azepan-1 -yl) - .

pyridi n-3-yl met hyl ] - 2- (2- met hoxyet hoxy) - 7, 9- di hydr opur

in-8-one NH2 H NN O,~-0 NNC N- 139 The title

conpound was obtained in a sifghlgar manner to Exanple

56. 1H NWR (DMSO-d6) 6 9.80 (1H, brs), 8.09 (1H, d, J

= 2.0 Hz), 7.64 (1H, d, J = 2.2 Hz), 6.49 (2H, s),

4.77 (2H, s), 4.29 (2H, t, J = 4.8 Hz), 3.54- 5 3.62

(6H The tiBle2forhouns) wad. 5tidkd i a s%n?l%r(rﬁﬁnn%} 1fo Example
87 (2H, m. The conpounds of Exanples 107 to :
Sfere synthesized in a sinilar manner to Exanpl e 52

2-
Eﬁm%@fﬁ% el B B T BB 05 (18 résxéwNaeQ ) e (1H,
AL A S A B S B AR L AR
362, (6H,G0) (:169 (3H, s)J 2763.(2H,8n#, 2*2)5(3@{ 7 (11$+7 (9H, dnF
84Hz)645(2Hs,480(2Hs) "(3H, m,
4. 16 THcompgurds. Elz)am}sleMl@?Ho qm V\teJrG Q%migqu_sged ina
2.47 (2H, t, J = .

émgll (2H 15tg E%%’“PE‘H% '1.38 ng, m, 1.18 (3H,

3 3 e0l8o(2H, d, J = 7.4
@amglﬁgEéggpPeA%gég-HUt%x?@ 6 1 ﬁgxy 9 - [6 - (2

hydimxyhmﬁ)mathylaﬂnmd]erthtobty}pyr&dirﬂ@nﬁtﬁkytﬂﬁyﬂ hVDQL):hhydropurln-
8oyrl din - -yl met hyl ] -7, 9-di hydr opuri n- 8- one _
one

NH,

xt =0
e e

N .
'H NMR (DMSO-de) 6 9.95 (1H, brs), 8.14 (1H, d, J = 2.2 Hz), 7.65 (1H,

dd, J = 2.4, 8.4 Hz), 6.76 (1H, d, J = 8.4 Hz), 6.45 (2H, s), 4.80 (2H, s),
4.29 (3H, m), 4.16 (2H, t, J = 6.6 Hz), 3.44 (2H, q, J = 6.0 Hz), 2.71 (2H

)

q, J = 6.0 Hz), 2.47 (2H, t, J = 6.6 Hz), 2.24 (3H, m), 1.64 (2H, m), 1.38 .

(2H, m), 1.18 (3H, s), 0.92 (38H, t, J = 7.2 Hz). 0.78 (2H, d, J = 7.4 Hz).
Example 108: 6-Amino-2-butoxy-9-[6-(2-dimethylamino-1-dimethyl-

aminomethylethoxy)pyridin-3-ylmethyl]-7,9-dihydropurin-8-one -
NH»

J\)I =0 Ne
/
petly

'H NMR (DMSO-de) 6 9.95 (1H, brs), 8.12 (1H, d, J = 2.2 Hz), 7.64 (1H
dd, J = 2.4, 8.4 Hz), 6.70 (1H, d, J = 8.4 Hz), 6.45 (2H, s), 5.43 (1H, m),
4.80 (2H, s), 4.16 (2H, t, J = 6.6 Hz), 2.45 (4H, m), 2.16 (12H, s), 1.64
(2H, mj, 1.38 (2H, m), 0.92 (3H, t, J = 7.2 Hz).

Example 109 6-Amino-2-(2- methoxyethoxy) -9-[6-(2-piperidin-1-
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H IN\ NO-NN-O N~ N N 20 1H NVR (DVBO-d6) 6 9.95
(1H, brs), 8.12 (1H, d, J = 2.2 Hz), 7.64 (1H dd, J
= 2.4, 8.4 Hz), 6.70 (1H d, J = 8.4 Hz), 6.45 (2H,

s), 5.43 (1H, n), 4.80 (2H, s), 4.16 (2H, t, J = 6.6

Hz), 2.45 (4H, m), 2.16 (12H, gy, 1.64 (2H n), 1.38

(2H, m, 0.92 (3H, t, J = 7.2 Hz). Exanple 1009:

6- Ami no- 2 - (2- net hoxyet hoxy)-9-[6-(2-piperidin- | 140

yl et hoxy) pyri di n- 3-yl net hyl ] - 7, 9- di hydr opuri n- 8-one
daty)pYri@m-3-yithet® VIQJleﬂy&lré\banlng‘ﬂ\é? (DVBO- d6)

8996(1 brs), 8.14 (1H, d; J = 2Hz) 7.65 (1H,
= JF 4Hz)677(1HdJ: .4 Hz), 6.47

(2H ) 2H, s), 5 4.25-4.32 (4H, n), 3.60 (2H,

to Hz‘ 8 28" (3H, 2.59 (2H, t, J = 6.0

19 033N(4 1.46 ( H, , 1.36 (2H, m. Exanple

110 S~ -

6- Anino 9- [6 (3- j Ryl am no- 2, 2- di net hyl pr opoxy) -

-2 2- met hoxyet hoxy) -7,
53/ HM dp%éﬂ ﬁe)eg Gned bys),NBLA (1 EN @ &==2C2 Nz) N7:6(5 (1H,

4\ MR 4R ) 967'?5% S0 -4 ey .87y 400 W, 9),
B4z 4@{41%)(?,%0 221, ¢ 8Q 48 u5)3 28 BH, 5), 2.59 (2H, t, J
6.0 Hz), 2.33 (4H, m), 1.46 (4H, m), 1.36 (2H, m).

N

Example 110: 6-Amino-9-[6-(3-dimethylamino-2,2-dimethylpropoxy)-

pyridin-3-ylmethyl]-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one)
NH,

AJI o
KQO

IH NMR (DMSO-de) § 9.97 (1H, s), 8.14 (1H, d, J = 2.2 Hz), 7.64 (1H, dd,

J =24, 8.4Hz),6.78 (2H, d, J = 8.4 Hz), 6.49 (2H, s), 4.80 (2H, s), 4.27
(2H, t, J = 4.8 Hz), 3.95 (2H, s), 3.60 (2H, q, J = 4.8 Hz), 3.28 (3H, s),
2.23 (2H, s), 2.18 (6H, s), 0.91 (6H, ). |

Example 111: 6-Amino-2-(2-methoxyethoxy)-9-[6-(1 -methylpiioeridin-S—

ylmethoxy)pyridin-3-ylmethyl]-7,9-dihydropurin-8-one
NH,

/k)j: =0

H NMR (DMSO-de) & 9.97 (1H, brs), 8.14 (1H, d, J = 2.2 Hz), 7.65 (1H,
dd, J = 2.4, 8.4 Hz), 6.77 (1H, d, J = 8.4 Hz), 6.49 (2H, s), 4.80 (2H, s),
4.27 (2H, t, J = 4.8 Hz), 4.13 (1H, m), 4.03 (1H, dd, J = 7.6, 10.8 Hz),
3.60 (2H, t, J = 4.8 Hz), 3.28 (3H, s), 2.74 (1H, d, J = 10.8 Hz), 2.57 (1H,
d,J = 10.8 Hz), 2.12 (3H, s), 1.90 (1H, m), 1.85 (1H, m), 1.59-1.72 (3H,
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(2H, t, J = 4.8 Hz), 3.95 (2H, s), 3.60 (2H, q, J =
4.8 Hz), 3.28 (3H, s), 2.23 (2H, s), 2.18 . (6H, s),
0.91 (6H, s). Exanple 111:

6- Ami no- 2- ( 2- met hoxyet hoxy) - 9-[ 6- ( 1- msthyl pi peri di n- 3-
15

yl met hoxy) pyri di n- 3-yl net hyl ] - %19 di hydropuri n-8-one
NH2 H N i,~~ONN=0N 1H NWR (DVSO-d6) 6 9.97
(1H, brs), 8.14 (1H, d, J = 2.2 Hz), 7.65 (1H, dd, J

m),2l.44 @H, 1idy) 0.98 7171-1(ﬂd‘)1, d, J = 8.4 Hz), 6.49 (2H
s), 4.80 (2H s), 4.27 (2H t, J = 4.8 Hz), 4.13 (1H,
Ep}ampl@glélﬁ Amﬁnoﬂ:(thhQﬂy&h@qV) 2631 atctiRHpiperidin-4-

J = 10.8 Hz),
YEO@?’I’%’E ﬁ%y%file-(‘ﬁﬂ}) fb%ﬁ‘i%ydz“o °§53 1.90 (1H
,185 1.59-1.72 (3H, 141nj144(1H
, HNm Exanpl e 112:
Am no- metboxyet hoxy),- 9- [ 6- (1- net hyl pi peri di n- 4-
N3 yI met h 7,9-di hydropurin-8-one NH2
IIII O i Eig)% N 5 1H NVR (DMSO d6) 6
9. 96 (1H, brs), 8. d, J =2.2 Hz), 7.64 (1H,
dd, J = 2.4, 8.4 ),674(1HdJ:84Hz),648

1H2NMR)(DMS@3d£)1$'L9 % H4 b?%g(é%'ﬂe ﬁ)H %-%&Hé?ﬁﬂ)z, Y o7ba(1

6.6 Hz), 55601

dH =j.4 z 4;Hz()5|6| 74m)(1H1d921 (=2+|4 m),, 6146Q2¢-2H. #4)93 (1H, m),
113:

T AEHo 5. 128 28 e B nHitbet ROKAlby ki 16 6. ), 308 (G,

s®2 B bon 2m) SEMPXY S A, nd), 19BYBEORY) el g M2 H

Example 113: 6—Amino—9-[6_—(2-dimethylaminoethoxy)pyridin-3-yl—

methyl]-2-ethoxy-7,9-dihydropurin-8-one
NH,

x)I#O
SO

IH NMR (DMSO-de) § 9.96 (1H, brs), 8.14 (1H, d, J = 2.2 Hz), 7.65 (1H
dd, J = 2.4, 8.4 Hz), 6.77 (1H, d, J = 8.4 Hz), 6.46 (2H, s), 4.80 (2H, s),
4.29 (2H, t, J = 6.0 Hz), 4.20 (2H, q, J = 6.6 Hz), 2.68 (2H, t, J = 6.0 Haz),
2.17 (6H, s), 1.26 (3H, t, J = 6.6 Hz). |

2

Example 114: 6-Amino-2-ethoxy-9-{6-[2-(4-methylpiperazin-1 -yl)-
ethoxy|pyridin-3-ylmethyl}-7,9-dihydropurin-8-one

NH,
N
N~ /
| =0 N
/\O/kN/ N O
- N-
\ P O/\/
N

'H NMR (DMSO-de) 6 9.95 (1H, brs), 8.14 (1H, d, J = 2.2 Hz), 7.65 (1H,
dd, J = 2.4, 8.4 Hz), 6.77 (1H, d, J = 8.4 Hz), 6.46 (2H, s), 4.80 (2H, s),
4.37 (2H, t, J = 5.0 Hz), 4.20 (2H, q, J = 7.0 Hz), 2.62 (2H, t, J = 6.0 Hz),
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N'l N -"ONN)==0 0N N 1H NVR (DVBO-d6) 8 9.96
(1H, brs), 8.14 (1H d, J = 2.2 Hz), 7.65 (1H dd, J
= 2.4, 8.4 Hz), 6.77 (1 dJ:84Hz)646(2H,
s), 4.80 (2H, s) 4.29 (2H, t, J 6 O Hz), 4.20
(2H,. q, J = 6.6 Hz), 2.68(III t = 6.0 Hz), 15
2.17 (6H, s), 1.26 (3H, t, J —gG Hz) Exanpl e 114:
6- Ami no- 2- et hoxy- 9-{6-[ 2- (4- net hyl pi perazin- | -yl)-

et hoxy] pyri di n- 3-yl met hyl } -7, 9-di hydr opuri n- 8- one

N
ol I>EFO2N €
2(;48.(9? erlﬁ Qtﬁ‘)“ m_f4 12H@IEIN%T LB gj-ﬁ{l—iz% 7%(\3/?(}({%&

Example J 15: 5- Aml&042+tt)lOX§ 97{6([3H4—dmethyip1§>e#aﬁn}l -yl)-

6. 46 4.80 4,37 (2H 1, J = 5.0 Hz),
PI"EB’%’E?#“‘%‘) §3dmietéilyﬁz3%> dilgpdropyrin-8-pne 6. 0 Hz),
142 2NH9 I_S_4H m, 2.33 (4H, m, 2.12 (3H, s), 1.26
(3H, 6.8 Hz). Exanple 115: .
6- AmN|no- e)t:k‘@xy 9-{6-[ 3- (4- net hyl pi perazin- | -yl)-

i di n-3-yl nmethyl }-7,9-di hydropuri n-8-one

M
N2 H N N N N KVR, (DVBO- d6) 6 9. 96 (1H,
brs), 814\(\@hﬂ\fmr" ) 7.65 (1H  dd, J =
2.4, 8.4 Hz) 76> (1H, d 8.4 Hz), 6.46 (2H, s),
144 ﬁ%/{l(igljlv{gb-de)“a BBog- é?ﬁ, &fr@& @1’4 @-}??6?33282.(21%), Mes (1H,
2.13 (3H,. s), 1.26 (3H't,. 93 =6
dd, J = 2.4, 8.4 Hz), 6.76 (1H, d, J = 8.4 Hz), 6.46 (2H, s), 4.79 (2H, s),
4.18-4.23 (4H, m), 2.28-2.38 (10H, m), 2.13 (3H, s), 1.26 (3H, t, J = 6.8
Hz).

pyridin-3-ylmethyl]-7,9-dihydropurin-8-one
NH,

xﬁ =0
) 7
Ry

'H NMR (DMSO-de) 6 9.63 (1H, bi‘s), 8.13 (1H, d, J = 2.2 Hz), 7.65 (1H,
dd, J=2.4,84Hz),6.75(1H,d, J = 8.4 Hz),6.23 (1H, t,J = 5.6 Hz),
6.00 (2H, s), 4.74 (2H, s), 4.22 (2H, t, J = 6.6 Hz), 3.17 (2H, q, J = 6.6
Hz), 2.30 (2H, t, J = 6.8 Hz), 2.11 (6H, s), 1.81 (2H, m), 1.44 (2H, m),
1.29 (2H, m), 0.88 (3H, t, J = 6.8 Hz).

Example 117: 6—Amino—2-(2—methoxyethoxy)-9—[6—(1—methy1piperidin-4-
ylmethoxy)pyridin-3-ylmethyl}-7,9-dihydropurin-8-one |

NH,

x

H

o

IH NMR (DMSO-dg) 6 10.04 (1H, brs), 8.13 (1H, d, J = 2.3 Hz), 7.64 (1H,

Example 116: 6=Amino-2= butylammo -9=[6=(3= dlmethylarmnopropoxy)—“"“" -
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Hz) . --Exanple- -116:-6=Am no-2=but larriirio-9= 6- -
3-=dineth lainin-o ro o 10
pyridin-3-yl methyl]-7,9-di hydropurin-8-one NH2 H N N
NN>=0 HoN N 1H NVR (DVMSO-d6) 6 9.63 (1H, brs),
8.13 (1H, d, J = 2.2 Hz), 7.694@1H, dd, J = 2.4, 8.4
Hz), 6.75 (1H, d, J = 8.4 Hz), 6.23 (1H, t, J = 5.6
Hz), 6.00 (2H, s), 4.74 (2H, s), 4.22 (2H, t, J
Hz), 3.17 (2H, g, J = 6.6 15 Hz), 2.30 (2H, t, J
d'dZ)J =28 B1HEHH.3 $)z), 6. m(IHHd ) = 8’-54142)(,35"51“(DH Brsd,
m, 0.88 (3H, t, J = 6.8 Hz). Exanp .
M%@Ié t2d rreﬂéoklybtﬁ&@mg, [iGJ(=16rrietH"25)l ﬁ@%r@ﬂl, y 4-= 4.6

Al ore 7 1o 228 BalnIRIS W5 i Rt bty o8 (28

6.6
6.8
94.79 (2H,

_11%93%8(1.61 :ﬁ"{sin) §.§§-£.§'d SZGH = 2.3 H), 7.64 (1 H

6.75 (1H, d, J = 8.5

Hz) , Elééomaidurhisa)f EéiaYﬂpKe%l-il 18%),128 %ré%}hnthesﬂzea in a
46Hz)405(2Hd,J—61Hz)359(2H t, J =
Samelarrlzl)enr@rzt? I@mqnpé, 58 74 (2H d, J = 11.1 Hz)

Bxdgple 30 b ptio 7, gﬂﬁo?apgﬂho@%rb«%%giméé%&mmm-
ségﬁneEgg m&tmmﬁﬁtﬁofé‘}g -9190diRY PSR4 ddecanpl €

[ 5- chl or 0-'p-% &- di et hyl anmi noet hoxy) pyridi n-
3-yl met hy N$= met hoxyet hoxy) - 7, 9- di hydr opuri n- 8- one

O~ A7
Sl

'H NMR (DMSO-de) 6 9.98 (1H, s), 8.10 (1H, d, J = 1.8 Hz), 7.84.(1H, d,
J = 1.8 Hz), 6.49 (2H, s), 4.83 (2H, s}, 4.40 (2H, t,'J = 5.8 Hz); 428 (2H,
m), 3.60 (2H, q, J = 5.0 Hz), 3.28 (3H, s), 2.62 (2H, t, J = 6.0 Hz), 2.20
(6H, ). | |

Example 119: 6-Amino-9-[5-chloro-6-(3-dimethylaminopropoxy)pyridin- )

3-ylmethyl]-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one
NH,

e

N
IH NMR (DMSO—d6)69.99 (1H, s), 8.10 (1H, d, J = 1.8 Hz), 7.83 (1H, d,

J = 1.8 Hz), 6.51 (2H, s), 4.83 (2H, s), 4.27-4.35 (4H, m) 3.60 (2H, q, J
= 4.8 Hz), 3.28 (3H, s), 2.31 (2H, t, J = 6.4 Hz), 2.12 (6H, s), 1.84 (2H,
m).

Example 120: 6-Amino-9-[5-chloro-6-(3-dimethylamino-2,2-dimethyl-
propoxy)pyridin-3-ylmethyl}-2-(2-methoxyethoxy)-7,9-dihydropurin-8-

one
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N2 H NN>==0 00O ,,,~OINNGC N 10 1H NW\R
(DVBO-d6) 6 9.98 (1H, s), 8.10 (1H, d, J = 1.8 Hz),
7.84 (1H d, J = 1.8 Hz), 6.49 (2H, s), 4.83 (2H s),
4.40 (2H, t, J = 5.8 Hz), 4-:28 (2H, n), 3.60 (2H, q,

'J =5.0 Hz), 3.28 (3H, s), 2.624(2H t, J = 6.0 Hz),

2.20 (6H, s). Exanple 119:

6- Ami no- 9-[ 5- chl or o- 6- ( 3- d| met hyl am nopropoxy) pyridi n-
15

3-yl met hyI§Hz2; n( 2- met hoxyet hoxy) - 7, 9- di hydr opuri n- 8- one
NH2 H NN> =0 ~ONNOC ON N 1H NWR
(BI\/BOd% 9.9%Q 1H, s), 8.10 (1 H, d, J = 1.8 Hz),

7783 ToOANT, NJ = 1.8itHz), 6.51 (2H s), 4.83 (2H, ' s),
4.27-4.35 (4H\a Y. 60 (2+~Nf, J = 4.8 Hz), 3.28
(3H, s), 2.31 (2 ~qf 9R6. 4 Hz), 2.12 (6H, s), 1.84

(2H, 20 m). ExanpNe 120:' 6- Ani no

LD NMRMMB0-6s) 8-2d0og(tL by, | 8w 21 8; di, et hyg-Hz), 7 83 1H d,
oxy) pyridin- 3-yl net hy I}_{ 2-(2- et hoxyet hoxy) -

~ﬁ f P 1681 (8hb sl44 832 Hs)r\ﬁ%%&&,ot J= 48Hz) 4oo (2H,

s), 3.60 (2H, q, J = 4.8 Hz), 3.28 (3H, s), 2.23 (2H, s, 2.19 (6H, s), 0.92

(6H, s). | |

Example 121: 6-Amino-9-[5-chloro-6-(2-pyrrolidin-1-ylethoxy)pyridin-3-

‘ylmethyl}-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one

NH,

O\/\O JI >=O O

N/ ON

I1H NMR (DMSO-de¢) 6 10.00 (1H, s), 8.10 (1H,d, J=1.8 Hz),'7.84 (1H, d,
J =1.8 Hz), 6.51 (2H, s), 4.83 (2H, s), 4.4i (2H, t, J = 5.6 Hz), 4.28 (2H,
t,J =4.4 Hz), 3.60 (2H, q, J = 4.8 Hz), 3.28 (3H, s), 2.77 (2H, t, J = 6.0
Hz), 1.65 (4H, m).
Example 122: 6-Amino-9-{5-chloro-6-[3-(4-methylpiperazin-1-yl)-
propoxy|pyridin-3-ylmethyl}-2-(2-methoxyethoxy)-7,9-dihydropurin-8-
one

NH,

t>=o

/ O/\/\ \\/N\

1'H NMR (DMSO-de) 6999(1H s), 8.10 (1H, d, J = 1.8 Hz), 7.83 (1H, d,
J = 1.8 Hz), 6.50 (2H, s), 4.82 (2H, s), 4.26-4.46 (4H, m), 3.59 (2H, q,dJ
= 4.8 Hz), 3.27 (3H, s), 2.35 (10H, m), 2.10 (3H, s}, 1.84 (2H, m).
Example 123: 6-Amino-9-[5;chloro—6-(1-methylpiperidin—4-yloxy)-
pyridin-3-ylmethyl]-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one
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~~ON'" :NCI N N1H NWR (DVSO-d6) 6 9.99 (1H, s),

8.10 (1H d J=1.8 Hz), 7.83 (1H, d, J = 1.8 Hz),
6.51 (2H, s) 4.83 (2H, s), 4.28 (2H, t, J = 4.8 Hz),
4.00 (2H, s), 3.60 (2H, q, J = 4.8 Hz), 3.28 (3H, s),
2.23 (2H, s), 2.19 (6H s), 0492 5 (6H,  s). Exanple
121: o

6- Ami no- 9-[ 5-chl oro- 6- (2-pyrrolidin-1-ylethoxy)pyridin
-3- )
yl met hyl ] Ni2( 2- met hoxyet hoxy) - 7, 9- di hydr opuri n- 8- one

NH2H >==0 NNC n N~/ / o N 1H
d)b=m000(1H/s) 8.10 (1H,.d, J = 1.8
ol Y=N1.8 Hz), 6.51 (2H, s), 4. 83
(2H s) 441 =)5.6 Hz), 4.28 (2H, t, J =
4.4 Hz), 360( : —48Hz) 3.28 (3H, s), 2.77
(2H, t, , 1.65 (4H, m. Exanple 122:

16t NMRC(DMSG)»GB @rw} 60 IBH(,%I’@H@JQIIO(]H?V@ZU“: B- d'IJ)zj 7.83 (1H,
ropox yridin- 3 | met h&/m -2-(2-net hoxyet hoxy)
71 5- %l%hﬁé)r Shodi (ﬂ -8)1§ éINHZn)H4 R2>2ED s) A IR{2MINE, J =
4.8I\f-lz), 3.60 (2H, t, J = 4.8 Hz), 3.28 (3H, s), 2.67 (2H, m), 2.16 (5H, m),

1.92 (2H, m), 1.68 (2H, m).

Example 124: 6-amino-2-(2 -methoxyethoxy)-9-[6-(3-morpholin-4-yl-
propyl)pyridin-3-ylmethyl]-7 ,9—dihydropurin-8-one

‘NH
K
N/
| \FO (\O
: ~
/O\/\O)\N o~ 'N\)
' N\
N

Step (i) : Methanesulfonic acid 6-bromopyridin-3-ylmethyl ester

MsO | N
z
N° Br

6-Bromopyridin-3-yl)methanol (2.58 g, 13.7 mmol) was dissolved in THF
(25 mL) and cooled to 0°C. The solution was added sequentially with
diisopropylmethylamine (2.36 mL, 13.7 mmol) and methanesulfonyl
chloride (1.06 mL, 13.7 mmol), stirred at 0°C for 1 hour. The mixture
was concentrafed by evaporator, and thereto added water and extracted
with chloroform, and then dried over magnesium sulphate and
concentrated to .give the sub-title compound as pale orange oil (3.64 g,
13.7 mmol, quantitative). _ |

'H NMR (CDCls) 6 8.44 (1H, d, J = 2.4 Hz), 7.66 (1H, dd, J = 8.2 Hz, 2.4
Hz), 7.57 (1H, d, J = 8.2 Hz), 5.24 (2H, s), 3.06 (3H,s).
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1H NVR (DMBO-d6) 6 9.99 (1H, s), 8.10 (1H, d, J = 1.8
Hz), 7.83 (1H, d, J = 1.8 Hz), 6.50 (2H, s), 4.82
(2H, s), 4.26-4.46 (4H, m, 3.59 (2H, q, ,J 4.8 Hz),
3.27 (3H, s), 2.35 (10H, m, 2.10 (3H, s), 1.84 (2H,
m. 20 Exanple 123: 6-Am no 146
-9-[5-chl oro-6-(1-net hyl pi peri di n-4-yl oxy) -
pyridi n-3-yl met hyl ] - 2- ( 2- met hoxyet hoxy) - 7, 9- di hydr opur
in-8-one 145 NH2 H NNNNGC O N 1H NMWR (DI\/SOd6)
61000(1H brs) 821(1Hd J =2.0 Hz), 7.83 (1H,
Hz) , 1 (2H .s), 5.05 (1H, m 82(2H
Sst}fp (i) 2% ﬁromopyrldmzﬁﬂlmﬂhyl@ 86@1 thqxvt2-(3-= 4. 8

St s - 1 Lo

6- am no- 2- (1et hoxyet hoxy) - 9- (6- (3- nor phol i n- 4-yl -
propyl ) pyri di - 3-yl met hyl]-7, 9-di hydropuri n-8-one NH2

H NN O} :
/:\'%t hanesul oni C ~OMB br omopyri di n- 3-yl net hyl ester
ormpyri di n- 3-yl ) net hanol (2.58 g,

13.7 mml) vvas di in THE (25 nL) and. cool ed
to OC. The sol uti on \was; ed sequentially with _
di i sopropyl net hyl am (2.36 nL, 13.7 mmol ) and

nmet hanesul fonyl 15 chloride (1.06 nL, 13.7 mol),
SMethedya? - (Q@nktihotydtboxy)-Bhé-printn tf-glamine trifluoroacetic acid

salt (3.36g, 10.0 mmol) and methanesulphonic acid 6-bromo pyridin-3-

N NN N10 Step (i)

ylmethyl ester (3.36 g, 13.7 mmol) obtained in Step (i) was dissolved in
DMF (40 ml) and added with potassium carbonate (2.76 g, 20.0 mmol).
The solution was stirred at room temperature for 15 hours. The
carbonate within the reaction system was removed by filtration, and the
filtrate was concentrated. To the residue was dissolved in DMF (15 ml),
added with water (45 ml) and cooled to 0°C. The precipitated solid was
collected by filtration, and purified by silica gel column chromatography
(chloroform / methanol = 100/0 to 50/1) to give the sub-title cofﬁpound
(0.97 g, 2.38 mmol) as a pale yellow solid. Yield: 24 %.

IH NMR (CDCls) 6 8.35 (1H, d, J = 2.4 Hz), 7.50 (1H, dd, J = 8.2 Hz, 2.4
Hz), 7.35 (1H, d, J = 8.2 Hz), 5.20 (2H, brs}, 4.99 (2H, s}, 4.39 (2H, t,J =
5.0 Hz), 4.03 (3H, s), 3.68 (2H, t, J = 5.0 Hz), 3.36 (3H, s).

Step (iii) : 9-[6-(2-[1, 3]Dioxan-2-ylethyl)pyridin-3-ylmethyl]-8-methoxy-
2-(2-methoxyethoxy)-9H-purin-6-ylamine

)\)I S—0Me
O
G
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tdhgsariavete for 19MoWA) ITM)h}@dhd)c&ﬂﬁlﬁ@ idl hv@@ta@%l%'duw neutralize

was concentrated by evaporator, and thereto added

wat er and extracted wth chloroform and then dried

over nmagnesi um sul phate and concentrated to give the
sub-title conpound as pale orange oil (3.64 g, 13.7

nmmol , quantitative). 20 I H NW37(CD013) 6 8.44 (1 H,

d J =24 Hz), 7.66 (1H, dd, = 8.2 Hz, 2.4 Hz),

7.57 (1H, d, J = 8.2 Hz), 5. 24 (2H, s), 3.06 (3H, s).

146 Step (ii):

Thd GoBpVRRY bbthitred ¥ Beé 6@){ i) (B588, hPBW l%n(;glajvbas dlssolved in
net hoxyet hoxy) - 9H puri n- 6- yl am ne

’KHE\(lBrml)Nansi thereto added tetrakls(trlphenylphosphme)palladlum

Fpiend dat b molberd art diokarmy2 o Yﬁh%llrn)acmlaﬁgmde 05 M
ST § 5 R

>

carbonate (2.76 g, 20.0 mmol). The solution was
afiq the gokteriovas remsuiest by erf ovapdratourEo thheesiue was
stem was renove

FRHSLRRS o Sl Sl SRR SRR VR or e

GarL e b angl R B o AR by e
rwaﬁiud:malsep:dlﬁﬁetiybj siltdaagd:locfblumﬂ dbitbtria@@rﬁﬁhy‘l(bhlbﬁ*oform /
col um chronatogra phy  (chloroform/ nethanol =

@9@?@% 36)0/1) ta 85¢ily &o thee mbsubttléledmmpou@dlﬁ) 57 g, 1.29

ol ol Bl Ve &7, ) " 7 50
IHNMRADMSD-86)3 124 B4, dHE)= 272 C'H%A( Fhis ng dd S‘J 2 8.0 Hz,

Hz), 5.20 (2H, brs) 4.99 {2H, 7s)
B2H#RZ 7,28 .(08, (BH =§.0 Hz)sas OPH2H,, bib); 55):{)(21:1) s),3%.36 (2H, t,

S3 6. B oo B p i oo @ﬁeﬂ%y?’ &6 HakYy-m 3.60 (2H,
tg\g oEg 'Héijxéei@%w s, 2 5 BWd LA, oY) 37688 NP o m), 1.33-
1.29 (1H, m). -

Step (iv) : 6-amino-2-(2-methoxyethoxy)-9-[6-(3-morpholin-4-yl-
propyl)pyridin-3-ylmethyl}-7,9-dihydropurin-8-one

NH,
o} <f‘
\
: N

The compound obtained in Step (iii) (0.21 g, 0.46 mmol) was dissolved

in THF (S ml) and cooled to 0°C. 6 M hydrochloric acid (5 ml) was added,
and the mixture was stirred at room temperature for 5 hours. The
mixture was cooled to 0°C, neutralized with 28 % ammonia in water,
and extracted with chloroform/ethanol = 3/1. The organic layer wés

washed with saturated saline solution, dried over magnesium sulphate
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O NNO NGO 147 The conpound obtained in Step (ii)
(0.56 g, 1.37 mmol) was dissolved in THE (12 m), and
thereto added tetrakis(triphenyl phosphi ne)pal |l adi um
(40 mg, 0.034 mml) and (1, 3-dioxane-2-yl ethyl) zinc
bromde (0.5 M in THF, 19.2 9.6 nmol ). The

. . , 48

m xture was stirred at room5 tenperature for 15

“hours. 1 Mhydrochloric acid was added to neutrali ze,

and the solvent was renoved by an evaporator. To the
aed icdueenantedddedemvdbudns arHE Q8 S8 1€ 2 3L HLIRR:
extracted with chloroform dried over magnesium
pofare tnml emceacolatidd QRGeTheamixtureTWes thesi 4d@ed with
col um chr omat ogr aphy

P
i.fied b ilica gel
TERRBY brink e o ERiolo € TaB0p 46 ramaty eng morgheline
. £int 1. 29 | |
W R
Bhefedifitle mixthire Wag ddded #-iP5 sh%ui’!ate%acgl%?_ﬁu%'rsgsifgm

2.2 Hz), 7.21 (1H, d, J = 8.0 Hz), 6.
kydrpgenigardpnade 2gxirapted with chldr@for) / ¢th@bol 3H3/ ) dried

(?A]begqﬂgggéﬁl) . Zrll'l_lf%h(a%:_'? % cgécgéb@tgjg ' ngcﬂ.groﬁéczlljuml 5T1't1é
Sipla (4 e rdilodd) (0 iR, o -2

torgipy Ithptitidcontbohmne (68 Ithe; 0. 94 dnhysl bB183 i
$eid 30 (0 AN N S e c?y%ﬁ%?glégﬁggﬁvﬁewggld'
Gl % iT) (0.21 g, 0.46 mml) was di ssol ved in THE

SRR (EASORRR R Pl 628 Wl T ed <o ot 7 60 (11, aa,

J erperag up & B Nours. gThe= d1 r : | e
0C, neutrali glelgl’ vvijtthZIg’ % gemmgrngﬁ?)h%mg?jg?f%gsgn%%4 (2H, s),
%R6r (@&t 6d Jwr t4h6 diik)o BB 81(AH , ed, iarcl.67H3), slssTHSOERNLS, 3.27

e
BB/, ¥ (21, t, J = 7.6 Ha), 2.32-2.00 (6L, m), 1.82-1.74 (2H, m).

Example 125: 6-amino-2-(2-methoxyethoxy)-9-[6-(3-
dimethylaminopropyl)pyridin—S-ylmethyl];7,9-dihydropurin-8—one

NH
2 H

O

\

N

Using the compound obtained in Example 124, Step (iii) (0.17 g, 0.38
mmol), the title compound was obtained in a similar manner to
Example 124, Step (iv). White solid (73mg, 48 %),

'H NMR (DMSO-de)6 10.01 (1H, s), 8.46 (1H, s), 7.60 (1H, d, J = 7.6 Hz)
7.20 (1H, d, J = 7.6 Hz), 6.50 (2H, brs), 4.85 (2H, s), 4.26 (2H, t, J = 4.6
Hz), 3.58 (2H, t, J = 4.6 Hz), 3.27 (3H, s}, 2.67 (2H, t,J = 7..5 Hz), 2.18
(2H, t, J = 7.1 Hz), 2.08 (6H, s), 1.80-1.68 (2H, m).

>
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washed with saturated saline solution, dried over
magnesi um sul phate 148 and concentrated under vacuum

~ The residue was added with chloroform (5 nl) and

cooled to OC. The m xture was then added with sodium
triacetate borohydride (98 ng,j4¢ 46 mmol) and

nmor pholine (0.040 nL, O.46 mml) and stirred at room
tenperature for 10 mnutes. 5 The residue m xture was
added with saturated agueous sodi um hydrogen
Exam@latles:extracted with chloroform/ ethanol = 3/ 1,
dried over magnesi um sul phate and concentrated under
Ipar similarmaanpes ¢p flxamede 83, itheviallowing yotapdunés were

LI Rheh A BENS s A dyh Su e

Sl‘ﬁﬂ%'l?hdl“at?léf,% 1H NVR (DMBO-d6)6 9.98 (1H, s), 8.45

H d, J7="2°0 Hz), 7.60 (1 H dd, J=8.0H, 20
[elzyo]7 21(1H d, J' =80 H), 6.49 (2H brs), 4.84
2H s 4.26 (2H t, J = 4.6 Hz), 3.58 (2H t, J =
&abiﬁréz 3.58-3.50 (4H, m), 3.27 (3H s), 2.69 (2H,

6 Hz), O(6H m, 1.82-1.74 (2H, m.
g%oﬁggg 142 Ecébg%nﬁgpz_-(z- met hoxyet hoxy) - 9- [ 6- ( 3-
@)ﬂéﬁﬁo‘"e il nu,...ugy.,py.r“" n- 3-yl met hvl ] -7, 9-di hydr opur
ERg-Be—NH2 N =~ = N~O O N N N Usmgthecorrpound
 Exampley1 08 Elahdle 124, Step (iii) (0.17 g, 0.38 20
Ergmple heOt i t[1%6.8onpound was obtained in a simlar
Eerameple blE&xanl®6124, Step (iv). Wite solid (73ng,
B plel H SIVR [(IVBO-d6) 6 1)0. 01 (1H, s), 8.46 (1H, s),
ExeOnpltHiod. J377.6 HZ), | 7.20 (1H, d, J = 7.6 Hz),

S d—85(2H—s) . 4.26 (2H t, J = 4.6
ﬁl.ze:??‘.f 80 3 4 lrz), 327 (3H &), 2.67 (2H
2.08 (6H,

t, 1 =7.5H), 2.18 25 (2H, t, J = 7.1 H),
Blambi 8% 68 (2H m. 149

IFN-a production inducing activity

—~~

A test compound was administered to B6C3F1 mice (Charles River
Japan, Inc.) via tail vein at the dose of 1 mg/kg intravenously. After 3
hours, total blood was collected into a sample tube containing heparin.
Plasma was prepared from total blood after centrifugation (3, 000 rpm,
10 min, at room temperature) and stored at -20°C.

Murine fibroblasts (L929/ 2-5AS-Luc), which constitutively expressed
luciferase gene in which the promoter region for 2’-5’-oligoadenylate
syﬁthase was cloned, was seeded into 96-well 'plate at 4x10% cells/well,
and cultured for overnight with diluted plasma or mouse IFN-q. After
Luclite (Perkin Elmer) was added to the plate, the luciferase activity was
measured with TopCount (Perkin.El_mer).

The éoncentration of IFN-a in plasma was caluculated by linear
regression of logarithmic transformed concentration of mouse IFN-a and
the luciferase activity. The results are shown in Table 7. The

compounds tested showed IFN-a inducing activity.



Exanpl e 126: In a simlar manner to Exanple 85, the
foll owi ng conpounds were tested. The human TLR7 .
-binding activity (EC50) of each conpound is shown in
Table 6. 5 [0170] [Table 6] Conmpound EC50 (nM
Exanple 94 2.5 Examle 104 5. 35pExanple 105 13.3
Exanple 110 16.5 Exanple 116 19.6 Exanple 118 14.0
Exanpl e 120 3.7 Exanple 123 16.9 Exanple 127: IFN-a
“production inducing activity 10 A test compound was
adm nistered to B6C3F1 m ce (Charles R ver Japan,
Inc.) via tail vein at the dose of 1 ng/kg
[TablaVknously. After 3 hours, total bl ogd was

| ected into.a,sanpl e tube containing heparin.
Igﬂégrﬁro\ﬂg]sdtﬂréb%‘?‘éﬂnn%%?tﬁ& al bl ood after
| €ampotingat i ohDiode 000 r/dvipustqFN-Q, (@Y nIgom
ERpepRt B4e) anehstigr ed |83 6206 545 Mirine fibrobl asts
h1e242AS LiR]o /T CT) EPHST A JUTVETy ex ressed

I

M C,a:PS gS ITnlllé‘l/*kVéll C1 1 noter—Te€gton or

haca-\wac . el oned
VWA A~ ]

Froadenyr e e—syrt-hase—Ww ehed,—was seeded
BE Qa1 bIME/KE 43 and £33/ vel | __and cul tured

rehidleer ni ght | WO Akg utle@-DPHAR0R or nouse IEN— al.
fth@in: lsyshihed (RRYAtioh FhoBy) was added to the plate,
8lt?\he IrllJci ferase activi ty%llvvas” 20 neasured with TopCount
(Perkin Elmer). The concentration of IFN-a in plasma
was calucul ated by linear regression of logarithmc
EXadABIOLAed concentration of nouse |FN-a and the

Afﬁgdf@éﬁ%t@? jvity. The results are shown in Table 7.

npoun tested showed | FN-ci inducing activity.
OV-HM ovarian carcinoma-bearing B6C3F1 mouse was prepared by

intradermally inoculating 1x106 viable OV-HM cells in back skin. Tumor
was surgically removed ten days after the tumor incubation under
isoflurane anesthesia. On Day 11, Day 14, Day 17, Day 20, Day 24, Day
28, and Day 32, a test compound was administered via tail vein at the
dose of 1 mg/kg. On Day 35, mouse was euthanized, and lung was
collected from the mouse. Metastasized tumor nodules in lung was
counted, and the frequency of the metastasized mice was calculated in
each group. The results are shown in Table 8. The compounds tested
significantly inhibited the metastasis into lung, showing antitumor

activity.

Table 8: Antitumor activity

Compound Dose Frequency of | Number of
metastasis tumor

Example 63 | Img/kg 0/6 1 0.0**

vehicle 10mL/kg |5/5 | >64.5

** p<0.01 vs vehicle group (Wilcoxon)

- Example 129: 6-Amino-2—(2-'rhethoxyethoxy)-9—[6-(1—methylpiperidin—Q—



10

150 [Table 7] IFN-a production inducing activity
Conpound Dose Mouse |FN-a U nL Exanple 54 | ng/ kg

53.6 6.5a) Exanple 42 Ing/kg 30.0 7.3 Exanple 10 1

mk 7.3 1.6 Exanple 63 Imk 25.4 13.9 vehicle
10m./ kg 0.2 0.0 a) nean stapdgrd deviation (n=3) 5
Exanpl e 128: Antitunor activity OV-HM ovari an
car ci nona- beari ng B6C3F1 nouse was prepared by
intradermally inoculating 1 x 106 viable O/-HM cel I s
yimdihokypisiridinTanfmethQ WA g gd e driniemened ten
days after the tunor incubation under isoflurane
anest hesi a.NtOn Day 11, Day 14, Day 17, Day 20, Day 24,
Day 28, and 32, a test compound was admi ni stered
via tail N@i the dose of 1 ng/kg. On Day 35,
se~waskeu d, and lupg was collected fromthe
%gﬁ§gf\@@td%ta unor no es in lung was 15
.counted, and the engy- the netastasi zed m ce
was . cal cul ated in ¢hQroup. The results are shown
in Table 8. The conpounds tested significantly

SR GMSTEREP 7 W Pt S 4 S0t paees (LH,

dd egues( f ol I 6C t gstpsigst f I 3
esue8 %y Hef 2NUDAT 60f7 (ML @SR £5 12@2_65451‘(%@0&&?, 480 (2H,

Imk 0/6 0.0* "vehicle 1O’k 15/

S)eﬁi%e’r.gﬁdabl,(rﬂ\lkléhd)?o(ﬁ)H,ExﬂnBl@ 28; t, }J] =| 4.8 Hz),d3.282(3H, s),
6- Anj -2-(2-met hoxyet hoxy)-9-[6-(1-net i peridin- '
21.@“?1'1?, 3, S =11.2 H%') 2.19y()3H, s[), 2(13—2.1-6y(1?-1,pm), 1.99 (1H, m),

1.68 (2H, m), 1.19-1.50 (4H, m).

Example 130: 6-Amino-2-(2-methoxyethoxy)-9-[6-(1-methylpyrrolidin-2-
ylme_thoxy) pyridin-3-ylmethyl]-7,9-dihydropurin-8-one

NH,
H
0
/O\/\O/k\N N l\\l
A~
N

'H NMR (DMSO-de) 6 9.96 (1H, brs), 8.14 (1H, d, J = 2.3 Hz), 7.64 (1H, .
dd, J = 8.5 Hz, 2.3 Hz), 6.77 (1H, d, J = 8.5 Hz), 6.49 (2H, brs), 4.80 (2H
s), 4.20-4.26 (3H, m), 4.08 (1H, m), 3.60 (2H, t, J = 4.6 Hz), 3.27 (3H, s),
2.93 (1H, m), 2.31 (3H, s), 2.15 (1H, m), 1.85 (1H, m), 1.54-1.66 (3H, m).

H

Example 131: 6-Amino-9-[6-(1-ethylpiperidin-3-yloxy)pyridin-3-
ylmethyl]-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one
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-=8.5 Hz, 2.3 Hz), 6.77

I hydropurin-8 -one
O d6) 8 9.97

, 7.65 (1H, dd, J
FE), 6.49 (2H,

yl met hoxy) pyri di n- 4-yl net hy ?

)

= 8.5

3H, m, 4.17 (1H,
3-

(

N2 H ~~NO ONNN
(1H, brs), 8.14 (1H d, J
(

<82

N
1H
brs), 4.80 (2H, 5 s), 4.26-4
m, 3.60 (2H, t, J = 4.8 Hz),
d, J =11.2 Hz), 2.19 (3H, s), 2.
(1H, m, 1.68 (2H, m, 1.19-1.50
130: 6- Am por 2

- ( 2- met hox etzhgxy) 9-[
yl met hoxy n- 3-yl

(3H, ) 2.73 (1H,
2.16 (1H, m, 1.99
4H, n) Exanpl e

6- (1~ net hyl pyrrolidin-2- 10

methyl] -7,9 -di hydropurin-8

ene Q)NNN/O/-ONN 1IH NWR
Dl\‘/‘sontsf\ug 6 ( r€), 8.14 (1H d, J = 2.3 Hz),

7.64 (1H, kN 7.3 Hz), 6.77 (1H, d, J =

8.5 Hz), 649(2H\ §YQ" 4.80 (2H, s), 4.20-4.26 (3H,

M, 4.08 (1H, n), 3.60 (2H, t, J = 4.6 Hz), 3.27 (3H,

S%’ 15 2.93 1Hng 231§JH s), 215(1H n, 1.85

( Mpy (DM dﬁ)éG (937H 11y rS)E)Saﬂrﬁl @ H.3d; J—23Hz) 7.65 (1H,

6- 3-ylo pyr i d
RLiy He 3 EOn S Tethbs % 2 PRy B >8brc§7\e4 98 (1H,
OJN-
$97 o brs)4 2‘?“?21%' +QJ MB'H%E'é\'MBg eg ?'Hz) 3.27
(3H, s), 2.94 (1H, d, J—84Hz) 2.61 (1H, m), 233 (2H, m) 1.93-2.01
(3H, m), 1.68 (1H, m), 1.33 (1H, m), 1.49 (1H, m), 0.96 (3H, t, J = 7.2
Hz). | |

Example 132: 6—Arnino-9-[6—(1—isopropylpyrrolidin—?;—yloxy)pyridin—s-'

ylmethyl]-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one

Y

NH, .
/l\ N
K@

'H NMR (DMSO-de) 6 9.97 (1H, brs), 8.13 (1H, d, J = 2.3 Hz), 7.64 (1H,
dd, J = 8.5 Hz, 2.3 Hz), 6.75 (1H, d, J = 8.5 Hz), 6.50 (2H, brs), 5.29 (1H
m), 4.79 (2H, s), 4.28 (2H, t, J = 4.8 Hz), 3.60 (2H, t, J = 4.8 Hz), 3.28
(3H, s), 2.60-2.85 (3H, m), 2.10-2.40 (3H, ms), 1.73 (1H, m), 0.99 (6H,

y

m).

Example 133: 6-Amino-2-butoxy-9-{6-[2-(4-methylpiperazin-1-

ylethoxy|pyridin-3-ylmethyl}-7,9-dihydropurin-8-one
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dd, J = 8.5 Hz, 2.3 Hz), 6.75 (114, d, J = 8.5 Hz),
6.49 (2H, brs), 4.98 (1H m, 4.79 (2H, s), 4.27 (2H,
t, J =4.6 Hz), 3.59 (2H, t, J = 4.6 Hz), 3.27 5 (3H,
s), 2.94 (1H,.d, J = 8.4 Hz), 2.61 (1H m, 2.33 (2H,
m, 1.93-2.01 (3H m, 1.68 (4 m, 1.33 (1H m,
1.49 (1H, n) 0.96 (3H t, J =7.2 Hz). Exanple 132:
6- Ami no- 9-[ 6- (1-i sopropyl pyrrolidin-3-yl oxy)pyridin- 3-
10
yl rre ] Ny rret hoxyet hoxy) - 7, 9- di hydr opuri n- 8- one
NH2 ~ONNN 1H NI\/R(DI\/BOdG) 6 9.97
( §1 >01H, d, J >3 Hz), 7.64 (1H, dd, J
Elz NHz) 675(rﬂ ,J=8.5(H§), _6.58(2H,
brs 5.29 4 , s), 4.28 H t, =
48)Hz) 353 v /J\/48Hz) 3.28 15 (3H, s),

2.60-2.85 (3H, m)N210240(3H ms), 1.73 (1H, m),
161 NMR6(IH)MS|@ deEaomgise( 1][—33br§)— /811140(12{ d, J = 2.2 Hz), 7.64 (1H,

- b | n- -
o oxéx‘&] %ﬁv &'Eﬁ),n6§7y( tﬁ;PeEa§I49szi,| GyAfr 6dr ish 480 (2H, s),

('%ﬁg& 6t)f 155 55 %ﬁ%gdkﬁ Lo 1h ?ﬂi’\?d? 23 1 t2'&\4/?)D 8 Hz),

A(4RLH ) 2. 4 hBY, §. A6lHdm)]
274)@ (4H ] m)(dﬂ32i)(4:H n‘bd (2& WL:.;{ §4 13?13( ) 1-3%6'(’%1{ m),

GH2P, 3H1t5J(QHrOtHzp 6.6 Hz), 2.63 (2H t, J =

Hz), 5 2.43 (4H, n), 2.32 (4H n), 2.11 (3H, s), 1.63
(2H, m, 1.38 (2H, m, /

Example 134 : 6-Amino-2-butoxy-9-{6-[3-(4-methylpiperazin-1-

'yl)propoxy]pyrldln 3-ylmethyl}-7,9- d1hydropur1n 8-one

NH,

)\)\/E =0
%1 7~ h-

H NMR (DMSO-de) 6 9.95 (1H, s), 8.14 (1H, d, J = 2.2 Hz), 7.64 (1H, dd,
J=24,8.4Hz),6.75 (1H, d, J = 8.4 Hz), 6.46 (2H, s}, 4.80 (2H, s), 4.22
(2H, t, J = 6.6 Hz), 4.15 (2H, t, J = 6.6 Hz), 2.35 (10H, m), 2.13 (3H, s),
1.82 (2H, m), 1.63 (2H, m), 1.38 (2H, m), 0.92 (3H, t, J = 7.0 Hz).

Example 135 : 6-Amino-2-(2-methoxyethoxy)-9-[6-(1-propylpiperidin-4-

yloxy)pyridin-3-ylmethyl}-7,9-dihydropurin-8-one

NH,
H

=0 ot

/O\/\O)\\N

H NMR (DMSO-de) 6 9.96 (1H, brs), 8.12 (1H, d, J = 2.2 Hz), 7.63 (1H,

dd, J = 8.5, 2.2 Hz), 6.73 (1H, d, J = 8.5 Hz), 6.48 (2H, s), 4.97-4.89 (1H,
m), 4.78 (2H, s), 4.27 (2H, t, J = 4.7 Hz), 3.59 (2H, t, J = 4.7 Hz), 3.27
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6.
_ 8BII;| ,8)$ R.7042. 82 (Z&H rrrn 2 22 @H 2t

0.92 (3H, t, J = 7.0 Hz). Exanple 134:

6- Am no- 2- but oxy-9-{6-[ 3- (4- net hyIp|peraZ|n 1-

yI)propoxy]pyridin-3-y|net yl }-7, 9-di hydropurin-8-one

N2 H | N ONNB>==0 '- ~\-_/ 1°~N 0N 10 N 1H

NVR (DMSO-d6) 6 9.95 (1H, s), 18414 (1H, d, J = 2.2

Hz), 7.64 (1H, dd, J = 2.4, 8.4 Hz), 6.75 (1H, d, J =
4 Hz), 6.46 (2H, s), 4.80 (2H, s), 4.22 (2H t, J =
6 Hz), 4.15 (2H, t, J 6.6 Hz), 2.35 (10H, m, 2.13

6

,JM 7.2.88, @Zhe-M08 (2H, m),
(3H t, . Exanpl e 135:
169}&ml&9 @mzﬂﬁetlkﬁ)mﬂepﬁd)?ﬂ 199 5-46-1p3% (9 Hpimkr0.88n34, t, J =
,y4_ pyri din-3-yl met hyl]-7, 9-di hydropuri n-8-one NH2

L0 ONNO N 1H NWR (DVMBO-d6) 6 9.96 (1 H
brs), 8.12 (1H, d, J = 2.2 Hz), 7.63 (1H, 20 dd, J =
8.5 2.2 Hz), 6.73 (1H, d, J = 8.5 Hz), 6.48 (2H, s),

Bxa@viple 886(:116-Ammino-2-[68((-2¢hpropylgiperidid H - yﬂoxyb;ayn%hﬁ 3-

He) | Hz), 3.27 154  (3H
'YiFrzf-‘éhYI]B% é*zplethﬁxyeéhgzyx 7v9- 41hyg1r&p1;mg $1zq(ne b 16.2. 08

(2H m, 1N95 .89 (2H, m, 1.65-1.55 (2H, m),
1. 46-1. 36 Hm, 0.83 (3H\t, J = 7.4 H). 5
6 4o

Exanpl e 6:| 6- no- 9- -
P R idin-4-ylOoxWpyridin-3 - ylnethyl] -2-
(2 -met’hoxyet haxy)y==y, 9 \ di hydr opuri n-8-one NH2

\ e _

'H NMR (DMSO-de) 6 9.96 (1H, brs), 8.12 (1H, d, J = 2.3 Hz), 7.63 (1H,
dd, J = 8.5, 2.3 Hz), 6.73 (1H, d, J = 8.5 Hz), 6.48 (2H, s), 4.95-4.86 (1H,
m), 4.78 (2H, s), 4.27 (2H, t, J = 4.7 Hz), 3.59 (2H, t, J = 4.7 Hz), 3.27
(3H, s), 2.70-2.60 (3H, m), 2.34-2.25 (2H, m), 1.96-1.89 (2H, m), 1.62-
1.53 (2H, m), 0.95 (6H, d, J = 6.5 Hz).

e
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H I I NON ONNN 1H NWVR (DMBO-d6) 5 9.96 (1H,
brs), 8.12 (1H, d, J = 2.3 Hz), 7.63 (1H, dd, J =
8.5, 2.3 Hz), 6.73 (1H, d, J = 8.5 Hz), 6.48 (2H, s),
4.95-4.86 (1H, 10 m), 4.78 (2H, s), 4.27 (2H t, J =
4.7 Hz), 3.59 (2H, t, J = 4.7158), 3.27 (3H s),
2.70-2.60 (3H, m), 2.34-2.25 (2H, n), 1.96-1.89 (2H,
m.,, 1.62- 1.53 (2H, n), 0.95 (6H d, J = 6.5 Hz). 155
CLAIM5 1. An adenine conpound of the formula (1): NH2

H NN-o0 (1) RL X NN LIcRARAS L2-N R3 5 wherein A
| s substituted or unsubstituted aromatic carbocycle,
substituted or unsubsituted aromatic heterocycle;

L ARG OSSR IR or ot r o ot

chai n or NHzanched chain al kylene 10 optionally

substitutled wi tm hydr oxy, am no, al kylamno or

di al kyl ; _IN1 the case that L2 is a single bond,

-NR2RNTs ngt un ubstltugﬁj am no, unsubstituted
ia

I ky;jﬂ% Put e | Kyl am no, unsubstituted

substituted piperidinno or

uns{lbsti tea rpholino; 15 any one to three of
met hyl ene group($)—Ln the al%zyl ene in L2 may
/
L“—N
\RS

wherein _ _

A is substituted or unsubstituted aromafic carbocycle, or
substituted or unsubsituted aromatic heterocycle; -

L! is a single bond, or straight chain or branched chain alkylene;

L? is a single bond, or straight chain or branched chain alkylene
optionally substituted with hydroxy, amino, alkylamino or dialkylamino;

in the case tha_t L2 is a single bond, -NR2R3 is not unsubstituted
amino, unsubstituted alkylamino, unsubstituted dialkylaminb,
unsubstituted pyrrolidinyl, unsubstituted piperidinno or unsubstituted
morpholino; .

any one to three of methylene group(s) in the alkylene in L2 may
be replaced by oxygen, sulfur, SO, SO2, carbonyl, NR4CO, CONR4,
NR*S02, SO2NR?%, NR*CO2, OCONR*, NRSCONR#4, NR6C(=NR?#)NR5,
C(=NR#)NR® wherein R4, R> and R¢ are independently hydrogen or alkyl;

and one to three of methylene group(s) in the alkylene in L! may
be replaced by oxygen; '

R! is halogen, substituted of unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstitﬁted cycloalkyl, substituted or unsubstituted

aryl, or substituted or unsubstituted heteroaryl,;
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30

be replaced by oxygen, sulfur, SO SO2, carbonyl,
NRACO, CONR4, NR4ASO2, SO2NR4, NRACO2, OCONR4,
NRSCONR4, NR6C(=NR4) NR5, C(=NR4)NR5 wherein R4, R5
and R6 are independently hydrogen or al kyl; and one to
three of nethylene group(s) insghe alkylene in L' may
20 be replaced by oxygen; Rl is hal ogen, substituted
or unsubstituted al kyl, substituted or wunsubstituted
al kenyl, substituted or unsubstituted al kynyl,

substR? uheldRdardnsdbpendetiey I)Eoeahk¥libsEivkeld but ed
or unsubstituted aryl, or substituted or

wnsbstitutgdeal kbt swbaitnted igsunRRbstituRs! atlenyl, substituted
PGSPSOSERLI BSSACrBTd  SA S T L5
Sivhsttddteb e uﬂéuHQﬁglP%r/ji §é&§%€c§# i‘f%ég%(lleo&yg:ﬁsédﬁslﬁtﬁ%g for

unsubstituted cyclo

unswbstitutietearyd abr sabadthaic oo eitthithstiuled iHatbfshrol, & R2
unsybstituted aryl, or substituted or unsubsti t ut ed

HaY osPyabingd tRgethan Wil kbaniRide fosgearmibstittted ror

. : ' d . bst i d 4-
Rl 1 S e it e S i et S o

ledteracyicie oxgen, sulfur, SO S, NR7, NR7CO wherein

R7 is hydrogen 10 or alkyl, or a single bond;

pr oviXlés oxiigenwe HuR1 S5 $@¢,dYRA, NRISO MHereth R3iisdRirogen

boar&%{ or a phalr maceati cally acceptable salt thereof. )

g alxyl ofgRminglechopdurrrdded ithat gviren &ldistralogen, thas X is a
mpGgytically acceptable salt thereof, wherein L2

ﬁﬁg%orrm#’a (1) is a single bond, or straight chain or

&r@ﬁ@mﬁl@dﬁitmaalykab@mabi@sm%r@aﬁ! one to three of
nmet hyl e

ne group(s) in'said al kyl ene may be repl aced by

oxygen, sulfur, SO SO, carbonyl, NR4CO CONR4,

| . NRASQE, SCPNR4 NRACO2, OCONR4, NR5CONR4,
'%qqi'mgzﬁﬁg?é @WB%@C%@&%[ ?‘1@51’%1" &nd R6 are

pHileRsRdenthlyy Braepafle QhliHOreof, 3vh f"lﬁnqgﬁf’ﬁ tmula (1) is a
conpound according to claim1 or 2 erein Nt RE
singleubend 1pr issraighs thain ed boanehsdhddihudlesdignaanehich any
ring, or substituted or unsubstituted 5- to _
%%&%ﬁé?f‘éoo SRytancgrongHak it sakt aladere anay be replaced by
oxygen, sulfur, SO, SOz, carbonyl, NR*CO, CONR4, NR4S0,, SO2NR*,

NR*CO2, OCONR#*, NRSCONR#, NR6C(=NR#)NR5, C(=NR4)NRS5 wherein R4,
RS and RS are independently hydrogen or alkyl.

3. The adenine compound according to claim 1 or 2 wherein A in the
formula (1) is substituted or unsubstituted benzene ring, or substituted
or unsubstituted 5- to 6-membered monocyclic aromatic heterocycle;

in case that A is substituted, it is substituted with one of more
groﬁp(s) independently selected from the group consisting of: halogen,
hydroxy, nitro, alkyl with 1 to 6 carbon atom(s), haldalkyl with 1 to 6
carbon atom(s), alkoxy with 1 to 6 carbon atom(s), alkylthio with 1 to 6

- carbon atomy(s), haloalkoxy with 1 to 6 carbon atom(s), alkylcarbonyl

with 2 to 6 arbon atom(s), alkylsulfonyl with 1 to 6 carbon atom(s),
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25 in case that Ais substituted, it is substituted
with one or nore group(s) independently selected from
the group consisting of: hal ogen, hydroxy, nitro,
alkyl with 1 to 6 carbon aton(s), haloalkyl with 1 to
6 carbon aton(s), alkoxy withRsk to 6 carbon aton(s),
al kylthio with 1 to 6 carbon aton(s), hal oal koxy with
1 to 6 carbon atom(s), al kylcarbonyl 30 with 2 to 6
arbon atom(s), alkylsulfonyl with 1 to 6 carbon
Akgiusfinyl With al kyb SadrboRyAtosh (s, dnl ArBifRbBARBNall
aton(s), and am no optionally substituted th the
Sabpetitartedi withr et same an diffarent oyle( ) two tlkyil($)owkh 1 to 6
carbon fe\to s), or a pharmaceutically acceptable salt
“HOPIROME) 1" " The adeni ne compound according to claim

et ey e R IR e, or &

pharmaceutically acceptable salt thereof. 10 5. The
adeni ne conpound according to _any one of clains 1 to 4
br a Theadeaiee cremdundeceprdiietsalaimt Bemdbafrein the 5- to 6-

wher.ei n jn-case that al kyl al kenyl. or alkynyl in Rl
HEEL e MobRRT il Bhofiatli hes oSS ol iscryaeitian ugppor

j : f ol low n
B B e ek oo,
hal oal kyl. with 1 to 6 carbon 15 atom(s) and

hal oal koxy with 1 to 6 carbon aton(s); (b) alkoxy with
3 to B aHspiNacemRIUNG AegPEdingoty anyiane of claisis 1 to 4 or a

AR o SRy P R 00 Yoy op Whetitn Jm ree hat aliol

ﬂkg § H o t . . .
& ki}?/i#f ot GillgyhyWint R: htsgb‘étl‘ﬁﬁfélﬂrbéit}f)g%%%% m%sﬁ g)e substituted

car bonyl'oxy wt to 6 carbon
witkydrid oo mptehsibsotiterdfs)cselbotedafrord she folewid (©aoh(c):

] BB NS, RSk S WA ofe o e

AP Eneht PRI Mith 4% 2B0R ZBRY i o

carbonyl w car pbon at

(bprllomat Wytls U st6 catieshn wtbh (Elealkgmarbbngi it enfo 6ebon
or two alkyl(s) with 1 to 6 carbon aton(s), carbanoyl
o rrkryy oarbamd twith i to @i earhdreatems, slkydstifenghiwith 1 to

08 RTA SRR A B S4B 2L880RL
alkylcarbonyloxy with 2 to 6 carbon atoms, and alkylthio with 1 to 6
carbon atom(s), wherein each group may further be substituted with
one or more group(s) selected independently from halogen, hydroxy,
carboxy, alkoxy with 1 to 6 carbon atom(s), alkoxycarbonyl with 2 to 6
carbon atoms; amino optionally substituted with the same or different
one or two alkyl(s) with 1 to 6 carbon atom(s}, carbamoyl optionally
substituted with the same or different one or two alkyl(s) with 1 to 6
carbon atomy(s), sulfamoyl optionally substituted with the same or
different one or two alkyl(s) with 1 to 6 carbon atom(s), or aikylsulfonyl
with 1 to 6 carbon atom(s);

(c) .substituted or unsubstituted 3- to 8-membered cycloalkyl and

substituted or unsubstituted 4- to 8-membered saturated heterocycle,
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different one or two alkyl(s) with 1 to 6 carbon
aton(s), or alkylsulfonyl wth 1 to 6 carbon aton{(s);
(c) substituted or unsubstituted 3- to 8-nmenbered

cycl oal kyl and 30 substituted or unsubstituted 4- to
8- nmenbered saturated heterocygkg, 158 wherein each
group may further -be substituted with one or nore
group(s) selected fromthe following (d), (e): and
(1); substituted or wunsubstituted 6- to 10-nenbered

vattgrtein salobit grioutpeth0r fuunBebHd swbednfredt withloRe R ah8fe
het er oar vyl substituted or unsubstituted 6- to 10 5

arenpés)exeletpr drgmathe fllnsvingifdd(epane Sibsubstitueddsor

e TRIRE i PR Y S5h S B2 S e s
t§eﬂ(ﬁ9ﬁ&glbfe¥&inﬂe'ﬂ€rcfag§i,%}5’&aﬁ&)ed émnsgbgﬁ%aped bl o 3%
substituted or unsubstituted am no, substitufed or

roesibestd tarybcky aad arstittasd cubssubstiedted) 5- to 10-membered
unsubstituted sul fanoyl, wherein each 10 group may
helie¥erIy 1959 > SUBRACIR (PASH SHAUP omey Harthee by supstjuted with one

f f ol | ow . .M .in case
Fraprt obbRTseldTeadtod Wi ehitipkb) b hba ras

[ i : S, I :
SN OB R RN L
Chydamop] agutd bokytituerdcapumsubstitutydsalfambyly,wherein each

hal oal kyl ith 1 to 6 carbon aton(s), and hal oal koxy
EAPYR ey gustasi be FURSSIHPLSY Witk)or /% FwaiarRUP(3lsaiected from

I S ) wth., 1 to 6 carbon aton(s), .
té?éﬁg%@&”t@%&gﬁr bon atons, alkynyl with 2 to 6
car ben c@isenthat FckaKGRIDENYE MBRithttQ, éa@ﬁr%?gﬂ may be
atons, and alkylthio with 1 to .6 20 carbonaonf)s), _
sWbstidite@ adth gnewr moyrefgnotipds) deestedsfrotutibd folldwing (d), (e)
ogf )r nore_group(s) selected independently from
a ggen, hydroxy, carboxy, alkoxy with 1 to 6 carbon
@ BEIGHen, HyERU%E ARy, WhER-Zpth0 o n
('a%n' no(}@oerrJlt i 8{61% ﬁ/ substituted e\% th°f ﬁ_’eegéaﬂrrg’ 1(')1?&8,”ﬁaloalky1
wdthflet@btcarboa atorh(s), ahkyh4lepledtyhwitt 0 6 €aabbon atom(s);

car bapoyl optionally 25 substituted with the

t .
@a%q@Yi)ﬁm&hl flf & @ifarbre o (fd: alkeyy (ithwi te 61caban atom(s),

- RS TR R e ()0 kit Ron S

206 BERardlodR{ With @Nth 6 carbon atoms, and alkylthio with 1 to.6
carbon atom(s), wherein each group may further be substituted with
one or more group(s) selected independently from halogen, hydroxy,

carboxy, alkoxy with 1 to 6 carbon atom(s), alkoxycarbonyl with 2 to 6

‘carbon atoms, amino optionally substituted with the same or different

one or two alkyl(s) with 1 to 6 carbon atom(s), carbamoyl optionally

~ substituted with the same or different one or two alkyl(s) with 1 to 6

carbon atom(s), sulfamoyl optionally substituted with the same or
different one or two alkyl(s) with 1 to 6 carbon atoni(s), and
alkylsulfonyl with 1 to 6 carbon atomy(s);

(f) substituted or unsubstituted 6- to 10-membered aryl and substituted

or unsubstituted 5- to 10-membered heteroaryl, wherein each group
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al kyl sul fonyl with 1 to 6 carbon aton(s); (f)
substituted or unsubstituted 6- to 10-nmenbered aryl
and substituted 30 or unsubstituted 5- to 10-nenbered
het eroaryl, wherein each group 159 may further be

. Substituted wth one or nore gggup(s) sel ected from
n

the followng (g), (h), (i) a (j); substituted or
unsubstituted am no, substituted or unsubstituted
car banoyl. and substituted or wunsubstituted sul fanmoyl,

B T heasd sAbRLRUIEY wWith LRI o cteSelstd (b4 Qdctid Bom the
one or two group(s) selected fromthe follow ng (I?),
followingde)( th), () mroh§e swbstinrtgd andnkeabstitated ahtinB]

[ each grou e substituted with

séﬂoéf;ﬁ%%%%t@ﬁwgsu@@n tt@an%ﬂgﬁmflrfélbmutm% (9),

i) | , to,
sl ddmolh bl RS e R RS TR
saribtitalted ko ong bh tdot@oBpte)r LIBcRIOFLE thé MY (), ()
with 1 to 6 carbon aton(s), alkoxy with 1 to 6 carbon

antdbfs), alkenyl with 2 to 6 carbon atons, al kynyl
ith.2 to 6,carbon at and alkylthiowith 1 to 6,

car béfl GEnEE, AAhand ReLCR Y BUB iy YaREHER Leach group

et e AEaflt 2B JePbbR) SfedEhIom e,

followirig (g), th)cdi) kard g:on(s), al koxycarbonyl with 2 to

6 carbon atons, amno optionally substituted wth the
(8ahplogengdipdspaHt muTeapko 1 GiaTH, kyit(s) hajoakkyl wishel to 6

EREORHBRTR. cAng SRR it haBTockrRGR AmibEn 1 to
(R) 8BHAGHIBLORE $) carBidd ﬁf@iﬁk%?@ll&&ﬂaWi% q%s% é:)%y%mg? Iﬁatgm(s), '

wth the same or different one or 'two al kyl
alkeylcwitho? tat®rbshon santhsgldih syl fomy R 4 & Ratbd® :Boms and

R RRR A S5 s aPe Sl b eSS B st be
SRR it B o PPy O paditlBbG
redogeaxyhyatdayt, csirbbxy, bikdkycithon tat®@whsdor ol (KQXY

with 1 to 6 carbon aton(s); (j) substituted or
alrexrAnbOmYE WiklriZhtn Oseardont atcsus paminguiptionaliedubstituted

“inllé Eglgﬁyalégg nﬁ)‘% él%ltké?érll{ 8}1%dorotrwoun uq?st)ivtvil%held tg %l ééarr{)%% atom(s),
carbamoyl optionally substituted with the same or different one or two
alkyl(s) with 1 to 6 carbon atom(s), sulfamoyl optionally substituted
with the same or different one or two alkyl(s) with 1 to 6 carbon afom(s),
and alkylsulfonyl with 1 to 6 carbon atom(s);

(1) 3- to 8-membered cycloalkyl and 4- to 8-membered saturated
heterocycle, wherein each group may further be substituted with one or
more group(s) selected independently from halogen, hydroxy, carboxy,
alkyl with 1 to 6 carbon atom(s) and alkoxy with 1 to 6 carbon atom(s);
(i) substituted or unsubstituted amino, substituted or unsubstituted
carbamoyl and substituted or unsubstituted sulfamoyl, wherein each
group may further be substituted with one or two group(s) selected from

the following (k), (1) and (m);
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group may further be substituted with one or two
group(s) selected from 30 the followng (k), (1) and
(m; 160 in case that am no, carbanoyl and sul fanoyl
in (c), (f) and (j) is substituted, each group may be
substituted with one or two grip(s) selected

i ndependently fromthe followng (k), (1) and (m: (k)
alkyl with 1 to 6 carbon aton(s), alkenyl with 2 to 6
carbon atons, 5 alkynyl with 2 to 6 carbon atons,

al kyligacdnithatbining, EQrifrh b - o
al ko>_(1ycar bony‘fTl W trﬁ 2 to 6 ?g?%glr? g‘flggnigfoyéllﬂ);f)édpfa(ﬂ%l(]) 'S
sbtituted, eéchgrbup magnifs subatiylsd vt pnevert twd drou(s)

SR P tientindroanias g lowsna (8. (b grel (mmber ad
SIS 2P 8 BRIl g  carbon s,
alkehohivitH SUlS 6 Rerbowhabed) SRS WaYh S i EN&lrbka

substituted with one or nore group(s) “selecte
ataseperbeRy tyrbandwith Dge cayhivmayomsantiopylfahky with 1 to

ith 1 to 6 carhon a s), .al kox with 1 to 6 carbon
%MF%%%‘} agﬂlff(ﬁl’ @gﬁwgﬁfg’a%%w K00 Gar BorAtBBHSht I 8-

- = 1 d - ere
e oA TR IP R Btlberdlt b OAMTEREIR, agd o- o 8-
menilterednhe] ealkeixytathdroyly B- t6-8 tiedberbBHeIRAKyIsulfonyl,
arylsulfinyl, 5- to 10-nenbered heteroaryl; 5- t0 10-
Qﬂ%‘@e ted-resabssed Icyslasdkylsulfnyt,ovhereinrdzethegroup may

e | oxycarbon 5- to 10- nmenbered o
RERED 088 SHESHEDISH Wi grie o s BotimiRbesleated independently
fherth S ' , ' iy ther b
L Tl 1S My pAUTRRS, BURPERE 18 CTHD0) SBlSF, atkony
veiylarioto i ¢ardyon atdml(s)viric alkdoy Erbanh0Rith @MeS$ .carbon

%Okoxy with 1 to 6 carbon aton(s), al koxycarbonyl
FH>2 to 6 carbon ators or alkylthio with 1 to 6

_beni gt ' } 5 ptuents are conbined
oo nay et b A H Rk ey B R g 10-
metnteged-0git:aidirbgny Bl @ 0-RRehORICAR1 ¥ IBnH 6 & 10-
het eroaton(s) selected from1 to 3 nitrogen(s),” 0 to 1
masydgencd mrybsuldinyl, 3utd 4P mehmbered histeroaryl, 5- to 10-

B e RS0 fO A FEgBRYERbm by hal ogen,
Hé‘télfdliﬁ{floxycarbonyl, 5- to 10-membered heteroarylsulfonyl, and 5- to
10-membered heteroarylsulfinyl, wherein each group may further be
substituted with halogen, hydroxy, mercapto, carboxy, cyano, nitro,
alkyl with 1 to 6 carbon atomy(s), alkoxy with 1 to 6 carbon atom(s),
alkoxycarbonyl with 2 to 6 carbon atoms or alkylthio with 1 to 6 carbon
atom(s); |

(m) two substituents are combined together with nitrogen atom to form
4- to 8-membered nitrogen-containing saturated heterocycle with 1 to 4
heteroatom(s) selected from 1 to 3 nitrogen(s), O to 1 oxygen and O to 1
sulfur, wherein the niti‘ogen—containing saturated heterocycle may be
substituted on any carbon or nitrogen atom by halogen, hydroxy,

carboxy, alkyl with 1 to 6 carbon atom(s), alkoxy with 1 to 6 carbon
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30 carboxy, alkyl with 1 to 6 carbon aton(s), alkoxy

wth 1 to 6 carbon 161 aton{(s), al koxycarbonyl wth 2

to 6 carbon atons or al kyl carbonyl with 2 to 6 carbon
atons, where the substituent nay be kept in chemcally
stable state, in case that alk él al kenyl and al kynyl

in R2 and R3 is substituted, each group may be
substituted with one or nore group(s) selected
independently fromthe following (a') to (c'): (a")

ARG Nal ki E:Qf%’onyfl&ﬁﬁﬁpi Qo A1BhARK t

car b%ﬁ ato and hal oal koxy wt hlélioﬁﬂg 66} %llélﬂcirbonyl with
2tof( sarbay amms( pheral thexyubstituent maf saidepn in chemically

t S%FF al kyl sulfonyl with 1 to 6 carbon 10 aton(s),
i’nyl with 1to 6 carbon aton(s)

\?J?%'%P%%@GY}J&%%M% %hkn_%;g;l A dhevngl i eggfmahdaﬁ&( A substltuted

eadupsdup uh & b3-suiiestérureabeit@dosy ok eabky ro@ﬁ@ selected

substituted or unsubstituted 3- to 8-nenbered

ingdepsadeptxiromes &ltowhnh (ajy tbufe') rray further be

G bk s eo e B tialogle Tigariots, + Gbam aiorn(s
S o ISnortsk bl el 20

atonm(s) ; substitu uns éd 6- to

]bO aiknshyrveﬂhalr yo 6 et Atdras)palkesybaYl wilted %6 @rbon
O0- menber ed aryl oxy, substituted or unsubstituted 5-

%f@nml neifytsdnsb vy dr i 6mb9@b@mmﬁ$0 ealkylcarbonyloxy with

bsti.tute -t er oaryl oxy,
é\;\ﬁé;éec%rbe gﬁPSUSﬁﬁé&‘?uWﬁg? ﬁﬁ%’éa) Wubstituted
dhansametihted BI €5 @ QABePLd @9{:1% u%%l) s365601ERY or
fromthe following (g') to 0"); ftuted or
mmsubstltmm:le@ anBAmem setegt cﬁdbaﬂmomn&hbsémt ¢d@dgroup may

ca ba d substituted or unsubstituted sul fanoyl,
T ?fg thgsame opelifisrenthane obraaraRroup(s)

i A 08 SV B T o

aikpkyxththt@BO@aﬂ‘iorﬁﬂdnhgg)er oaryl oxy in the above _
") is substituted, each group may be substituted

%w t%lbﬁé%?d omresgb%mrp{tgﬁ fsetceét)e;@embnnedh@r;ﬂosubmngted or
1& %l%lasﬁl;lliltte)ldo 3E gawaﬂmé@fqgg}rf lgbs‘utut%% or unsubstituted

5- to 10-membered heteroaryl and substituted or unsubstituted 5- to
10-membered heteroaryloxy, wherein each group may further be
substituted with the same or different one or more group(s) selected
from the f_ollowihg (g') to (j'); substituted or unsubstituted amino,
substituted or unsubstituted carbamoyl and substituted or
unsubstituted sulfamoyl, wherein each group may further be
substituted with the same or different one or more group(s) selected
from the following (k') to (m');

in case that aryl, aryloxy, heteroaryl and heteroaryloxy in the
above (c') is substituted, each group may be substituted with one or
more group(s) selected from the following (g') to (j'):

(g) halogen, hydroxy, mercapto, cyano, nitro, haloalkyl with 1 to 6
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162 carbon aton(s), and hal oal koxy wwth 1 to 6 carbon
atonm(s); (h') alkyl with 1 to 6 carbon aton(s), al koxy
with 1 to 6 carbon aton(s), alkenyl with 2 to 6
carbon atons, alkynyl with 2 to 6 carbon atons and
alkylthio with 1 to 6 carbon ggen(s), wherein each
group may further be 5 substituted with one or nore
group(s) independently sel ected from hal ogen, hydroxy,
al koxy with 1 to 6 carbon aton(s), am no optionally
cipohi dtone@) Wahd HAN6aBE wittdil f

al kyl ('s) V\A@t)h 1to 6 carbon atlc;c%(%s)%a}%%?gdg%g)m
(bptalbpbiwith 4 uiost icembed atioti(s) helkeapewinh 1 do 6 easun at@n(s),

al .k h 1 to 6 carbon aton(s), sulfanoyl
Shrepil rerndi§°8 shsbrn el A i biarPencaoms and
I
SR 3 b Rk o R PP RO fener e
ﬁimiﬁmﬁté@ dvieM Qir%bkﬁﬁo@n%o‘hp(%ﬂrﬁié&m%rﬁ@y %@Ié&‘t@tﬁ ¢bm

het er ocycl e, wherein each group may further be
Ralpgent hydrox,talkong vaith lmgm & gaudlm( ajomisje pemickens pjonally

A e e
b
e S

diffgrénir dbheoriievo alkd(s) dtied v ETbaCﬁb@nOétdxﬂ:{sﬁ%ﬁH
selected fromthe followng (k') to 0in case

amnalli febstifintashvyth thelsemd arrdyﬂfelrmlttcme abowe 4lky)(s) with
£ drba St é'ﬁ‘sﬁoﬁ%ﬁ‘f@? caelet éeeulam AA(S);
L ,
i s B Gyclolh A s e

- Tedtkyonpiclay Wheﬁemaeaﬁcm gr&op rabpfarttadrkyd sabeity tedMatith 3ne or

b at | kyl sul f I th 1 to 6 b
IBPB%?E‘?&P@F e A aElariEd (E9% haleessn HasRES) 9x alkyl
k
‘*613}8?% kyl car bon%rﬁ@é X.lko;éz “ﬁt??oer g?"%srﬁon atom(s), and

adkylo@abkﬁyywaﬂbgrtbl 6 c@rbbdR Lfontenber ed
icloalkylsulfon - to 8-nenbered

@F’éEPkW@QﬁIﬂpNzISUH evbiwhersh epabugromy rhay fhethebebe
RS RO b B PP B o a5 it Ao ingo g to

(ﬂrﬁﬁ |

in case that amino, carbamoyl and sulfamoyl in the above (¢') and
(3" is substituted, each group may be substituted with one or two
group(s) selected from the following (k'), (I') and (m'):
(k') alkyl with 1 to 6 carbon atom(s), alkenyl with 2 to 6 carbon atoms,
alkynyl with 2 to 6 carbon atoms, alkylcarbonyl with 2 to 6 carbon
atoms, alkylsulfonyl with 1 to 6 carbon atom(S), alkylsulfinyl with 1 to 6
carbon atom(s), 3- to 8-membered cycloalkyl, 3- to 8-membered
cycloalkylcarbonyl, 3- to 8-membered cycloalkoxycarbonyl, 3- to 8-
membered cycloalkylsulfonyl, 3- to 8-membered cycloalkylsulfinyl, |
wherein each group may further be substituted with one or more

group(s) selected independently from halogen, hydroXy, alkyl with 1 to 6
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carbon aton(s), and alkoxy with 1 to 6 carbon aton(s);
(1') 6- to 10-nenbered aryl, 6- to 10-nenbered
aryl al kyl, 6- to 10- nenbered aryl oxyal kyl, 6- to

10- nenbered aryl carbonyl, 6- to 10- nenbered

arylsul fonyl, 6- to 1O-nenber?g3grylsulfinyl, 5- to 10
5 nenbered heteroaryl, 5- to -menbered

het eroaryl al kyl, 5- to 10- nenbered

het er oaryl oxyal kyl, 5- to 10-nenbered

- cheberi eany (Spraah ¥ikoxpwiftd 116s @mo%ﬂat%fn(s);

heteroaryl sul fonyl, and 5- to 10-nenbere

- (HeaetodPyinconbered aryihor ¢onl @ankngsered amyalkylf Geto ho-

bstituted with | ected f
AR o O e LS et

' t With 1 6
ltbbelsd SR, B W et 3 76 o)
ntis¥0 berds Hcterdiry1, 85 16 QUDIEH bep8@ HREr M b 1RY T IDIgN ] o-
atomto form 4- to 8-nenbered nitrogen-contaf ning
membeae@ heferasytasiadkw, th to 16-merhbesrdhttarpayylcarbonyl,

| d f tQ 3 ni ., 0to 1 d o
S g0 S REPe Hateredty 1T HOny brR o-dont Qi Ppercd
e B Ay P ELFR S BRonBaRRY R 88 Htfyitutca wimm

onietdr hdre grota(oselat@d &pm Qidﬂ@%&n%%ﬁrdxﬁ,%@r%t%? Ryano,
aton(s) and al kyl carbonyl wth to carbon at omns,
njifer alleevhiph ttptuearbomptom (skedkoky witbni t@bl garbon

BB G4 PRy e W3 & St Bt ng st ur at ed

- (Ot EFOsHBLEthen TR drd¥oriTRIH e%ewg}ﬁ e%%l%rggﬁ% Gaté?/ne to form-

ni't rogen- cont ai ni ng saturated Ieterocy

4e dniS-m e biePed wiitdoded -tentihsih § tsut @t tcdlal Bte@b Optle RBiYh 1 to 4

bﬁ substituted with one or _nore groulg__)é]s) sel ect ed

heferasdamdal plerteshitone 1gkbBpntepsss i tofl: oxegaryand O to 1
y : - i nsubstituted al kyl .

ST RS i SRS e g BB $ 808 Y may e

substitatéd vhegnylckolynwrt MitRodeh Bt B9 hAbOEH Sh d?asgr alkyl
substituted or unsubstitute alkylcargonylgﬂ§1hy2 to'6 Ky

VEER Hokp Oashen aknens) nalkexyawidfl 1 tal kerybon atom(s) and
TR RS e LT ST B TR e
k8Pt [ ohenditasly $tdldd spfeunsubstituted aryl, .

substituted of unsubstituted 164 aryl oxy, substituted

or ums whaseithat eychodikykreauyhtahtesetosytleUireR2 Ofthe nitrogen-
containing saturated heterocycle formed by combining R2 with R3, and
the nitrogen-containing saturated heterocycle formed by combining R?
with L2 is substituted, each group may be substituted with one or more
group(s) selected independently from the group consisting of: halogen; .
hydroxy; oxo; substituted or unsubstituted alkyl with .1 to 6 carbon |
atom(s), substituted or unsubstituted alkoxy with 1 to 6 carbon atom(s)
and substituted or unsubstituted alkylcarbonyl with 2 to 6 carbon
atoms, wherein the alkyl, alkoxy or alkylcarbonyl may be substituted

with one or more group(s) selected independently from the above (a') to

(c'); substituted or unsubstituted aryl, substituted or unsubstituted
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unsubstituted heteroaryl oxy, wherein the aryl,

aryl oxy, heteroaryl or heteroaryl oxy may be
substituted with one or nore group(s) selected

i ndependently fromthe above (g') to (j'); substituted
or unsubstituted 5 am no, subsfdjuted or unsubstituted
car banoyl and substituted or ‘unsubstituted sulfanoyl,
wherei n the am no, carbanoyl or sulfanoyl nay be
substituted with one or two group(s) selected

driptiege ndgititviated r&“&ﬁ@ﬁb@ﬁ@ﬁ’l%‘e& K’ ﬂette?o l)mégﬁpggtuted or

case that aryl and heteroaryl iIn ubsti
mhbgtntmpd uﬁtemamﬂewumex‘em ¢He \Mrtfh a8, HBEfoaryl or

Ok L W
t.h 15 wher ej.
IHH@EE'QS%HX?@&#%%%%% %?Qéetﬁiﬁl T ot P Blite

amnniysdubstivted! dylinslibBtituted @a6B 1 ah@d§dstituted
substituted or unsubstituted 4- tgggglrrenber stituted or

Wwwweﬁa@mml,wmmmtm@ ammlmetcerbaﬂrmyd ®r sulfamoyl
sel ected. fr. to.3 nitrogen(s), 0 to 1 oxygen and O

.0m
ey Pe SprlPTied il elie & rO eReUBN ieinceed sadependently
fRorBfELBEvE ? P&l argP substituted or unsubstituted
6- to 10-nenbe

ed ar'yl, or substituted or

unsubrtdaset gdht @nrkDh Hirh &26E QR tu@éd Rea
Saryl gEHFt@?ﬁ? i itul &@%roup

R3 are conbined togeth orm4- to 8-nenbered
TRAY rb?g%lﬁb%mf&dnwﬁ@ oBgatorrErosd gretipfs)seiteediindependetitly

Qa tedfrom1t03 nitrogen(s), 0to
{:1] o>e<t3r1/'lge%8 %I%Ffo “sul fur; 25 said alkyl is -

optionally substituted with one or nore group(s)
sel ected from hal ogen, hydroxy, alkoxy with 1 to 6 '
tcar bdiheaaadefig)e commmnd angdone of r$ails 15 dtih §th &HmhbBeutically

er substituted or wunsubstituted 6- to
afﬁeﬁg@ s@gt gl;\%//qe&{ substituted or unsubstituted
am n tituted w e
samsce’?)rlr1 3 ?fer ent agériﬁeﬂ(gr ﬁaeﬁﬁ}??}yéfgﬁ?t ﬁu%sp&ugsd or

wesuinstitatted(aiky] ®66h 1Sw@i @ c%ab@ha&%@ftﬁmwﬁit%d or
cycl oal kyl and nitrogen-contai ni ng saturated

qm@%%pé FotBdisynleeniedi sainyamed \hettdnroRSchar with 1 to 4
%ro r{ala*k(% szfeﬁger‘%grm e gQﬁ?gge% (s), O to %rg)l(J}EJg(eSn) and O to 1

sulfur substituted or unsubstltuted 3- to 8-membered cycloalkyl,
substituted or unsubstltuted 6-to 10- membered aryl, or substituted or
unsubstituted 5- to 10- membered heteroaryl; or R?2 and R3 are
combined together to form 4- to 8-membered nitrogen-containing
saturated heterocycle with 1 to 4 heteroatom(s) selected from 1 to 3
nitrogen(s}, O to 1 oxygen and O to 1 sulfur; _

said alkyl is optionally substituted with one or more group(s)
selected from halogen, hydroxy, alkoxy Wifh 1 to 6 carbon atom(s),
substituted or unsubstituted 6- to 10-membered aryl, substituted or
unsubstituted 6- to 10-membered aryloxy, substituted or unsubstituted
amino, and carbamoyl optionally substituted withv the same or different

one or two alkyl(s) with 1 to 6 carbon atom(s);
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oxo, alkyl with 1 to 6 carbon aton(s), alkoxy with-1

to 6 carbon aton(s), 5 substituted or unsubstituted 6-
to 10-nenbered aryl, substituted or wunsubstituted 6-
to 10-nenbered aryl oxy, substituted or unsubstituted

6- to 10-nmenbered aryl al kyl, ﬁggstitut ed or
unsubstituted 6- to 10- nenbered aryl oxyal kyl ,
substituted or unsubstituted 5- to 10- nenbered

het eroaryl, substituted or unsubstitut e;ﬁS- to

10- meyEhe rsehu & ddeh 8fQaE Y IR X oy c RS Il A - ini
unsubsti@t utle%é)tS- to 10?%9115)5?’& hetée#oargtlrlgﬁeﬁlyf?mammg
sibsaiaduhettrorydesobsted by ednsbirting RP wettb®3ete optionally

S S LA i
b f I W t-h to.6 :
B BRILPA &0 s R b AR HRIT Wl 1 e Py atomes,

sarbdtihityd oraiyseByatked 6-hes o ethberdiehey103UseUted or
het eroaryl al kyl and het eroaryl oxyal kyl are

Wypshstitited, 6- @héﬁ-l@ﬁmbemanéoxybsmbsﬁtlﬁmgmn hnsodstituted
3116, OB BETE) a5 gt b bt e o RORYERHCH o o togl0-
AR R Ao R o SRR "0 1

and in ca amno 1s su It ‘may

rhenshdrstliHateecamil | SubbetS@ReEop insHIhBUEEE 28 DI-rh¥bered
group(s)l selected fromalkyl with 1 to 6 carbon

haterqasylosy, g ksiibdagd onipupRstibu@dcar bor Catrars banet

itk bon at , t
TR sibidmutd itnsibsitufids Wnd memoree
He@8R3 1810yl kPr, Mifbstitit8d '@"@Hgﬁgsﬁﬁﬁ#?)aé@g 9,ng carbamoyl

heteroCycl’'e 25 wth 1 to 4 heteroato

- optianaBlynstbsgentes) with tloe $amey gediffarthtbri®ot tadl 1k 1(s) with

erein . said safurated heterocycle is optionally
ﬁﬂbéﬁ%ﬁ??@dawr{l 5JQOne or more group(s) selected from

hal o Y : \ | carhon og(s ,

al kog‘?rbﬁs?hﬁffth%“é a?é{?’b&l”oﬁ%agg’n%’??%@& %ﬁ@’%%&‘ﬁ |h%&e{ peryl,
Heterodrybansh dretat curslalkyl aavd Retphir-@oaihikydQire substituted,
substituted with the sane or different oné or two

CRCkyEToIP Wahbe b Bitvged wishbore ar ongrs) gro'i(.lp(‘iheellectederom
' di one of clains 1 to
R R BRe AU EEFRYY deh abPin Spr ehealfory wth 1 fo 6

-. c\;m\a&'tsﬁﬁila&tog%gﬂ%b%%i@ft%di Adensnfenth e ¥AiA8e AN k¥ se that

said amino is substituted, it may be substituted with the same or
different one or two group(s) selected from alkyl with 1 to 6 carbon
atom(s), alkylcarbonyl with 2 to 6 carbon afoms and alkylsulfonyl with
1 to 6 carbon atom(s), or two substituents on said substituted amino
are.combined together to form 4- to 8-membered saturated heterocycle
with 1 to 4 heteroatom(s) selected from 1 to 3 nitrogen(s), O to 1 oXygen
and O to 1 sulfur wherein said saturated heterocycle is optionally
substituted with one or more group(s) selected from halogen, hydroxy,
alkyl with 1 to 6 carbon atomy(s), alkoxy with 1 to 6 carbon atom(s),
alkylcarbonyl with 2 to 6 carbon atoms, and amino optionally

substituted with the same or different one or two alkyl(s) with 1 to 6
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carbon aton(s); or alkyl with 1 to 6 carbon aton(s)
substituted with 1 to 3 substituent(s) selected from
hal ogen, cyano, hydroxy, alkoxy with 1 to 6 carbon
aton(s), substituted or unsubstituted aryl,
substituted or unsubstituted ggyl oxy and substituted
or unsubstituted amno; 10 in case that aryl and

aryl oxy are substituted, each group may be
substituted with one or nore group(s) selected from
daabegeftoni\gflr oxy, alkyl with 1 to 6 carbon aton{(s),
al koxy with 1 to 6 carbon aton(s) and substituted or
unsubstituted amno; in case that amno is

ubstituted,. it may be substituted with the 15 sane _
Tr diTHORERRINS, SOBPARS GPOORHBE SeFBECEE oF SRmPcyfo 5 or a
| : ' ) | carbonyl with 2 to 6
ﬁgﬁa%rg%%cél@é%&}g%g@%%?su f%%}%ebgﬁth 1 to 6 carbon -

at omuwsherein RWandURShtd ireddserttersidy %Xd&ugéﬁj hu&8Qvith 1 to 6
am no are conbined together to form4- to 8-nenbered
caabonatem (sbtar adgd Mathil tp 6 carborhatanatsorstituted with 1 to

S BB R O PSS e SR 1 1 o
P BA IR L ¥m$8)b Shibls i B fe Vot %ﬁﬁﬁ%?%ﬁ,ﬁ%%@t%ed or

sel ected from hal ogen, hydroxy, a

- wasdisstimtted(aylogt kndyswhdtititedtar neabbabusidatho;

al kyl carbonyl with 2 to 6 carbon atons, and am no
opt i dRAASE %x?ésam ghedaryleny ene ssdrtitoitedi eaeh gnoupmsay be

sglrénstt%t&h %Kyllﬂ’g ?&&ngﬁlgloor%ggr%)ﬁpgf)% %%P%] frg)tn(l) ”ﬁ(ﬁ%geﬁ N h;gl‘eoxy,

eni ne conpo
I WRGL Utti o] : r _ [
R T O o Sy Wit P B 1 eF Rp(s) and
s@bsaitboed atr onf{s)beptitedadrhynsubst i t ut ed wi t h hydr oxy,

30 Cl1-6 al koxy, or an anina,group optiognally . N
= ubs o R Ao s BRo e ik Tt ey BecmBHeiterl wish the
I : ' ' t

s oh stlipicHt orte of IRCPERUIE SORAUDERIIAL! §hn' P 1o 6

cacbeptatbhisf allkyidzebenfy] whthwreres drBonsateubs bindut ed
or unsubstituted 4- to 8-nenbered saturated _
Istblopll aviflh tlhto 6t carponea @) opr sWosullestitednits om aid

i SOl Dot A B B e
seyatRdkiéters&RE ivithedt®4 heteroatom(s) selected from 1 to 3
nitrogen(s), O to 1 oxygen and O to 1 sulfur wherein said saturated
heterocycle is optionally substituted with one or more group(s) seiected
from halogen, hydroxy, alkyl with 1 to 6 carbon atom(s), alkoxy with 1

to 6 carbon atom(s), alkylcarbonyl with 2 to 6 carbon atoms, and amino

| optionally substituted with the same or different one or two alkyl(s) with

1 to 6 carbon 'atom(s_).

8. The adenine compound any one of claim 7 or a pharmaceutically
acceptable salt thereof wherein R2 and R3 are independently hydrogen
or alkyl with 1 to 6 carbon atom(s) optionally substituted with hydroxy,

Ci-6 alkoxy, or an amino group optionally substituted with the same or
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unsubstituted 6- to 10-nenbered aryl, or substituted
or unsubstituted 10 5- to 10-nenbered heteroaryl; R3
is hydrogen or alkyl with 1 to 6 carbon aton(s); in
case that saturated heterocycle,. cycloal kyl, aryl and
heteroaryl are substituted, ggeh group may be
substituted with one or nore group(s) selected from
hal ogen, hydroxy, alkyl with 1 to 6 carbon 15 aton(s),
al koxy with 1 to 6 carbon aton(s) and substituted or

differdastt bhelbedwrdTHQ dIRyRgse that amno is substituted,
it may be substituted wth the sane or different one

or two group(s) selected fromalkyl with 1 to 6

carb at s), alkylcarbonyl with 2 to 6 carbon atons
Spasnitd ¢

%nd oufq RCEOFYING EaABE PR Bhelaimse} to 5 or a

I; ' ] re conbi ned toget her
}{%&{%#?na%ﬂlééigpé&ﬁ%ﬁégalsgﬁjﬁp 2’d het er ocycl egvvi th 1

to 4 wietinROMN shbseheedesh (nambktitatdd ¥-ttbogeRéSberfd
to 1 oxygen and 0 to 1 sulfur wherein said saturated

sesveriseyeterpeyclepritbnhitd ¢ babsroiatomds) sélettednizonr O to 3
re graoup(s),selected from hal ogen, 25 hydraoxy, al kyl
el e%@ogét(%éroﬁ%’ﬁeﬁt 9o g R r>v§‘l%h3t1%{’ft8d6?yrcar bon
A s vutakiky aﬁg%@yﬁbéﬁ‘ehh%ﬁbanﬁlcgﬁBgﬂtﬁ%e%“& and
I dwth'the r

am no optionally substitut sane o

uhddlesténitedrte @ 10vmeah gtedsaryl| bh sibistitbted afF R@tsubstituted
aton(s). 30 10. The adeni ne conpound according to any

i be-mmembared hefesoaryla 168 pharmaceutical Iy
| It th f, wk in R2 d R3
conoa TedRidea of sERgrmthal o senibaraats’
ol et .
NIt 1 QH s iR é’ﬂtﬂgate%?hef&b%gcfé?%?ﬁgil‘e%ir g ea\r%‘?rg?.’ngial'ﬁ%g%oaryl

het eroaton(s) selected from1to
ate sulgdituded, atlo gtoapl thay; bd subatieiited &lith one or more

it - t.ai ni t t het | '
BBrPLH AT S aiEe T HRkEsH: 1y GoeYo LRGN eIt bip Esgarbon
-hal ; ; ; LwWth 1t
AL LD TR °6PR carBUHl Riin (g Hhia Kl o) °
wanshiladtityitedrdanityd with 2 to 6 carbon atons wherein

sai d al kyl, al koxy and al kyl carbonyl is optionally
substint¢asedhaittaming s gubstisutesd,iit weay () swlesténtted with the

sfarrr?g]o?adiﬁgxeer}it Séee ’tw%yglro%ﬁ/(’s) glefé:%)t(gd \ﬁ"otrpl a:!(kgzlow?th 1to6
carbon atomy(s), alkylcarbonyl with 2 to 6 carbon atoms and
alkylsulfonyl with 1 to 6 carbon atom(s), or two substituents on said
amino are combined together to form 4- to 8-membered saturated
heterocycle with 1 to 4 heteroatom(s) selected from 1 to 3 nitrogen(s), O
to 1 oxygen and O to 1 sulfur wherein said saturated heterocycle is
optionally substituted with one or more group(s) selected from halogen,
hydrqu, alkyl with 1 to 6 carbon atom(s), alkoxy with 1 to 6 carbon
atomy(s), alkylcarbonyl with 2 to 6 carbon atoms, and amino optionally
substituted with the same or different one or two alkyl(s) with 1 to 6

carbon atom(s).

. 10. - The adenine compound according to any one of claims 1 to 5 or a
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carbon aton(s), substituted or unsubstituted 6- to
10- menbered aryl, substituted or unsubstituted 6- to
10- nenbered aryl oxy, substituted or wunsubstituted
am no, and carbanoyl optionally substituted with the
same or different one or two agkyl (s) with 1 to 6
carbon aton(s); 15 substituted or unsubstituted 3- to
8- menbered cycl oal kyl ;. substituted or unsubstituted
6- to 10-nmenbered aryl; substituted or unsubstituted
phrarheaddrtieitbe hedeptap] ©xult Swdhsbi twhefeifR2 and R3 are
unsubstituted 5- to 10- nenbered heteroaryl
@ablaquumtbﬁr tm e 4t édm@mbcreﬁmnemgm-edntammg

e T e g
rﬁtrfJg%h?g)t 0%91 xy?}gﬁ A&y {S) é’i’{lﬁ“@r 1to 6 car bon

atonm(s); in case that aryl, oXy, heteroaryl and

het endaer;ehmm@mtrogehsmmmamg eatlrged thteﬁycgl&e is
substituted with one or nore group(s) selected from
apilaadly, sahatbxied mubypanmmprf: @reu@éﬁ) sohectedrftein, halogen

h?c*‘rgﬁuéé?%ﬁayéaw&mac%r G 8LRlo GRS Bt 115

'o§¥5§h|ét6hﬁ§ 1Q8HOMRS tvlntthfgo g‘ é b%?leat&fls r.\'}?lrlgreln

gr oup( s) se ecte romthé sane or erent one or

SIawba@ryiu p@]soxy saldealkyitdnbomydlik yiptitrtdilylstiositiedbeith 1 to 3
rT(t , alky|lcarbaonyl with 2 to 6 carbon atons and
Sé’l%ié;'/ et Enhyelamted fliorfloh%logsflb@ﬁaapohyéyoxsoralkmmth 1to6

nbi
SO BRSPS RSP ARAR- B aNBiBEea ar,
shesseitaesd be whdlibdtitited @eﬁ&ﬂ@aﬁ%§ére(§§fi§ﬁ8&fdsﬁ59m&ted or
to 3 nitrogen(s), 0 to 1 oxygen and O to

uitrarleititutediagm s, uauad @arhemmdqmicméﬂy spbstnatddywith the

st bty B2y B 1HE8 foleh 8 S%teit%ara{s%

s@ﬂ%@fﬁﬁté’ﬂ UP ﬁé@b&lﬁﬁ%@oj‘- & S%ﬁnbé‘#é@’ﬁ%}ﬁ;} kvl I\?’b%ﬁ‘&lted

'to 6 carbon atons, and am no optiona

_ ammrmsmhsaumacnsd @+ to (’dOhfrmmhér&marﬁl; stivetishited 68 undistituted

to 6. carbon ataon{ 11. The adeni ne conmpound -
6act@o¥%“rﬁ§rrth?refiaara%@% rSufestityyted Orl@nié‘hbﬁﬁﬁtf@@t Scto [1p-

AR SRS R DS ST, 0 mberea
h%ZefMeﬁjﬁl(ﬁ@ istibstithséd td#tlﬁ‘iis@f)sﬁﬂ.%‘dé@séﬂnﬁﬂ& egnazelridinisy]

substitutéd or unsubstituted

-optionally substituted with the same or different one or two alkyl(s) with

1 to 6 carbon atom(s);

in case that aryl, aryloxy, heteroaryl and heteroaryloxy are
substituted, each group may be substituted with one or more group(s)
selected from halogen, hydroxy,.alkyl with 1 to 6 carbon atom(s), alkoxy
with 1 to 6 carbon atom(s) and substituted or unsubstituted amino;

in case that amino is substituted, it may be substituted with one
or more group(s) selected from the same or different one or two group(s)
selected from alkyl with 1 to 6 carbon atomy(s), alkylcarbonyl with 2 to 6
carbon atoms and alkylsulfonyl with 1 to 6 carbon atom(s), or two

substituents on said substituted amino are combined together to form
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20

nor phol i ne,. substituted or unsubstituted piperidine,
substituted or wunsubstituted piperazine, substituted
or unsubstituted pyrrolidine or 15 substituted or
unsubstituted 1, 4-per hydrodi azepi ne. 12. The adeni ne
conpound according to any onejgh clainms 1 to 5 or a
phar maceutically acceptable salt thereof, wherein R3.
is hydrogen or alkyl with 1 to 6 carbon aton(s); any
carbon atomon R2 and L2 are 20 conbi ned toget her to
4-aiond aperrkl sattbatdd HeRdodycleOwf BB 8€teroatom

ni trogen-cont ai ni ng saturated het er ocycl e containin
setecded Heamar bae c%r(lgifog@h(éd:,t@dof]r oRygen @rdl Qitor bgenmi(usr) wherem

and to 1 | f 25 .13. The adeni ne
S@b@ﬁé%%axtég Gy als Jeioptianally spbaticiuiest %%QPPIGHI mre

I h the
FEoRE TS SR o Fater, MOEL BT apSINE L P by
aI‘IsbRBs) GlikFRy with which @rlb@na@tdrﬁtﬁgﬂky@éax%dr@l%mtﬁ 2 %o 6
an integer of 0 to 2, c is an integer of 1 to 4,

CERROBraiOMsy andhamine epHpoallly ahstivted vith the WHCRB‘

dfferRSRARR e Aol it ot icRsBED B one of

claims 1 to 11, or a pharmaceutically acceptable salt
t her eof , vvherein -L2- in the formula (1) is a single

13ond Tdre ddanim&ommmd)hctdmhhgrmmlm % erprd, @GRan-
wherein p.is O is an integer of 0 to 6 when p
Hfsarm%qewalm é@%erpt@able saltothergpbivherein thelgittegerrhe

AR SERBARS, BEGOEE 8 S B P B
subetRUbed britthduisstiRftel &etHine! suB Eﬁﬁu o I‘"rr"llj]tn@u]o dtfufed

carbon aton(s) or dival ent group of _
@) oling, Gubstitnttedeimupsubstibuted piperiding, anbstitaged or

f t " 0 15 t f 2t
s B nde Sl o

hAi I I
SIS oAb RSB BRI L =21

12.  The adenine compound according to any one of claims 1 to 5, or a
pharmaceutically acceptable salt thereof, wherein R3 is hydrogen or
alkyl with 1 to 6 carbon atom(s); any carbon atom on R2 and L2 are
combined together to form optionally substituted 4- to 8-membered
nitrogen-containing saturated heterocycle containing 1 to 4
heteroatom(s) selected from 1 to 3 nitrogen(s), O to 1 oxygen and O to 1

sulfur.

13. The adenine compound according to claim 12, or a
pharmaceutically acceptable salt thereof, wherein -L2-NR2R3 in the

formula (1) is represented by the formula:

—O—(CH,),— N—R?
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to 3 carbons; 20 L2 is nethylene or divalent group of

the formula: -O (CH2)n- wherein nis an integer of 2

to 4. 17. The adeni ne conpound according to any one of
claims 1 to 16, or a pharmaceutically acceptable salt

t hereof, wherein X in the forgrgba (1) 25 is a single
bond, NH, oxygen or sul phur; is alkyl wwith 1 to 6
carbon atom(s), or alkyl with 1 to 6 carbon aton(s)
substituted with a substituent selected from
ihavbidhklis Wl thtkgk oft OCRS DOB i8LLMSlegeldf DY 2WCtE ah integer
to 4 carbons, 3- to 6-nenbered cycl oa% kyl, 6-"fo

of d- tre b &t thamriovigedtisat the somrefibeamd chist 2todr,\ind R3’  is

wherei n sai cl,oal kyl, aryl and 30 heteroaryl is
}g’éﬁpgﬁﬁlqrf&ygg@ﬁ aeH}/@/i Ctal"fi’i?ﬁleattoénfséur gr oup( s)

sel ected 171 from hal ogen, hydroxy, alkyl with 1 to 6
carbon aton(s), and alkoxy wth 1 to 6 carbon

lak. on(fe adéninkheompdNine acosRUnRNALEPIoHEr ¢1Rirtka ® 11, or
17 or "a 5 pharmaceutically acceptable salt thereof,
anppEngcRuticailiieadcspable galy thereafHwdrereiy gbt. inlthe Frenula

(B R g g B 365k S FeteRulst P b e

£ . P C Rt e kvl
Rant 0erct Ay SN §100kn 4§ YOG o
hyadbogken mikyl with 1 to 6 carbon aton(s), or alkyl

with 1 to 6 carbon atom(s) substituted with am no,
al kyl am no or dialkylamno; R3 is alkyl with 1to 6

57 ORI BB SRR TR HESLRLRS O 19, o
al; ?h&?rﬁb@@ﬁﬁébﬂ? ackepta g 1t &Heﬁédq‘@&éfﬂ L8 dnWbAnula (1)

‘alkyl with 1 to 6 carbon aton(s),

ipethwldnodvidhebitmé carmproptoroisl drydisabstt grigs oMk d formula: -
| wmith to 6 ,.carbon atan(s), or saturated .

(GHEs Bt e 5 W80 o R el iuiPet ek ' Giivhen p'is 0 o

aRY1rtebédbN® tol S%vhdh peid di ne ring, norpholine ring,

t hi onorpholine ring and azetidine ring, wherein said

saturated nitrogen-containing 20 heterocycle is

substjtuted wi th am no, al kyl am no, di al kyl am no, or
18- ky Thf a¢eninecanpaipshasending toudsimt 1d.eet ai t h

p%pr?ace%tlfé/eh%ggepotzbléj 58 tkt)ﬁle?"%{,] Qvherein L1 is alkylene with 1
to 3 carbons;
L2 is methylene or divalent group of the formula: -O-(CH2)n- wherein n is

an integer of 2 to 4.

17. The adenine compound acc,:ordin'g to any one of claims 1 to 16, or
a pharmaceutically acceptable salt thereof, wherein X in the formula (1)
is a single bond, NH, oxygen or Sulphur; R! is alkyl with 1 to 6 carbon
atom(s), or alkyl with 1 to 6 carbon atom(s) substituted with a
substituent selected from haloaikyl with 1 to 4 carbon atomy(s), alkoxy
with 1 to 4 carbons, 3- to 6-membered cycloalkyl, 6- to 10-membered
aryl and 5- to 10-membered heteroaryl wherein said cycloalkyl, aryl and

heteroaryl is optionally substitued with one to four group(s) seleéted
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20. The adeni ne conpound according to claim1, which
is selected 25 fromthe follow ng conpounds: 6-am no
- 2- but oxy- 9- (4- nor phol i n- 4-yl nmet hyl benzyl ) -7, 9-di hydro
purin- 8-one; :

6- am no- 2- but oxy- 9- (4- pi peri dijpy1-yl met hyl benzyl ) -7, 9-
di hydropuri n-8- one; 30 _

6- am no- 2- but oxy- 9- [ 4- (4- net hyl pi perazi n- 1-yl net hyl ) be
nzyl]-7,9 172 dihydropurin-8-one; o
fforamdlogenbulyaxyxP- dkyl vith Metd v @FBIH ARIMAK)! §hA-dikoxy
yl met hyl) benzyl ] -7, 9-di hydr opuri n- 8- one; o
vt tobxanooxgt@n(s)- ( 3- di met hyl anmi ni opyrrolidin-1 5
yl met hyl ) benzyl ] -7, 9-di hydr opuri n- 8=one; o

6- am no- 2- but oxy-9- (4-{[ met hyl ( 1- met hyl pyrrol i di n- 3-

' = (k. oputl n:8-ane; N-{
sy elem b Uegei g s apn o
pHareidodytherlny htpépeibleisaitdthdreac evneréla: X 38 the formula (1) is

1-[ 4- (6- am no- 2- but oxy- 8- oxo- 7, 8-di hydropurin-9-
NH @gt98)geBenzy| | pi peri di n- 4- carboxylic acid anide;

" 6-am no-2 -butoxy-9- [3-(4-m

et hyl pi perazi n-1-yl met hyl ) benzyl]-7, 9-
i h e : _ _ _
'S o o B (o et POy S 2S5 OKIIPE 19 BB RS Lpimachip 5 17
tersylgr-4 pharitachutycilbpaccep@inoaalt thereof, wherein A is
6- am no- 2- ( 2- met hoxyet hoxy) - 9- [|3|4- (4- et hyl pi perazin-1-
PyridanayInSehy i plylongivhijirbped wxgmqmse;L’zlls single bomi; R2 is
-2l no- - I xyet ho -9-[4- (4-ph i perazin-1-
e Gt T g T E
at&r%wew@wﬁiﬂéaw)m%ﬁﬂnéf‘aﬂ%ﬂaﬁﬁﬁg' ReliMcPraliino; R? is alkyl
yl met'hyl ) benzyl ] -7, 9-di hydr opuri n- 8- one; _
v@thart o6 Sarvodi aetrhid) ambistitomed withenzifg,. alRyi=anires Bex

déae@a{gﬁ??)%)%g { 315 B?‘iﬂq{‘g %P%%%%%;%P&Wﬂ%éﬁzfym pineragine
riPEY BRI substituted with alkyl with 1 to 6 carbon atom(s), 1,4-
perhydrodiazepine ring optionally 'substituted with alkyl with 1 to 6
carbon atomy(s), or saturated nitrogen-containing heterocycle selected
from pyrrolidine ring, piperidine ring, morpholine ring, thiomorpholine
ring and azetidine ring, wherein said saturated nitrogen-containing
heterocycle is substituted with armino, alkylamino, dialkylamino, or
alkyl with 1 to 6 carbon atom(s) substituted with amino, alkylamino or

dialkylamino.

20. The adenine compound according to claim 1, which is selected

from the following compounds:

‘6-amino-2-butoxy-9-(4-morpholin-4-ylmethylbenzyl)-7,9-dihydropurin-

8-one;
6-amino-2-butoxy-9-(4-piperidin- 1-ylmethylbenzyl)-7,9-dihydropurin-8-
one; '

6-amino-2-butoxy-9-[4-(4-methylpiperazin- 1 -ylmethyl)benzyl]-7,9-
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25 7, 9-di hydropuri n- 8- one;

6- am no- 2- ( 2- met hoxyet hoxy) - 9- (4- {[ ( 2-
nmet hoxyet hyl ) net hyl am no] et hyl } benzyl ) -7, 9- di hydr opur
I n-8-one;
6- am no- 9-{4-[ (cycl ohexyl nmet hyjl-a&m no) met hyl ] benzyl } - 2-
(2- nmet hoxyet hoxy) -7, 9-di hydropuri n-8-one; 30
6- am no- 9- (4- cycl ohexyl am nomnet hyl benzyl ) - 2- ( 2- net hoxy
et hoxy)-7,9 173 di hydropurin-8-one;
dihamadiropuir(-8-oRE hoxyet hoxy) - 9- { 4-

(nethylphenylan1no)nethyILbensz}-

HhPdPB Y -R- B-theimethylamminiopiperidin-1-

4- t hvl thyl]b [}1-2
e B e ne ey benay -

9 pihQ )LOPOXy-7, 9
éﬁ%&pﬁ?ﬁ)@g [Icz)tng; H1ﬁe¥h2§%§¥%§i§ pljlrr é%é rEr)relt hoxy- 9

ylfdetinydjblealz1)- 719ydiﬂ‘f3tdi*¢bheﬁzsﬂ -bng; 9-
dlhydrogurln 8- one

Hy<9 Pm%Ppﬁu{[mﬁthywlnmqﬁyyhéﬁzgludu&:ﬂe4 4,4-trif

3@%?1?@%8%1}6’2 h@?ﬁgrﬁﬁvéfwrin{% HBFhw)benzyl] 2. (

M- {4 - (6- @kﬁﬂdm E c%{097d8j?_ﬁﬁ§7 one,
6-am no 9- (4-{[ (2- mef hoxyet hyl ) met hy am no nmet hyl } benz

};.ltr)ethy@)bemzyl]pzﬁoerldm 4-yl}acetamide;

AT gp o DALY Royp! s RiFyATop iR o-

ylﬁ%ﬁ&ﬂ%@%%ﬂﬁ%@uﬁn(z Czargoxyﬁlcfa{clilgr oetcpoxy) -7,9

ropur

@a@ﬂiﬂ@?%{;ﬂo 9086 (
2 trlfluorgg?hoxy ﬂﬁwgqﬁ?%%ﬁfﬁﬁmg*%%QﬁﬂéhZ§H’?@2
(Bhadrﬂpuzubﬁtqm@”‘no 9 (4- di et hyl anmi ni orret hyl benzyl )

A 2 PR S0P P Ly methylbsesy17.9-

dih9dréphyii-8psthd.n- 8- one;

6- am no- 2- but yl ami no- 9- (4- nor phol i n- 4- yl net hyl benzvl ) -

&-29nirRkG 2d(Chpththpuy ethrBaypite {4 - (4-methylpiperazin-1-
ylmethyl)benzyl]-7,9-dihydropurin-8-one:
6-amino-2-(2-methoxyethoxy)-9-[4-(4-phenylpiperazin-1-
ylmethyl)benzyl]—7,9-dihydr0purin-8-one;
6-amino-2-(2-methoxyethoxy)-9-[4-(4-phenoxypiperidin-1-
ylmethyl)benzyl]-7,9-dihydropurin-8-one;
6-amino-9-(4-dimethylamminiomethylbenzyl)_—2-(2—methoxyethoxy)-7,9-
dihydropﬁrin—S—one;
6-amino-9-{4-[(diisopropylamino)methyl]benzyl}-2-(2—rnethoxyethoxy)—
7,9-dihydropurin-8-one;

6—amino-27(2—methoxyethoxy)-Q—(4—{[(2-
methoxyethyl)methylamino|methylibenzyl)-7 ,_9-dihydro§urin—8-one;

- 6-amino-9-{4-[(cyclohexylmethylamino)methyl]benzyl}-2-(2-

methoxyethoxy)-7,9-dihydropurin-8-one; _
6-amino-9-(4—cyclohexylaminométhylbenzyl)—2—(2—methoxyethoxy)-7,9-
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6- am no- 2- but yl am no- 9- [ 4- (4-di et hyl anm ni opi peri di n-
1- ylnethyl)benzvl] -7,9-di hydropurin-8-one;

6- am no- 2- but yl am no- 9-[ 4- (4- net hyl pi perazi n-1-yl net hy
| ) benzvl]-7,9- dihydropurin-8-one; 30 .6-am no

- 2- but yl am no- 9- ( 3- pi peri di n- }-p4 net hyl benzyl)-7,9 174
di hydropuri n- 8- one;

6- am no- 2- but oxy- 9- ( 3- nor phol i n- 4- ylnethylbenzyl) 7,9-
di hydropurin- 8-one; 6-amno -9-[4-(4-am nopiperidin-
dihydroptibid-Bbemey! ] - 2- but oxy-7,9- 5

di hydr opuri n- 8- one;

%%%22%31%@@6{121@(32 %{ﬁﬂ(mﬁtfayiph@ﬂyﬂmmyr)lbﬁﬂemjﬂbknzvl}

- qu&/ urign- 8- one
[ aﬂ} frb' 798E[ 4- (3- di met hyl anmi ni opr opoxy) benzyl
8 -afnR1o-dL iy gb@ﬁk@h‘i‘e@lv‘mﬁllsﬁ&qF%}}Zl})tze&zafe}r-?a(lzﬁ{nqthoxyethoxy)—

6- am no- 2- oxyet'hoxy

iﬁl—drmphmppbfmzybhe 9- di hydropuri n- 8- one;

6- am no- 2- butyl am no- 9-[ 4- ( 3- nor phol i n-4-yl propoxy) ben

Ezﬂn]lmp-g- Yamtyehebia-fyig lbsnzsdirﬂnpromxsbﬂt,%acthdmpurm-
(é) (4- et hyl pi perazin- 1

> YPShyr i di n-3-yl met hyl -7, 9- 15 di hydropuri n- 8- one:

-adfirtn22cRilb ol 1Yy ]
Wikt azepﬁ Wpy@??&)ﬁf@é (B Ilno["?ﬂoﬁl 4%71methylbenzyl) -7,9

_Cghcrdhynumfmu&cmcs - one;
: am no- nmet h et hoxy) - 9- 4- met hyl pi perazin- 1
& B oL

(2-
PO(I nrr@r ﬁle}nCt Ylb irar(ﬁ’pﬂr‘}-ﬁrl@lmebuzmxy)-
hyl -
7693?]1_{}9{ gpn g{él % ’ny);l iol gezzzhndr trifl uorobutoxy) -

 6-afnind- Qy[etr:@pbtfétﬁgﬁp g@@&zm l-vlmeth l)ben ﬂ 2-(4.4,4-

6- am no- 2- et hoxy (4- met Kyl pi p ra2|n yI') pyri di n-

tgiflareblwypky)77 Q-dmy@mmmym&—o&eone

9613?%&125292(4[@2(4 %Cﬁlﬁf ﬁl}l;laml¥ll ﬁl% Etilyf}genzyl rre%4hy
tgfﬂgrgﬂggﬁlgs%ﬂ%%@a%ﬁﬁygqﬂ%ﬂmq%o@met h;/ISploB:r azin-1-yl)pyri
ttiam oy D6t [y hjethoxypiperidin-1-ylmethyl)benzyl]-2-(2,2,2-
trifluoroethoxy)-7,9-dihydropurin-8-one;
6-amino-9-[4-(4-oxopiperidin-1-ylmethyl)benzyl}-2-(2,2,2-
trifluoroethoxy)-7,9-dihydropurin-8-one;
6—amino-2—butylamino-9—(4-dimethylamminiomethylb_enzyl)-7,9-
dihydropurin-8-one;

6-amino-2-butylamino-9-(4-piperidin-1 -ylmethylbenzyl)-7,9-
dihydropurin-8-one;
6—amino-2-butylamino-9-(4-rnorpholin-4-y1methylbenzyl)-7,9—
dihydropurin-8-one;

6—amino—2-buty1amino—9- [4-(4-dimethylamn‘iiniopiperidin- 1-
ylmethyl)benzyl]-7,9-dihydropurin—8-one;
6-amino-2-butylamino-9-[4-(4-methylpiperazin- 1 -ylmethyl)benzyl]-7 ,9-
dihydropurin-8-one; '

6-amino-2-butylamino-9-(3-piperidin-1 -ylmethylbenzyl)-7,9-



10

20

30

7, 9-di hydr opuri n- 8- one;
6- am no- 2- but yl am no- 9-[ 6- (4- net hyl - [
1, 4] di azepan- 1-yl)pyridin-3- ylnethyl]-7,
9- di hydropurin-8-one; 30
6- am no- 2- but yl am no- 9- (6 pi pgragzi n- |
-yl pyridin-3-ylmethyl)-7,9 175 dlhydropurln 8- one;
. 6-am no
_2- but yl am no- 9-[ 6- (4- di net hyl anm ni opi peri di n-1-yl) py
dihgdrepQriyl-8e¢ihy] ] -7, 9 -di hydropurin-8-one;

6- am no- 2- butyl am no-9-{6-[(3- 5
Qiiogeintey Palpi tspi-8 p@'?@&#}ﬂlwmmﬁbﬂnﬁwmﬁtchjnbf}irﬂpurm—
%()dlhydropurln 8- one;

S no- 2 but yl am no- 9- [6 (3 di met hyl anm ni opyrrolidin

6—1m¥1|n)009[['4d[4lan§1d6ﬂfﬁéﬁbi 1Ly Rn S | B Ba i 7 o-

6- am no- 2-
c[1ﬁy(iiepur1pﬂq8mnne4 yl et hoxy) pyri di n- 3-yl met hyl }-7, 9- 10

d hyd 8-
SRR S WU Sl it slapingeshony eyt y) pyr i

h 7, 9-di hydropurin-8-one; 6-am no-2
&iég???%#ﬁgg&%’e (2 -di et hyl ami noet hoxy) pyri di n- 3-

ety D} buto:8-di Ay (H-apwEt N
6- am no- 2- bu?%l am[brng; 9- 6- 1?yl%n‘mﬁnldlfﬁ'0POX}’)bel’lzyl] 7,9
dihbiglr epwi imi- 8bmma:>;xy) pyrl d| n- 3 ylnethyl} -7, 9

i hydr rin one;
& SR A S hBY ST 43r@mqu@npbﬂémqpozcyybqwl] 7,0-

t J-7,9-di hydropurin-8-one; 6 -amno- 9
dlﬁ?é %%?yllnggéﬂ%{éw met hyl pi per azi n- 1 _

6-ynipr £ dhitydasifiBl 9y 4 1(32mofBholin-4-ylpropoxy)benzyl]-7,9-
et hoxy-7, 9- hydrogﬂﬁln 8- ong 6-am yl) poxy)benzyl]-
dlhyﬁmgmamrﬁcprge [ 5- chl or o- 6- ( 2- di et hyI ani noet hoxy) pyr

623%1{)1{1)39' %ﬁlﬂ%}@y 1[9 5[6Zﬁ96r?% 51%%%5'21?1 -ﬁppyrlc?m 3—32methyl]-7,9-

difly Jgﬂﬁhpg(ﬁﬁylethoxy)pyrld|n 3- ylnethyl]
-7, 9-di hydropuri'n-8-one; 25

Eﬁaamme.flﬂalwayyl arbrE-hdthy(41 patidepapel aa)gyridin-3-
3-nitrobenzyl]-7,9- dihydropurin-8-one; 6-amno-9
ﬂa}ﬂ] e 943{1Wdff9pwrrpw8p@nazu n- |
6 Xﬂﬁlﬂ%néy b]-n%tﬂgkyé‘&ﬂ)‘)&? 9-[6-(4-methylpiperazin-1-yl)pyridin-3-
ylmethyl}-7,9-dihydropurin-8-one;
6-amino-9-[6-(4-methylpiperazin-1-yl)pyridin-3-ylmethyl]-2-(4,4,4-
trifluorobutoxy)-7,9-dihydropurin-8-one;
6-amino-2-ethoxy-9-[6-(4-methylpiperazin-1 -yl)pyridin-3-ylmethyl}-7,9- -
dihydropurin-8-one;
6-amino-9-[6-(4-methylpiperazin-1-yl)pyridin-3-ylmethyl]-2-(2,2,2-
trifluoroethoxy)-7,9-dihydropurin-8-one;

6-amino-2-butylamino- 9-[6-(4- methylplperazm 1-yl)pyridin-3-ylmethyl]
7,9-dihydropurin-8-one;
6-amino-2-butylamino-9-[6-(4-methyl-[1,4]diazepan-1-yl)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one;
6-amino-2-butylamino-9-(6-piperazin-1 -ylpyridin—3-y1m_ethy1)'—7 ,9-
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Bpaminoge-

7, 9-di hydropurin-8-one;

6- am no- 2- et hoxy-9-(3-net ho) y-4- nnrphol|n 4-yl met hyl be

nzyl)-7,9- 30 dihydropurin-8-one; 176

6- am no- 9- (4- di met hyl amm ni onet hyl benzyl ) - 2- ethoxy 7,9

- di hydropuri n- 8- one; . 175

6- am no- 9- (4-di et hyl am nonet hyl benzyl ) - 2- et hoxy-7, 9-d

“hydropurin-8- one; 5

6- am no- 9- (4-di i sopropyl am nonet hyl benzyl ) - 2- et hoxy- 7,

d@hydtdmniﬁnp&{drre 8- one; 6-am no

- 2- et hox 4 plper|d|n 1-yl et hyl benzyl ) -7, 9-di hydro
%ﬁ}{éf ax@maqaan{ﬁiéléilﬁ@@@ghygammlmomperldm 1-yl)pyridin-

3L§’E¥(1 1‘?}?1[1 ABHRAE Slfin b-Nd Tt ! ) benzyl -7, 9- 10
r'n

6Gaﬁﬂh602%1ﬁ51h’é?f¥x¥n89(‘€6w phol i n- 4-yl met hyl benzyl ) -7, 9-
di hydr opuri n- 8-one;

d@ﬂ@ﬁhﬁk@dﬁ}rmpmm’l)mcgt&}yﬂdummnomhmdmé ~Anyétisylihy /benzy| )
-7, 9- dlh% opuri n-8-one; 15
dghsdrapnt eé‘r%'%?y 9- [ 4- (4- et hvl pi per azi n- 1- yl et hyl ben

e S e R e mennleRy Ppbisyr ) >ryridin-
3di/hy etz e-diByas 8-
6y2$‘h no- }él Ibut 1I ?’9 ?%u%lrph%??n 4-yl met hyl benzyl )-7, 9-d

mn@p%rbutoay 96 dRemasplaalino4-ylethoxy)pyridin-3- ylmethyl} 7,9-
3 4- (4- met hoxypi peri di n- 1-yl met hyl ) benzyl | -
(hEN %dFFh 8- one;

602 AThB% %M%}%ng -d_ ﬁjﬁ(lﬁ nrﬂgilgh'él}‘lha!g@h%{’d%fi%ﬁﬁ? nExy)

propyl]-7,9 ydro
yﬁnaﬂmﬁ@429hhtgxkoﬁu¢ﬁrepaﬁéhylann1n|onethylfuran 2-yl m
ethyl) ,.9- di hydropurin-8-one; 6-am no

6-9EnO G TR TATRING 1 -2 iR pniBop (i ey vidin-O-
TR o BN 5.l 25 &1 by dr opur i n- 8- one;

6-amino-2-butylamino-9-[6-(4-dimethylamminiobutoxy)pyridin-3-

ylmethyl}-7,9-dihydropurin-8-one;

6-amino-2-butylamino-9-[5-chloro-6-(4-methylpiperazin-1-yl)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one;
6-amino-9-[5-chloro-6-(4-methylpiperazin-1-yljpyridin-3-ylmethyl]-2-
ethoxy-7,9-dihydropurin-8-one;
6-amino-2-butylamino-9-[5-chloro-6-(2-dimethylaminoethoxy)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one;
6-amino-2-butylamino-9-[5-chloro-6-(2-morpholin-4-ylethoxy)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one;
6-amino-2-butylamino-9-[4-(4-methylpiperazin-1-yl)-3-nitrobenzyl}-7,9-
dihydropurin-8-one;

6-amino-9-[3-amino-4-(4-methylpiperazin-1 —yl)benzyl]-Q—butylamino_-
7,9- d1hydropur1n 8-one;

6-amino-2-ethoxy-9-(3- methoxy—4 morphohn -4- ylmethylbenzyl) -7,9-
dihydropurin-8-one;
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6- am no- 2- (2- met hoxyet hoxy) - 9-[ 4- (4- pyri di n- 4-yl pi pera

zin-1 30 yl net hyl)benzyl]-7,9-di hydropurin-8-one; 177

6- am no- 9- (4-{[ bi s(2-nmet hoxyet hyl ) am no]

met hyl } benzyl ) - 2- ( 2- nethoxyethoxy)

7, 9-di hydropuri n- 8- one; ?

6-am no- 9- (4-{[ bi s(2- hydroxyethy ) am no]

nmet hyl } benzyl ) -2 -butoxy-7,9- di hydropurin-8-one; 5

6- am no- 2- but oxy-9-(4-{[ (2, 3-

6I+dmmmaﬁp¢@iﬂe)thﬁlaﬁﬂhﬂm&ﬁ]eﬂﬁyl|ﬁéh]z? r@)ékhoiy 7,9-

9-di hydropurin-8-one; 6-am no-2-but oxy-9- (4-{[(2
Iﬁ@ﬂﬁ”ﬁﬁrﬁnpaéthyl)nethylamno]methyl}benzyl) 7,9-di

@ AR e S mdbagcthy s o S dihysiopyirin-6-

<]>n8 (2- methoxyethoxy) -7, 9-di hydropuri n- 8- one;

~6- am no- 2- but oxy- 9- (4- di net hyl anmi ni onet hyl benzyl )

6hrﬁmcoj-l%p@damsupr@pﬁamm@methylbenzyl) 2- ethoxy—7 9-
- anj no- 2- butoxy -[4- (3-hydroxyazetidine-1 -yl et hyl)
‘glé’ry PpLuyin:8-0on&s di hydr opuri n- 8- one;

SO CE’-?% cl b BT R R el g, Rtz irin.- 8-

omett oxy-9 -{4- [4- (2 -dinethylam noacetyl)piperazin I
- ylnethyl]benzyl} 7, 9-di hydropurin-8-one; . 20

@a{m;rﬁdﬂ( 6tharryne- [?—gtimo&?@xperldﬁr—dkﬁlyﬂéﬂﬁﬂfbdﬂr&ﬂ -7,9-
'b ﬂ}l)H? :%égﬂ%ﬂlpaget am de; N 6- ahm' no

er i di
L i A R ——

&-oz18; No- 9- { 4- [(butylnethylan1no)nethy|]benzy|} 2-(2-ne
thoxyethoxy) 25 7, 9-di hydropuri n-8-one; 4-({4- B
G- ne- chq@@ffétﬁunmrm)qlgne 8-yixwethylbenzyl)-7,9-

cghs,l ﬁ{l?f“u‘?‘g 9- ylnmethyl] benzyl} nethyl ani no)

yr e

Wﬁ@[ Stramy00-3- (@b oyt haxy) ﬁnpeiﬁyibéqghﬁyﬁéo
gibyeirbplireBzghg;pyrrol i di n-3-yl) - N-net hyl acet ani de;

6—amino-2-b_utyl-9—(4—dir_nethylamminiomethylbenzyl)-7,9-dihydropurin

8-one;

6-amino-2-butyl-9-(4-morpholin-4-ylmethylbenzyl)-7 ,9-dihydropurin-8-

one;

6-amino-2-butyl-9-[4-(4-methoxypiperidin-1 -ylméthyl)benzyl]—? ,9-
dihydropurin-8-one; |
6-amino—2-butoxy-9—[3—(4-dimethylamminiomethylphenoxy)propyl]-7 ,9-

~dihydropurin-8-one;

6—amino-2-butoxy-9—(5-dimethylamminiomethylfuran—2—ylmethyl)-7,9-
dihydropurin-8-one;
6—amino-9-(4-dimethylamminiomethylbenzyl)—2—[(pyridin—4-
ylmethyl)amino]-7,9—dihydfopurin-8—one; |
6-amino—2.-(2-methoxy_ethoxy)—9-[4—(4—pyridin-4-ylpiperazin— 1-
ylmethyl)benzyl]-7,9—dihydropurin-8—oné;



10

20

30

30

6- ami no- 9- (4-{[ et hyl (tetrahydropyran-4-yl)am no] net hyI

}benzyl)-2-(2 178

nmet hoxyet hoxy) - 7, 9- di hydr opuri n-8-one; 6-am no- 9-

[4-(4, 4-difl uoropi peridin- | 141 methyl)benzyl]-2-(2

nmet hoxyet hoxy) -7,9 -di hydropurin-8 -one;

6- am no- 9-[ 4- (4-cycl opentyl pi perazin- 1

-yl met hyl ) benzyl]-2-(2- 5 _

‘fre&rhtmy-@t tzﬂe{{b)s(z 19reth byl thpliaintind] eeh l}ben i -2-(2-

%I sopr opyl (2- met hoxyet hyl yam no| met hyl } b

glPi‘YQt 9’@?%&5}}13 engi hydr opur i n 8- one;

hyl &
e T T
raquH{ 8-6RHé0r 0- 6- (4- met hyl pi per azi n-
-yI)pyrldln 3-yl'met hyl | - 2- (2- nethoxyethoxy) 7,

O-adnryaleputdxy-9-@ng(2,3-

1%3%%1%%&)}%9&1&3kngt@ym%l] 7 %—dlhydropurm 8-one;
di hydr opurin-8 -one;
OB IR ey Gl 2

b-am n

etibyt b leﬁﬁ]o REPtYL DY |- -
Gyt Ao e, . indropurin

- @A&m no- 2- but oxy- 9- [6 (2-di net hyl amTl nio- | -

%I mg&%bwl oms lla?}lﬂ'l%)é ?18%{7)|p(§flrpd1§1 yr{%eq}/lyl -2-(2- 5
. 6:.(2- pi peridin-1-yletho
I%?ﬂga))/rl %yﬁ@ﬁ%@f@ﬁih gélncf: i’hydr opuri n- 8- one;

@—emnan%uicﬁe}(Q (@i-aeh by AaH Mot ethylbenzyl)-7,9-
-dlnethylpropoxy)pyrldln 3-
Wﬂ?ﬂ{mz (et hoxyet hoxy) - 7, 9- di hydr opuri n- 8- one;

é-‘a?ﬂir{b%?b&?o@%ﬁﬂ’-‘%é% 8xg}yaze[c du(ll— ytlmetgyll?lsern!lgxlfln% 9-
dihlyﬂfrbpﬁﬁhpsfdﬁ’é-n' 3-ylnmethyl]-7, 9- d| hydr opur| n- 8- one;
@aamnvo92(4e{2bm(a2 %xwlhmm)m@eﬂ@yléémmhﬂémyﬂﬁfd@m@ 4

on r.i.di Inethyl] 7, 9-di hydropuri n- 8- one;
y%% ‘{rﬁ’-pd% Rty R&hi noet hoxy) pyri di'n- 3-yl met hyl

it kotibedtot S
}dhimhy]]byﬂzﬂ}ﬂ- 8- dlﬁQdprﬁh‘BlyB}one

2- {4 9[4 d(l6ha>1/rcrjlr1r?g 0 IbTthx;?—n8e oxo-7,8-dihydropurin-9-
ylmethyl)benzyl]lpiperazin-1-yl}-N,N-dimethylacetamide;
6—am-ino—2-(2—methoxyethoxy)-9-[4-(4_—methoxypiperidin- 1-
ylmethyl)benzyl]-7,9-dihydropurin-8-one;
6-amino—9-{4-[(butylmethylamino)methyl]benzyl}—2—(2-methoxyethoxy)—
7,9-dihydropurin-8-one;
4-({4-[6-amino-2-(2-methoxyethoxy)-8-0x0-7,8-dihydropurin-9-
ylmethyl]benzylimethylamino)butyronitrile;

N-(1-{4-[6-amino-2-(2 -methoxyethoxy)-8-oxo-7,8-dihydropurin-9-
ylmethyl]benzyl}pyrrolidin-3-yl)-N-methylacetamide: _
6—amino-9-(4-{[ethyl(tetrahydropyran-4-yl)amino]methyl}benzyl)—2-(2—
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"179 6-am no- 2- et hoxy-9-{6- [3-(4-nethyl pi perazin-

-yl ) propoxy] pyri di n- 3-
V|nethyl} 7, 9-di hydr opuri n- 8- one; '
6- am no- 2- but yl am no-9-[ 6- ( 3- d|nethylann1n|opropoxy)py
ridin-3--ylmethyl}-7,9-di hydrqgg i n-8-one; 5-6-am no-2
- (2 -nmethoxyethoxy) -9 - [6- (1-nethylpiperidine-4-
yl met hoxy) pyri di n-3-yl nethyl]-7, 9

- di hydropurin-8-one; 6-amno-9- [5-chloro-6-(2
mdtmqrmhanymemmwaiwdpmﬂhns%ryé smethyl]-2 -

2- met hoxyet hox hydropurln 8-one; 6-am no-9-
é@ﬂ%llﬂ%%l%ﬁ("( 4- %luﬂmrhplmnim dpybpo&mlmmzm]m 32y| met h

S A LR
@'aBﬁWb%oméﬁWe;%@n d|ﬁr€yzgﬁo 1Jne%1§y13)tr)]ee?zy§ (0.

( 2- met hoxyet hox rin ho- 9-

thbthudrtyathofy)-Z,9-dihydropurin-8-one;
-pyrro.lLidin-1- erthoxy)Evrldln 3- ylmethyl ]-2-(2- 15

Ehéf‘Hé‘)?y%t (HotippryoDY i 1128 Wﬁthy@am@o]methyl}benzyl) 2-(2-

B b o oot

6-adnifRt Doxyes: -
6%&1 no- 351%(5 ’%ﬁ?z{Fo?% C(ﬁrlrfgég hyl g%del??%}ﬂe ﬁtkﬁlgﬁnﬁ Blp yridin

dehnsthglfn?eft?@h]ydropurm 8-one;
ethox )-7,9- dlhydropurln 8-one; 20 6-am no
él(ftlélo 19/]@9’1% 4 -me hssdpgawyhoh pryn@mp?rwp;akeﬂpyld -2-(

r%gﬂ{b)ﬁret%b{@t ?%étjﬁlﬁéd]tg oxy UE énd?rr;em;l am nopr opy

6-amihiodd ]53ch vir 688 - the thyd Cil hl BORH N- 81 BYFi -
6- am no- 23(2 nethdﬂgetﬁoxy) 9. Fﬁ (I- nethg)gy gP?é5X Sthyﬂ
Z2-methoxyethoxy)-7,9-dihydropurin-8-one;

e e T B s o R R BB

3y thﬁkhpw@nﬁhgawpérmtg%ﬁ@l] 7,
9- di hydr opuri n- 8- one;
t6aaminee2 B texf19 b hR-dimettiydamem3nid-oxy) pyri di n- 3-yl ne

2-. met hoxyet hoxy) -7, 9-di hydr opuri n-8-one; 30
c%néﬁiuhé_rérrtlglqmeth%ethoxy)pyr1d1n 3-y metﬁyl -7,9- d1hydropur1n 8-
O{Jggopropyl pyrrolidin-3-yloxy)pyridin-3-ylnmethyl]-2-(2
6-amino-2-(2-methoxyethoxy)-9-[6-(2-piperidin- 1 -ylethoxy)pyridin-3-
ylmethyl]-7, 9-dihydropurin-8-one'
6-amino-9-[6-(3-dimethylamminio-2,2- -dimethylpropoxy)pyridin-3-
ylmethyl]-2-(2-methoxyethoxy)-7,9-dihydropurin-8-one;
6-amino-2-(2-methoxyethoxy)-9-[6-(1-methylpiperidine-3-
ylmethoxy)pyridin-3-ylmethyl]-7,9-dihydropurin-8-one;
6-amino-2-(2-methoxyethoxy)-9-[6-(1 -methylpiperidine-4-yloxy)pyridin-
3-ylmethyl]-7,9-dihydropurin-8-one; |
6-amino—9—[6—(2—dimethylaminoethoxy)pyridin—3—ylrﬁethy1}-2—ethoXy-7,9-
dihydropurin-8-one;
6—amino-2—ethoxy—9-{6—[2'-(4—methy1piperazin- 1-yl)ethoxy|pyridin-3-
ylmethyl}-7,9-dihydropurin-8-one;
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ropurin- 8-one;

- (4- met hyl pi perazi n-1-yl) et hox
, 9-di hydr opuri n- 8- one;

3- (4- net hyl pi perazi n-1-yl ) propo
'} -7,9-4 hydropurin-8-one;

met hoxyet hoxy) - 7, 9-di hyd
6- am no- 2- but oxy-9-{6-[ 2
y]l pyridin-3 yl methyl}-7
6- am no- 2- but oxy-9-{6- [
xy]pyridin-3- 5 ylnmeth
6- am no _
- 2-( 2- met hoxyet hoxy) - 9-[ 6- ( 1- propyl pi peri di n-4-yl oxy)p
yridin-3- ylnethyl] -7,9-di hydropurin-8-one;

66 aaiiindo2 Lthox{191(6 JBE @Ry ¢ {plrBz - LoD ope v dbPridiny-3-
| et hyl ] - 2 E;g r{reﬁhp(?)Set hﬁﬁﬁ?.ﬁz AR LSS
ylmiethabobQrdihyglroparirt@-onea phar maceutical |y

L e

QR PE- £ 00 dipg.to any one of clains 1 to
_ y%gl oyga ’@Bﬁ%c?gggﬁg P)%eéccept abl e salt thereof. 15

622mifhoRZ-(@einiethbkyg hage Mo -feNRLinet RPIp3SeARiRe Yl Ve
i ngredi ent the adenine conpound according to any one
yhneghaxypyridin- 2oimsthal]- pifndilaydrapuraht§-omes ept abl e

 BIRPAFTIG okt SR R e BRE heReP R Tevimethyll-2-

(Ewwéﬁ%gﬁb@&iﬁgég%r];ﬁ?ﬁl.@f_oﬁ ains 1 to 20, or a

phar maceuti c y accept e salt thereof. 24. A

6t heriapedt|bectulorpradndianithy/lageninibpropdtygpgtidin-3-ylmethyl)-
di seases, viral 25 diseases or cancer, which conprises

258 -FeRrvethoRgr ed-dHrydrppatandane; conpound

RSN SR AL SRR 2D o 8,
TR AP LS D,
dileydeapuiis;8eamger, hepatitis B, 181 hepatitis C,
AR o eSS, Sl Dobadin 2 o
nIghar cg%té‘%};c)g {zj)l_ag?:}:(grr? a Irelgggcfr?g;t ﬁleslegfs. Lo 20 ora |
6-amino-9-{5-chloro-6-[3-(4-methylpiperazin-1-yl)propoxy|pyridin-3-
ylmethyl}-2—(2-methoxyethoxy)-7,_9-dihydropurin—8-one;
6-amino-9-[5-chloro-6-(1 -methylpiperidine-4-yloxy)pyridin-3-ylmethyl}-
2-(2—methoxyethoky)-7,9-dihydropurin—8—one;
6-amino-2-(2-methoxyethoxy)-9-[6-(3-morpholin-4-yl-propyl)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one; '. _
6-amino-2—(2-methoxyethoxy)-9-[6-(3—dimethylaminopropyl)pyfidin—3-
ylmethyl}-7,9-dihydropurin-8-one;
6-amino-2-(2-methoxyethoxy)-9-[6-(1-methylpiperidine-2-
ylmethoxy)pyridin-3-ylmethyl}-7,9-dihydropurin-8-one;
6—amino_—Q—(2—methoxyethoxy)-9— [6-(1-methylpyrrolidin-2-
ylrnethoXy)pyridin-S—ylmethyl]—7,9-dihydropurin-8-one; |
6-amino-9-[6-(1-ethylpiperidine-3-yloxy)pyridin-3-ylmethyl]-2-(2-
methoxyethoxy)-7,9-dihydropurin-8-one; _
6-amino-9— [6-(1-isopropylpyrrolidin-3-yloxy)pyridin-3-ylmethyl]-2-(2-
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methoxyethoxy)-7,9-dihydropurin-8-one;
6-amino-2-butoxy-9-{6-[2-(4-methylpiperazin- 1-y1)ethoxy]pyr1d1n 3-.
ylmethyl}-7,9- d1hydropur1n 8-one;
6-amino-2-butoxy-9-{6-[3-(4-methylpiperazin-1-yl)propoxy|pyridin-3-
ylmethyl‘-? 9-dihydropurin-8-one;
6-amino-2-(2-methoxyethoxy)-9-[6-(1 propylp1per1d1n 4-yloxy)pyridin-3-
ylmethyl]-7,9-dihydropurin-8-one;
6-amino-9-[6-(1-isopropylpiperidin-4-yloxy)pyridin-3-ylmethyl]-2-(2-
methoxyethoxy)-7,9-dihydropurin-8-one, |

or a pharmaceutically acceptable salt thereof.

21. A pharmaceutical composition comprising as an active ingredient
the adenine compound according to any one of claims 1 to 20, or a

pharmacetitically acceptable salt thereof.
22.  TLR7 activating agent comprising as an active ingredient the
adenine compound according to any one of claims 1 to 20, or a

pharmaceutically acceptable salt thereof.

23.  An immune-response modifier comprising as an active ingredient

‘the adenine compound éccording to any one of claims 1 to 20, or a

pharmaceutically acceptable salt thereof.

24. A therapeutic or prophylactic agent for allergic diseases, viral
diseases or cancer, which comprises as an active ingredient the adenine
compound according to any one of claims 1 to 20, or a pharmaceutically

acceptable salt thereof.

25. A therapeutic or prophylactic agent for asfhrna, COPD, allergic

rhinitis, allergic conjunctivitis, atopic dermatitis, cancer, hepatitis B,
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hepatitis C, HIV, HPV, bacterial infectious disease or dermatitis, which
comprises as an active ingredient the adenine compound according to

any one of claims 1 to 20, or a pharmaceutically acceptable salt thereof.



