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1 SPECIFICATION 9-SUBSTITUTED 8-OXOADENINE COMPOUND 5
TECHNICAL FIELD The present invention relates to a novel adenine
compound useful as a prophylactic or therapeutic agent for viral diseases,
allergic diseases, etc. 10 BACKGROUND ART Interferon is an
endogenous protein having an important yole in an immune system in
mammals, and not only takes a partial role in a nonspecific defense
mechanism in a living body but also strongly participates in a specific

defense mechanism thereof. Actg@%cﬁtﬁégﬁ@% has been used as an
as

agent for treating viral diseases suc and hepatitis C in a
clinical field. A low molecular weight organic compound (an

interferon-inducipgsagesyIMuich inducesoniesyntiesisaidbersaid

interferon has been developed as the next generation interferon therapy,
[ Lé%j{ﬁ{an imidazoguinoline derivative (refer to the patent 20 document
1 bt derivative (refer to the patent documents 2 and 3), and

an imidaZdwuipciFmendénvetivien Wmtb@&b@@%@@%@@ ﬁ@ﬂld%(:}rﬁmﬁlusefm
ansivirategrpidergenital sandn aclipigy fisld,Qn theother C
ta]gingﬁaéggn?ral role in an imgnune regsponse (lir?g |v#|%e%8%?/iéﬁ2%!§éﬁi§bgeases’
ifto two groups, Thl-cell and Th2- 25 cell, and in a living body of a patient
suffering from an allergic disease, an excess amount of cytokines such as

IBeUteukiRAU N hand interleukin-5 (IL-5) is excreted from Th-2 cell, and
thusac npe%¥nd suppressing an immune response of Th2 cell can be

expected as an agent for rEAMSG AN GEURBLBEYIng A dmpevEant role in an
iHdRYSURTSIAR derinaiveald, safethine tdenljatakdsoaedierd kokanin as
showipg diftd ARrEBSIH GracthAli Sf PIAdL SRR L DS ISHKIRrS @'cfé)lggﬂ
A I 2 e e 16 it gkt ak6Hed, mierteron
has been used as an agent for treating viral diseases such as hepatitis B
and hepatitis C in a clinical field. A low molecular weight organic
compound (an interferon-inducing agent) which induces a biosynthesis of
the said interferon has been developed as the next generation interferon
therapy, including an imidazoquinoline derivative (refer to the patent
document 1) and an adenine derivative (refer to the patent documents 2
and 3}, and an imidazoquinoline derivative, Imiquimod has been used as
an external antiviral agent for genital wart in a clinical field.

On the other hand, T-cell taking a central role in an immune
response in a living body is classified into two groups, Thl-cell and Th2-
cell, and in a living body of a patient suffering from an allergic disease, an
excess amourit of cytokines such as interleukin-4 (IL-4) and interleukin-5
(IL-5) is excreted from Th-2 cell, and thus a compound suppressing an
immune response of Th2 cell can be expected as an agent for treating
allergic diseases.

The above imidazoquinoline derivative and adenine derivative have
been known as showing a suppressing activity of production of interleukin-
4 (IL-4) and interleukin-5 (IL-5) as well as an inducing activity of interferon,
and have been actually known to be effective to an allergic disease also in a
model animal.

However, there is such a fear that systemic adverse effects based

on the interferon inducing activity would be problem upon using such
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model animal. 35 However, there is such a fear that systemic adverse
effects based on the interferon inducing activity would be problem upon
using such 2 derivatives as an anti-allergic agent. [Patent Document 1]
US Patent 4,689,338 [Patent Document 2] WO 98/01448 [Patent
Document 3] WO 99/28321 5 DISCLOSYRE OF INVENTION The
problem to be solved by the present invention is to provide a novel
8-oxoadenine compound useful as an immuno-modulator and a

tﬁ@%ﬁ&%&%&é‘%{’%ﬁ@gﬁ e?%%gy%r@‘lergic diseases, viral diseases and

10 cancers comprlsn\ﬁt e ompound as an effective ingredient. The

0
pFEdERtiRAHBIE Hade Hhadetsus feRBLRR for obtaining an
iReciemd-MocutatontuBpa9 8 tharepgutic or a prophylactic agent for

qﬂ%&%}tdﬁgééﬁ%m% %@s@l@i}ngggiﬁql diseases and cancers to find the 8-

oxoadenine compound of the present invention. Namely, the compound of
15 the present invention is an immuno-modulator having an immune
dethvaliénSafi’ Bt et iNaga¥liHdEY¥feron inducing activity and also having a

suppressjig aalbikof radustar g3, arekinesNA5dhih A {b-Brovide a
oréq}n d from Th2-cell, and thtés IS (glgﬁ\c/:?tge asa therapeut%@
ot p?]@ A aGER f6r SV GiSases) Vira Pl Ba ey ¥hd C: rRpd a
Thetareseticioveritiarhiactisengenrh flstelargithdisasisesf tHeadsbseases and
fingdioer SESH MERE HRRSARBYING QUISTHEMMNVENT IQ-Namely.
the present JInvention is as xfﬁllowlgz %5 %Llég §;< é(rcl)gldenlqe gorpdpougtd .
shown by efofmula ](X?LY R ANY ve study lor obtaming an
immuno-modulator useful as a therapeutic or a prophylactic agent for
allergic diseases such as asthma, viral diseases and cancers to find the 8-
oxoadenine compound of the present invention. Namely, the compound of
the present invention is an immuno-modulator having an
immunoactivation effect such as an interferon inducing activity and also
having a suppressing activity of production of a cytokine such as IL-4 and
IL-5 originated from Th2-cell, and thus is effective as a therapeutic or
prophylactic agent for allergic diseases, viral diseases and cancers.

The prevent invention has been completed on the basis of the above

finding.

BEST MODE FOR CARRYING OUT THE INVENTION
Namely, the present invention is as follows:

[1] An 8-oxoadenine compound shown by the formula (1):

NH,

N
Z
N
! J\ l >:O (1)
Y
R xt” SN N 3
\ 1N
21___X2__Y2,,®/ COOR?
(R)n ,

wherein ring A represents a 6-10 membered aromatic carbocyclic
ring or a 5-10 membered heteroaromatic ring;

R represents a halogen atom, an alkyl group, a hydroxyalkyl group, a
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O ~1) YIR1L/\X2 N N Y3 Z|-X2-Y2-fa COOR2 (R)n wherein ring A
represents a 6-10 membered aromatic carbocyclic ring or a 5-10
membered heteroaromatic ring; R represents a halogen atom, an alkyl
group, a hydroxyalkyl group, a 3 haloalkyl group, an alkoxy group, a
hydroxyalkoxy group, a haloalkoxy groug, amino group, an alkylamino
group, a dialkylamino group, or a cyclic amino group; n represents an
integer of 0-2, and when n is 2, the Rs may be the same or 5 different; ZI
represents a substituted, or unsubstituted alkylene group or a substituted
B R b Rt Rbi SO L B B g AgFony
AP ISOZINRCDP CONHEY RRSTOSr 8O2NRE| NIRSS020 N BRSTONRE
aNRS&ANRGBuich RS and R6 are each 10 independently hydrogen
(0] substituted or unsubstityted alkyl group, or a substituted or
e T AR M S A RE S Be the same or
iﬁ]élgﬁ@ﬂféntly a single bond or an alkylene group; XI represents oxygen
aomestdberatom shB2tTuRedvdraneisubA iRl egRRy 1 dieatougr @inaalky!
U A-810910 RN RATRRRSRMAYARALN Blai, a substituted or
subsli r stittt

unsubstituted alkyl group, a tute uns ed alken IN%oup, a

SODSRREIFOSUNEUBER B aIRVAH GRS P o PP subRitufe® oFONRS, NRSCO,
UDOuNRAUDER S0 ARACHDOURS andJR@(EHNié@(ﬁsemtﬁcﬁydwg@m&E@mre each
PR RH B AR IO DEAURN 2 AIKQHCAERPBY! HEQR RiDRIRRMN vt group,

group, a haloalkoxy group, a substituted _or unsubstituted aryl group, a
Ut istiutetPAERtssyly cloalkyl group.);

Y1, Y2 and Y3 represent each independently a single bond or an alkylene
group;

X1 represents oxygen atom, sulfur atom, SOz, NR* (wherein R+ is hydrogen

atom or an alkyl group) or a single bond;

R? represents hydrogen atom, a substituted or unsubstituted alkyl group,
a substituted or unsubstituted alkenyl group, a substituted or
unsubstituted alkynyl group or a substituted or unsubstituted cycloalkyl
group; and

R! represents hydrogen atom, hydroxy group, an alkoxy group, an
alkoxycarbonyl group, a haloalkyl group, a haloalkoxy group, a substituted
or unsubstituted aryl group, a substituted or unsubstituted heteroaryl
group or a substituted or unsubstituted cycloalkyl group,

or its pharmaceutically acceptable salt.

[2] The 8-oxoadenine compound as described in the above [1], wherein
ring A represents a 6-10 membered aromatic carbocyclic ring, or a 5-10
membered heteroaromatic ring containing 1-4 hetero atoms selected from
0-4 nitrogen atoms, 0-2 oxygen atoms and 0-2 sulfur atoms;

R represents a halogen atom, an alkyl group of 1-6 carbons, a hydroxyalkyl
group of 1-6 carbon, a haloalkyl group of 1-6 carbons, an alkoxy group of
1-6 carbons, a hydroxyalkoxy group of 1-6 carbons, a haloalkoxy group of
1-6 carbons, amino group, an alkylamino group of 1-6 carbons, a
dialkylamino group in which each alkyl moiety has 1-6 carbons, and a
cyclic amino group, n is an integer of 0-2, and when n is 2, Rs may be the
same or different;

Z! represents an alkylene group of 1-6 carbons or a cycloalkylene group of
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group or a substituted or unsubstituted cycloalkyl group, or its
pharmaceutically acceptable salt. 25 [2] The 8-oxoadenine compound as
described in the above [11, wherein ring A represents a 6-10 membered
aromatic carbocyclic ring, or a 5-10 membered heteroaromatic ring
containing 1-4 hetero atoms selected fragn 0-4 nitrogen atoms, 0-2
oxygen atoms and 0-2 sulfur atoms; R represents a halogen atom, an
alkyl group of 1-6 carbons, a hydroxyalkyl 30 group of 1-6 carbon, a

lgalkyl group. of.1:6 .carbons alkoxy.group of 1-6.carbons, a
O B e S R A SO B TSR Bptons,
aRiFPGESEP Laagranmitayreuer alewarbbhs MifiafkPamPYBrodRICO,
\WosVRacN RSO ARy CONROGEINIDITS HRY firCyaitcANRP@GEDRP aftdS

qg&%gé%ﬁg&éﬁ&j&?@%‘g@ﬁ %Qo'%xi%%%g&%g?e@%r%g ﬁ%%t‘i?{qufg re%@&#%roup

repre ylenegroup o carbons or a cyc ene group
@5%&6&&5@%@% DG e QrBaRYSarRd grelnnlkyl group of 3-8
reprbeesiswixygen atonmsisbiftitatony SR e MRSy 1O GONRY,INREGDgroup
%Q@N&%ﬂ@%ﬁ&%&“ﬁé@?&%@&ﬁ%&%@ﬂﬁ@@ﬁ% Bf 1-6

independently hydrogen atom, a substituted or unsubstituted alkyF'grotp 5

SPIROBS AL a7 ARt ST BeRte eYA QLI Pyt BB -8
cartiomsoyhegreinpgheasubstigrents, efrihd latkyhginou g oruy cbdlikylgodums, a
Q{%ﬁ@?&ﬁ‘?ﬁ'ﬁ%ﬁ%@%ﬁiép%@ QIR&W SRy 3 alkoxy gy ef g:t'éyclic
carhons, carbox %{F%LF:& an alkox &:rt%o%%ou of 2-%0 rbons, ) d
RSP IOLEPERRRY GHOtR, SOCLIRTARTNG SO0 oF L6 IPRSRS Substitute
diatliyiamblizyd group infwihizleartetnallyl moiety has 1-6 carbons, a cyclic

aming grYIYGRIDREAFoRIBPEHaHAZYY STABRWIRR B@YR@lkylene group of
SP%Sgtalljr d by an alkyl group of 1-6 carbons.); Y1, Y2 and Y3 represent

indepen é)rr\]t?y a single bond or an alkylene group of 1-6 carbons; 15 X'-

rEHIETERESBLY Pty SednRtoniu Falbi, Bom NHR (IR émRzciapRdsenEesents
hygiegesaaiashobamalliikgiaupl o), A BRNBond;
R2 represents a substituted or unsubstituted alkyl group of 1-6 carbons, a
substituted or unsubstituted alkenyl group of 2-6 carbons, a substituted
or unsubstituted alkynyl group of 2-6 carbons or a substituted or
unsubstituted cycloalkyl group of 3-8 carbons (wherein the substituent in
the alkyl group, the alkenyl group and the alkynyl group is selected from a
halogen atom, hydroxy group, an alkoxy group of 1-6 carbons, an acyloxy
group of 2-10 carbons, amino group, an alkylamino group of 1-6 carbons
and a dialkylamino group in which each alkyl moiety has 1-6 carbons, and
a cyclic amino group.);
R! represents hydrogen atom, hydroxy group, an alkoxy group of 1-6
carbons, an alkoxycarbonyl group of 2-5 carbons, a haloalkyl group of 1-6
carbons, a haloalkoxy group of 1-6 carbons, a substituted or unsubstituted
aryl group of 6-10 carbons, a substituted or unsubstituted 5-10 membered
heteroaryl group containing 1-4 hetero atoms selected from 0-4 nitrogen
atoms, 0-2 oxygen atoms or 0-2 sulfur atoms or a substituted or
unsubstituted cycloalkyl group of 3-8 carbons, and
the said substituent in the aryl group, the heteroaryl group and the
cycloalkyl group is selected from a halogen atom, hydroxy group, an alkyl
group of 1-6 carbons, a haloalkyl group of 1-6 carbons, an alkoxy group of
1-6 carbons, a haloalkoxy group of 1-6 carbons, an alkylcarbonyl group of
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R2 represents a substituted or unsubstituted alkyl group of 1-6 carbons, a
substituted or unsubstituted alkenyl group of 2-6 carbons, a substituted or
unsubstituted alkynyl group of 2-6 carbons or a substituted or 20
unsubstituted cycloalkyl group of 3-8 carbons (wherein the substituent in
the alkyl group, the alkenyl group and the alkynyl group is selected from a
halogen atom, hydroxy group, an alkoxy group of 1-6 carbons, an acyloxy
group of 2-10 carbons, amino group, an alkylamino group of 1-6 carbons

@“% @adf' M@@%@r%%%ﬁ%w&cﬁlsﬁgf&ﬂ% g}%‘ﬁﬁf 8358 C%QRQ%&‘&%

a cyc ic amino gro [ repre enatom, h oxy group,

IRARFHRR BT REDHIbS R sy éaﬂssﬁyfftﬁ%dp £aeRhons,
ahdl@h&ylagdocmchfcla&1mﬂgmnapamemm>@@rnmﬁ&@cmbamteai cyclic

ScHHﬁIJHJ %%%Hﬂ&‘gq QfY)!e%?H&%&é@&%@@ﬁ%@rﬁ“%‘%ﬁ%gén atoms,
unsubstituted 5-10 m rﬁ{n bered 30 heteroary| group containin Ig}$t§1§[ete

ol SYERBITO A PrinSYEHT 4B, TRGRyGEY A5 MY ghhiyth 2
dtelngaor atsubsiiptedgr gnsubstitotedayeloatkpl gyd grof3-& dafbeasbons, an

%ﬂﬁo@%ﬁ éﬁ’é@lﬁu&sﬂt@ﬁ@éﬁ%ﬁ‘% agyl QIR&‘R}&M@PE?@M) PeuraRg-ishs or an
loalkyl group. is select qﬁfr halogen a}frg %&f 5’Ylgiroup an alkyl

AP L B AR O CCERBURS. B ke

ol @ﬁ@ﬁ@&?btiﬁ@aélh@r@aﬂmﬂb@rﬁaﬁtof 1-6 carbons, an alkylcarbonyl

qmup of”ﬁh@@ 6&6&1&3@@8@@%@6@@'%&%@&&@4@ £3€BpESHle
(iita ddallk ami rao graqg in WhICl} cteﬁ\c %Ik\yl Iyg%ﬁs ]1?6 carb%gs aagl
ura

Re s&id ¢y anic 87ino group means a x-7'mem &4°¢

émwb&d&b W@%W&@ﬂ@&@ﬁ%@d&%ﬁe@%n@m@eﬂwcwm

atm ms,h ﬁ‘ﬁelgiw&ﬁﬁb&fﬁh%&@ﬂﬂwrai%mtﬂﬁﬁwhﬁlw beitieigdble
wi m rQYHro r Ikyl gr
SR, WA, OB AL el ()

darpsiage honghdReEREsRg! @?@L’ib%??% carbons, in the formula (1), or
ifSjpharmidee @ioaiyn deaentabieaiuia (3] ithephaaadeniieatiynepeepdable
UFE QQ%Q@&%%‘%&??}‘JV&%CSP{%%'%OW [1] to [4], wherein Z! in the formula (1)

is a straight chained alkylene group of 1-6 carbons which may be
substituted with hydroxy group.

(6] The 8-oxoadenine compound or its pharmaceutically acceptable
salt as described in any of the above [1]-[5], wherein X! in the formula (1) is
oxygen atom or sulfur atom.

[7] The 8-oxoadenine compound or its pharmaceutically acceptable
salt as described in any of the above [1]-[6], wherein Y! in the formula (1) is
a single bond or an alkylene group of 1-6 carbons.

[8] The 8-oxoadenine compound or its pharmaceutically acceptable
salt as described in any of the above [1]-[7], wherein R! in the formula (1) is
hydrogen atom, an alkoxycarbonyl group, hydroxy group, or an alkoxy
group.

[9] The 8-oxoadenine compound or its pharmaceutically acceptable
salt as described in any of the above [1]-[8], wherein a group shown by the

formula (2) in the formula (1):

Yi\
2

(R)n 3
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salt as described in the above of the above [ 1] or [2], wherein X2 in the
formula (1) is oxygen atom, sulfur atom, NR5, 502, NR5S02 or
NR5CONRSG6. [4] The 8-oxoadenine compound or its pharmaceutically
acceptable salt as described in any of the above [1] to [3], wherein Y3 in
the formula (1.) 15 is a single bond, metgylene or ethylene. [5] The
8-oxoadenine compound or its pharmaceutically acceptable salt as
described in any of the above [1] to [4], wherein ZI in the formula (1) is a
straight Q}pﬁé@%ﬂl%g?[ ]&T f & % l%ons vgﬁlch may be %ul%%ugge{g the
with hydroxy group 6 -ox0a nlne compound or'i &
5 tcally acceptable salt as described in any of the above [1]-[5],
wehargioudd inliberfobmudad I)iaaky genatoht dosulfuagm. [7] The
8-oxoadenine gompound or its pharmaceutically acceptable salt as
descrlbed in &ny of the above [1]-[6], wher I%n Yl in the formula (1) is 25 a
gle an aIkerne group of 1-6 cafbons. [8] The 8-oxoadenine

conjpound or |ts%%aceutlcally eptable salt as described in any of
the @bo e[l] [7], wherein Ri in formula (1) GOH %rogen atom, an
alkoxy ) ?qnyl group, hydroxy groNp;

r an alkoxy group. 30 [9] The
8-oxoadenitie compound or its pharmdBautically acceptable salt as
described in any of the above [ 1]-[8], wherein a group shown by the
formufd (2) in the formula (1): Y3 CO@F&Z (2) --'~t(R)n, 6 wherein ring A,

R, n, Y3 a d R2 v%the 6%?1 as in the f%mléllgl(n %hles A group
shown by e formula (%51 ‘?ormu S%‘f)m?-?glﬁ%’n g

and R3 is hydrogen atom or an alkyl group.

[10] The 8-oxoadenine compound or its pharmaceutically acceptable
salt as described in the above [9], wherein R2 is methyl group or an alkyl
group of 2-6 carbons substituted by a dialkylamino group or a cyclic amino
group.

[11] The 8-oxoadenine compound or its pharmaceutically acceptable
salt as described in the above [9] or [10], wherein R3is hydrogen atom.
[12] A pharmaceutical composition, comprising the 8-oxoadenine
compound or its pharmaceutically acceptable salt described in any of the
above [1]-[11] as an active ingredient.

[13] An immuno-modulator, comprising the 8-oxoadenine compound or
its pharmaceutically acceptable salt described in any of the above [1]-[11]
as an active ingredient.

[14] A therapeutic or prophylactic agent for viral diseases, cancers or
allergic diseases, comprising the 8-oxoadenine compound or its
pharmaceutically acceptable salt described in any of the above [1]-[11] as
an active ingredient.

[15] A medicament for topical administration, comprising the 8-
oxoadenine compound or its pharmaceutically acceptable salt described in
any of the above [1]-[11] as an active ingredient.

[16] A use of the 8-oxoadenine compound or its pharmaceutically
acceptable salt described in any of the above [1]-[11] as a medicament.

[17] A use of the 8-oxoadenine compound or its pharmaceutically
acceptable salt described in any of the above [1]-[11] for manufacturing an

immuno-modulator.
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COOR2 ---0 eICOOR 2 (R)n (R)n (3) (4) 5 wherein R, n and R2 have the
same meaning as in the formula (1), and R3 is hydrogen atom or an alkyl
group. [10] The 8-oxoadenine compound or its pharmaceutically
acceptable salt as described in the above [9], wherein R2 is methyl group
or an alkyl group of 2-6 carbons substityted by a dialkylamino group or a
cyclic amino 10 group. [11] The 8-oxoadenine compound or its
pharmaceutically acceptable salt as described in the above [9] or [10],

rein ' harmaceutical composition, .
i B B B s Bl cu tically
a6 &%?npfges%ﬂ‘tlfd EERBOEShiarRreT ehdhs alex [t lafonmanivéacturing a

iHyreeinttid 8} Amaminylnotio egelatdoreoimrisiseaie Staxaadening allergic
caBy@eRd or its pharmaceutically acceptable salt described in any of the

e [1)-[ 11], as an active ingredient. [14] A therapeutic or prophylactic
ié’%ﬁt fpfl‘vLiPa 5%%335@3‘?8&?’&%%% 1%%8@@%&%%@@&%@%@%@
NBBERipIB T tpaaitcot itsnptiientace aticalin actapialgecs@lidenine

desepbas iy Pherabava iiiil] Q@c%@ﬁf&vge{ﬂ%@g@qbﬁﬂﬁany of the
g\ggxlz%mm {Ttr topical administration, comprising the 8- oxoadenine
S

compou pharmaceutically acceptable salt described in 25 any of
{#9hbove PRirePaonirastingingrotient titg] Winmdelidehecssoxandeninend

edlBRIY ratis@ra@wanwﬁﬂligeg%ﬁﬁmﬁéﬂg@é%[iba@ié?lé‘,”é(ﬁ)%ﬁé}tive
p

-ll medicament. [I7] A use,of the 8-0xoadenine,.compoun
L B s o B Bl S P D S Geccptable

or its . .
ﬁlfl‘%%ﬁﬁﬁé}]w’a@ﬂiﬁﬁﬁéﬁﬁ abamtidhdlledulator. 7 [18] A use of the
gaxoadanire ey gor pdesdismh e acertisabhine compound as described

in any of the above [1]-[11] which comprises brominating a compound
shown by the formula (10):

NH,
NZ 1 N\> (10)
1
A \N N\

AN
ZLXZ*YZQ COOR?

(Rn
wherein ring A, n, R, R1, R2, X1, X2, Y1. Y2, Y3 and Z! are the same
defined in the above [1],

reacting the resultant with a metal alkoxide and then hydrolyzing, or
hydrolyzing the resultant.

’

[22] A compound shown by the formula (10):
NH,

N7 f N\> (10)
Yd J\
RIT S Ny \

3

Y
21_.x2_..y2 “SNCooR?

(R)n
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acceptable salt described in any of the above [1.]-[11] for manufacturing a
therapeutic or prophylactic agent for viral diseases, cancers and allergic
diseases. 5 [19] A method for modulating immune response which

comprises administering to a patient, an effective amount of the
8-oxoadenine compound or its pharmacgutically acceptable salt

described in any of the above [I]-[11]. [20] A method for treating or
preventing viral diseases, cancers and 10 allergic diseases which

comprlses administerin to 2 fg% nt of the
8-ox0adenitE compo%rll% or i aI%aTIrEnag(e?u %/? fig%gaﬁfe &uiPre the same
d@@iﬁé%ﬁ%ﬁﬁbﬁﬂ% above [1]-[11]. [21] A process for preparing the
ggﬁqoadenmce@@u@uqﬁepﬁeﬁgr&ﬁ’@ bkaad&hthe é‘@ﬁi{@oﬂﬂi&léls"&@wlbed in any

COPRLSES, QE t und.15 s own% he formula 1

N N (10) Y1 gp ;f:}l %%g%%\%ég }: WhéSATH Ll%"fl] Sﬁown by the
TR {14 Y1, Y2, Y3 and Zl are the same defined in the above [11,

reacting the resulngt with a metal alkoxide and then hydrolyzing, or 20

hydrolyzing the re ulfant. [22] A compound shown by the formula (10):
NH2 N N (10) A\> R1 XN’L NN Y3 Z1-X2-Y2- ~11COORZ

\>——OCH3 an

Y1
R X7 N "{ e
Z1—X2—-—Y2——@ COOR?
(R ,

wherein ring A, n, R, RI, R2, XI, X2, Y1, Y2, Y3 and Z! are the same
defined in the above [1].
[24] A compound shown by the formula (11):

NH,
NT N
T e
R1/Y\X1 \N N v
\z1~x2—yz-®/ “SCOOR?
(Rn ,

wherein Ring A, n, R, R1, R2, X1, X2, Y1, Y2, Y3 and Z! are the same
defined in the above [1].
[25] A compound or a pharmaceutically acceptable salt thereof selected from
the group consisting of the following compounds:
2-Butoxy-8-0x0-9-[2-(3-methoxycarbonylphenoxy)ethyl]adenine,
2-Butoxy-8-0x0-9-[2-(3-methoxycarbonylmethylphenoxyjethyl]adenine,
2-Butoxy-8-0x0-9-[2-(2-methoxycarbonylphenoxy)ethyl]adenine,
2-Butoxy-8-0x0-9-[2-(2-methoxycarbonylmethylphenoxy)ethylladenine,
2-Butoxy-8-0x0-9-[2-(4-methoxycarbonylphenoxy)ethyljadenine,
2-Butoxy-8-0x0-9-[2-(4-methoxycarbonylmethylphenoxy)ethylladenine,
2-Butoxy-8-0x0-9-{2-[4-(2-methoxycarbonylethyl)phenoxy|ethylladenine,
2-Butoxy-8-0x0-9-[4-(3-methoxycarbonylbenzenesulfonamide)butyl]
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(R)n 8 whereinring A, n, R, Ri, R2, Xi, X2, Y1, Y2, Y3 and Zr are the
same defined in the above [1]. [23] A process for preparing an
8-oxoadenine compound as described in any of the above [1]-[11] which
comprises deprotecting a compound shown by the 5 formula (11): NH2
CIJOCH3 Ut} 1 ~R~~Y\X~NNY3 Z1-42-Y2"\ ~COOR2 \(R)n wherein
ring A, n, R, RI, R2, Xi, X2, Y1, Y2, Y3 and Z? are the same defined in
the above [1]. [24] A compound shown by the formula (11): NH2 N/ N
QGH3 11) N Y3 I-XZ-y2 COOR2 10 7(R) wherein Ring A, n, R, Ri, R2,
)%, %?}1 f, Y2, Y3 and ZI are the same defined in the above [1]. [25] A
cOTRBGORY-8raphAriffatEutically acceptable salt thereof selected from

theegiionty cansistinghetiiefol ovieg CooaH s bLE A BYENYE-0X0-9-[2 -
B B b emelmsmipsrs P ansiaino)
DBLHAERE-9-[2-(2-methoxycarbonylphenoxy)ethyl] adenine, 2
-BiBonty:8r ke[ D-(2-Bthoxycarbonylmethylphenoxy)ethyl] adenine,
2RI B KR iZA (4 @ﬁgﬁamﬁ@y&%%%?zg&%{nﬂhﬁ%%@%&&mne,
2-Butoxy-8-oxo 9-[2-(4-methoxycarbonylmethylphenoxy)ethyljadenine,
Methyl'[3-({|2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyllaminoymethyl)phenyl]acetate,
[3-({[2-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyllamino}methyl)phenyl]acetic acid,

Methyl 3-({[3-(6-mino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoate,
3-({[3-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoic acid,

Methyl 4-({[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoate,
4-({|3-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)propyljaminojmethyl)benzoic acid,

Methyl (3-{[[3-(6-amino-2-butoxy-8-oxo-9H-purin-9-yl)propyl}(2-morpholin-
4-ylethyl)amino]jmethyljphenyl)jacetate,

Methyl [3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)butyllaminojmethyl)phenyljacetate,

Ethyl 2-[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)ethoxy]benzoate,

3-(Dimethylamino)propyl 2-[2-(6-amino-2-butoxy-8-0xo-7,8-dihydro-9H-
purin-9-yljethoxy]benzoate,

Methyl 3-[4-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)butyllamino}sulfonyl)phenyl]propanoate,
3-[4-({[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)butyllamino}sulfonyl)phenyl|propanoic acid,

Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](2-
pyrrolidin-1-ylethyl)amino]sulfonyl}phenyl)acetate,
(3-{[[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](2-
pyrrolidin-1-ylethyl)amino]sulfonyliphenyljacetic acid,

Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](2-
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2 -Butoxy-8-0x0-9-{2-[4- (2-methoxycarbonylethyl.)phenoxy]
ethylladenine, 2 -Butoxy-8-0x0-9- [4-
(3-methoxycarbonylbenzenesulfonamide)butyl] 9 adenine,
2-Butoxy-8-0x0-9-[4- (3-
methoxycarbonylmethylbenzenesulfonagngde)butyl] adenine,
2-Butoxy-8-0x0-9-[4- (3- methoxycarbonylphenylammocarbonylammo) 5
butyl]adenine, 2-Butoxy-8-0x0-9- [4-(3-

methoxyca Imeth noc rbon amino) -butyl] adenine,
I\I/Peefﬂq?éf ﬁj}y glrﬁrllr?g/gl{a If}é/% kydro 9H-purin-9- yl)ethyl]
a(ﬁﬂ{{%l} rifethyhisReRy Padetsted rexo- 7 8 d1hydr0 -9H-purin-9-yl)butyl](2-
[&éﬂﬂd@%ﬁ@@)@:@hﬁe}eﬁ&@xﬁ}ﬁﬁc@wa@%mn -9-
| e
i%(a o ﬂ%ﬁ?ﬁ;’% e o
& ekIBHe, S@léﬂgs(%pw J2CBtRSKy-8- 0. 7

8$M(6-%mﬂ@%mWMJB@MMMMﬁG@ Methyl
ARSI ATAUEY &ﬂfﬁh}l ?1&% cht“cpéﬂéi'a 9-y)

prop I]amln(imethyl)benzoate Amino- 2-butoxy-8-oxo-7
dﬁn%@%’p%a}}mnﬁ}ﬁ?ah?iﬁaéh%férac Tpnpienyl) butyl](3

(Gi{ﬁ&my&mnuﬂ%%ﬂyrﬁ@@hylﬁkbpuﬂafﬁmb}HOW5@bmlym]laeetate

} @Mﬂﬁl@?tm}e ;rglbﬁgeﬁ@d MEHYS-9H-purin-o- yl)butyl 3-

1

e amnoc oy oo e direorpuntb alp LT

s\@ﬁyﬂk@fﬂ%ﬁramz@yl)émmybémm@ S-diiydthyPmineipropyl
PNieiAduieyriNxechdiditydie;OH- purin-9 -yl) ethoxy] benzo

31546

eMeétMelﬂgl {% Lr4 g{[grgmoménguzto Uto yo?coO)’&OS d8h‘§'7'3¥9 r&? r%gn99yl Jbutyl](2-
hydroxy-2-methylpropyljamino]sulfonyl}phenyljacetate,
(3-{[[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)butyl](2-
hydroxy-2-methylpropyljamino]sulfonyl}phenyljacetic acid,

Methyl [3-({[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyllamino}sulfonyl)phenyl]acetate,

Methyl [3-({{4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)butyl][(2R)-2,3-dihydroxypropyllamino}sulfonyl)phenyl]acetate,
[3-({[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yljbutyl][(2R)-2,3-
dihydroxypropyllamino}sulfonyl)phenyljacetic acid,

Methyl 3-({{4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropyljamino}sulfonyl)benzoate,
3-({[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl|[3-
(dimethylamino)-2,2-dimethylpropyl]amino}sulfonyl)benzoic acid,

Methyl (3-{[[4-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-yljbutyl}(3-
morpholin-4-ylpropyl)amino]methyl}phenyl)acetate,
(3-{[[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](3-
morpholin-4-ylpropyl)amino]methyliphenyl)acetic acid,

Methyl [3-({|4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropylj]aminojmethyl)phenyl|acetate,
[3-({[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)butyl]
[3-(dimethylamino)-2,2-dimethylpropyljamino}methyl)phenyl]acetic acid,
Methyl [3-({|4-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)butyl][3-
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yh)butyl] amino}sulfonyl) phenyl] propanoate, 30
3-[4-({[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yh)butyllJamino}sulfonyl)phenyl]propanoic acid, Methyl
(3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](2-
pyrrolidin-1-ylethyl)amino] sulfonyl}phenyl) acetate,
(3-{[[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)butyl] (2 35
pyrrolidin-1. erthyI)am|no]suIfonyl}phenyl)acetlc acid, Methyl

(@-{li4otSyArinenz- bxﬁg&@@%g& i Cet[{%;ﬁghgg%acgpabtutyl](Z 10

h | If h
K&f( k\mlri)mZI oxyg)(gy xp8xe/o o%%‘?éf@b”ﬂ gt eT sy ptyll
Oﬁﬁigﬁlﬁﬁﬁiﬁﬁﬁb]lslﬁmfﬁmﬁmmaabncTéWHpMaﬂW]acetlc acid,
@My (GBI R-Bitxy-5- amozaﬁ dibyerer SHap ;)ar% éﬁg{%@f&’ﬂ@?ﬁh@!ﬁwl .

t ino-2-butoxy-
%%%{ %OI—LI1 é{%}nﬁ gfﬂ) eég&JlS’amw%T ﬁf)?ﬁﬁ}phenyl)acetlc acid,
GEMERat ﬂﬁBtQZ‘BUW@B)@I@lbmmtﬁbl%pma-glmbmwm

@memlﬁmmwelh&lthmeﬂwmmgﬂ}pma@})a@@wa@npnyl] acetate, 10

|h dr
ﬁﬁé{[g%(qﬁmr?%@&&g%n%?ﬁg?op m%o}zugfonv pheny %’ég d,
S&L&’ﬁ Pé?{ﬁ H}HIZ%M{BWF@ Blmslmﬁyayg@hﬁpm}ﬁ@iate
Wm’[ﬁfﬁ[ﬁﬁﬂ@myb@Wbaye&ﬂﬁidVlEi&yﬂlhydm 9H-purin-9-yl)butyl][2-
mlée{@a@mumﬁ &&%}z};&&rﬂ}q @f&g RN -yhbutyl](2- 15

t no[sulfonyl}phenyl)acetate, (3-{
F%d%’ 3?2 E’Y%S’&f VXA RE K lﬂmsgiyeo% Plgrin-9-
ﬁDGFBWl@mmhﬂpVéWﬁﬁtmo]suIfonyl}phenyl)acetlc acid, Methyl
i34{22t66ﬁamhﬂ@ 2 M@sw%oagozﬁ@&mex%kbwmﬁnybemy']

etate 20 Methyl
%Q’?g&%:% § Bkl g -dihydro-9H-purin-9- yl)butyl] [(2R)-2,

r@zﬁ&déyﬁmm?s@mypﬁe@m Aedtdibydro-9H-purin-9-
ysqu@ammphwmw&én@ -7,8-dihydro-9H-purin-9-yl)butyl] [(2R)-2,

Rlethyl (3-{3-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)propyllamino}phenyl)acetate,
(3-{[3-(6-Amino-2-butoxy-8-0xo0-7,8-dihydro-9H-purin-9-
yl)propyllamino}phenyl)acetic acid,

Methyl [3-({[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)phenyl]acetate,
([3-({[3-(6-Amino-2-butoxy-8-methoxy-9H-purin-9-
yl)propyllamino}methyl)phenyl]acetic acid,

Methyl (3-{[[2-(6-amino-2-butoxy-8-oxo-7 ,8-dihydro-9H-purin-9-yl)ethyl](2-
methoxyethyl)amino]methyliphenyl)acetate,
(3-{[[2-(6-Amino-2-butoxy-8-methoxy-9H-purin-9-yl)ethyl](2-
methoxyethyljamino]methyliphenyljacetic acid,

Methyl (3-{[2-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yljethyl]sulfonyl}phenyl)acetate,

Methyl (3-{[[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyl](methyl)jamino|methyliphenyl)acetate,
(3-{[[2-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyl](methyl)amino]methyliphenyl)acetic acid,

Methyl 4-[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)-2-
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dihydroxypropyl] amino}sulfonyl)phenyl]acetic acid, Methyl
3-({[4-(6-amino-2-butoxy-8-oxo0-7, 8-dihydro-9H-purin-9-yl)butyl] [3- 25
(dimethylamino)-2,2-dimethylpropyl] amino}sulfonyl)benzoate,
3-({[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl] [3-
(dimethylamino)-2, 2-dimethylpropyllamirmp}sulfonyl)benzoic acid, Methyl
(3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](3- m orph
olin-4-ylp ropyl)amino] methyl}phenyl) acetate, 30

tpégg 1% 0xo0-7,8-dihydro-9H-purin-9-yl)butyl](3-

- - am eth l}phenyl)acetic acid, Methyl
(s Fﬂp&%f’%m-ﬁ R SR -y O-yl)othyl 2-
é@?ﬂ%@hﬁﬂtﬁmlwm@hﬂm}amm}methyl) phenyl] acetate,
i CAIGE s 25ty UL DI S -
% ri -2 2 ~dimet %;gheg%ifmmo meth en cetic'aci
@gﬁ‘l Igi é@f@ﬁ amlnlcr)nf “B1OKESF 84 hydro-9H-purin-9-yl)butyl][3
Gl %n@%rbwra‘am@}fmwnbhenyb}mmmaﬁfk
@E‘B\Wm@ &qml'y}“ﬁ‘@*wﬁ%gﬁbﬁﬁ@ﬂ’i 91y ethyl\Aadenme

rglidi-g-15y[p aminolmethyl)phen I ethyl
@%?%%%% reRr Al e A a%%m% e
%16%[ B 28t e ﬁl&]lﬁ‘fé{ﬁwsﬁémnﬁb@f&iéylphenoxwethyl]adenme
@%ﬂ[ﬁqﬁyﬁ\sﬁm@blﬂe(ﬂylﬁydmx&caﬂhbwtp&ﬂrwd;e&%%vﬂpga&ﬁﬁ%

| e

B nne 2 oy B D s rznsnoé; fsppflacenine
RGOy A R SRl 4o eles doAvithgiladenine,
W‘(ﬁkﬁwm%iﬁw@l@ydm@&dwﬁaeﬂzmﬁ@tﬂfyhfauiﬁﬂab(ityuademne
Bl- E{Hﬁﬁ@l S-yhethuy] @(@no}methyl)phenyl]acetate Methyl

-OX0-7 8 dro-9H-purin-9- yl) ethyl] thi
R Pk s s Lo ediafe-o
PrBiviasy- §5>§fl9e?nifll]th3o}phenyl)acetlc acid, Methyl
BrRGamn P HENY RS S Ay e b adenine, and
2-Butoxy-8-0x0-9-[4-(3-

hydroxycarb0nylmethylphenylaminocarbonylamino)butyl]adenine.

The present invention is explained below further in details.

"Halogen atom" is exemplified by fluorine, chlorine, bromine and
iodine, among which fluorine and chlorine are preferable.

"Alkyl group" is exemplified by a straight chained or branched alkyl
group of 1-10 carbons, including specifically methyl group, ethyl group,
propyl group, 1-methylethyl group, butyl group, 2-methylpropyl group, 1-
methylpropyl group, 1,1-dimethylethyl group, pentyl group, 3-methylbutyl
group, 2-methylbutyl group, 2,2-dimethylpropyl group, 1-ethylpropyl group,
1,1-dimethylpropyl group, hexyl group, 4-methylpentyl group, 3-
methylpentyl group, 2-methylpentyl group, 1-methylpentyl group, 3,3-
dimethylbutyl group, 2,2-dimethylbutyl group, 1, 1-dimethylbutyl group,
1,2-dimethylbutyl group, heptyl group, 1-methylhexyl group, 1-ethylpentyl
group, octyl group, 1-methylheptyl group, 2-ethylhexyl group, nonyl group
and decyl group, among which an alkyl group of 1-6 carbons is preferable
and an alkyl group of 1-4 carbons is further preferable.

"Cycloalkyl group” is exemplified by a 3-8 membered monocyclic



10

15

20

25

30

35

ylethyl ]amino}phenyl) acetate, Methyl
(3-{[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9- yl) propyl]
amino}phenyl) acetate, 20
(3-{[3-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)propyllamino}phenyl)acetic acid, Methg
[3-({[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yI)propyl]amino}methyl)phenyl] acetate, ([ 3- ({[3-

?P p§/| Vi B Bme%@ﬁﬁl A gét?éé;égd &etcr)]propyl group, cyclobutyl group,
fﬁ(é 25(31 IRS% @Pg 3 srg%mwr%%ﬁﬂrﬁéowem@dwcm
rgeaipxyethyl) amino)methyl}phenyl)acetate,

(3-{[[2-(6-Avming Loy 8- @é@?ﬁﬁﬁ%ﬁ'@#@s@r& y&l@ned or branched

methox eth ethyl}ph ace

@ﬁfff g/ n)% [)%]tgo]xy- -é%oegé drggﬂ Fin 8“@%1‘% uding
ﬁ%gﬁﬂ@ﬁ}b%&g@mtﬁypropenyl group, 2 -propenyl group, 1-methyl-
(@dhiE2(b aning- zwmﬂm@azdw@y@@r@w S=hethyl gmatpyld-
%q?ﬁim.n?yyﬁ%%ﬁg% F P BiRy2-pogeny! sroup, 4-pentenyl
SRy et hhrAnkol W&vy%&@ﬁ@%@rm&nﬁ hexenyl group and 1-
b¢BefBdrgirum:B; mnm§mmﬁ 8rddiyioyDrpuined-¥dzbons is preferable.

hydroxypzawp gaRe; MM lified by a st zht ch branched
(3- {[[2 (6-amino- %] uto§y18 -0X0- 7%1d1|?1y r% a9I—S| E)%lr Cy(%%lgrl]% 5. Dranche

I%}HV OH&ER ]'l’%é%ﬂ%ﬁﬂ@ﬁ}ﬁ)vg&%th@r éﬂl@ le bonds, inc (ludmg
(%W(@ﬂmmmmg&oiep?@mm% penpr@pyiiyligliéR5 1-butynyl
?‘3 W%%‘ﬂﬁ R @?‘ﬁﬁ%ﬁ) 21 BHOMKB-9X0:-9y1 group, 1-

d h th
Ry oS L SRR TR RS B B R EFouD, 1-

mmﬁsm@fﬂzg@lmmoh%ﬁfbd@@hpn@&ﬁe@hb@m@ﬁmrog@uamong
feridraxe-QzHFdrexysahanydmeihy ph enersnaihyl] adenine, 10
Z_BUtOXy’ﬁl_%f( e_r?élzi_gd'égggrrl%)ﬁ\ﬁcea(l{b&yn XIQQFaﬁgﬁ)gfpéﬁ&ageonlj Stanched alkylene
group of 1-6 carbons, including specifically methylene, ethylene,
trimethylene, tetramethylene, pentamethylene, hexamethylene,
methylmethylene, ethylmethylene, propylmethylene, 1-methylethylene, 2-
methylethylene, 1-methyltrimethylene, 2-methyltrimethylene, 2,2-
dimethyltrimethylene, 2-methyltetramethylene and 3-
methylpentamethylene.

"Cycloalkylene" is exemplified by a cycloalkylene of 3-8 carbons,
which is a divalent group of a cycloalkane in the above mentioned
cycloalkyl group, including specifically 1,2-cyclopropylene, 1,3-
cyclobutylene, 1,2-cyclobutylene, 1,3-cyclopentylene, 1,2-cyclopentylene,
1,2-cyclohexylene, 1,3-cyclohexylene, 1,4-cyclohexylene, 1,4-
cycloheptylene and 1,5-cyclooctylene.

"Alkoxy group" is exemplified by a straight chained or branched
alkoxy group of 1-10 carbons, including specifically methoxy group,
ethoxy group, propoxy group, 1-methylethoxy group, butoxy group, 2-
methylpropoxy group, 1-methylpropoxy group, 1,1-dimethylethoxy group,
pentoxy group, 3-methylbutoxy group, 2-methylbutoxy group, 2,2-
dimethylpropoxy group, 1l-ethylpropoxy group, 1,1-dimethylpropoxy group,
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2-Butoxy-8-0x0-9-[2-(4-methoxycarbonylmethylphenoxy)ethyl] adenine,
2-Butoxy-8-0x0-9-{2- [4-(2-hydroxycarbonylethyl)phenoxy]ethyl}adenine,
2-Butoxy-8-0x0-9-[4- (3-hydroxycarbonylbenzene sulfonamide) butyl]
adenine, 2-Butoxy-8-ox0-9-[4-(3 15
hydroxycarbonylmethylbenzenesulfonamige)butylladenine,
2-Butoxy-8-0x0-9-[4-(3
hydroxycarbonylphenylaminocarbonylamino)butyl]adenine and

hydr carrb(?r?ylljgmﬁf%%ﬁg%l}?/eé}%%%x algb ar:r))urI]rcl) tt)}{J1 ¥ﬁ§8e%ll(r)1}éy 50 he 2-
B RSB R CEP S LPRAUPTY S50H8: SHarbgen BoRiiexy

@mpllfﬂaa-@ﬁh@@hyl&mmw@obmnﬁnbdndemm;mnp@mdpch 2-

flsenioe ansLebigriBeRIs, Rig Lé‘y f;gff)'ﬂﬂeﬂﬁﬁ’fféﬂﬂg

st{% ht cha ned or branche carb ns |nclud|n

speé%jﬁ:aiﬁy &th{t' a%po%‘i}%ﬂ W%ﬁ%ﬁlﬁ% ngﬁﬂ}f@’r ip,

st v OZShENe I SR I0D gllowﬂi)eﬂlfﬂp@@&yﬂgz@@mg, among which an

-aimmgeaw YOUPG r@@m%ﬁmpp&mﬁayébtaﬁh HRUDKSTHRARIIBL 1-4

[ imet 1-ethylpropyl group, 1, 1 -dimethylpropyl
g’r%ﬁ%“ﬁ HXIDAP me?ﬁa&gtyl group, 3 30 methylpentyl group,

group,

2-methy|d§lﬁy &P@&ﬁfyl—’rﬂeﬂﬁk}ﬂﬁwgw B3\ difmetisRijiegtdupthe same

22-thmelhyiuiybationed, a]lkgﬂrgetblﬂbﬂbuwh*@f@ltm:d@la'clwﬂ&@ﬂbdhl}ﬂygroup is a

WOURs ﬂ@@éﬂ@&%&%@ﬂ@&&@i&w@ pgl% 92%’8396% including
hexyl group; no

group, 1-methyih é:)tyl group, 2-et roup and
SR TSAHOR G SRR REA BRI ﬂ@Eé’pbBH%%%Y fiepR 2gel a°nd
andtlhylgropprofyl-grearpons is further preferable "Cycloalkyl group" is

exemphf@ql@a B mhe e BenOBIE AL RGP AR A e

Fnelan %8 %6‘??%0%%‘&?\/ %%%%‘f%' grw%ct oot k%i%‘ﬁ%vgﬁa&enyl
|g1®t&ml|§l|ﬁ@im@§tmgm@ﬂ1mn@dm@ad(ﬁimxycarbonyl group of 2-5

carbons, including specifically methoxycarbonyl group, ethoxycarbonyl
group, propoxycarbonyl group, 2-methylethoxycarbonyl group,
butoxycarbonyl group and 2-methylpropoxycarbonyl group.

"Alkyl moiety" in "hydroxyalkyl group" is exemplified by the same as
the above mentioned alkyl group. A hydroxyalkyl group includes
specifically 2-hydroxyethyl group, 3-hydroxypropyl group, 4-hydroxybutyl
group and 2-hydroxypropyl group.

"Haloalkyl group" is exemplified by an alkyl group substituted by
the same or different, 1-9 halogen atoms, preferably 1-5 halogen atoms,
including specifically trifluoromethyl group, 2,2,2-trifluoroethyl group, 2,2-
difluoroethyl group and pentafluoroethyl group.

"Alkoxy moiety" in "hydroxyalkoxy group" is exemplified by the
same as the above mentioned alkoxy group. A hydroxyalkoxy group
includes specifically 2-hydroxyethoxy group, 3-hydroxypropoxy group, 4-
hydroxybutoxy group and 2-hydroxypropoxy group.

"Haloalkoxy group" is exemplified by an alkoxy group substituted
by the same or different, 1-9 halogen atoms, preferably 1-5 halogen atoms,
including specifically trifluoromethoxy group, 2,2,2-trifluoroethoxy group,
2,2-difluoroethoxy group and pentafluoroethoxy group.

"Alkyl moiety" in "alkylamino group” is exemplified by the same as
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5 alkenyl group of 2-8 carbons having 1-3 double bonds, including
specifically ethenyl group, 1-propenyl group, 2-propenyl group, 1-methyl-
ethenyl group, 1-butenyl group, 2-butenyl group, 3-butenyl group, 2-
methyl-2-propenyl group, 1.-pentenyl group, 2-pentenyl group, 4-pentenyl
group, 3-methyl-2-butenyl group, 1-hexamyl group, 2-hexenyl group and 1
10 octenyl group, among which an alkenyl group of 2-4 carbons is
preferable. "Alkynyl group” is exemplified by a straight chained or

Q@a%%%%gﬂy a{eapaﬁiﬁ gr%%{p%setm@g L9efPiRiR 2o gf?mmo group is
Incluain Ically et ynyl group opynyi group, 2- propy group,
fﬁﬁf%%gfl nﬁc{oafy‘ﬂwl@%f& 115&%%&53 up plethd-sasRsimyincluding
geep ficdllypaetingbgnoop, 2 pephriiiviroun Ggrentynyrgrtlpmino group, 2-
SrReAYIRYhgIaHRL @6@'&@%@%&&%@» grba ynyl group, and

2- hexyn rou mon%tw ich adé N of2 -4 carbpn

preferable “Afkyrene*s é)?&%]%h ed %g cﬂglnré’cﬂi% gﬁréﬁ& eor
aikf;ﬁm@tgm&qeélﬁérmgtymmﬂmb@@ﬁdawm@mem ey hdrse
Zﬁéﬂm@ﬂad%lkyﬂe@@ﬁpthymmjl@ﬁ@lwﬁiﬁﬂ@ methdenstraight

yiene, eth Imethy! methyleth Iene
metgpuxl%}fﬁg?e%e C% trlgy ene%/ l(3t}'|yltr|me yl%n]% afkél}/ égy has 1-
%éﬂﬁ}%ﬁ@@ﬁﬁéﬂ%ﬁiﬁé{ rﬁé@hﬁbﬁéawg group, dlethylammo group,

mmhymaataﬁmeﬂgﬂenp, ctGytiohikyieriasigeemplitedip®pylamino group

cyslpalivens B Rt sasbaRs, pwhich is a divalent group of a cycloalkane in
the above meptioned cycloaIE | group, mcludlng specificall

1,2- cycm&ésts’;}féﬁ&“f%&?asbawén@ BigdbtyRihgated 4-7 membered
r;@shpc&)psmwmm@nydnp@gty@hﬁtémawmhes@md from 1-2 nitrogen
Ja%ﬁyglquas%r;ét&&pmgm@r@umﬁ %Qcﬁylclﬁfﬂae{ak Ydifically

g/?flobf;%lgﬁg Alkorx%ﬁl% %0% 5 exelmrellfled a straight chained or rou
ol aF T 08BN 8, MYEfifd %&ﬁﬁcaﬁb‘??ﬁ R group
@rbdﬁhmmgp@@upo Espuxy grbesycheetiniomh exy groupbbtory gbip,ted
zmmlemyimag&esya%@ﬂphgzdlﬂ@kg}yg@wxaﬁ%@@ub 1agimethyletoed an alkoxy
OB, PRGNSR ISP RIRNR: S URUIORY oroup,

"Aryl group" is exemplified by a 6-10 membered aryl group,
including specifically phenyl group, 1-naphthyl group and 2-naphthyl
group.

"Heteroaryl group" is exemplified by a 5-10 membered mono or
bicyclic heteroaryl group containing 1-4 hetero atoms selected from 0-2
nitrogen atoms, 0-1 oxygen atom and 0-1 sulfur atom, including
specifically furyl group, thienyl group, pyrrolyl group, pyridyl group, indolyl
group, isoindolyl group, quinolyl group, isoquinolyl group, pyrazolyl group,
imidazolyl group, pyrimidinyl group, pyrazinyl group, pyridazinyl group,
thiazolyl group and oxazolyl group. The bonding site in the heteroaryl
group is not specifically limited and it may be on any of the nitrogen or
carbon atoms.

"6-10 Membered aromatic carbocyclic ring" shown by ring A in the
formula (1) is exemplified by benzene ring and naphthalene ring.

"5-10 Membered heteroaromatic ring" shown by ring A is
exemplified by a 5-10 membered monocyclic or bicyclic heteroaromatic ring
containing 1-4 hetero atoms selected from 0-4 nitrogen atoms,0-2 oxygen

atoms and 0-2 sulfur atoms, including specifically pyrrole ring, furan ring,
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dimethylpropoxy group, 1-ethylpropoxy group, 1, 1 -dimethylpropoxy
group, 14 hexyloxy group, 4-methylpentvioxy group, 3-methylpentyloxy
group, 2- methylpentyloxy group, 1-methylpentyloxy group,
3,3-dimethylbutoxy group, 2,2-dimethylbutoxy group, 1, 1 -dimethylbutoxy
group, 1,2- dimethylbutoxy group, heptylexy group, 1-methylhexyloxy
group, 1 5 ethylpentyloxy group, octyloxy group, 1-methyiheptyloxy group,
2- ethylhexyloxy group, nonyl.oxy group and decyloxy group, among

RIS P 13eh & vy Akl ga IS qar k roup.
of 1.?4 arboqf)ll)s@/is9 ?%lé%er rlengafl{:?%a%ﬁl%lgrsl %%%%ﬁ?r?ggﬁ,ﬁ}g frk?lo%%/?/%o?e ?lf{g,
OE BRI B lE BaiePT0 GO thE ABoVE IR v imidine
GFedp Prremrsbiitskjicarbonyligem upisalisyaigig, dsakpethotinranahgdndole

alindcabonyh gy Riols? SeetiMONs plRehd g o SREGHILALY 1368 M HIR oxazole

anavl group, butanoyl group and 2- methylpropanoyl group, "Alkoxy
B B oei 0 TR R GRS e A4 e
A5 thisrdaddnak ok yrdem nprefegalsiaiakenijoarbiory kgfogpilsaxaline ring,
straight disirieshotihgasicbed atkoxyarbanyheionai2i8 £atsifically
m%&%ﬁﬁeﬁ'ffﬁﬁgyﬂg%tﬁoﬁ&%ia Efl?g lr%"’t?u égtplo )é:\é(i%rc?on tlor%rg.UpPr ferable
ropoxycarbonyl group, 2-methylethoxycarbonyl group, bu oxycarbonﬁ
HOSNG B HRRV BB R diBen iroupidine Allng, figredy iime, thiophene
thgdraxyaild gnogpirid ebeernpdjfieddbysthectamagshihehabpretnenienast is
ArarRLIPirh IEEYaMY KRURIBEHERS (sRgcifically 2-nydroxyethy
group, 3:hydroxypropy! groyp, 4-hydroxybutyl "group and 2-hydroxypropyl
group. "Halo&t gB/B EZ&Ye RNy 2 idikyl group substituted by
25 the same,Qr different, 1-9 halogen atoms, preferably 1-5 halogen
d\m@mh‘ica trifluoromethyl group, 2,2,2-trifluoroethyl
grouR, ‘4,2- difluoroethyl grotp and pentafluoroethyl group. "Alkoxy
moiety" Iin ( groxyalkoxy group" is exemplified by the same as the above
mentioned alkoxy group. A hydroxyalkoxy group
, wherein ring A, R, n, Y3 and R2are the same defined in the above,

is preferably one selected from the group consisting of following formulas
(3) to (9):
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30 includes specifically 2-hydroxyethoxy group, 3-hydroxypropoxy group,
4- hydroxybutoxy group and 2-hydroxypropoxy group. "Haloalkoxy group"
is exemplified by an alkoxy group substituted by the same or different, 1-9
halogen atoms, preferably 1-5 halogen atoms, including specifically
trifluoromethoxy group, 2,2,2-trifluoroethgxy group, 35 2,2-difluoroethoxy
group and pentafluoroethoxy group. "Alkyl moiety" in "alkylamino group” is
exemplified by the same as 15 the above mentioned alkyl group as
above. Prefeggble alkylamino group is a ﬂgaight chained or branched,,
alkylamino grbup of 1-4 carbons, including specifically methylamino

greyp; BtQyra wp, propylaniing group, 2- methylethylarmigo group
and amino g%g{)ﬁ 5 Two aik m ties iﬁ ylamino’g COOR?

2

as the ab®)e mentioned alkyl group. #¥kferable dialkylamino gro()is a
straight. chained or branched dialkylamino group in which each alkyl
moiety"has 1- 4 carbons, including $fi¥cifically dimethylamino gf&up,
diethylamino group, 10 dipropylamino group, methylethylamino group,
methylpropylgfino group and ethylpropyggmino group. "Cyclic aming3

e fogen a ,
t , in¢clyding specifically 15 izet'di yl
group, ridinyl group, piperafi| Youp, morpholino grou
thiomorph(ﬁh\o group. The cyclic amir(g)group may be substitutedRyith a
halogemg)atom, hydroxy group, oxo group, an alkyl group, an alko&/ group,
an alkylcarbonyl group or an alkoxycarbonyl group. "Aryl group” iS
exemplified by a 6-10 membered aryl group, 20 including specifically
phenyl group, 1-naphthyl group and 2-naphthyl group. "Heteroaryl group"
is exemplifie@dby a 5-10 membered mono or bicyclic heteroaryl group
contaiging 1:4 hetero atoms selected from 0-2
COOR?

COOR?

(R)n
©)

, wherein n, R and R2 have the same meaning as above, and R3 is a
hydrogen atom or an alkyl group, preferably hydrogen atom.

In the formula (1), R is preferably exemplified by a halogen atom
such as fluorine atom and chlorine atom, an alkyl group of 1-4 carbons
such as methyl group and ethyl group, an alkoxy group of 1-4 carbons
such as methoxy group and ethoxy group, a haloalkyl group of 1-2 carbons
such as trifluoromethyl group, difuloromethyl group and 2,2,2-
trifuloroethyl group, a haloalkoxy group of 1-2 carbons such as
trifluoromethoxy group, difuloromethoxy group and 2,2,2-trifuloroethoxy
group, a dialkylamino group of 1-5 carbons such as dimethylamino group,
diethylamino group, ethylmethylamino group and dipropylamino group,
and a cyclic amino group such as morpholino group, piperidino group,
piperazino group and pyrrolidino group, and the cyclic amino group may
be substituted with a halogen atom, hydroxy group, an alkyl group, an
alkoxy group, an alkylcarbonyl group or an alkoxycarbonyl group.

In the formula (1), n is preferably O or 1.
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nitrogen atoms, 0-1 oxygen atom and 0-1 sulfur atom, including 25
specifically furyl group, thienyl group, pyrrolyl group, pyridyl group, indolyl
group, isoindolyl group, quinolyl group, isoquinolyl group, pyrazolyl group,
imidazolyl group, pyrimidinyl group, pyrazinyl group, pyridazinyl group,
thiazolyl group and oxazolyl group. The ®nding site in the heteroaryl
group is not specifically limited and it may be on any of the nitrogen or 30
carbon atoms. "6-10 Membered aromatic carbocyclic ring" shown by ring

Ainthe Ifﬁfm%'%&@s‘ﬁt%%%ﬁ‘BW'SH%%%R&%@% p%/"fmgoqla ttﬁalg%q%(fgglted or

"5 -1Wem ered heteroaromatic ring” shown $<emp
TSRS SRR G WP o PR R RBLEFHEA AT S8 oy
Eebhpteradatbmssbieitadefionr Oudstitrsgematbms DA kyy gemaiashswndby R2

Qr?tﬂélfﬂfrﬁ&m 1@CW%W%EQWQ¥E{QJS;H%&U@”J Ag108n atom,

(PI’ ene rlng yraz I’Il’&g imidazole nng oxazole rng, thiazole rng,

iSoxazote Fing. 1eSthidz6REng AR IR By fa9 Y Re FMERBF MR a1
By lSyrizn e tragitsliigmiomn s pirg) dsocquinblineming Zrooie.
ring, benzhbuEayYiRg: PrAZOTYCRRANEITIRG HdazgR 1P grbapzeisexarele bons,

b b ox zole rin
R e R R e daie k-5
TREQBHUIAGHRSAtHE S aE fsarsTRstETag %lh@tlﬁ’bwﬁ@a%&lmtgma@dqf 2-5
reanbbe aneamny e tite teilt eganrastarbanaOMNEyRka R ICISTOsYEIS of 2-5

ngshiown, Ry g Avks AYsiAineS iR %fg?szggsnfo A0 1ing, gx”a'e

r|n _indole ring and oxazole rm%g? rt er pre e on
Y A PTEpTRRE M srRayt H@Mc&fﬁwa (25fh¢3alkyl
@I‘k@rﬁm QZ)d(Rﬂnywyb[mmhmgbbda alkylsartbRylexe theagmne defined in

%|OW. form ? 1S/ AR UFSRIRGISH ARG SIUB ARSI S mplified by

e sa east e above mentioned alkyl group, alkenyl group and alkynyl
group, respectively.

The substituent in the substituted alkylcarbonyloxy group,
alkenylcarbonyloxy group and alkynylcarbonyloxy group is exemplified by
a halogen atom, hydroxy group, an alkoxy group and an aryl group.

The aryl moiety in the above arylcarbonyloxy group is exemplified
by the same as the above mentioned aryl group. The heteroaryl in the
above heteroarylcarbonyloxy group is exemplified by the same as the above
mentioned heteroaryl group. The substituent in the above substituted
aryl group and heteroaryl group is exemplified by a halogen atom, hydroxy
group, an alkoxy group, a haloalkyl group, a haloalkoxy group, an
alkylcarbonyl group, amino group, an alkylamino group and a
dialkylamino group.

The substituent in the substituted or unsubstituted alkyl group in
the groups R5 and RS in the formula (1) is exemplified by a halogen atom,
hydroxy group, an alkoxy group, a carboxy group, an alkoxycarbonyl group,
carbamoyl group, an alkylamino group, a dialkylamino group, a cyclic
amino group, carboxy group and tetrazolyl group which may be substituted
by an alkyl group, wherein the groups R5 and Ré may be substituted with
one or more substituents, preferably 1-3 substituents.

The cyclic amino group includes specifically piperidino group,
piperazino group, pyrrolidino group, morpholino group, thiomorpholino
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(3)to (9): 17 R3 R3 R3 COOR2 COOR2 COOR2 R(R)n (3) (4) (5) R3R3
R3 COOR2 COOR2 COOR2 r/ N (R)n NW(R)n (R)n (O (7) (8) R31
COOR2 (R)n (9) , wherein n, R and R2 have the same meaning as
above, and R3 is a hydrogen atom or an alkyl group, preferably hydrogen
atom. In the formula (1), R is preferably exemplified by a halogen atom 5
such as fluorine atom and chlorine atom, an alkyl group of 1-4 carbons
such as methyl group and ethyl group, an alkoxy group of 1-4 carbons

S FRRiRBCErou: Aalpalkyl groyp of 1-2
%ﬁ%ﬁnsﬁéﬁch %%’triﬂu&i%*n"éﬁ?’ S o 2.0
t

SPERI GPSUBC ERAA KRy GO SRR LI RAS KRR as 10
trifluoronfthexyrgfetsh stifayoloraethexyrgrcup aliy g2 upifldrebttantyons, an
GO SRYVIRBUD) GFOMP @1&}45{;9@&1%% sushcasneYIAMIRA P amino
cheltylaming qraup, eitimethylaming doun and dipropylaming aroup,
and dycﬂc Arino grouﬁsuc?fas mp%o ino gr§up, Biperldl% gro p,mo group.
piperasmiesraliyhrapirrtigrriepbilis davrreeidiegiicoanaeet groupetiag group,
16 hessotoséit hgaogv;dﬁm;aahaipl El@ﬁlmgﬂﬁkﬁﬁdltﬁlﬁ&l gf@u%.anlrﬁikméf?b%ﬁéfhbly, R2

a r n arbon oup..ln the .
%&:%é{gﬂé%@cfé%r eé% %%ﬂ%rgfgﬂg %E‘%#aggg%/gns SN BRHR Y %y amino
y

group, an ari amino group, a dialkylamino group or a cyclic amino group.

The compound in the formula (1) wherein R?2 represents hydrogen
atom is also useful as the synthetic intermediate of the compound wherein
R? represents except hydrogen atom. The compound in the formula (1)
wherein R2 represents hydrogen atom is also useful as a reagent for testing
pharmacokinetics of the compound wherein R2 represents except hydrogen
atom because the former corresponds to a metabolite of the latter.

In the formula (1), Y2 is preferably a single bond or a straight
chained alkylene group of 1-4 carbons, including specifically methylene,
ethylene, trimethylene and tetramethylene.

In the formula (1), Y3 is preferably a single bond or a straight
chained or branched alkylene of 1-4 carbons, including specifically
methylene, ethylene, trimethylene, tetramethylene and methylmethylene.

In the formula (1), X2 is preferably oxygen atom, NHSO,, NHCONH
and NRS.

In the formula (1), Z! is preferably a straight chained or branched
alkylene of 1-5 carbons, including specifically methylene, ethylene,
trimethylene, tetramethylene and pentamethylene, 2-methylmethylene, 2-
methylethylene, 1-methylethylene, 2-methylpropylene and 2,2-dimethyl-
propylene. Still further preferably Z! is ethylene, trimethylene and
tetramethylene. The alkylene may be substituted by hydroxy group, oxo
group, etc.

In the formula (1), when X! is NR#4, R* is preferably hydrogen atom
and an alkyl group of 1-3 carbons, more preferably hydrogen atom and
methyl group. X! is preferably oxygen atom and sulfur atom, more
preferably oxygen atom.

In the formula (1), Y! is preferably alkylene of 1-6 carbons,
including specifically methylene, ethylene, trimethylene, tetramethylene,
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18 In the substituted or unsubstituted alkyl group, the substituted or
unsubstituted alkenyl group, the substituted or unsubstituted alkynyl
group and the substituted or unsubstituted cycloalkyl group shown by R2
in the formula (1), the substituent is exemplified by a halogen atom, 5
hydroxy group, an alkoxy group, an acy&y group, amino group, an
alkylarnino group, a dialkylamino group and. a cyclic amino group. The
acyloxy group is exemplified by acyloxy group of 2- 10 carbons, including

peHbsHivtes RHNsHASIE ed-apcRIDONYIBKY BIRER-2bR% SAFRRIR: Ghained
saLi%séltuted Py Hgsu? tituted alkenylcarbonyloxy group of 2-5 1.0 carbons,

Stituted oruRSubEiituted alkynylcarbonyloxy group of 2-5 carbons, a
substitutéd rafeimpatiautdd atylsamsistekiygrotlyegrhatsubsttytbory group, a

msr?@tﬁmaiie?mzby@ﬁmmgpog&@@mm,cailfﬁnyé,aaogalgygm
| o) CarnonNydiox (0] alkenyicar YAOXY droup an
A S e%m@ﬁ% B S dislogt!

HENEBr Il ey P TRt Bkeh g RSk oY By YL grétip? reaffeeniseindrae

subissititeneih dhersishstitited edkyisdrbenyinxy Theu:y isenpicar hoewexyly
%ﬁggﬁ%m_nylcarbonyloxy group is exemplified by a halogen atom,
hydroxy %roup, an alkoxy group and an_aryl group. 20 The aryl moiety in

the aboverTORBEHYR S FHeRtHpiR Bl SR eaARG R YBstisuted
rhetetiorrattlogybywip cXbm hbferddryl inlthbbgeroatdnetérgdrglrargomyinxyn alkyl
ggﬁ&tpﬂ,sﬁ%%&k@%@@&&eﬁ%ﬁm%&ﬁ%dﬂ%@m&;egtﬁéa?r,ygn

garﬂ{u . The substituent in the above substityted aryl group and heteroaryl
S R By S HO G SRorA ) D8 S A ey
gHsdBylaraealRyPyioup, a haloalkoxy group, an alkylcarbonyl group,

amt:nq gmeqﬁra%ybamnnégi@u@@ﬂég@@l@gﬁill,aﬁlgiaeog@lg@oabg a straight
sybstituent in the tituted or unsubstituted a roup.n the groups. .
RS%GN %rirril)% 3 %{rgrrau a ﬂsgerggr]ﬁp(ilfﬁijagbcag%a ogaerrEl)daﬁ)rS:l{ ragg%% chained or

HY D AMsOXY GAKBRP B 8LBUR CArBoxFaFBapsan alkoxycarbonyl
group, The above alkoxy group is specifically exemplified by methoxy

group and ethoxy group. The above alkoxycarbonyl group is specifically
exemplified by methoxycarbonyl group and ethoxycarbonyl group. The
above haloalkyl group is specifically exemplified by trifluoromethyl group.
The above haloalkoxy group is specifically exemprified by trifluoromethoxy
group.

The adenine compound of the present invention, in accordance
with the kind of the substituent includes all tautomers, geometrical
isomers, stereoisomers, and a mixture thereof.

Namely, in a case where there are one or more asymmetrical
carbons in the compound of the formula (1), there exist diastereomers and
optical isomers, and mixtures of those diastereomers and optical isomers
and separated ones are also included in the present invention.

Additionally, the adenine compound shown by the formula (1) and
its tautomers are chemically equivalent, and the adenine compound of the
present invention includes the tautomers. The tautomer is specifically a

hydroxy compound shown by the formula (1'):
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carbamoyl group, an alkylamino group, a dialkylamino group, a cyclic
amino group, carboxy group and tetrazolyl group which may be
substituted by an alkyl group, wherein the groups RS and R6 may be
substituted with one or more substituents, preferably 1-3 substituents. 35
The cyclic amino group includes specifi@dlly piperidino group, piperazino
group, pyrrolidino group, morpholino group, thiomorpholino 19 group,
pyrrolidon-I-yl group and succinimid-I-yl group, 4- hydroxypiperidino group
and 4-methylpipef\§(p|_§no group. R2 is preferably hydrogen atom, an alkyl
group of 1-4 carbagns, an acyloxyalkyl group, or an alkyl group of 1-6
carbons substitutgd by an}lpo 5 group, an alkylamino group, a
dialkylam.ino @p ofrar cyglic amino group. The acyloxyalkyl group is
exemplified sgecifical by a QiHethyl group, 1-acetoxyethyl(@tbup
gﬂd/b%ﬂzoy e . Further preferably, R2 is methyl group, or
alkyl g?r<oup of N4 carbons substituted by amingygroup, an alkylamino
group, a dialkylamino groupdrax@yelicramif
the formula (1) wherein R2 represents hyd
the synthetic intermediate of the compound wheréR),R2 represents
except hydrogen atom. The com qund in_the formula (1) wherein R2
represeﬁtgfﬁya?élégﬁlﬁ gt %sc%us]é)'?m)gs Xtedertforiéamg! have the
SREMEROKINEESSst d@vempound wherein R2 represents except

hydrogemié gtembesaysedns K&B&%ﬁ&@f&@ﬂqg%ﬁ&ﬁlmﬁ%ﬁoﬂg@ﬂ 084 sait
I 18, gnatrée fgtmu%g)éY IS ;Prefer bly a single bond or a straight

chained alkyleneé group of -4 %atrbSOré,r iﬁ%ﬁf&ﬁ%sﬁ@dﬂ@éﬁ?ﬂ%@tﬁﬁé‘lﬁlt such
ethiedE shineifgIdnedinb terddmthyiéate, IhtHedmdida (L)X &iand
piederdiiye singlabongoiia skrighii2Oehained arianshad alkylens ef

e AR By (e brERdrably

siotHoRpisOReRiGeeonAteNRY It soeaulonytz) and the base
pa¢ferabkemplifighishainedaghrandhest salt such as sodium salt,
potassium salt, calcium salt, magnesium salt and ammonium salt, and an
organic base salt such as triethylammonium salt, triethanolammonium
salt, pyridinium salt and diisopropylammonium salt, and further a basic or
acidic amino acid salt such as arginine salt, aspartic acid salt and glutamic
acid salt. The compound shown by the formula (1) may be hydrate and a
solvate such as ethanolate.

The compound shown by the formula (1) can be prepared by the
following methods. The starting compounds not disclosed in the below
can be prepared by a similar method to the following method or by a
known method or its similar method.

Preparation Method 1
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25 alkylene of 1-5 carbons, including specifically methylene, ethylene,
trimethylene, tetramethylene and pentamethylene, 2-methylmethylene, 2-
methylethylene, 1-methylethylene, 2-methylpropylene and 2,2-dimethyl-
propylene. Still further preferably Zi is ethylene, trimethylene and
tetramethylene. The alkylene may be sulgstituted by hydroxy group, oxo
30 group, etc. In the formula (1), when Xl is NR4, R4 is preferably
hydrogen atom and an alkyl group of 1-3 carbons, more preferably
hydrogen atom and methyl group. Xl is preferably oxygen atom and sulfur
atom, more preferably @(ygen atom. 35 In the formula (1), Yz is
preferablwalkylene of 1-6 crbons, inclu,(,i,i@g specifically methylene,

i NH
ethyleng; iethylene, @E?amethyleneN/ ntamethylene and 2 \
heptaméth hrfrt\. morepreferably a st@gh chained-alkylene of 1-5 /N(i S—gr
carbShs. Th the formula (1), Rl is pretErably H‘gdro en atom, hydroxgi” >N~ N
group, a (Btraight chained or branched allgpxy grdup of 1-4 carbons, a ) Zya
straight 5 chained or branched alkoxycarbonyl group of 2-5 carbons, a
halpalkyl \group of 1 or 2 carbons, g haloalkoxy group of 1 or 2 carbons
and &' substituted or unsubstitute‘d(\afﬁ group. The aryl group is preferably
phenyl group. The substituent in tyg substituted aryl group and the
substituted 10 heteroaryl group is exemplified by a halogen atom,
hydroxy group, an alkyZ'ggoup, an alkoxy group, a haloalkyl group, a

haloalkoxy'group, an glylcarbonyl grou Hamino group, an alkylamino NH, H
group j(ﬁ;";f}ialkylamino group. Morey ably Rl is hydrogen atong=~,-N
hydbox , a straight 15 chaiméy, dr hed alkoxy group of 1:4)\ | N>:O
carbons and'a straight chained or branched'ZéJJ@xycarbonyl group of 2- Z'os
carbons!'Phe above alkoxy group is spédifically exemplified by methoxy! X

group and ethoxy group. The above alkoxycarbonyl group is specifically

R1,YQX1H
X)
NH, NH
2
1
RVY\XH\\N N Y 1J\\ | N>:O
; RTSXTSNTTN
Z\x3 Z1\x3
(Vi) (Vi)

, Wherein L represents a leaving group, and R!, Y1, X! and Z! have
the same meanings as above, and X3 is a group shown by the following
formula:

3

Y
_._Xz___Yz‘_@/ “SCooR?

(R)n

(wherein ring A, n, R, R2, X2, Y2 and Y3 have the same meanings as above),

a leaving group, amino group, hydroxy group, mercapto group, carboxy
group or sulfonic acid group.

The compound (II) can be obtained by reacting the compound ()
with the compound (IX) in the presence of a base.

As the base, use can be made of an alkali metal carbonate such as
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exemplified by methoxycarbonyl group and ethoxycarbonyl group. The 20
above haloalkyl group is specifically exemplified by trifluoromethyl group.
The above haloalkoxy group is specifically exemprified by trifluoromethoxy
group. The adenine compound of the present invention, in accordance
with the kind of the substituent includeszd tautomers, geometrical 25
isomers, stereoisomers, and a mixture thereof. Namely, in a case where
there are one or more asymmetrical carbons in the compound of the

fQ&@HJ%QMQ&ﬁ%@(QﬁQ'%%‘@i?&@ﬁ{%éf@oﬁg&caéﬁ%@?a dn%”d mﬁ‘t“refs 1

ose dlaste%}omers and optlca isomers and separat ones are a SO

.ﬁé A RRGh S RRlRUmGRAT R AR foRAAA L by derite Bamkpaamedium
dhosivashiyl ¢heofd romitasgl 1 amdhyith txidema siatelchgdricgiiy eguivatnds sodium

?ﬁfiﬂg@ea@?_lﬁ%@%aqcﬁt neoHad Qﬁ@}?f aldr %Q%@Mﬁ'ﬂttoﬂd@{;ﬂid@j the th% solvent,
automers, The tautome cific rgxy compound shown by
thEFSFmul (T’)ag ﬁlﬁ?ﬁ@% ?1% I-G\hf%: %&C‘? RM
ceyrRIRide weldeialamg Aand memyme)@hkzr,ld@,, Y2, atBendithasediethyl
temaammngam?ﬁ?ﬁm '?jhall@ﬁaﬁﬁa?ﬂ&;\@@i'ﬁ%ﬁ‘iﬁ@@@i@e‘%ﬁ“siéch as
an acid salt as satTe cl .

examgﬁl e an m%%énlé aci glpfsucp 8 g%nocﬁicor%l e, iafgrobigqn@nﬁ%acuon

JGRRSTAVATSicHIvCAlgd Eram HFeagRabakau bR &ggrﬁ@%mdsﬁnesb@ﬂmg
gootiitaie tloxalatecacetate, formate, propionate, benzoate,

iuoroageieiepARAR ATELS 0BRSS5 B apound

and p-toluenesulfonate, and the base 10 salt IS €
Hirgahie DRsDTOR QR SBhrissIcan be made of bromine,

hydroperbromic acid and N-bromosuccinimide. In this reaction, a
reaction auxiliary such as sodium acetate may be added. As the solvent,
use can be made of a halogenated hydrocarbon such as carbon
tetrachloride, methylene chloride and dichloroethane, ether such as diethyl
ether, acetic acid and carbon disulfide. The reaction temperature is
selected from a range of about 0°C to around the boiling point of the
solvent.

The compound (VI) can be obtained by reacting the compound (I1))
with a metal alkoxide such as sodium methoxide, followed by treating
under acidic conditions.

As the solvent on reacting with the metal alkoxide, use is made of
an ether such as diethyl ether, tetrahydrofuran and 1,4-dioxane, an
aprotic solvent such as dimethylformamide and an alcohol such as
methanol corresponding to the metal alkoxide used. The reaction
temperature is selected from a range of room temperature to around the
boiling point of the solvent.

As the acid to be used in the acid treatment, use can be made of an
inorganic acid such as hydrochloric acid, hydrobromic acid and sulfuric
acid and an organic acid such as trifluoroacetic acid. As the solvent, use
is made of ether such as diethyl ether and tetrahydrofuran, an aprotic
solvent such as dimethylformamide and acetonitrile and an alcohol such
as methanol and ethanol. The reaction temperature is selected from a
range of room temperature to around the boiling point of the solvent.

The compound (VIII) can be obtained by reacting the compound (VI)
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potassium salt, calcium salt, magnesium salt and ammonium salt, and an
organic base salt such as triethylammonium salt, triethanolammonium
salt, pyrid.inium salt and diisopropylammonium salt, and further a basic or
acidic amino acid salt such as arginine salt, aspartic acid salt and glutamic
15 acid salt. The compound shown by tRg formula (1) may be hydrate and
a solvate such as ethanolate. The compound shown by the formula (1)
can be prepared by the following methods. The starting compounds not

Qisalosed inth (le{aN;gan be prepared by a similar method to the
foIIowm method or %y C%\%[{‘I method or jts similar metho%1
Prepara 8nal\ﬁ3f?1 g5 L ASGTHER R P RHG LR 1g-tRe presence

or-abpearfl N €hger (H2ihxdasex Bs¢IhailpRmidelsf Ra-XXHH ((gtal
\ée(?ﬁoha@gﬁdﬁ%(%ﬁwﬂ@ MHABdhateNaM Mot dhidn RérbhotdheHan alkaline

RaYE AN SRS YR &K one%I.’LX]'H al hydroxide such
as sodium hydroxide and potassium hydroxide and an organic base such
as triethylamine, diisopropylethylamine and 4-dimethylamino pyridine.

As the solvent, use can be made of an ether such as tetrahydrofuran, 1,4-
dioxane and diglyme, an alcohol such as propanol and butanol and an
aprotic solvent such as dimethylformamide. The reaction temperature is
selected from a range of about 50°C to about 200°C. The reaction may be
carried out in the absence of a solvent.

In a case where X! is oxygen atom or sulfur atom, the reaction is
conducted in the presence of a base. As the base, use can be made of an
alkali metal such as sodium and potassium and an alkali metal hydride
such as sodium hydride. As the solvent, use can be made of an ether
such as tetrahydrofuran, 1,4-dioxane and diglyme, and an aprotic solvent
such as dimethylformamide and dimethyl sulfoxide. The reaction may be
carried out in the absence of a solvent. The reaction temperature is
selected from a range of about 50°C to about 200°C.

In a case where X! is SO;, an intermediate wherein the
corresponding X! is sulfur atom is oxidized by oxone (registered trade
mark) or m-chloroperbenzoic acid (mCPBA).

In the process of preparing the compound (VIII) from the compound
(I), the compound (V) can also be synthesized from the compound (II} by
the same method as above, or the compound (VIII) can also be obtained by
synthesizing the compound (V) from the compound (I) through the
compound (IV) and converting the resultant to the compound (VII) which is
then converted to the object.

Preparation Method 2
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NH2 NI-12 1-N-Br NN N~OR1 YX1 N NR1 Y\X1 NN Z~X3Zip 3
(VII) X (VIII) wherein L represents a leaving group, and R1, Y1, Xl and Z1
have the same meanings as above, and X3 is a group shown by the
following formula: 3 -X2-Y2-f- AYCOOR2 5 (R)n (whereinring A, n, R,
R2, X2, Y2 and Y3 have the same meapiggs as above), a leaving group,
amino group, hydroxy group, mercapto group, carboxy group or sulfonic
acid group. The compound (II) can be obtained by reacting the compound
() 10 with the compound (IX) in the presence of a base. As the base, use
can be madenaf.annakali metal carbonate such as 23 mum carbonate
and potasswm c onate an alkaline earth meter¥car te such as NH2
calcium carbon a metalylj}ydr |de such as sodj hydroxide and
8 $|um hyd.tggﬁ%a metal ﬂgdr)ag@nate suclor&ggz»dm hydride, i‘ >:O
meta aloxide such as poﬁ&gﬂ;lunﬁlt butoxide. As the solvent, Emgéx"a

g&g of a halogenated hydrocarb%msﬁch as carbon tetrachloride, Z1\X3
chidfdform and methylene chloride, an ether such as diethyl ether,
tetrahydrofuran and 1,4- dloxadé"hnd an aprotic solvent such as
dimethylformamide, dimethyl sulfoxide and acetonitrile. The reaction
temperature is selected from a range of about OC to around the b
point of the solvent. The compound (Il) can be obtalnq;j by br
the compound

NH;
NN
(XI11)

, wherein L is a leaving group, R!, Y!, X! and Z! have the same
meanings as above, X is amino group, hydroxy group or mercapto group,

and X3 is a group shown by the following formula:

v3
__.xz——vz—@/ “SCooR?
(R)n
(wherein ring A, n, R, R2, X2, Y2 and Y3 have the same meanings as above.),

a leaving group, amino group, hydroxy group, mercapto group, carboxy
group or sulfonic acid group.

The compound (XII) can be obtained by reacting the compound (XI)
with the compound (XIV) in the presence of a base.

As the base, use can be made of an alkali metal carbonate such as
sodium carbonate and potassium carbonate, an alkaline earth metal
carbonate such as calcium carbonate, a metal hydroxide such as sodium
hydroxide and potassium hydroxide, an organic base such as triethylamine,
diisopropylethylamine, pyridine and 4-dimethylaminopyridine, a metal
alkoxide . such as sodium methoxide. As the solvent, use can be made of a
halogenated hydrocarbon such as methylene chloride, an ether such as
diethyl ether, tetrahydrofuran and 1,4-dioxane, an alcohol such as
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(). As the brominating agent, use can be made of bromine,
hydroperbromic acid and N-bromosuccinimide. In this reaction, a reaction
auxiliary such as sodium acetate may be added. As the solvent, 15 use
can be made of a halogenated hydrocarbon such as carbon tetrachloride,
methylene chloride and dichloroethane,sggher such as diethyl ether, acetic
acid and carbon disulfide. The reaction temperature is selected from a
range of about OC to around the boiling point of the solvent. 20 The
btaine ' ompound (JII) with .

e N o Ry Pk tiprmamice,
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i prade o g0 effadrosuch s toiethyl athehetéivdliydrohirsnodntie solvent.
1,4-dioxang, abmBAPReLi VEeRh imethyl ' n
?é?ﬁf‘% u%j as rgethang(jvq %{eﬁﬁﬁeﬁﬁﬁgﬁ%gﬁaﬂ d%%s%o%q ?Rlemd

a tiona}em%ecf)arflu?glilsnse X FHEHT RIS Hb et RhRIRARS -
around thé thsilipgsseirsefane belveatersithe huit gahie Uset imttieditid an
Taiﬁaémeﬁt:tuseaﬁajbhaﬂ@@gﬂﬁﬁr?@d’_‘ sé@i{%%rggﬁifo%@e%ﬁ i’a}f&@él;ﬁﬁw@é?bonate

| romj id and sulfuric_acid and an prganic acid such as
O B S R oS Al et
Srdraridasiraly dtfindianhastormddsorrtpaies sis dinrewisttoideamiderganic
hacasetcnitriedathginaidakoltigipepmethanchand, aiharehd had 4-
ERsta MR tin SR RIS MRS R as

ound the boiling point of the solvent. The compoun can be
BT rBAERRS BRD GhATVITE RS ASHBBYRIRIaR AL 4-
cassaniero K digliRd, the abaittionssdondutiethndblepidseteansl; and an

absepeeseivehast: As dha bR dISEifAMBAMDIAAE 4D &M'hﬁ%&%ﬂ sulfoxide.

rbonate.such as sodium carbonate and potassium carbonate, an i
TRSIFE IO CABEFAR: h hE GHERIR BafbSANEDk mahy reaction

Egrapsi@dusigets selected from a range of room temperature to around the
boiling point of the solvent.

2

In the process for preparing the compound (VIII) from the
compound (XII), the compound (VIII) can also be obtained by synthesizing
the compound (XIII) and then reacting it with the compound (XVI).

In a case where X is amino group, the compound (XIII) can be
obtained by reacting the compound (XII) with guanidine in the presence or
absence of a base.

As the base, use can be made of an alkali metal carbonate such as
sodium carbonate and potassium carbonate, an alkaline earth metal
carbonate such as calcium carbonate, a metal hydroxide such as sodium
hydroxide and potassium hydroxide, an organic base such as triethylamine,
diisopropylethylamine, pyridine and 4-dimethylaminopyridine, a metal
alkoxide such as sodium methoxide.

As the solvent, use can be made of an ether such as
tetrahydrofuran, 1,4-dioxane and diglyme, an alcohol such as methanol
and ethanol, and an aprotic solvent such as toluene, dimethylformamide
and dimethyl sulfoxide. The reaction may be carried out in the absence of
a solvent. The reaction temperature is selected from a range of room
temperature to around the boiling point of the solvent.

In a case where X is hydroxy group, the compound (XIII) can be
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as sodium hydroxide and potassium hydroxide and an organic base such
as triethylamine, diisopropylethylamine and 4-dimethylamino pyridine. As
the solvent, use can be made of an ether such as tetrahydrofuran, 1,4-
dioxane and diglyme, an alcohol such as propanol and butanol and an 10
aprotic solvent such as dimethylformamidge. The reaction temperature is
selected from a range of about 50C to about 200C. The reaction may be
carried out in the absence of a solvent. In a case where Xl is oxygen atom

ion | tedi esence of a base. As
%ﬁ%ﬁ%ﬁﬁ?@ﬁﬁ%ﬁ%ﬁa@mﬁ TG L st or

Sotassit PRFGrigSS Gem Restidm oyarcdkal metal

potassium and an alk
SoRraiesush v wediaiof aamktbeatsuohdap detadiydrofaidionate, an alkaline

e el CHPPOHEE Binctal hydrondde such
ide.an me . . .
O PR B e it Resa1H6 Boie ach as
frafttwviarye of dibsersuey tetapburoo Myindivasednere Xl is SO2, an
miveretlegliate iwbeseiithe, a@rdeénﬁeﬁﬂrﬂm%b&igelwaﬁogg (:;§O%C{?f3lﬁ3%?)l%%llomde'

i or m-cnlioropernenzolic acl m .
the proc B e e G Rt e Obad 22 ()
Rl HE) Lt dissanesyhthdigsmeonntiaicobobsuct @5 metthanol
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R* Y=X'THM Neled viieR &7 1 Bhercapto group, the compound (XIII) can be
obtained by reacting the compound (XII) with benzoylisothiocyanate in the
presence or absence of a base, followed by cyclization. In the reaction
with benzoylisothiocyanate, as the base, use can be made of an alkali
metal carbonate such as sodium carbonate and potassium carbonate, an
alkaline earth metal carbonate such as calcium carbonate and an organic
base such as triethylamine, diisopropylethylamine, pyridine and 4-
dimethylaminopyridine. As the solvent, use can be made of a halogenated
hydrocarbon such as methylene chloride, an ether such as tetrahydrofuran
and 1,4-dioxane and an aprotic solvent such as dimethylformamide and
dimethyl sulfoxide. The reaction temperature is selected from a range of O
°C to around the boiling point of the solvent.

In the cyclization reaction, as the base, use can be made of an
alkali metal hydroxide such as sodium hydroxide and potassium hydroxide
and a metal alkoxide such as sodium methoxide and potassium t-butoxide.
As the solvent, use can be made of an ether such as tetrahydrofuran, an
alcohol such as ethanol and 2-propanol and an aprotic solvent such as
dimethylformamide and dimethyl sulfoxide. The reaction temperature is
selected from a range of around room temperature to around the boiling
point of the solvent.

The compound (VIII) can be obtained by reacting the compound
(XIII) with the compound (XVI) in the presence of a base. As the base, use

can be made of an alkali metal carbonate such as sodium carbonate and
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(XID (VI R"Y.L (XVI) NH2H N'1 N~O X'N zf-X3 (XIIl) wherein L is a
leaving group, Ri, YI, Xi and ZI have the same meanings as above, X is
amino group, hydroxy group or mercapto group, and X3 is a group shown
by the following formula: Y 3 -X2-Y2 000R2 5 \--jj((\\(R)n (wherein ring A,
n, R, R2, X2, Y2 and Y3 have the sameggeanings as above.), a leaving
group, amino group, hydroxy group, mercapto group, carboxy group or
sulfonic acid group. The compound (XII) can be obtained by reacting the

mr{%arg&m{@ tQﬁ a@m&@g&%{@ RABRSNCE %L%Qaasec Sium

%ase use can made of an alkali metal carbonate such as so
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é@mraglé@lcm mectabbudie geneétabhytiraxide dich dsysoitiemahysirgxite base

@&aqgmg}y&meedﬁwg@%&ﬁ%%ﬁh@w@&ha@gm%ﬁ

iSO lethylami ridi thylaminopyridine, a metal
C}ﬂ(O)g{ eE} %/u Maspgf)égl uﬁgm&%eox@ee t%\s%lgo% eﬁP({ﬁ/@ﬁtﬂ? RSHYge bbptoxide.
HiiddenaedeERyeioeatah Bacnadernbmyiehechiotiit hadehersonisash as
diathylreteeratailahii ol Godn . shdinanieyRhaleRhRligech@%A%r such as

319??\] e h prot sglvent such as,

33 met yl% %np?%rﬁl'%e q({ﬂ’met hgox(lgge1 gngacgt%nlﬁe Thé Pérggt?oﬁowent such
tBfn H%W@l@%%ﬁé@e’f%wﬁt%g%lgpmm fratenidilRe bbhipgeaction
peinpef-thiesolivestlected from a range of about 0°C to around the boiling

point of the solvent.

Preparation Method 3
NH,

0

1’Y\ /C’\/[N 3 2

R \ Y°-CO,R
#en )

(Xvii) (Rn
, wherein ring A, n, R, R}, R2, X1, X2, Y1, Y2, Y3 and Z! have the

same meanings as above.

In a case where X3 is a leaving group, amino group, hydroxy group,
mercapto group, carboxy group or sulfonic acid group in the above formula
(II) to (XVI), each of them can be respectively converted to the compound
(XVIII) according to a method known to the skilled artisan or similar
thereto. Those methods are, for example, disclosed in "Comprehensive
Organic Transformations, R. C. Lalock (VCH Publishers, Inc. 1989)".

Those methods are concretely explained below.

{1) A case where X8 is a leaving group
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The compound (VIII) can be obtained by reacting the compound 5 (XII)
with the compound (XV) in the presence or absence of a base. As the
base, use can be made of an inorganic base including an alkali metal
carbonate such as sodium carbonate and potassium carbonate, an
alkaline earth metal carbonate such as cadcium carbonate, a metal
hydroxide such as sodium hydroxide and potassium hydroxide, an organic
10 base such as triethylamine, diisopropylethylamine, pyridine and 4-
dimethylaminopyridine, a metal aIkom%e such as sodium methoxide. As
the solvent, use can be made of 1&0sfich as tetrahydrofuran, 1,4-
dioxane and. diglyme, dmteot? h as methanol and ethanol, and an
aprotic solvent such as toluene, ) hylformamlde and dimethyl
sulfoxide. 1§Jhe reaction m S(g%be carfied out in the,\apsent of a solvent.

The reactlo te erature i lected from a range of foom temperature to
around t point of the solvent. In the prdce’s reparing the
om the compound (X III) can also

be obtalne by syinthesmng 20 the co ound(( X and en reacting ifY -CO2R?
with the compound ). In a case where X is amino group\the~Y2#
compound @’\)lll) can be obtained by reacting the cog;aound (XI1) itk R)n
guanidine in the presence or absence of a base. AS the base, use can bé"
made of an alkali metal carbonate such as 25 sodium carbonate and
potassium carbonate, an alkaline earth metal carbonjate such as calcium
carbonate, a metal hydroxide such as sodium hydroxide and potassium
hydroxide, an organic base such as triethylamine, diisopropylethylamine,
pyridine and 4-dimethylaminopyridine, a metal alkowide such as sodium
methoxide. 30 As the solvent, use can be made of/ ether such as
tetrahydrofuran, 1,4-dioxane and diglyme, an alcohol |guc ethanol
and ethanol, and an aprotic solvent sucﬁasYtgg] ' thylformamldng
and dimethyl sulfoxide. The reaction may be carried out ||§1the2abs§
a solvent. The reaction temperature is selected from a range @
(XVIil) (R)n

CO,R?

, wherein ring A, n, R, R, R2, X1, X2 Y!, Y2, Y3and Z! have the
same meanings as above, and X# is oxygen atom, sulfur atom or NRS5.

The compound (XX) can be obtained by reacting the compound (V)
(wherein X3 is a leaving group) with the compound (XXI}.

In case where X* is NRS, the reaction is conducted in the presence
or absence of a base. As the base, use can be made of an alkali metal
carbonate such as sodium carbonate and potassium carbonate, an alkaline
earth metal carbonate such as calcium carbonate, a metal hydroxide such
as sodium hydroxide and potassium hydroxide and an organic base such
as triethylamine, diisopropylethylamine and 4-dimethylaminopyridine. As
the solvent, use can be made of an ether such as tetrahydrofuran and 1,4-
dioxane and diglyme, an alcohol such as propanol and butanol and an
aprotic solvent such as dimethylformamide, dimethyl sulfoxide or
acetonitrile. The reaction may also be carried out in the absence of a
solvent. The reaction temperature is selected from a range of room
temperature to around the boiling point of the solvent.

In case where X# is oxygen atom or sulfur atom, the reaction is

conducted in the presence of a base. As the base, use can be made of an
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35 temperature to around the boiling point of the solvent. In a case where
X is hydroxy group, the compound (XIIl) can be 27 obtained by reacting
the compound (XII) with urea in the presence or absence of a base. As
the base, use can be made of an alkali metal carbonate such as sodium
carbonate and potassium carbonate, anzgkaline earth metal carbonate
such as calcium carbonate, a metal hydroxide such 5 as sodium
hydroxide and potassium hydroxide, an organic base such as

tﬁﬂ&'&ﬂ%'@&’ Qﬂéﬁ%‘g%%fﬁi’x'ﬁ@%o{y&qﬁ}% %@da‘lélkali metal hydride such as
dimethylaminopyridine, and a metal alkoxide such as sodium methoxide.
RO B ise A B FRRETSh HFE R R MaS Q) TR AHch a5
Ttetdibyaime famdrighiné, el migehel sudhiasynethand| atOgnd gthasiokent such
and aRRPHIHSRIMSRRUGR amtelsnendimelnyiforrpamide and dimsthvdo be
sulfoxugie. tt‘le r%gctlo,n may be carrl§d gf%t |r1},£$ absence gt)f a solvent. .

CETSSCRY Y B e AR S Al R Yot a FAGESBF LM EREE It I
Soleatethérosiing pois of trospltenparedlesstovdrerend ithhéeding point of
ateelpotheraompound (XII1) can be 15 obtained by reacting the compound

( )Awgt Sl ¥gs}g§hligc anate iln %le presence or absence of a base,
f%m%zm JTT. with benzoylisothiocyanate, as the
BhdeCase BRI 8o 0T dn QI Rt SHRbGHANRA R AR’
carbonate and potassium carbonate, i C%Ig%ine earth metal carbonate
such as calcium carbonate and an-exganic 20 base such as triethylamine,
diisopropylethylamine, p%idm‘é( 4} dimethylaminopyridine. As the
solvent, use can be made of a halogenated hydrocarbon such as
methylene cRlgyide, an ether 855 as tetrahydrofurantgnd 1,4-dioxane
and an aprofi¢c sojyent such as dil)nethylformamide d di\rlnethyl
sulfoxgde."ﬁ'ﬁe eas}ion tempenaﬂme.i&selectep fr /al ange of 0 25'C to
qi@uﬁd)g ' point of the solvent. Inr\theYexgl' [ ction, as the V3-CO.R2
base, use can be adg of an alkali metal hydroxide such s sqdium 2
hydroxide and potass?ﬁm hydroxide and a metal alkoxide such a8's

methoxide agwg potassium t-butoxide. (XX-2) (R)n
NH
2 H
NZ >N
1 )\\ | \FO
R'7OX"SN '\{1 Y3-CO,R?
Z\Xz__Yz
(XVIIL (Rhn

, Wherein ring A, n, R, R!, R2, X1, X2 Y1 Y2 Y3 and Z! have the
same meanings as above, X5 is COCIl, SO2Cl, NCO or NCS, and X6 is
NR5CO, NR5S0O;, NRSCONRS or NRSCSNRS,

The compound (XX) can be obtained by reacting the compound (V)
(wherein X3 is amino group) with the compound (XXII) in the presence or
absence of a base. As the base, use can be made of an alkali metal
carbonate such as sodium carbonate and potassium carbonate, an alkaline
earth metal carbonate such as calcium carbonate and an organic base

such as triethylamine, diisopropylethylamine and 4-dimethylaminopyridine.
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As the solvent, use can be made of an ether such as tetrahydrofuran, an
30 alcohol such as ethanol and 2-propanol and an aprotic solvent such as
dimethylformamide and dimethyl sulfoxide. The reaction temperature is
selected from a range of around room temperature to around the boiling
point of the solvent. The compound (VIIBcan be obtained by reacting the
compound 35 (XIII) with the compound (XVI) in the presence of abase. As
the base, use can be made of an alkali metal carbonate such as sodium

Cﬁé%%l@@ﬁ@%@%'ﬂ@rﬁ%@@ g?tf’h%rl] %%%A%g rtgrn(;'g ta{)on salch as

carbonate such'as calcium carbonate, a me roxi esuc as So
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Higtialel, eihergaetcdiasdrduchastribthyladiine rbisoptopylehyamisgyent such
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a%smmot, Bbgggggun E }Yé ent, use ca %Ye of a halogenate
bo‘ﬁ PRIGRURE eh 8f8

dfoCarbon sueh e Bar enb methylene
dﬁlé\fléés%lﬁ‘/bm@rgﬁéﬁ BRYiethyl ether, tetrahydrofuran and 1,4-dioxane
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NH2 fI N ~NR1,Y~I X1 t W@bsz 1 Z vX2_-y2 -(~ (XVIII) (R)"

wherein ring A, n, F@,HRL—RT ), X2, Y+, Y2, Y3 and ZI have the 15 same
meanings as above. In a caseFWhere X3 is a leaving group, amino group,

hydroxy gPﬂi\april (XX11-2) NH2 .
N~ R>-L
\ \
I ﬁ@ L
R X1J\\N "{1 R1/Y\X1J\ Y3-CO,R?
Z\X3 2
N/Y
(V) xix-2) H (R
NH,
NZ SN
: L
R1/Y\X1J\\N "{1 Y3-CO,R?
Z\N/Y2
(XIX-3) R° (R)

, wherein ring A, n, R, R1, R2, R5, X1, X2 Y1 Y2 Y3, Z! and L have
the same meanings as above, and Y2 is combined with methylene to
represent Y2,

The compound (XIX-2) can be obtained by reacting the compound
(V) with the aldehyde compound (XXII-2) using a reducing agent such as
sodium borohydride (NaBH4) in a solvent such as methanol. When RS is
except hydrogen atom, the compound (XIX-3) can be obtained by reacting
the compound (XIX-2) with alkylating reagent such as a halogenated alkyl
reagent in the presence of a base such as potassium carbonate in a solvent
such as acetonitrile or dimethylformamide.

The compound (XIX-2) or the compound (XIX-3) can be also
obtained in the following process.
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mercapto group, carboxy group or sulfonic acid group in the above
formula (Il) to (XVI), each of them can be respectively converted to the
compound (XVIII) according to a method known to the skilled artisan or
similar 20 thereto. Those methods are, for example, disclosed in
"Comprehensive Organic Transformati®®s, R. C. Lalock (VCH Publishers,
Inc. 1989)". Those methods are concretely explained below. (1) A case
where X3 is a leaving group 29 ~Y3-COZR2 H-X4-Y2-~A'1l (R)n NH2
(XX1) NH2 N N~ NN R~YX1 N N R1 Xt N N Y3-CO2R2,:1:£ X3 Zi-X4_Y2
(V) XX) (R)NnINH2ZHN (N~O R1X1NN Y&QQYZ%Z-MZ-YZ (Xviin
(R)n wh@rzein ring A, n, R, Ri, R2, Xi,N)H(Z, Y1, Y2, Y3 aryg, Zr have the
same mganings as ghgve, and X4 is%/gen atomysgyliur atom or NRS.

h

The, cﬁhl:p uRd (XX)-ean-be obtginij reacting the compound (V) 5
ﬁf/\?h\e??‘eiﬁq 3ls a leaving grodip) with the é‘zqmpound (XXD). In case where

X4 is NRS] the reaction is conducted((/n hépresence or absence of a

base. As the base, use can be made of3 n alkali metal carbonate such as
sodium cgrponate and potassium carbonate, an alkaline earth metal
carbonat szugh as calcium carbonate, a metal hydroxide s’\‘%
- N
>

N N7

\
RPN I N> N

3 2 vl \
b 2 Y3-CO,R RS- R'™XTSN "‘121 Y3-CO,R?
\E/Y T Y3
(X1X-2) (R (XIX-3) R® (R)y

, wherein ring A, n, R, Rl, R2, R5, X!, X2, Y1, Y2, Y3, Z! and L have
the same meanings as above, and L' and L" is the same or different, and is
a leaving group.

The compound (V-3) can be obtained by reacting the compound (IV)
with the compound shown as L"-Z!-L' such as alkylene dihalide in the
presence of a base such as potassium carbonate in the solvent such as
dimethylformamide. The compound (XIX-2) can be obtained by reacting
the compound (V-3) with the compound (XXII-3) under the same condition.
The compound (XIX-2) is converted to the compound (XIX-3) wherein RS is
the group except hydrogen in the same manner as mentioned above.

The compound (XIX-3) can be also obtained by the following

process.
, Y3—C02R2 R5_L FIQS Y3_CO2R2 Lz }35 Y3_C02R2
HoN—Y —_— HN~Y2@ S L'—Z1-N—~Y2®
(R)n (Rin (R
(XXI1-3) (XXH1) (XXI1-4)
NH2 NH2
N= N\ + N7 N
(XX11-4) N
R’/le‘J\\N | N> RVYlX‘J\\ I N> 3 2
H N by Y3-CO,R
(IV) \NRS"YZ
{XIX-3) (R)n

, wherein ring A, n, R, R, R2, RS, X1, X2, Y!, Y2, Y3, L and L" have
the same meanings as above.

The compound (XXII-4) can be obtained by alkylating the
compound (XXII-3) in the two-steps process. The compound (XIX-3) can
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10 as sodium hydroxide and potassium hydroxide and an organic base
such as triethylamine, diisopropylethylamine and
4-dimethylaminopyridine. As the solvent, use can be made of an ether
such as tetrahydrofuran and 1,4- dioxane and diglyme, an alcohol such as
propanol and butanol and an aprotic sglgent such as dimethylformamide,
dimethyl sulfoxide or 15 acetonitrile. The reaction may also be carried out
in the absence of a solvent. The reaction temperature is selected from a

B%“S&E{M%a)”g} R ARl %@Qp%%oé%@mmﬁ%é%g%&%nd (1v)

case where is oxygen atom or sulfur atom, the reaction is conducte

iR e JESHREC I aHBAEC AY RedsaB A3 Wah F PaE Ot A $6  ikdisuch as
dietatkytioassodilen ohpthassasn of thalkalimmetahfydide Jushasein RS

?%H%Hﬂ{ﬂﬁoééﬁhﬁéﬁl\/%ﬂ% Uaenphe mede-af 2B £thersiich At b
tetrahydrofuran and 1,4-d nd ?gg me and an p%?ltqc solvent s 9%, <uch
GO RIS HihLg) b e TR FRBRHRAY ASa b S
sardbty butdrdihehdsence of a solvent. The reaction temperature is
selecteqtfrona;i FRNGE.Rf T eanHEmeIBbira doraraud shehellingRpintRice ssary,

oSt B AR s AR RO NER M RIS T, e
CRIADNRAKKI Y RETZINKE FyprRpents' amiRK g%l RBoNekpmple, the
comP3afd2Rz1 Y eaX D& o¥tirdd(Wy PeXctidRinéd M Fbund (IV) with the
compound (IX-2) in the presence of a base such as potassium carbonate in
a solvent such as dimethylformamide. The obtained compound can be
treated with hydrazine in a solvent such as ethanol to give the compound
(V-2), namely the compound (V) wherein X3 represents amino group.

O

NH, LwZ*»Ni/&@
N 4 (1X-2)

NH,

NH.,
= N
N~ N A 3 N —— N N
: Ly N)\/[ \ ; -y
RT/Y\X1J\\N g R“/le‘J\\N ‘ N> O R1/Y\X1/k\N ‘\\1 1
e 2o,
(lV) (V~2)
(0]
(V-1)

, wherein R!, X1, Y!, Z! and L have the same meanings as above.

(3) A case where X8 is carboxy group or sulfonic acid group
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1 N/N>=0 R1liYeXN N 1 Y3-COZR2 Z~X2-Y2G 10 (XVIII) (R)n wherein
ring A, n, R, R, R2, X1, X2, YI, Y2, Y3 and Zt have the same meanings
as above, X5 is COC1, S02C1, NCO or NCS, and X6 is NR5CO,
NR5S02, NR5CONR6 or NR5CSNR6. The compound (XX) can be
obtained by reacting the compound (V) sk (wherein X3 is amino group)
with the compound (XXII) in the presence or absence of a base. As the
base, use can be made of an alkali metal carbonate such as sodium
carbonate and potassium carbonatevg% SIkRa}Iine earth metal carbonate
such as calcium carborgate and grgrgani¢ base such as triethylamine,
diisopropylethylam.inéqm-ﬁ?mlaminopyridine. 31 As the solvent,
use can he made of a halogenated(Rygdrocarbon such as carbon
tetrachlorid®Hehloroform and,methylene chloride, anrether such as diethyl
ether, te rofuran and 1,4-dioxane and an aer/ ic sqlvent such as

e

N

tolugme and x leng. The reaction-temperature is seledtedyrom a range 5
ak&bowut OOW6 amdund the boiling point oktESOIVERE” M case where X2 co,r?
iIs NRS The comp%fur)gk (XIX-2) or the compound (XIX-3) th}b_,yz

corresponds to the compound of formula (1) can be obtained by th

following prdéess. ~(Y3-C02R2 OHC-Y2f-A' 1 (R)fCNH2 (XXII-2) NHE

>R5L RLUIYIXINNiyiN3-002R2,1R"'X N, " -(A~(}Y Zi.X3 2\ -Y2 \~I

NH,
N
N/
1/Yl 1/]\\ | N>:O
R X" °N ' Y3-CO,R?
Z\X2~Y2
R
XIX) (Rn

, wherein ring A, n, R, R!, R2, RS, X1, X2, Y1, Y2, Y3 and Z! have the
same meanings as above, and X7 is CONRS or SO,NRS5,

The compound (XX) can be obtained by converting the compound
(V) wherein X3 is carboxy group or sulfonic acid group to an acid halide
compound and then reacting it with the compound (XXIII) in the presence
or absence of a base. As the halogenating agent, use can be made of
thionyl chloride, phosphoryl chloride, phosphorus pentachloride and
phosphorus trichloride. As the solvent, use can be made of a halogenated
hydrocarbon such as carbon tetrachloride, chloroform and methylene
chloride, an ether such as diethyl ether, tetrahydrofuran and 1,4-dioxane
and an aprotic solvent such as toluene and xylene. The reaction
temperature is selected from a range of about 0°C to around the boiling
point of the solvent. As the base, use can be made of an alkali metal
carbonate such as sodium carbonate and potassium carbonate, an alkaline
earth metal carbonate such as calcium carbonate and an organic base
such as triethylamine, diisopropylethylamine and 4-dimethylaminopyridine

Each step described in the preparation method 3 can be conducted
with the use of any of the compounds in the preparation method 1 or 2 as

a starting material, so far as it does not hinder the preparation steps after



N (V) (XIX-2) H (R)n NH2 N/ 1 NJ R1 X1 ZN N Y3-CO2R2 Z_N-YZEN
(XIX-3) R5 (R)n 10, wherein ring A, n, R, R1, R2, R5, X1, X2, Y1, Y2, Y3,
Zl and L have the same meanings as above, and Y2'is combined with
methylene to represent Y2. The compound (XIX-2) can be obtained by
reacting the compound (V) with the aldebyde compound (XXII-2) using a
reducing agent such as 15 sodium borohydride (NaBH4) in a solvent
such as methanol. When RS is except hydrogen atom, the compound

@ﬂé &)e@@ﬁtbﬁ@e@a%ays@acm %CQM&Q&%@ \Alﬁp BtUIRIAG ction
ents cha ﬁﬁp gggated alké/ rei}q rglnt e presence of a base
e%%e ‘%S%’é HETRY LBRR AL LN ok AostonkmEther: n the

mm@mlgﬂtﬁ;ﬂinamﬁ@ﬂ@oQ@Thhmompogn@@@f(th)edpmmm R XbE-Gynverted

qanhe asapobiained ih e flQMNEINPBPShSh ¥R BedddNey 2 he

5 NH2 NII R)" i L" “L',~ N (XXII-3) \) R'~Y~Xt~N N~ R1~Y:XI~N N
EZRAH NH2
Preparatlon t od 4

NH,
2 NH,

A)j:\> — N\> T C,/Nk\i\/'[:v“m — J’:i:j\}—onne

Cl N
(e} Q o

(XXIV) (XXV) (XXV1) XXV

1
pi ¥ H AL

X) )

NH, NH, NH,

NZ SR Ncng:N
'd 1)\\N| > — 1/Y\ J\ \>’Br i 1,Y1 *\ | N\>~0Me

RY X RYXTON
3 @ 3

XXV (XXIX) (XXX)

L

NH,

H (IX) N
N §>- N7 H—0Me
OMe
1’Y\ N 1’Y\ J\ RVY\ J\\N g
\Z1 Z ~x3
(Vi (XXX

(XXXI)

, Wherein L is a leaving group, and R!, Y1, X1, Z1 and X3 have the
same meanings as above.

10 The compound (XXV) can be obtained by reacting the compound
(XX1V) with ammonia in an aqueous solution, an organic solvent or a
mixture of water and an organic solvent.

The organic solvent includes an alcohol such as methanol, ethanol
propanol, and butanol, an ether such as tetrahydrofurn, 1,4-dioxane and

15 diglyme, an aprotic solvent such as acetonitrile. The reaction temperature

is selected from, for instance, around room temperature to 200°C. A
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N N~R1Xt-NNaz ZY3-CO2R2 Rt~Y Xt R'-L Zt Y -CO2R N_Y
N-Y2_(E~ (XIX-2) H (R)q (XIX-3) R5 (R)" wherein ring A, n, R, Ri, R2, R5,
X1, X2, Y1, Y2, Y3, Zi and L have the same meanings as above, and L'
and L" is the same or different, and is a leaving group. 5 The compound
(V-3) can be obtained by reacting the c@mpound (IV) with the compound
shown as L"-Z'-L' such as alkylene dihalide in the presence of a base
such as potassium carbonate in the solvent such as dimethylformamide.

Thectnpaiye (X1eR)-6a8:D %@Q{@!Q@Q %&egﬁ@ﬂﬂniﬁ% g)%_rrllps%lélngl Qﬁg ():}'eaction.
with the ﬁ;%rgegund %(%(é!—gb%er thg)sarﬁe (;ondltlo_rl. he compoun N
(XIX-2) is conver 410 the* comb &R <& %}%f@lﬁ@?@%é@@ﬁﬁf as the
SYEEPERiIRS oS inompenng thahneirss thentionedahd v Ve

compoufithOdsndpcandeaisaphiained by thelQHawing, RIS SR Covg_ound
BORRLRS L RS 7= ( Y3,C02R' L'-Z1-L. R"-CO2 H2N_Y2tK ) - HN-YZ]

)cﬁv -iL'-Z' -N-y2 Ar?ﬁ%%&é),xﬁéqjeﬁ (XXI1-3) (XX 1 1) (XXII-4) NH2 NH2 Yt

N> + (XRf-HF AR RBANSRIVER INUSRiSYMe w8 TORREr(BY)cBNRSRhyl

el )t ¢RI hislr afheaeiraridg 144 1liBx Rie Ran Rprdlicdo¥dn Y 2udi3 ds

ﬁ%&h@%rﬁ@?ﬁa@méﬁlQ%o%%?9§¥&%ﬁhe %%Ht‘#ef,’%f‘d (XXII-4) can

be obtained by alkylating the compoun qvvp-steps
process?%ﬁer %8%&6}1,%891{5@@(@)%;&8 selected from, for instance, a range of
room temperature to around the boiling point of the solvent.

Further, the compound (XXVII) can be obtained by treating the
compound (XXVI) with an aqueous alkaline solution containing methanol.

As the aqueous alkaline solution, use is made of an aqueous
solution of an alkali metal hydroxide such as sodium hydroxide and
potassium hydroxide solution. The reaction temperature is selected from,
for instance, a range of room temperature to around the boiling point of the
solvent.

The compound (XXX) can be obtained in the same manner as the
synthesis of the compound (VIII) using the compound (XXVII) in the
preparation method 1.

Additionally, in the step from the compound (XXV) to the
compound (XXX), the compound (XXVIII) is prepared by the same method
as above, and it is converted into the compound (XXIX). The compound
(XXX) can also be obtained from the compound (XXIX).

The compound (XXXI) can be obtained by treating the compound
(XXX) with trifluoroacetic acid in the solvent such as methanol.

The compound (XXXII) can be prepared using the compound (XXXI)
in the same manner as the synthesis of the compound (II) from the
compound (I}, or the synthesis of the compound (V) from the compound (IV)
in the preparation method 1.

The compound (VIII) can be obtained by acid treatment of the
compound (XXXII).

As the acid, use can be made of, for instance, an inorganic acid
such as hydrochloric acid, hydrobromic acid and sulfuric acid, and an
organic acid such as trifluoroacetic acid.

As the solvent, use can be made of, for instance, water, and a
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33 he obtained by condensing the compound (XXII-4) with the compound
(IV) in the presence of a base such as potassium carbonate in a solvent
such as dimethylformamide. In the case of the compound (XIX-3) wherein
Rs represent hydrogen atom, the compound (XXII-4) can be obtained by

5 reacting the compound (XXII-3) with thezcompound shown as L"-Z1-L
such as alkylene dihalide. The amino group in the compound (V) can be
protected if necessary, and the protecting group of the amino group can
andenreiseied fo.alveile SRy @g%ﬁ\gheﬁ@ Sealepresspis amino
group. For example, the to compound (V-1) can be oﬁ%uneg%y reacﬁng
tFEEBRIpSUMPY Vit the tdhd dirFid- ot trngrésenky erafisae, an
syetvéis polassitisucdrzondimirthy iSotvaatsidehasddircetbyligimamide:n alcohol

The.phbial tre Wi razine.l |
T S P s sl o

3s . .
WHe B X3 TaptdSEIRS SRiRd GraufeB RIZ L2 Raipipnfidhy (RibyR point of
NbeN@TeIV-Xi ~N1-N ~ iYt .~ O R"A" N N i f2 X' N~ . Zj--\ Z-NH; (IV)

~ L~ ~I Nije QdmPbdh VDS Rbkbi 2 ARk Jeays H‘feﬁ@mﬁ group, amino
meanings z@nag}gvebég A case V\_/herre X3isc rboi(qy grou orr su 8%"0 id
Atid-group 3 PEOUB RS TR &TE PRI R 8 (38@’) B 1c act

group can be converted into the compound (XVIII-2):

NH,
N SN
1/Y1\ 1J\\ I N>_—OCH3 \ ,
RVXTONTTN Y3-CO,R
(XVII-2) (R

, Wherein ring A, n, R, R!, R2, X1, X2, Y1, Y2, Y3 and Z! have the
same meanings as above,
by using a method described in the above mentioned preparation method 3.
And then, the compound (XVIII-2) is subjected to deprotection of the
methoxy group by the acid treatment mentioned above to prepare the
compound (XVIII):

NH
2 H
NZ >N
O
1 Y 1J\\ | N/E 3 2
R'IXTNTTN Y3-CO,R
(XVIIT) (Rl

, wherein ring A, n, R, R1, R2, X!, X2, Y1, Y2, Y3 and Z! have the
same meanings as above.

The compound (XXXII) can also be subjected to deprotection of the
methoxy group by the above mentioned acid treatment to give the 8-oxo-
compound (VIII), and then the compound (VIII) is converted into the
compound (XVIII) by using the preparation method 3.

In a case where the adenine compound of the present invention, its
intermediate or the starting compound contains a functional group, a

reaction for increasing a carbon atom, a reaction for introducing a
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N>1N>R' YX'NNR"YX'NNY3COzR2 ZX3 zZX7_Y2-O (V) (XX) (R)r,
NH2 HNiN Y~OR X'N N Y3-CO2R2 Z X2-y2 ~,(R)n (XIX) wherein
ring A, n, R, RIl, R2, RS, Xi, X2, Yi, Y2, Y3 and Zi have the same
meanings as above, and X7 is CONRS or S02NR5. The compound (XX)
can be obtained by converting the comm@gind 5 (V) wherein X3 is carhoxy
group or sulfonic acid group to an acid halide compound and then
reacting it with the compound (XXIII) in the presence or absence of a

s e A ORNANNGARE L OB SR PETRAD IR ORISR e
phosphoryl.chloride, phosphorus pentachloride and pﬁosp ords ]
ORI h@RHE R AL SRS B e a PAIE R ARR o the skilled

rydieearboasbrasrEddiorstepracidoridg, ichiordforenmitdemetitdpria each of
aplerdearaiber siahssirtbyleibendetahydrpfiiananthididiorancs  por
3D e oL s sne s niene TS RO e e by
POIRCON the SuhidAt KAS tMATEdE ENE  cain Somadehsinmivalifigaetal 15
CRrROBRIMSHED:8S BOdIUN: LRIRQVA el FAEhPRIASETheabPBRai€ AR be used.
HRPE SR MFRIGAMONA'E HERA? SR AARALS G RNASE A fsing
base such as triethylamine, IISOpI‘Opylgt ylamine an
FRMYEEHYBATOHFI FRE RN Bl ersemibyligtae prepaatoriadeaing agent
3uah be edachictach Withithe Ugeloid)ynirtmuconausgsiigipeoup and then
Eﬁg%@ﬁgg%% %%ézb@ égﬁes}ég&%@%?r@ln§grf L3 4R HBbnal
group includes a reaction for conducting acylation or sulfonylation using
an acid halide, a sulfonyl halide, etc., a reaction for reacting an alkylation
agent such as a halogenated alkyl, a hydrolysis reaction, a reaction for C-C
bond formation such as Friedel-Crafts reaction and Wittig reaction, and
oxidation reaction, a reducing reaction, etc.

In a case where the compound of the present invention or its
intermediate contains a functional group such as amino group, carboxy
group, hydroxy group and oxo group, a technology of protection and de-
protection can optionally be used. A preferable protecting group, a
protection method and a deprotection method are described in details in
"Protective Groups in Organic Synthesis 2nd Edition (John Wiley & Sons,
Inc.; 1990)", etc.

The compound (1) of the present invention and the intermediate
compound for production thereof can be purified by a method known to the
skilled artisan. For instance, purification can be conducted by column
chromatography (e.g. silica gel column chromatography or ion exchange
chromatography) or recrystallization. As the recrystallization solvent, for
instance, use can be made of an alcohol such as methanol, ethanol and 2-
propanol, an ether such as diethyl ether, an ester such as ethyl acetate, an
aromatic hydrocarbon such as benzene and toluene, a ketone such as
acetone, a hydrocarbon such as hexane, an aprotic solvent such as
dimethylformamide and acetonitrile, water and a mixture of two or more
thereof. As other purification method, use can be made of those described
in "JIKKEN KAGAKU-KOZA (edited by NITHON KAGAKU-KAI, MARUZEN)
Vol. 1", etc.
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35 the present preparation step, and can be conducted by any of the
reaction scheme described in the preparation method. 1 or 2. Further, in
the preparation method. 3, the compound of the formula (XX) can be
converted to the compound of the formula (X1X) by the method described
in the 5 preparation method 1. Preparagen Method 4 ClI NHp NHp | NHz
N'iLYNNiNNiNiN Il }-Br N\~OMe CI A-NJJJ~~~VNL_\CNN N CI~ N
“Cl'~faNN (XXIV) (XXV) )(XVI) (xxviry R, NIX,H RAN X,H (X) (X)

3 ™3
NN RN RRLTRCN N b 6 D RO D (5 N

XXIX)
N EREQIN O RITG QIS0PE MO EIRye (bxﬁszamtﬁhpﬁ)f%%tlwan be
RoRKICNE N FHUBIR X 417 -star(ink) paxetii]l contammg those asymmetric

carbons or by introducing the asymmetric carbons during the production
steps. For instance, in a case of an optical isomer, it can be obtained by
using an optically active starting material or by conducting an optical
resolution at a suitable stage of the production steps. The optical
resolution method can be conducted by a diastereomer method comprising
allowing the compound of the formula (1) or its intermediate to form a salt
with an optically active acid (e.g. a monocarboxylic acid such as mandelic
acid, N-benzyloxy alanine and lactic acid, a dicarboxylic acid such as
tartaric acid, o-diisopropylidene tartrate and malic acid, a sulfonic acid
such as camphor sulfonic acid and bromocamphor sulfonic acid) in an
inert solvent (e.g. an alcohol such as methanol, ethanol, and 2-propanol,
an ether such as diethyl ether, an ester such as ethyl acetate, a
hydrocarbon such as toluene, an aprotic solvent such as acetonitrile and a
mixture of two or more thereof).

In a case where the compound of the formula (1) or its intermediate
contains a functional group such as carboxylic group, the object can be
attained also by forming a salt with an optically active amine (e.g. an
organic amine such as a-phenethylamine, quinine, quinidine, cinchonidine,
cinchonine and strychinene). '

The temperature for formation of the salt is selected from room
temperature to the boiling point of the solvent. In order to increase optical
purity, the temperature is preferably once increased up to the boiling point
of the solvent. Upon recovering the salt formed by filtration, the yield can
be increased optionally by cooling. An amount of the optical active acid or
amine is about 0.5 to about 2.0 equivalent, preferably around 1 equivalent,
relative to the substrate. An optically active salt with highly optical purity
can be obtained optionally by recrystallization from an inert solvent (e.g. an
alcohol such as methanol, ethanol and 2-propanol, an ether such as
diethyl ether, an ester such as ethyl acetate, a hydrocarbon such as
toluene, an aprotic solvent such as acetonitrile and a mixture of two or
more thereof). If necessary, the optically resoluted salt can be converted
into a free form by treating with an acid or a base by the conventional
method.
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(XXXI) ,wherein Lisa leaving group, and Ri, Yl, XI, ZI and X3 have the
same meanings as above. 10 The compound (XXV) can be obtained by
reacting the compound (XXIV) with ammonia in an aqueous solution, an
organic solvent or a mixture of water and an organic solvent. The organic
solvent includes an alcohol such as met@nol, ethanol, propanol, and
butanol, an ether such as tetrahydrofurn, 1,4-dioxane and 15 diglymc, an
aprotic solvent such as acetonitrile. The reaction temperature is selected

from, for-jfstance. AR EMASRINE 10200:C §9u£9caa€i§]9afceptable
veﬁsel s#th as an aytoclave may optionally be used in the reactionh. The

(RGN BEBIRAAR A RTHHE R2AR M aspduiyitheqd thus
ofshBit e polrt ¢ wsing tise mombplandiOeen e chsspeancé¥aid}ed with
Gan RerRIHAIARthn {RACHBIIBA KO BROURE o2 Yk tResAdiN N g allergic

sboxds /i (e oraanic paent, Uag ismade ol pr ther sueh as Y
ﬁher, Tetranyarofuran and T 4-dioxans: SATHiSToN RESEREee for
AFTERIARSHARAIIIEHRY AR BeHvslssuchlies insttaret, The feastedenine
teomppraine @adwwﬂémnwﬂm@%c@p@@?% @‘a&Qs{ﬁ%fﬁl as a
t to_aro ili int-of the solvent. Further, the , .
ST IR et SRl
Al 4i&line solution containing methanol. As the aqueous
alkaline $b)URlespirsedsyntidesnkan aghecasisaliidingfianatiahmatirgic,
hydraxide %%Hﬁ§i_é9@5&%13&&'91%@;%@&1%}5%’9}?&8%8 Eﬁ%ﬂfﬂ%‘:{‘% NSAID such

solution. The reaction te perature is selected from, for instance, a range
SHSSRTI R SRRt RSt PBREGF thestemenirergmitient and
qunpstent (XxKptall seubisinedandnetbameamaem ef asrthiay dynpleesis
Gl pRMBALES; (M HEINGIHE COMROMIIL SN NdBeRABESPRIINBNchitis

methodl. 1. . . . o ‘e
nc u(%ng infectious and eosinophilic bronchitis; emphysema,;

bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s lung and related
diseases; hypersensitivity pneumonitis; lung fibrosis including cryptogenic
fibrosing alveolitis, idiopathic interstitial pneumonias, fibrosis complicating
anti-neoplastic therapy and chronic infection, including tuberculosis and
aspergillosis and other fungal infections; complications of lung
transplantation; vasculitic and thrombotic disorders of the lung
vasculature, and pulmonary hypertension; antitussive activity including
treatment of chronic cough associated with inflammatory and secretory
conditions of the airways, and iatrogenic cough; acute and chronic rhinitis
including rhinitis medicamentosa, and vasomotor rhinitis; perennial and
seasonal allergic rhinitis including rhinitis nervosa (hay fever); nasal
polyposis; acute viral infection including the common cold, and infection
due to respiratory syncytial virus, influenza, coronavirus (including SARS)
and adenovirus.

(2) (Skin) psoriasis, atopic dermatitis, contact dermatitis or other
eczematous dermatoses, and delayed-type hypersensitivity reactions;
phyto-and photodermatitis; seborrhoeic dermatitis, dermatitis
herpetiformis, lichen planus, lichen sclerosus et atrophica, pyoderma
gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus,
pemphigoid, epidermolysis bullosa, urticaria, angioedema, vasculitides,

toxic erythemas, cutaneous eosinophilias, alopecia areata, male-pattern
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Additionally, in the step from the compound (XXV) to the compound
(XXX), the compound (XXVIII) is prepared by the same method as above,
and it is converted into the compound (XXIX). The compound (XXX) can
also be obtained from the compound (XXIX). 25 The compound (XXXI)
can be obtained by treating the compound (XXX) with trifluoroacetic acid
in the solvent such as methanol. The compound (XXXII) can be prepared
using the compound (XXXI) in the same manner as the synthesis of the

qoampeued @i from %&9&?&@%&% cefhesnainasinieh e o
the com qund 30 in the preparation t hod
e o (e e o e e it

otnEoNs thergeithmse cantbenslade ofafekinstantes raarid osganicdgsiglastic
eslbas; W%%m&éaiﬁlm%epéqa@@ﬁﬁﬁﬂ%&'Bf{h%%‘il&pﬁ'a%n 35

organic uch.as trifluoroacetic acid. As the so t, use can be

of, for mggein( Qaer airﬁ 1(% 7 M ‘ﬂﬂ%tgf%gtépﬁ\ﬁu ﬂ%?@&ﬁ@?ﬁ&ﬂfi vernal
ﬁ%@t&@aﬁ%ﬂﬁm@ﬁw@w@w|ﬁ@@ebspa@edwem§mmqswam atheraiddtis;
tetiadiyarofiian d@eﬁ@ﬁ@ﬁﬁzé%\fﬁﬂﬂﬁiﬁ&&%&*ﬁ"@lBMF@E:?@QII’@@&FQ the retina;

fg@%mg%aeq@ﬁx&&%% %jrgggor m;;h%nt%glml 2thanal. The reaction . ons
i

ature Is selecte ce, arange from room
t

Hﬁ&'é’lf@]argﬂl’ﬁﬂ%@ﬁéllﬁﬁcﬁ‘ﬁﬂ@tlof the solvent. The compound
(XXXIT) vy ¢eXBroepiesenisefaaving igrclueliaminne gsoitial kysioxy
uI [
et O R S GRS T HME A B e
{%c J@éﬁﬁtlﬁl&%f}ﬁlt@ and Hunner s ulcer; acute and chronic

urethr1t1s prostatitis, epididymitis, oophoritis and salpingitis; vulvo-
vaginitis; Peyronie’s disease; erectile dysfunction (both male and female).

(5) (Allograft rejection) acute and chronic following, for example,
transplantation of kidney, heart, liver, lung, bone marrow, skin or cornea
or following blood transfusion; or chronic graft versus host disease.

(6) Other auto-immune and allergic disorders including rheumatoid
arthritis, irritable bowel syndrome, systemic lupus erythematosus,
multiple sclerosis, Hashimoto’s thyroiditis, Graves’ disease, Addison’s
disease, diabetes mellitus, idiopathic thrombocytopaenic purpura,
eosinophilic fasciitis, hyper-IgE syndrome, antiphospholipid syndrome,
Sazary syndrome. »

(7) (Oncology) treatment of common cancers including prostate,
breast, lung, ovarian, pancreatic, bowel and colon, stomach, skin and
brain tumors and malignancies affecting the bone marrow (including the
leukaemias) and lymphoproliferative systems, such as Hodgkin’s and non-
Hodgkin’s lymphoma; including the prevention and treatment of metastatic
disease and tumor recurrences, and paraneoplastic syndromes.

(8) (Infectious diseases) virus diseases such as genital warts,
common warts, plantar warts, hepatitis B, hepatitis C, herpes simplex
virus, molluscum contagiosum, variola, HIV, CMV, VZV, rhinovirus,
adenovirus, coronavirus, influenza, para-influenza; bacterial diseases such
as tuberculosis and mycobacterium avium, leprosy; other infectious
diseases, such as fungal diseases, chlamydia, candida, aspergillus,

cryptococcal meningitis, pneumocystis carnii, cryptosporidiosis,
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10 (XVII-2) (R)n wherein ring A, n, R, R1, R2, Xi, X2, Y1, Y2, _Y3 a_nd Z
have the same meanings as above, by using a method described in the
above mentioned preparation method 3. And then, the compound .
(XV1I1-2) is subjected to deprotection of the 15 methoxy group by the acid
treatment mentioned above to prepare thg compound (XVIII): NH2 H >=0
O ZIN R1LiY"X1 N N Y3-CO2R2 Z~X2_y2 (XVIII) (R)0O wherein ring A, n,
R, RI, R2, Xi, X2, Y' Y2, Y3 and Zi have the same meanings as above. 20

X b jected to depratectign.of the . |
e L D e R P i herasaisis
compou r;%j R%Tf%ﬁ]gﬁ%ﬁ’?h@%%ﬁﬁ% U ph g ERerattchlincetreeptable salt

FEDAIRD by usied dvevpreparatidiuvetiiod 3. In a case where the
adenine TBRBOURERIAMBrESEIL SNEIURLS 25 16 Tﬁ%?h%&%r‘% rihe,

i i reasing a
T o o M b4 B B4R i R ToR

EREiBreYRRECRFBRoRGliBHoUp dhe lperocondisoteof dptionaty BCcsyding thus
tshawmaanetfanvestionaddocka skt |ﬁ@vﬂ?g-2§ﬁ i@gﬁg}gﬁ@%ﬁé%t?ﬁgo activity
T LT C e SO
RRGEs Rslisebitentakar K AoRkylacz A1 diesd imutittH@bht for asthma
KWKWN}MUiﬁﬂ\lﬁuﬂfg'ié:WW&&@QM&&@%IQ@‘@Q@M@C
Bo@ulrﬂﬂ%l@ Q}{h@{%@ﬁ@%{érﬁﬂgtﬁgg)"&é‘giggr‘fgﬁ% due to its an immuno
activating activity such as interferon a and interferon y inducing activity, it
is useful as a prophylactic or therapeutic agent for cancer, a viral disease
caused by infection with virus such as hepatitis B virus, hepatitis C virus,
HIV and human papilloma virus (HPV), infections by bacteria and
dermatosis such as psoriasis.

The compound of the present invention has no limitation as to its
administration formulation and is administered orally or parenterally.

The preparation for oral administration can be exemplified by capsules,
powders, tablets, granules, fine-grain, syrups, solutions, suspensions, etc.,
and the preparation for parenteral administration can be exemplified by
injections, drips, eye-drops, intrarectal preparations, inhalations, sprays
(e.g. sprays, aerosols, liquids/suspensions for cartridge spray for
inhalators or insufflators), lotions, gels, ointments, creams, transdermal
preparations, transmucosa preparations, collunariums, ear drops, tapes,
transdermal patches, cataplasms, powders for external application, and
the like. Those preparations can be prepared by so-far known manners,
and acceptable conventional carriers, fillers, binders, lubricants, stabilizers,
disintegrants, buffering agents, solubilizing agents, isotonic agents,
surfactants, antiseptics, perfumes, and so on can be used. Two or more
pharmaceutical carriers can be appropriately used.

A liquid preparation such as emulsions and syrups, among the
preparations for oral administration, can be prepared by using additives
including water; a sugar such as sucrose, sorbitol and fructose; a glycol
such as polyethylene glycol and propylene glycol; an oil such as sesame oil,
olive oil and soybean oil; an antiseptic such as p-hydroxybenzoic acid
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The reaction for increasing a carbon atom includes a method comprising
converting an ester group to hydroxymethyl group using a reducing agent
10 such as aluminum lithium hydride, introducing a leaving group and then
introducing a cyano group. The reacting for conversion of a functional
group includes a reaction for conductingigcylation or sulfonylation using
an acid halide, a sulfonyl halide, etc., a reaction for reacting an alkylation
agent such as a halogenated alkyl, a hydrolysis reaction, a reaction for

%g ;5 q gggrgr&%ions as Friedgl-Crafts reaction and Wittig reaction, .
et U ﬁsaﬁfggi%ﬁ% BB ICREBL AT ARl sotia

GATPBLAHIEY e PraseriPavertiorBIsts, iRRktiae ¢eramyes can be
fonetianad droupssugia d‘ﬂlam@m:lgrqs pacerbexyhgrosp, L_Sludf@s)é @iod prathitol; a
qzﬁ@ia@dgpaatt%mpmmfrefpgﬁ?a%aﬂﬂ&%%@rﬁ@?at@%g&%%%%ms

be used. A preferable protecting group, a protection method and a

BRGSO NSHEH S AP0 L bet T GRS Fh. 99 RV RIGaE M

OugtrrsySyobgsis IntbEelidiod @dhbiny iy & Suasit hochl 8906) fadty. Adid ester;

GOpRQRCE) Qf theRreserdinyvention and the intermediate 25 compound
for prod iorl.thergof can be purified.by a method known to the skilled
e ligut cl'bé

ration su SC 6%]&&8*88% 6&)&”]?}376- rops and ear

artisan. Forins nce?lbe&)rﬁ‘lga 10N Can
«Hionsateurepa e @reiasagires {anperroisas graphnistiotierceamybe
ghrrepaaiay @@Mampe@gyétaufmgfu ﬁ@tbﬁiﬁﬁﬁ@’ﬁi@' |§1%tﬁ2ii‘r§%lyﬁﬂt, mg ,

| use. em n alco such. as methanol, ethanagl.an

e SR R LA A PSR FF Qe R RIRARS Such as
Feeties AN LB URRI® SBGH BLRh A sPEHIEh el sablusiElipRatoAca
slcees: achinivn .a Mldtqeaparasith fas heanecan agivtiniseieeivseelh be

e%&%@%@ﬁ@ﬁ%%‘%%%@ﬂ@?@%ﬁ@@éﬁ@&%r B‘ﬂ?té‘r”&'é{ig %&V\{tﬁlg form of

more theredf. As other purification method, use can be made ose
FBHRABRGSE in "JIKKEN KAGAKU-KOZA (edited by NIHON
KAGAKUFKAQiMiAaRIDZE Nredohsldnet@edd chmmioasbevbenedbend of the

Gorepornthobieferauaii)iol e RIRSEN of 0.01-10 w/w%, and there may
be incorporated a thickening agent suitable to an aqueous or oily base
and/or a gelling agent and/or a solvent. The base is exemplified by water
and/or oil such as liquid paraffin, a vegetable oil such as arachis oil and
castor oil, a solvent such as polyethylene glycol, and so on. The
thickening agent and gelling agent are exemplified by soft paraffin,
aluminum stearate, cetostearic alcohol, polyethylene glycol, sheep fat,
beeswax, carboxypolymethylene and cellulose derivatives and/or glyceryl
monostearate and/or nonionic emulsifiers.

The lotions contain the compound of the present invention usually
in an amount of 0.01-10 w/w%, and it may be prepared with the use of an
aqueous or oily base, it may contain generally emulsifiers, stabilizers,
dispersing agents, precipitation inhibitors and also thickening agents.

Powders for external use contain the compound of the present
invention usually an amount of 0.01-10w/w%, and it may be formulated
using a suitable powdery base such as talc, lactose and starch.

The drips may be formulated by using an aqueous or non-aqueous
base, and may contain dispersing agents, solubilizing agents, precipitation
inhibitors or antiseptics.

The sprays may be formulated into an aqueous solution or
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invention contains one or more asymmetric carbons, its production can be
conducted by using the starting material containing those asymmetric
carbons or by introducing the asymmetric carbons during the production 5
steps. For instance, in a case of an optical isomer, it can be obtained by
using an optically active starting materiad9r by conducting an optical
resolution at a suitable stage of the production steps. The optical
resolution method can be conducted by a diastereomer method

%B@ﬂ%r?ﬁ%%%%&%wqa 59?8 oyl &Dlaws%{gxt%%%dhate N

form a salt 10 with an optically active % a’monocar Ic acid

R4 G ad?aeﬁﬁﬁéﬁfim%%w tflaciesrigdadnes i
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acid |n an inert so v%nLé eg.!coho methan oI and
RO SRS as s R peen-
ama@enmguyh#@éafbmr@g@hb@sat@mémnan@gmﬂb@mvémmlaaﬂy

aspdebililereatka napéper Bidweor mare thareehdrRtassvhererthes 3,3-

odnd of the formula 1) or its intermediat tains a functional
groﬁ% gﬁlc 1 35 CArboXylic éroup iﬁ{é O%Jr::-i?:? car? be ag’ffialneo?I S pyFontain
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ds.8- pbmaetblgziammhadmm)rnm@mmdmehmnﬂmmﬂm& etinghonine and

strychinepg). Jhg emes %@EHE% for fanma E'sau 2 58l i‘?’lﬁfﬁ%%dofltq%ufﬂamr

room temperature to the bailing point oft e solvent. In order to increase

SBAEPOIFAEE Bng RLRYHER AN R e mppuBdRdrsed in
biitingy pedntt ohthen sioiveat dpgrovedeve bagd e shltds ine by fitihtoarch.

the peld San PeibesasRA ARIgNaIY W&%qm\éﬁamp%pmqr%cainoum
acid or am| IS aboutOSH; fboutZ .0 equivalent, preferably
e LR o SRR RO LSS SR CRN AT 3 with

Higmhiistieed b mtyleutaﬁibg ebtiiried psionalgsbiansongstadliantimtcroative
a}ﬂé@ggoﬁolvent (e.g. an alcohol such as methanol, ethanol and

2-propa ether uch as_diethyl ether, an ester sych as ethyl acetat
a hydrocar on “Oxga enme comp nctf| o tAe presen ht inventi ¥x 1s prefeerably

parenterally adm1n1stered as a preparation for topical administration. The
suitable preparation is exemplified by ointments, lotions, creams, gels,
tapes, transdermal patches, cataplasms, sprays, aerosols, aqueous
solutions/suspensions for cartridge spray for inhalators or insufflators,
eye-drops, ear drops, nasal drops, powders for external administrations
and so on.

A ratio of the active compound of the present invention in the
preparation for topical administration of the present invention is, though
depending upon the formulation, generally 0.001-10 wt%, preferably
0.005-1%. The ratio used in powders for inhalation or insufflation is 0.1-
5%.

In a case of aerosols, the compound of the present invention is
preferably contained in an amount of 20-20001g, more preferably about
201g-500pg per each a measured amount or one sprayed amount. The
dosage is once or several times per day, for instance, 2, 3, 4 or 8 times,
and one to three units are administered per each time.

The 8-oxoadenine compound of the present invention, preferably

the compound (1) wherein R? is except hydrogen atom, its tautomer or its



10

15

20

25

30

35

toluene, an aprotic solvent such as acetonitrile and a mixture of two or
more thereof). If necessary, the optically resoluted salt can be converted
35 into a free form by treating with an acid or a base by the conventional
method. 40 The 8-oxoadenine compound and its pharmaceutically
acceptable salt of the present invention4guseful as an immuno-modulator
and thus useful as a therapeutic and prophylactic agent for diseases
associated with an abnormal immune response (e.g. autoimmune

%ﬁ%@ﬁ?&c@ﬁqﬁg ég'gc%é?ﬁ%?@%?ﬂ“&%%%ﬁr'%%c %rclﬁ‘l% &?ﬂ‘ég Sact1v1ty at

which are require for activation of an iImmune response. OI' Instance,
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'ﬁagpétm%f@;‘a@@ﬂ@b%ﬂ%gn@&ufmf '5898@1%8 ”i%(ﬁ‘f‘g &%%F’J% &ed

therapy and chronic infection, including ttberculosis and 20 aspergi I05|s

ﬁ%ﬂ%%&hlﬁ%ﬁﬁ@&ﬁﬁﬁﬁ@éﬁ&%%% transplantation;
vasculitidardohsomibetidogdismridecsivitthedurioe vasasiatacbbgmhy of
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cou %sso iated.with mflamma&gg)é and ecreo condi |o

K andhSirbEe R Bags: 4 Fnﬂﬂt?s &ﬁﬁa Method in
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atiergic reifis. CingYRNitsIAMISAIRY SSMEBMPERl a method described
in examples of the present specification.

For instance, by measuring interferon inducing activity with
bioassay using cells of mouse spleen, the amount of each interferon
induction (IU/ml at the same concentration of the parent compound (the
compound of the present invention) and the degraded compound can be
compared.

As the pharmacological activity, the activity in vivo caused by
interferon inducing activity, etc. is illustrated. Said activity in vivo
includes immune activating activity, influenza-like symptom, etc. The
immune activating activity includes induction of cytotoxic activity such as
natural killer (NK) cells, etc. The influenza-like symptom includes fever,
etc. The fever means elevation in body temperature of a mammalian, for
example, in a case of human, the fever means that the body temperature
increases more than normal temperature.

The topical administration is not limited as to the administration
method, and the administration is conducted in a case of administration
via nasal cavity, alveolus or air way, by aeration or inhalation, in a case of
administration to skin, by spreading on the skins, and in a case of

administration to eye, by eye dropping, etc. Preferable administration is
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polyposis; acute viral infection including the common cold, and infection
due to respiratory syncytial virus, influenza, coronavirus (including SARS)
and adenovirus. 30 (2) (Skin) psoriasis, atopic dermatitis, contact
dermatitis or other eczematous dermatoses, and delayed-type
hypersensitivity reactions; phyto-and phgiodermatitis; seborrhoeic
dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et
atrophica, pyoderma gangrenosum, skin sarcoid, discoid lupus

ethamatesysemphigus, 35 pemphigoid, epidermolysis bullosa,

ticaria, angioedema, vascylitides, toxic erythemas, cutaneous N
gglsci:no i igl%fla?)c?p%%l ﬁﬁ’éﬁ%a,t I PshdiHCaah pEmACE iSHeepm position for
$9REFBhR Wabsi vtz byrorose drythetian kienines ealalitispically,
bhmdafﬁpﬂx&@df_mipf@§EM%:iﬁiélﬁ'tgyﬁtllﬁae38¥§3§g@§219§§n@3§é%egraded

-g@!gng in.cancer and other dysplastic, ns; - ]

ré,igsﬁo%rders in%aé?rl]%qﬁ%eo dﬁ%'elﬁjp Forﬁg%o(ﬁ)a@%%ﬁ inEsrarmBle, by _lts half
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inflamm [ e flecti he,retina; ophthalmitis including . .
cmpatne et CatE 8 RS e mgdpvention
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glomeredomeptitsefepihigtinsyhdrgeraeys B nehiding, aaiesditmore
@@Qg@@,tgggt@ﬁ&swgr@q@_%mpﬁg.uIcer; acute and chronic

urethritis, prastatitis, epididymitis, oophoritis and salpingitis; vulvo- . ‘
vaginitisi,?]‘g 8ﬁi&§%&%§?@%@&i§*&%£ﬂ?ﬁﬂaﬁ%‘(ﬁﬁwé%ﬁﬁ@m@@d in
6B AHgrif: Feidclion)aputteaatiighionibfodemihgrf Gexaimples, more
pacTeptasliation fiignanHead, Hﬁ%%@,ga%”&{ﬁ%ﬁ% N LENNESt longer
rfoll?win blood transfusion; or chronic'graft versus host disease. (é‘)l

fher au o-|mun%srie and allergic disorders including rheumatoid arthritis,

irritable B&WBPsyRErafns spsmmividptisenghematodust eruttiplda (1)
stleresis RAashimgieis tayr eicits.iCENes ieAS VRIS Sarent compound
is the compound of the formula (1) wherein R2 is a group except hydrogen
atom.

The method for measuring the half life in liver SO is as follows.
Namely, the compound of the present invention is added to a liver SO
solution and incubated at 37+0.5°C for 5 minutes to 2 hours. By
quantitative analyzing at the definite interval the amount of the compound
of the present invention remaining in the lever S9 solution with HPLC (high
performance liquid chromatography), etc., the constant of quenching
velocity calculated and the half life is calculated. The specific method is
described in the Example.

The liver S9 solution used here means product obtained by
homogenizing a liver of a mammal in an aqueous solution such as a
physiological saline solution, a sucrose solution and a KCI solution and
then by recovering the supernatant upon centrifugation at 9000 xg. The
aqueous solution is used usually in an amount of 2 to 4 times as much as
the liver. The mammal includes human, dog, rabbit, guinea pig, mouse
and rat. The liver S9 can be used optionally after dilution with a buffering
solution.

The measuring method for the half life in serum of the present
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disease, diabetes mellitus, idiopathic thrombocytopaenic purpura,
eosinophilic fasciitis, hyper-IgE syndrome, antiphospholipid syndrome,
Sazary syndrome. (7) (Oncology) treatment of common cancers including
prostate, 25 breast, lung, ovarian, pancreatic, bowel and colon, stomach,
skin and brain tumors and malignancieg’affecting the bone marrow
(including the leukaemias) and lymphoproliferative systems, such as
Hodgkin's and non- Hodgkin's lymphoma,; including the prevention and

oo st S LT ORBSRET o e ssent tnvendon i

astic.syndromes., ! \

D A R RS bl e By

euRBHediIRmRalying anBnastefinidortigivsintheainlau bit\bf EMVcompound

vztherrpiln@wmsmaeamﬂwémm&al[@vimhlgﬂeﬁ@ﬁgsetﬁﬁewﬁlk!ﬁ_@ﬁ%xpm (high
ial.di - rculosis an cobacterium.avium,, .

O L O S AL ARt

XSR%&%, puigird 2 Hhschadblifedningissiiptrdimocystis carnii,

cryptosyibnidiesisi2u bistdpias mosis) sexeplsemasis LRSSt ained by

iefagtiQm AR m@o%%%wg{%cﬁw&uf}g%%&ood b
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phlttRzeutically acceptable salt shows an interferon inducing activity
and/or argupRieesineRetyit ! 1RO AR L etbANG b RAAMESein a
ggr%ws an gfg% lasa mﬁgﬂc&men%haV|n%an %nomodulatlmg activity
speciic against type 'y elper T REf{TH S5 AHEFIAPIESRITRS 2
E&B{W@?ﬁ@@?ﬁl&@mﬁ%a&@m pasfca‘mblﬂctmw@mﬂﬁsiagammum of
aﬁminaal(tli F@é@@rﬁﬁ(ﬁf&%&&'bcﬂf&d ztaﬂeﬁgi eiset@aﬁ&iﬂ%&%f%ﬁ%%f %ﬂ%otmbined
i erqgic.. conjunctivitis and atopic dermatosis. itlonally, due to
%@%r%?r%%ouﬁngg%g%tﬁ/%?%%%é ity gﬁ‘é}g(ésa terSfoRSya tifeHerdngptment of
e eE6Y the isanditipas digiesbhylactic or therapeutic agent for

cancer Ia yiratifiatasefozatredrbytinfeation withivirussvech@s heralitis8 corp,
Xgmegﬁﬁtialgﬁgwsfhiniﬁs, the compounds of the invention may be
combined with agents such as tumour necrosis factor alpha (TNF-a)
inhibitors such as anti-TNF monoclonal antibodies (for example Remicade,
CDP-870 and adalimumab) and TNF receptor immunoglobulin molecules
(such as Enbrel); non-selective cyclo-oxygenase (COX)-1/COX-2 inhibitors
whether applied topically or systemically (such as piroxicam, diclofenac,
propionic acids such as naproxen, flubiprofen, fenoprofen, ketoprofen and
ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
azapropazone, pyrazolones such as phenylbutazone, salicylates such as
aspirin), COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib,
valdecoxib, lumarocoxib, parecoxib and etoricoxib); glucocorticosteroids
(whether administered by topical, oral, intramuscular, intravenous, or
intra-articular routes); methotrexate, lefunomide; hydroxychloroquine, d-
penicillamine, auranofin or other parenteral or oral gold preparations.

The present invention still further relates to combination therapies
of a compound of the invention together with a leukotriene biosynthesis
inhibitor, 5-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase activating
protein (FLAP) antagonist such as; zileuton; ABT-761; fenleuton; tepoxalin;
Abbott-79175; Abbott-85761; N-(5-substituted)-thiophene-2-



10

15

20

25

30

35

15 HIV and human papilloma virus (HPV), infections by bacteria and
dermatosis such as psoriasis. The compound of the present invention has
no limitation as to its administration formulation and is administered orally
or parenterally. The preparation for oral administration can be exemplified
by capsules, 20 powders, tablets, granulgs, fine-grain, syrups, solutions,
suspensions, etc., and the preparation for parenteral administration can
be exemplified by injections, drips, eye-drops, intrarectal preparations,

IaRIAVAISS RIS (0 SRV AR Ay lshsuspRRSIoNS for

cart%ﬂge spray, for.inhalators or insufflators), lotions, gels, cintments,

f

cred ?‘%’r%%%%?’rﬂﬁ?@%‘?&p%ﬂ&ﬁoﬁ%,%F’é%‘?%@&s% piRsiep@pound SB-
collGh&riumsrisinslonsh sdivesedransdenmad phttidsneataptgsisids such as L-
Dmgi@f?gizQ???ﬂ’t?}@i@ﬂﬂ@ﬁﬁ%rﬁﬁ@u%&éiEﬁthQié%Pf%aé%@, i ,riliaan;%d
prepar Y. SO-Tar KnQwn manner, al conventigna cargers,
B S S S e A AR i) Bah o,
solubiliziddaguseenécrrie igantsilBistnferc tehrs carttiseptidsinpaifumiés;rapies
arTtbSEORAPLA | mbea:&e% M@MW@g@MﬁWﬁW&Q&%@f@%&@%@ﬂst for

. | r 10N S emuisions.an rups,
gﬁ%ﬁr%g&tl eg%srlg%a a%?)h% o.r%’ra adrﬁiﬁ%érjg&%% csgegséeﬁirzlb%rr%g%y%&ﬁﬁ
SRnRE s ol BREAREAZE SRR Utle roa d- 66t biP Anamifiose;
acglygnlBbdsushas polgeiivyene Mydsdandatopyiese glaelasnatsiuthst;

S I oy
I

PRt ot sk ation snihirstapetiek agiiMK-679), RG-
povers Rnelgiam L sicam ke spl€lsaPetIsil GahpadlBAYURI7a9 Bactose,
glucose, BHerpsesad MMABAIRINS GibINRH ANt SR A8 SRS AN RN pies

T e AR Rt oo
sudtkisar fitstaskl bsiancthylastivihendneh machyberint idrpligdlthe and
RIeRAGHBHIEHEN A8 dNieEtiOnte BHIDE, RYRrHARS 3AR BAfors including PDE4
inhibitors and inhibitors of isoform PDE4D, and inhibitors of PDES5.

The present invention still further relates to combination therapies
of a compound of the invention together with histamine type 1 receptor
antagonists such as cetirizine, loratadine, desloratadine, fexofenadine,
acrivastine, terfenadine, astemizole, azelastine, levocabastine,
chlorpheniramine, promethazine, cyclizine, and mizolastine, which is
applied orally, topically or parenterally.

The present invention still further relates to combination therapies
of a compound of the invention together with a gastroprotective histamine
type 2 receptor antagonist.

The present invention still further relates to combination therapies
of a compound of the invention with antagonists of the histamine type 4
receptor.

The present invention still further relates to combination therapies
of a compound of the invention together with an alpha-1/alpha-2
adrenoceptor agonist, vasoconstrictor sympathomimetic agent, such as
propylhexedrine, phenylephrine, phenylpropanolamine, ephedrine,
pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,

tetrahydrozoline hydrochloride, xylometazoline hydrochloride, tramazoline
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drops, among the preparations for parenteral administration, can be 10
prepared preferably as a sterilized isotonic liquid preparation. For
instance, injections can be prepared by using an aqueous medium such
as a salt solution, a glucose solution or a mixture of a salt solution and a
glucose solution. The preparation for intn@grectal administration can be
prepared by using a carrier such as cacao butter usually in the form of 15
suppository. The ointments, creams and gels contain the compound of the

RigeeBLIeRIOLYR B AR AL ALE AT QU and here may

be incorporated a thickeriing agent.s an aqueous or oily base

and/or a GBfifg S§eH BHERHI St the brela e ek rprHRid pliomiderapies
20 andjormilsud o b sHig iid pataffincevdgetabidoilrsichdmarathisgihand
GRRIRIRthgAraolVentisien &P leRealyee! 3088188 such as
thlt%léeﬁlll{]eg %g%g;[:zg}éie%?lhn%alcge? are.exem(g#{led soft paraffin,
alimmuir stéarate, cetosterit 8 BRolPRRHVBh Cofledpopum
Heeswishe; cariioxppatynretyiiste aingeetipiose aedvivagaridkor glyceryl

25 m0n0$l@@f@t@s@m/ﬁﬁx}°@{_ o) ﬁosﬁmlll!@tﬁﬁéﬁ f@ﬁﬁt@'@@%@ﬁgﬁg‘i&}%ﬁq therapies
camp ent invention usu in.an amount of 0.01- .
el e U aRs Tt TR ARIS e afigs agonist
Mgy tstiggéadiessrspiusftip e doifk sichdrpiseprsagling, salbutamol,

decipitation kulibitats clndalsa thitkenirgipaanisidé) BawHersohexjestdl and
15QRAl the compound of the present invention usually an amount of
.01-10w/w%, and it may be formulated using a suitable powdery base

such as (o€ REGSSBLIRYetion 1R Bhendybdasrinnamaimptisngherapies
arfure ousapongr Tt afudeumn basaoard gettyeroniain dishessinnghagantbading

SQlebiliEng A9eRis-RieCRIAN R AP UK a,2ntiseptics. The sprays
may be formulated into an agueous solution or 44 suspensign using a )
Suitable HGUICPESEBIAR P15 SHLCHILB RSl R RO prsat Baerapies

pHokagenpuiings of thetdracedtisn itdgddner with an insulin-like growth factor
type I (IGF-1) mimetic.

The present invention still further relates to combination therapies
of a compound of the invention together with an inhaled glucocorticoid,
such as flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate, ciclesonide, and mometasone furoate.

The present invention still further relates to combination therapies
of a compound of the invention together with an inhibitor of matrix
metalloproteases (MMPs), i.e., stromelysin, collagenase, gelatinase,
aggrecanase; especially collagenase-1 (MMP-1}, collagenase-2 (MMP-8),
collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-10),
stromelysin-3 (MMP-11), MMP-9 and MMP-12.

The present invention still further relates to combination therapies
of a compound of the invention together with modulators of chemokine
receptor function such as antagonists of CCR1, CCR2, CCR2A, CCR2B,
CCR3, CCR4, CCRS5, CCR6, CCR7, CCR8, CCR9, CCR10 and CCR11 (for
the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-X-
C family) and CX3CR1 (for the C-X3-C family).

The present invention still further relates to combination therapies
of a compound of the invention together with a cytokine or a modulator of

cytokine function including agents which act on cytokine signalling
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The aerosols suitable to inhalation may be a suspension or aqueous
solution, and they contain generally the compound of the present 5
invention and a suitable propellant such as fluorocarbon, hydrogen
containing chlorofluorocarbon and a mixture thereof, particularly
hydrofluoroalkane, specifically 1, 1, 1,2#etrafluoroethane, 1,1,1,2,3,3,3-
heptafluoro-n-propane or a mixture thereof. The aerosols may contain
optionally additional excipients well known in the art such as a surfactant,

Jpoaéﬁ\gaﬂe&eﬂda% B gitin) ol a cis é‘é?ﬂﬁ?é{"iﬁt%%% anal, feukins (1)

ge tin capsu €S or cartr ﬁes used for inRalator or insufflatof may

HUARE Byl dSntPa pBd AR HSRIGHR JptREVBISISOOn4_RIBERTS- the
present i 'ﬁherpmsand iapowitenyshids fustichraelattss arehstarcttiohhidyerapies

OPRELING SARP ARG Of the RIRse RS JYRBHR MRl HHAR “r&f%ﬁ!ﬂﬁl%? (% an
%OI@_lOmg The com élflnid of the, present inv, ntlonﬁré]%/ %lstere

WIS P A5 B S pi Bt S ENRR Y YA Ho 88 HE AV AR ARITH G A qin such
¥ redtéaihéosaplpounder the present invention is preferably

parenteratiye WH@%&%@@@H@M@HJ@&B}Q{%' ﬁﬁ@&iﬂiﬂfﬁ&%ﬂh&%mples
%9 i“&%%ﬁo%leﬁar? o lﬁl\?éﬁ[n (prlllflc lﬁllomtmt mt?i I?'%o reanc]lsdgmvétlves
tapes, transdermal patches, catapl &hs. S rays - 48T0s01s, a ue

§6h§t¥&ﬁ§7@8§b‘éﬁ%¥&ﬁ§%r%@ﬂh%@§ﬁr&9 afé’tﬁf%?ﬁ@umbr&s retinoids,
eliehdraps, earddoepsiprasalldrops, powders for external administrations

and so Of‘hg‘:ia‘?e@fﬁ %U%%E%V&ﬁ??&ﬂ@ﬂ@? PJI‘&&%@ E‘Bsg&jnlﬁ)‘{?%8ﬂ ltﬂleraples

the preparation for topical administration of the present invention Is

PbadIPTARBERAI Y (BEHTNETHRUIAEEH FehathIgD FotbRs(Ha! agent
preferdbly P06l . derévediicesseetinpaliders, foranhaidiéen beta-lactams,

'ﬂéﬂﬁﬂ?&@ﬂz@l&k55%1&%&@1(?@%81%%%[%8&1’&‘3 aﬂamloiﬁagems
reii B}lnventlo |s preferably contained’in an amount of 20-2

Bfe ARG IBBut SBEl S8t 2GRS R0 agﬁ'}e%i%‘?eg’a%%mvb?’one
sprayeddinouninihetadiseg eiloints ;oressveraliimed peeldaydoir; protease

Instapaer sh¢chU SitldBSavir, nelfinavir, ritonavir, and saquinavir;
nucleoside reverse transcriptase inhibitors such as didanosine, lamivudine,
stavudine, zalcitabine and zidovudine; non-nucleoside reverse
transcriptase inhibitors such as nevirapine and efavirenz.

The present invention still further relates to combination therapies
of a compound of the invention together with agents used for treatment of
cancer. Suitable agents to be used in the combination therapies include:
(i) antiproliferative /antineoplastic drugs and combinations thereof, which
are used as an anticancer agent, such as alkylating agents (for example cis
platin, carboplatin, cyclophosphamide, nitrogen mustard, melphalan,
chlorambucil, busulphan and nitrosoureas); antimetabolites (for example
fluoropyrimidines like 5-fluorouracil and tegafur, antifolates such as
raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea, gemcitabine
and paclitaxel; antitumour antibiotics (for example anthracyclines like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for
example vinca alkaloids like vincristine, vinblastine, vindesine and
vinorelbine and taxoids like taxol and taxotere); and topoisomerase
inhibitors (for example epipodophyllotoxins like etoposide and teniposide,

amsacrine, topotecan and camptothecins);
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and one to three units are administered per each time. 35 The
8-oxoadenine compound of the present invention, preferably the
compound (1) wherein R2 is except hydrogen atom, its tautomer or its 45
pharmaceutically acceptable salt can show the pharmaceutical activity at
the site administered in a case of topic ]administration, and further they
are useful as a pharmaceutical preparation for topical administration
characterized by showing no systemic pharmacological activity because
{He vtMpBamdsale sorleneaplicestioapme (foviesampliffersotxifen,

coreprfngts fdRgrideled chafgs) Aavingdonyarsbantialbererucgdor

medieatelittorl N MERGRISIoGHARHIS > IRANA BRAIDACO00IGA
ctivity of the compound, including specifi él@/ an Interteron i 8ucmg
LRk, Sypreidi gty iseme frederdisn apa agrdriel JF RS

Theagedistd effddi Bihexdegsad o corspopi do sraftitably frimeeis and

Blase:Riglprakbd 00 es il duai AL AAORes etluitace

co rn |th%hato the parent compound. The pharmacological activity

EA B e s By By 5t TOAVERAOI B Al ort PREI AL RafBR ane)

pydnrihiiitorsvel ztiordsatrthot Spesifinextamidles of the methods are

ang seseripachipiViethnd i ENGY MO LRGE Y dAGedernis Risss). a method

LGOIl el S K (e A A T 0P
gVsten)) and a-method destrbed T exampies 8f¥ é’ﬁ?é‘%’éﬂfs ol urokinase
H208P0 Petivitansechy iveBsnffigitterferon inducing activity with
A0) hioagsayrysiig consiofarouseuaMerm, the axeuiefRagh IRIETHIOR include
iissten Ll e e I SO o e
O sARRE RS HROPHArAsETOgRAP it e bcavRy Inamiibesiyseetpyimab
Re2atgife fanriedyting racfbritseeic hibliostr ateh shaididethdty imivRors and
%H@ﬁﬂ%ﬂ%%lﬂ&&@@&%‘{@{ré?%e @%Qﬂ'l‘iﬁﬂﬂ}ﬁﬁ%%r%t%ﬁﬁg epidermal
immune activating activity includes induction of cytotoxic activity such RS
growth factor family (fof example EGFR family tyrosine kinase inhibitors
such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)-
quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-bis(2-
methoxyethoxy)quinazolin-4-amine (erlotinib, OSI 774) and 6-acrylamido-
N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine
(CI 1033)), for example inhibitors of the platelet-derived growth factor
family and for example inhibitors of the hepatocyte growth factor family;
(v) antiangiogenic agents such as those which inhibit the effects of vascular
endothelial growth factor, (for example the anti vascular endothelial cell
growth factor antibody bevacizumab, compounds disclosed in WO
97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide,
inhibitors of integrin avp3 function and angiostatin);
(vi) vascular damaging agents such as combretastatin A4 and compounds
disclosed in WO 99/02166, WO00/40529, WO 00/41669, WO 01/92224,
WO 02/04434 and WO 02/08213;
(vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-ras antisense;
(viii) gene therapy approaches, including for example approaches to replace

aberrant genes such as aberrant pS53 or aberrant BRCA1 or BRCA2,
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natural killer (NK) cells, etc. The influenza-like symptom includes fever,
etc. The fever means elevation in body temperature of a mammalian, for
30 example, in a case of human, the fever means that the body
temperature increases more than normal temperature. The topical
administration is not limited as to the adrinistration method, and the
administration is conducted in a case of administration via nasal cavity,
alveolus or air way, by aeration or inhalation, in a case of 35

SAPRIRISteton sk byrpramipry shdtetbidnaspshdprroeabenfuch as those
adinigisyration _a@ieag;ibg?s&,et@mﬂm %e@iﬁgfs!@f@fié?'ﬁa%(ﬂgfrﬁgﬂﬁﬁm%wase
. e confirmed that when the rmaceutica
S B L S B ST RRSBEy or
LR SRR BPRAIRS Tl EofeUrRpistanc pregaatinceamitnahdrein is
ﬁahimﬂ:edﬂo@dwg@b&mhpegndcmmﬁgal@@(h;eimlbldwmaiﬂ@énd in vivo
QBEP@&@{&WH&%E%Hé'hﬁ'ﬁﬁd%@%ﬁ%ﬁ'ﬂ%?r BRYS rt%?nlgl}/}trc%ll-gb%uch
tesémet od fo detet&?me tge half life of the compound of the present

RSO TR 18 Rh G/ TRReSro AU R, thdrisHpBiHy bt
greppdeeyittimentionhizsgn etelootz sthimileeir@ofantbits dyafrlifeckes to decrease
Preéerablyo! loppes1bar i siOminHeR cRereRIReHRPL 1OLQREE 3 o kine
E% mi e%tteesd gng f;t&ljdrcng{5 1greaz‘erablé/ E‘Ot Ior&gr than (]}O mlnutesf Further,

he compound of the preseit IRVERTGRTS MEaBSZef e BaI sigdsumour
el lifeers prekaabRp AshMgeitisaanDidityies; muidoghieferably not

longer than 30 minutes, and still more preferably not longer 15 than 10
minutes. e degraded compound, the compound of the formula (1)

wherej nTFﬁg ié%grﬂ?c(%rlg Cgsnog%lr%gig re%?eé r][r{])L pﬂﬁ‘ée : W%%nafﬁel p%lrseﬁatl &()? rﬁ(ﬁotllil d
felinw bymblss dr Eﬁgz%rﬂaura%waéa@mmél@&@cﬂd@tbﬁ@@mqm@g@ds.
Biothe 20 TatdesetitaddonipeasidingftiieehaltliteniniinenSdis asfollows in a
Ry <he BeBIRPHI AN RIGERILBY AR S LAAPUIRANE R 5-0%0

type.



solution and incubated at 370.5"C for 5 minutes to 2 hours. By
guantitative analyzing at the definite interval the amount of the compound
of the present invention remaining in the lever S9 solution with HPLC

(high 25 performance liquid chromatog%
guenching velocity calculated and the hal

hy), etc., the constant of
f life is calculated. The specific

method is described in the Example. The liver S9 solution used here
means product obtained by homogenizing a liver of a mammal in an

s solution such as a 30 physiological saline solution, a sucrose
solution and a KCI solution and then by recovering the supernatant upon
centrifugation at 9000 xg. The-agqueous solution is used usually in an
amount of 2 to 4 times as much as the liver. The mammal includes

human, dog, rabbit, guing&pi
optionally after dilution wi
f lIifemh s

Namely, the compound of the prese\gﬂ inveNton
Ve

method forthe

incubated at 370.5C for 5 minutes to 2 ha
the definite interval the amount of the co

m ofNhe present 4

se and rat. The liver S9 can be used
a. QuffeptngC¥b solution. The measuring

ion is as follows.

is asefum solution and
guantitative analyzing at
d of the present invention

remaining jn the seramyjsolytion performarncetiquid
r‘hmmamalmﬁh), etc_, the chnstant of duénching valodity calculateld and
tHEHafQfe is calculated. The(SefgNHsed here medns 2(SHLINMEU,( CH,),—~
Traclion optained by feaving h S-and oot oaguidt

bidad )(/S)mnrrifugatio et g(reﬁ 4t }gv be used after dil >
b{(G5ing@ CH,solution. The inemigNidrther relates [o deqaMaian 3S0,CH,~
ner i ' e_in d-compaufl otfom bid_(l) orapharmracenticat
a@@ﬂgg@@%or a_pharm gé:'ﬂ%é}lb@%osition of fo H{Q%WHCYONH"
eOHisIGHy €compound of |fGTryIBNAEIGHRYministered canauRAGONH-

S miiatty-oras—acombi i tth-another-therapette
agditeragents, for the tregiinfeit/elHCH2~ ~(CH,),NHCSNH-
_(CH2)3S" —(CHz)gN(CH(g)" "(CH2)3NHCSNH—
=(CH,),S~ —(CH,)3N(CH;)— ~(CH,),;NHCSNH-
—(CH,),SCH,~ —(CH,)4N(CH,)- -CH,CO-
_(CHZ)ZS(CHZ)Z_ _(CHz)zN(CHg)CHz" "'(CHz)zCO"
—(CHz)gsCHz— _<CH2)3N(CH3)CH2" _(CH2)3CO_
"'(CHz)zSOz— “(CHz)zNHCO"‘ “(CH2)4CO"
”(CH2)3SOZ"' "(CH2>3NHCO"‘ “CHzoOCHz‘




one or more of the conditions listed. In particular, for the treatment of the
inflammatory diseases, COPD, asthma and allergic rhinitis, the
compounds of the invention may be combined with agents such as
tumour necrosis factor alpha (TNF-a) 25]0 inhibitors such as anti-TNF
monoclonal antibodies (for example R nAﬁicade, CDP-870 and
adalimumab) and TNF receptor immunoglobulin molecules (such as
Enbrel); non-selective cyclo-oxygenase (COX)-1/COX-2 inhibitors
wigther-applied topically or systemically (such as piroxicam, diclofenac,
propionic acids such as naproxen, flubiprofen, fenoprofen, ketoprofen and
25 ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
azapropazone, pyrazolones sucNlds phenylbutazone, salicylates such as
aspirin), COX-2 inhibitors (such S melpxicam, celecoxib, rofecoxib,
valdecoxib, lumarocoxib, pa Jjﬁ\:m an eto#fdoxib); glucocorticosteroids
(whether administered I l, jntr scular, intravenous, or 30
intra-articular routes); met%trex‘&te I nomld hydrogyobilegoquine, d-
penicillamine, auranofin or other parentéJr s gold preparations. The
present invention still further relates to comb i therapies of a

cm'erUu'n'd'Uf';he-mventrcn tqoetherwith & fetkoteRe HOsSYAtRe SIS ————
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—(CH,),SO,NH(CH,),~ ~(CH,),NHSO,~ ~CH,CON(CH,)-
~(CH,)3S0,NHCH,~ ~(CH,);NHSO,~ ~(CH,),CON(CH,)-
~(CH,),SO,N(CH,)~ ~(CH,),N(CH;)S0,~ ~(CH,);CON(CH;,)-
—~(CH,)3S0,N(CH,)- ~(CH,)3N(CH,)S0,~ ~CH,CON(CHZ)CH,~
=(CH,),;SO,N(CH3)CH,7  |~(CH,),N(CH,)SO,~ —CH,CON(CH,3)(CH,),~

“(CH2)3802N(CH3)CH2' "(GHz)zNHSOzCH{" "(CHz)zCON(CH:;)CHZ—




10 compounds such as CGS-25019; benzoxalamines such as ontazolast;
benzenecarboximidamides such as BIIL 284/260; and compounds such
as zafirlukast, ablukast, montelukast, pranlukast, verlukast (MK-679), RG-
12525, R0-245913, iralukast (CGP 45715A), and BAY x 7195. The
present invention still further relates to %émblnatlon therapies 15 of a
compound of the invention together with a phosphodiesterase (PDE)
inhibitor such as the methylxanthanines including theophylline and
‘Bakilghylline; and selective PDE isoenzyme inhibitors including PDE4
inhibitors and inhibitors of isoform PDE4D, and inhibitors of PDES. The
present invention still further réitls to combination therapies 20 of a
compound of the invention 'ts}% her wjth histamine type 1 receptor
antagonists such as cet|r|2| “Joram@ ratadine, fexofenadine,
eIy

acrivastine, W asteqizo levocabastine,

chlorpheniramine; promé&thazine, cyclﬁ\i{ne and.mizolastine, which is

applied orally, topically or parenterally. Zﬂlhiérn?emventlon still

further relates to combination therapies of a Yomfjound & $hlzention
otectwe-h;stamme—type.z_neceptrwiagam&lhe__'

present inviention still further|relates to combination ther pies of a-L'-
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therates of a compound of |t & ion together wjth 4n o H22N(CHg)SO,CH,

]
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wifHasScholinergic agents ~(CH,);N(CH,)- ~CH,CO-
~(CHy),S- ~(CH,),N(CH,)- ~(CH,),CO~
~(CH,),SCH,~ ~(CH,),N(CH,)CH,~ ~(CH,);CO-
~(CH,),S(CH,),~ ~(CH,)sN(CH,)CH,— ~(CH,),CO-
~(CH,);SCH,~ ~(CH,),NHCO- ~CH,COCH,-

_(CHz)QSOZ— "(CH2>3NHCO" _CHQCO( CHQ)Z"




including muscarinic receptor (M1, M2 and M3) antagonists such as 5
atropine, hyoscine, glycopyrrolate, ipratropium bromide; tiotropium
bromide; oxitropium bromide; pirenzepine; and telenzepine. The present
invention still further relates to combination therapies of a compound of
the invention together with a beta-adre’?{bceptor agonist (including beta
receptor subtypes 1-4) such as isoprenaline, salbutamol, 10 formoterol,
salmeterol, terbutali.ne, orciprenaline, bitolterol mesylate, and pirbuterol.
gsent invention still further relates to combination therapies of a
compound of the invention together with a chromone, including sodium
cromoglycate and nedocromil ﬁgg‘ium. 15 The present invention still
further relates to combination therapies of a compound of the invention
together with an insulin-like tor type | (IGF-1) mimetic. The
present invention still furtherjrelat jnation therapies of a
compound of théTrNeﬁfi‘o@ 0 jth an inhaled glucocorticoid, 20
such as flunisolide, triamcinolone acetgnide, fi&clomethasone
dipropionate, budesonide, flu.ticasone pro ow icteeonide, and
memetasone furoate _The present invention™s relates to

tombinatiot.therapies g¢f a compound gf'the inventign tdgether withtan

inkm%gzjzmatn?( r_netallaproue_@égz%‘;(,w\dﬁg, .., Str meE?&h E&Qchf

aarasanaco—acnocially

,I\Lﬁ" S:l asegetatinase] 25 ggarecanase—espesiaidy{coll
il

Osdllagenase-2 (MMPL8Y2 ddiGQGse-3 (MMP| 181 CONH-

$HOMAMRICHMMP-3), stromeigainAHOOGR,L.0), StromeldGIn) B ONH-

MME;%E, R Al G ST Gl S i B B B3
ntfehllasPe Sihemokink 30 bl @I ST such s ameHoPRREIEH,—
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~(REBS9MNNT. The prebent [r{RaNHSEM Chidrer relates téQHhipO D GHY)-

{RECBRIESO,NHCH,~ ~(CH,),NHSO,~ ~(CH,);CON(CH,)~
~(CH,);SO,NH(CH,),~ ~(CH,);NHSO,~ ~CH,GON(CH,)CH,~
~(CH,)3SO,NHCH,~ ~(CH,){NHSO,~ ~CH,CON(CH,)(CH,),~
~(CH,),SO,N(CH,)~ ~(CH,),NHSO,CH,~ ~(CH,),CON(GH,)CH,~
~(CHp)3;SO,N(CH,)- ~(CH,),NHSO,(CH,)o~
~(CH,)4SO,N(CH3)- ~(CH,)sNHSO,CH,~
~(GHy),SO,N(CH,)CH,— ~(GH,),N(CH,)S0,~
~(CH,)3SO,N(CH3)CH,— ~(CH,)sN(CH)SO,~




35 of a compound of the invention together with a cytokine or a modulator
of cytokine function including agents which act on cytokine signalling 50
pathways, such as alpha-, beta-, and gamma-interferon; interleukins (IL)
including ILI to 15, and interleukin antagonists or inhibitors. The present
invention still further relates to combin&fon therapies o fa compound of
the invention together with an immunoglobulin (1g), an 5 Ig preparation,
or an antagonist or antibody modulating Ig function such as anti-IgE
umab). The present invention still further relates to combination
therapies of a compound ofithe invention together with thalidomide and
derivatives, or systemic or |c§]lly applied anti-inflammatory agents such
as retinoids, 10 dithranol, andl cafsipejrjol. The present invention still
further relates to corghirat apies of a compg Iff the invention
together with an antibacterial age cluding en|C|II|n &rivatives,
tetracyclines, macrolides, beta- Iactamli'@ W inolones, and inhaled
amlnogly005|des and antiviral agents 15 i |ng acyclovir, famciclovir,

dina rnh»:nnrln

vatacictovir, gancictovir¢id , Ntadine -+
zanamavirdhd oseltama ir;|protease irhibitors suchlag indinavir, R

relfinavitiritonavir, and $ad bﬁlﬁ@HﬁD;Gﬁblcleoside revelsq-tNrISEEpGREE

lmﬁ}@!@.@uch as didanagsin @%Mne stavuding, Zalglighine-and
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ebiRibn therapies df al-8éap@hd of the inventjon tbbiéthers Gt
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raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea, gemcitabine
30 and paclitaxel; antitumour antibiotics (for example anthracyclines like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mlthram cin); antimitotic agents (for
example vinca alkaloids like vincristine 3inblastine, vindesine and
vinorelbine and taxoids like taxol and taxotere); and topoisomerase 35
inhibitors (for example epipodophyll.otoxins like etoposide and teniposide,
ine, topotecan and camptothecins); 51 (ii) cytostatic agents such
as antioestrogens (for exampjg tamoxifen, toremifene, raloxifene,
droloxifene and iodoxyfene),|jo€strogen receptor down regulators (for
example fulvestrant), anti (for example biga@@mide, flutamide,
nil.utamide and cyproterone adétat AMRH 5 antagonlsts or LHRH
agonists (for exampl@®&guosersiin, prorelln and buserelid), progestogens
(for example megestrol acetate), arquiagsenHbdRite example as
anastrozole, l.etrozole, vorazole and exemestane) a ibitors of
Sa-reguctase-sueh-as-finas inhibit cancer cell

0 .
invasion (fdt example 1 metalloproteﬁﬁase inhibitors Ilke marimasgat and

HIKDHGHT urokinase plasmSi@pgrRarctivator receptor iup@gggcgy)
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family and for example inhibitors of the hepatocyte growth factor family;
(v) antiangiogenic agents such as those which inhibit the effects of
vascular 25 endothelial growth factor, (for example the anti vascular
endothelial cell growth factor antibody bevacizumab, compounds
disclosed in WO 97/22596, WO 97/305@5, WO 97/32856 and WO 98/
13354) and compounds that work by other mechanisms (for example
linomide, inhibitors of integrin civ(33 function and angiostatin); 30 (vi)
Telalailar damaging agents such as combretastatin A4 and compounds
disclosed in WO 99/021.681H¥v000/40529, WO 00/41669, WO 01/92224,
WO 02/04434 and WO O/ 8213 (vii) antisense therapies, for example
those which are directedl to tfie gis listed above, such as ISIS 2503,
an anti-ras antisenaeo ygghe therapy ap rqﬁsi‘&gf, including for
example approaches to replace ‘aberrant genges such ad aberrant p53 or
aberrant BRCA1 or BRCA2, 52 GDERT (gene directed enzyme pro drug
therapy) approaches such as those using eytosine deaminase, thymidine

kinase or-a bgcteriat nEtn)rmorc aches-te-rerease
patient tole¥ance ta chemo i quch_as multi ditig
rO4EStanCE:gene therapy| aned BofiyTHmunotherapy apprdiaichieg.drsluding
foyeraraple ex vivo and |n Vive-gpreqaches to increpse thecy.cH,

|_r8 ogﬁnicity of patie t'l.l_[él reeffs;such—astrar sf:_bt'uu with

SHokines such as-intenlqukn.ﬁ&ﬁf@[zukiawaw Nﬁ{gﬁ‘ik%ﬁ%agp
do(ehiy$irulating factor| apréathélito decrease T cglf\ﬁrﬁérg)e,OCHa
apagahes;using transfected imppume cells such as|c 118 (&), CHs
_t_a@g%g RAritic Cefls, ﬁr@%&@ﬁﬂysmg CyTOKIe Ta7Sfe

h + 1 i h ;
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53 Table 1 NH2 Ni N \>-OH ¢;Ic02M6 -(CH2)30- -(CH2)2NH-
-(CH2)2NHS02( CH2)2- -(CH2)40- -(CH2)3NH- -(CH2)3NHSO2CH2-
-(CH2)20CH2- -(CH2)4NH- -(CH2)2NCH3S02CH2 -(CH2)20(CH2)2
-(CH2)2NHCH2- -(CH2)2NHCONH- -(CH2)30CH2- -(CH2)2NH(CH2)2-
-(CH2)3NHCONH- -(CH2)_S- -(CH2)3MiiCH2- -(CH2)2NHCSNH-
-(CH2)3S- -(CH2)2N(CH3)- -(CH2)3NHCSNH- -(CH2)4S- -(CH2)3N(CH3)-
-(CH2)4NHCSNH- -(CH2)2SCH2- -(CH2)4N(CH3)- -CH2CO-
Tahle)@S(CH2)2-- -(CH2)2N(CH3)CH2- -(CH2)2C0- -(CH2)3SCH2-
-(CH2)3N(CH3)CH2 -(CH2)3CO- -(CH2)2S02- -(CH2)2NHCO-
-(CH2)4CO- -(CH2)3502- -(CNR}3NHCO- -CH2COCH2 54 Table 2 NH2
Ni N -OH N N\Lt C02Me 7(QK?2)4$02 (CH2)4NHQ§3 cGH2CO(CH2)2

H

-(CH2)2S0O2CH2- -(CH2)2 I-TO H2Xy-(GH2)2C0OC
-(CH2)2502(CH2)2- - 2 - (CHZ)ZCO( CH%)Z
-(CH2)3S02CH2_ -(C 2)2N( H3)C®- : % : -(CH2)RSO2NH-
-(CH2)3N(CH3)CO- -(CH2)2CONH- - Cﬁ 3SO2NH- - )AN(CH3)CO-
(CHN2CONL
\Vl lLlqul‘l T

"R R R

-O(CHz)2CHs =S(CHp)oCHs ~NH(CH.)2CHs
-O(CH)sCHs ~S (CHg)3CHs ~NH(CHz)3CHs
~O(CHg)2OH ~S(CHg)20H ~NH(CH.):OCH;
~O(CHz);OH ~S(CH)s0OH ~NH(CH)sOCHs
~O(CHy):OCH;s -S(CHz)4OH ~NCH3(CHz)2CHs
~O(CHz)2OCH:CHs ~S(CHg)2:OCH; ~NCHs(CHz)3sCHs
~O(CHz):OCH; ~-S(CH;):OCH,CHs ~NCH3(CH.),OCH;
-O(CH)sCFs ~-S(CH2)30CH; ~NCH3(CHz):OCH;
~ ~

OAO ~(CH:)3CH: ll:l!/\@
~ ~
0/\© ~(CH2COCH , Q?@




-(CH2)4S02NH- -(CH2)3N(CH3)COCH2- -CH2CONHCH?2-
-(CH2)2S02NHCH?2- -(CH2)2NHCO2CH2 -(CH2)2CONHCH2-
-(CH2)2S02NH(CH2)2- -(CH2)2NHS02 CH2CON(CH3)-
-(CH2)3S02NHCH?2 -(CH2)3NHSO02 -(CH2)2CON(CH3)-
-(CH2)2S02N(CH3)- -(CH2)2N(CH3)S®® -(CH2)3CON(CH3)-
-(CH2)3S02N(CH3)- -(CH2)3N(CH3)S02- -CH2CON(CH3)CH2-
-(CH2)2S02N(CH3)CH2 -(CH2)4N(CH3)S02- -CH200N(CH3)(CH2)2
T2 BSO2N(CH3)CH2 -(CH2)2NHSO2CH2- -(CH2)2CON(CH3)CH2 55
Table 3 NH2 N N -OH Li O COZCH3 (CH2)20- -(CH2)2NH-
-(CH2)4N(CHBIED?2 -(CH2)30- -(CH2)3NH- -(CH2)2N(CH3)SO2CH?2-

-(CH2)40- -(CH2)4NH: -(CH2)2NHCONH- -(CH2)20CH2- -(CH2)2NHCH2
-(CH2)3NHEONKF %@ CH2)Z -(CH2)2NH(CH2)2 -(CH2)2NHCSNH-
-(CH2)30CH2 ~( HEHD -(CH2)3NHCSNH- -(CH2)2S-

2
(CHBA(CRB)- -(C}%‘g)4NHCSNH- - % 5 -(OH2)3N(OH3)- -CH20i0
-(CH2)4S- -(CH2)4N(CH F§2CO- -(CH2)2SCH2-
-(CH2)2N(CH3)CH2 -(CH2)3 CH2)2S(CH2)2 -(CH2)3N(CH3)CH2-
-(CH2)4CO- -(CH2)3SCH2- XX6#2)2NHCO- -CH2COCH2- -(CH2)2502

S(CH2)3N HL,:JFy-ObHZbU(CHZ\ 256 Tdbic—ﬁ1er2
—0(CH,),0CH, ~(CH,)30-
=S(CH,);CH, —(CH,),0-
—-S(CH,),0H —(CHy),0CH,~
~(CH,),C0,CH,4 ~(CH,)30CH,—
—0(CH,);CF,4 —~(CH,),S-
—-S(CH,),0CH, —(CH,);3S~
—-NH(CH,),0CH,4 —(CH,),S-
—-NCH;(CH,),OCH; ~(CHy),SCH,y—
—0O(CH,),0H —(CH,),S(CHy),-
~S(CH,)3CF, ~(CH,)3SCH,-
N

H/\© ~(CH,),0(CH,),—
-(CH,),C0O,CH; —(CH,),S0,~




Ni N ~--OH /~0 N N CO2CH3 -(CH2)3SOZ -(CH2)4NHCO--
-(CH2)2COCH2- -(OH2)4502- -(CH2)2NHCOCH2- -CH2CONH-
-(CH2)2S02CH2 -(CH2)3NHCOCH2 -(CH2)200NH- -(CH2)2S02(GH2)Z
-(CH2)2N(CH3)CO- -(CH2)300NH- -(CH2)3S02CH2 -(CH2)3N(CH3)CO-
-CH2CONHCH2 -(CH2)2S02NH- -(CHZ34N(CH3)CO- -(CH2)2CONHCH?2
-(CH2)3S02NH- -(CH2)3N(CH3)COCH2 -CH2CON(CH3)-
-(CH2)4S02NH- -(CH2)2NHC02CH?2 -(CH2)2CON(CH3)-
TR XS O2NHCH2 -(CH2)2NHS02 -(CH2)300N(CH3)-
-(CH2)2S02NH(CH2)2 -(CH2)3NHS02 -CH2CON(CH3)CH2
-(CH2)3S02NHWHR- -(CH2)4NHSO2 -CH2CON(CH3)(CH2)2
-(CH2)2S02N(E;H3)- -(CH2)2NHS02CH2 -(CH2)2CON(CH3)CHZ
-(CH2)3S0NCH3)- -@g)zNHsoz(CHz)z -(CH2)4S02N(CH?3)-
-(CH2)3NHZQ2CHR -(@H212502N(CH3)CH2- -(CH2)2N(CH3)502
(CH2)BSH2N(GHB)CHR- -(CH2)3N(2H
N N\- COZCHa O -RigjRig 105
NH(CH2)2CHs -O(CH2)1C

§7 Table 5 NH2 N OH "R
(CH2)2CH3
H2)sCH3 -NH(CH2)3CH3

__R10 _LT__
~0(CH,),0CH, ~(CH,);SO,
~S(CH,);CH, ~(CH,),SO,-
~S(CHy),OH ~(CH,),S0,CH,~
~(CH,),CO,CH, ~(CH,);SO,CH,~
—O(CH,),CF, ~(GH,),SO,NH-
~S(CH,),0CH, ~(CH,);SO,NH-
“NH(CH,),0CH, ~(CH,);SO,NH-
~NCH,(CH,),0CH, ~(CH,),SO,NHCH,~
~O(CHy);OH ~(CH,),SO,NH(CH,),~
~S(CH,);CF, ~(CHy)3SO,NHCH,-

\uﬁ ~(CHy),SO,(CH,),~
~(CH,),CO,CH, ~(CH,),SO,NCH,-




-O(CH2)20H -S(CH2)20H -NH(CH2)20CH3 -O(CH2)30H -S(CHz)30H
-NH(CH2)30CH3 -O(CH2)20CH3 -S(CH)40H -NCH(CH2)2CH3
-O(CH2)20CH2CHi -S(CH2)20CH3 -NCH3(Ch03CH3 -O(CH2)30CH3
-S(CH2)20CH2CH3 -NCHs(CH2)20CH3 -O(CH2)3CF3 -S(CH2)30CH3
-NCH3(CH2)30CH3 -(CH2)3CH3 N OPXCH,NH3 N~ NI 58 Table 6
NH2 NN HgCOzC \>-OH R10 N - (CH2)4-NHS02 -R10 -R io Rio
-O(CH2)2CH3 -S(CH2)2CH3 -NH(CH2)2CHa -O(CH2)tCHa
TgltPY3CH3 -NH(CH2)3CH3 -O(CFL)20H -S(CH2)20H
-NH(CFL")20CH3 -O(CH2)30H -S(CH2)30H -NH(CHz)30CH3
-O(CH2)20CH3 H2)40H -NCH3(CH2)2CH3 -O(CH2)20CH2CH3
-S(CH2)20CHs -NCHa(CH2)3CH3 -O(CH2)30CH3 -S(CH2)20CH2CH3
-NCH3(CH2)20CH 3%12 3CF3 -S(CH2)30CH3 -NCH3(CH2)30CH3
(CH )3CH3 ;@ (CH2)2¢0 &3 CH3 p 59
10 N N
L

R CO,Me

__R10 __L1__
~0(CH,),0CH, ~(CHy)3SO,NCHq-
~S(CH,);CH, ~(CHy)sSO,NCHy
~S(CH,),0H ~(CHy),SO,NCH,CH,~
~(CH,),CO,CH, ~(CHy),NH-
~O(CH,);CF, ~(CHyp)gNH-
ZS(CH,),0CH, ~(CHy):NH-
“NH(CH,),0CHj ~(CHy),NHCH,~
“NCHy(CH,),0CH, Z(CH)NH(CH,),~
~O(CH,);0H ~(CHy)sNHCH,—
~S(CH,)sCF, ~(CHy);NCH,-

Y,
H@ ~(CHy)4SO,NHCH,~
~(CH,),C0O,CH, ~(CHy)sNCH4-




Table 7 NH2 NiN ~ OH Rlo~N N~ CO2CH3 O O Rio Rio Rio
-O(CH2)2CH3 -S(CH2)2CH, -NH(CH2)2CH3 -O(CH2)3CH3
-S(CH2)3CHs -NH(CH2)3CH3 -O(CH2)20H -S(CH2)zOH
-NH(CH2)20CH3 -O(CH2)30H -S (CH2)30H -NH(CH2)30CH3
-O(CH2)20CH3 -S(CH2)40H -NCH3(C§|2)2CH3 -O(CH2)20CH2CH3
-S(CH2)20CH3 -NCH3(CHz)3CH3 -O(CH2)30CH3 -S(CH2)20CH2CH3
-NCH3(CH2)20CH3 -O(CH2)3CF3 -S(CH2)30CHU -NCH3(CHz)30CH3
Talbde- 12N -(CH2)3CH3 H \N CH3 O N 60 Table 8 NH2 NiN H3CO2C
~>-OH R10" N N (CH2)4-NHSO2

NH»

NZ N\
PN |\N\>—OH

R0 SN

R CO,Me
__R10 __LI_
~0(CH,),0CH; ~(CH,)sNCH,~
~S(CH,);CHs, ~(CH,),N(CH3)CH,-
~S(GH,),0H ~(CH,);N(CH3)CH,~
~(CH,),C0,CH, ~(CH,);NHCO~
~O(CH,);CF; ~(CH,)4,;NHCO-
~S(CH,),0CH; ~(CH,),NHCOCH,~
~NH(CH,),0CHj ~(CH,);NHCOCH,-
~NCH3(CH,),0CHj ~(CH,),N(CH5)CO-
~0(CH,);0H —(CH,);N(CH,)CO~
~S(CH,);CF, ~(CH,),N(CH,)CO-
N
H/\© ~(CH,),NHCO-
~(CH,),C0,CH, ~(CH,)3N(CH,;)COCH,-




-R Rto R;0 -O(CH2)2CH3 -S (CH2)2CH3 -NH(CH2)2CHa -O(CH2)aCH3
-S (CH2)3CH3 -NH(CH2)3CH3 -O(CH2)20H -S (CH2)20H
-NH(CH2)20CH3 -O(CH2)30H -S(CH2)30H -NH(CH2)30CH3
-O(CH2)20CH3 -S(CH2)iOH -NCH3(CH2)2CH3 -O(CH2)20CH2CH3
-S(CH2)20CH3 -NCH3(CH2)3CH3 -Jt€H2)30CH3 -S(CH020CH2CH3
-NCH3(CHz)20CH3 -O(CH2)3CF3 -S(CH2)30CH3 -NCH3(CH2)30CH3
O Q -(CH2)3CH3 H 0 -(CH2)2CO2CH3 CH3 o N 61 Table 9 NH2 NiN \
T2 1RIN N\ CO2Me L -RYO E LI -O(CH2)200H3 (CHZ)30
-S(CH2)3CH3 -(CH2)40- S(CH2)20H (CH2)ZOCH2 -(CH2)2CO2CH3
-(CH2)30CHZ NIB¢CH2)3CF3 -(CH2)2S- -S(CH2)20CH3 -(CH2)3S-
-NH(CHZ)ZIE)IC/ 3 -(CH2)4S- -NCH3(CH2)20CH3 -(CH2)2SCH2-

s 1 N?*OH

RO N

[ COsMe
__R10 __L1__

~0(CH,),0CH, ~(CH,),NHCOOCH,~
~S(CH,)3CHsq ~(CHy),NHSO,~
~S(CH,),OH ~(CH,)sNHSO,~
~(CH,),C0,CH; ~(CH,),NHSO,(CH,),~
~O(CH,)5CF, ~(CH,);NHSO,CH,-
~S(CH,),0CH, ~(CH,),N(CH3)SO,~
~NH(CH,),0CHs ~(CH,);N(CH,)SO,~
~NCH,(CH,),0CH, ~(CH,)N(CH,)SO,-
~O(CH,);OH ~(CH,),N(CH,)SO,CH,-
~S(CH,);CF, ~(CH,),;NHCONH-
Y

H@ ~(CH,),NHS0,CH,~
~(CH,),C0,CH; ~(CH,);NHCONH~




-O(CH2)30H -(CH2)2S(CH2)2- -S(CH2)3CF3 -(CH2)3SCiH2 H 0~~-j
-(CH2)20(CH2)2- -(CH2)2CO2CH3 -(CH2)2S02 62 Table 10 NH2 N OH
RIo!N N\L~ COzMe -R10 -L'- -0(CH2)20CH3 -(CH2)3S02- -S(CH2)3CH3
-(CH2)4S02- -S(CH2)20H -(CH2)2S02CH2- -(CH2)2C02CH3
-(CH2)3S02CH2- -O(CH2)3CF3 -(CHX®S02NH- -S(CH2)20CH3
-(CH2)3SO2NH- -NH(CH2)20CH3 -(CH2)4SO2NH- -NCH3(CH2)20CH3
-(CH2)2S02NHCH2 -0(CH2)30H -(CH2)2SO2NH(CH2)2- -S(CH2)3CF3
TablepYEISO2NHCH2 H -(CH2)2502(CH2)2- -(CH2)2002CH3
-(CH2)2S02NCH3 63 Table Il NH2 Ni N OH R10N ~~ N\L1 CO2Me

NH,
NZ >N
N | N\>——OH
R N \ CO,Me
L
_R'® L'
~0(CH,),0CH, ~(CH,);NHCSNH-
~S(CH,),CHs, ~(CH,);NHCSNH-
~S(CH,),0H ~(CH,),NHCSNH-
~(CH,),C0,CH, ~(CH,),CO~
~O(CH,);CF, ~(CH,);CO-
~S(CH,),0CH, ~(CH,),CO-
~NH(CH,),0CH ~CH,COCH,-
~NCH4(CH,),0CH4 ~CH,CO(CH,),—
~O(CH,),0H ~(CH,),COCH,-
~S(CHy)4CF, ~(CH,),CO(CH,),~
\ﬁﬁ ~CH,CO-
~(CH,),C0,CHs, ~CH,CONH-




R10 LI -O(CH2)20CH3 -(CH2)3SO2NCH3 -S(CH2)3CH3
(CH2)4SO2NCH3- -S(CH2)20H -(CH2)2SO2NCH3CH2-
-(CH2)2CO2CH3 -(CH2)2NH- -O(CH2)3CF3 -(CH2)3NH- -S(CH2)20CH3
-(CH2)4NH- -NH(CH2)20CH3 -(CH2)2NHCHZ -NCH3(CH2)20CH3
-(CH2)2NH(CH2)2- -O(CH2)30H -(CHZBNHCH2- -S(CH2)3CF3
-(CH2)2NCH3 H -(CH2)3SO2NHCH3 -(CH2)2CO2CH3 -(CH2)3NCH3 64
Table 12 NH2 Ni N \>-OH RNi\ N\L1 CO2Me Ro L -O(CH2)20CH3

T6BH2)ENCH3- -S(CH2)3CH3 -(CH2)2N(CH3)CH2- -S(CH2)20H
-(CH2)3N(CH3)CH2- -(CH2)2C02CH3 -(CH2)3NHCO- -O(CH2)30F3
-(CH2)4NHCONIg6CH2)20CH3 -(CH2)2NHCOCH?2- -NH(CH2)20CH3
-(CH2)3NHO000M2- -NCH3(CH2)20CH3 -(CH2)2N(CH3)CO- -O(CH2)30H
-(CH2)3N(CN3JCO* -&gﬂZ&%CF:% -(CH2)4N(CH3)CO

R i CO,Me
__R10 __L1___
~0(CH,),0CH,8 ~(CHy),CONH-~
ZS(CH,);CH, Z(CH,)sCONH-
~S(CH,),0H ~CH,CONHCH,~
~(CHp),CO,CH, ~(CH,),CONHCHy~
~0(CH,),CF, —CH,CON(CHy)-
~S(CH,),0CH, ~(CHy),CON(CHy)-
“NH(CH,),0CH, ~(CHy)2CON(CHy)-
“NCHy(CHy),0CH, ~CH,CON(CHa)CH,~
~0(CH,);0H ~CH,CON(CH;)XCHy)p
~S(CH,);CF; ~(CHy),CON(CH)CH,
N
H@ ~(CHy);CONH-




H -(CH2)2NHCO- -(CH2)2CO2CH3 -(CH2)3N(CH3)COCH2 65 Table 13
NH2 N~ N \>-OH R1o N N\ CO2Me L Rio -O(CH2)20CH3
-(CH2)2NHO000H2- -S(CH2)3CH3 -(CH2)2NHS02 -S(CH2)20H
-(CH2)3NHSOZ -(CH2)2CO2CH3 -(CH2)2NHSO2(CH2)2- -O(CH2)3CF3
-(CH2)3NHSO2CH2- -S(CH2)20CH3 -@H2)2N(CH3)S02
-NH(CH2)20CH3 -(CH2)3N(CH3)S02 -NCH3(CH2)20CH3
-(CH2)4N(CH3)S02- -O(CH2)30H -(CH2)2N(CH3)SO2CH2-
TS(EE2¥BCF3 -(CH2)2NHCONH- N H -(CH -(CH2)2CO2CH3
-(CH2)3NHCONH 66 Table 14 NH2 R10" N N\L1 COZM2 -R
-O(CH2)20CHNHELH2)2NHCSNH- -S(CH2)3CH3 -(CH2)3NHCSNH-

NZ >N
| Y—0H
R1O N N
\, 0 CO,Me
L S /

_R10 _L1_
~0(CH,),0CH, ~(CHy)y0-
~S(CH,)sCH, ~(CH,),0-
~S(CH,),0H —~(CHy),OCH,-
~(CH,),CO,CH, ~(CHy)3OCH,-
~O(CH,);CF; ~(CH,),S-
~S(CH,),0CH, ~(CHy)sS-
“NH(CH,),0CH, ~(CHy)sS-
“NCHy(CH,),0CH, ~(CHy),SCH,
~0(CH,);0H ~(CHy),S(CHy),—
~S(CH,):CF, ~(CHy)sSCHy-
N

H@ ~(GH,),0(CH,),~
~(CH,),CO,CH, ~(CHy),SO0,~




-S(CH2)20H -(CH2)4NHCSNH- -(CH2)2C02CH3 -(CH2)2CO-
-O(CH2)3CF3 -(CH2)3GO0- -S(CH2)20CH3 -(CH2)4CO- -NH(CH2)20CH3
-CH2GOCH2- -NCH3(CH2)20CH3 -CH2CO(CH2)2- -O(CH2)30H
-(CH2)2COCH2- -S(CH2)3CF3 -(CH2)2CO(CH2)2 H -CH2CO-
-(CH2)2CO2CH3 -CH2CONH 67 Tabl@95NH2 IC N \-OH R10 IN NL1
COZMe -R10 -L1- -O(CH2)20CH3 -(CH2)2CONH- -S(CH2)3CH3
-(CH2)3CONH- -S(CH2)20H -CH2CONHCH2 -(CH2)2C02CHS3
Tiaie)PEONHCH2- -O(CH2)3CF3 -CH200N(CH3)- -S(CH2)20CH3
-(CH2)2CON(CH3)- -NH(CH2)20CH3 -(CH2)3CON(CH3)-
-NCH3(CH2)200M3-CH2CON(CH3)CH2- -O(CH2)30H

-CH2CON(CH3)(CH2)2:,-S(CH2)3CF3 -(CH2)2CON(CH3)CHZ H
-(CH2)3CONMN 68 Zf{ 6
- OH
REZONT N g CO,Me
L S /

__R10 __L1__
~0(CH,),0CHj ~(CH,)3S0,~
~S(CH,);CH; ~(CH,),S0,~
~S(CH,),0H ~(CH,),S0,CH,~
~(CH,),C0,CH, ~(CH,);S0,CH,~
~O(CH,),CF,4 ~(CH,),SO,NH-
~S(CH,),OCH; ~(CH,);S0,NH-
~NH(CH,),0CH, —(CH,),SO,NH-
~NCH,(CH,),0CH, ~(CH,),SO,NHCH,~
~0O(CH,);0H ~(CH,),SO,NH(CH,),~
~S(CH,),CF, ~(CH,)3S0,NHCH,~
\ﬁ/\© ~(CH,),S0,(CHy),~
~(CH,),C0,CH, ~(CH,),SO,NCH,~




NH2 NiN \--OH R1o\N N 1 () CO2Me L -R10 -L1- -O(CH2)20CH3
-(CH2)30- -S(CH2)3CH3 -(CiH2)40- -S(CH2)20H -(CH2)20CHZ
-(CH2)2C0O2CH3 -(CH2)30CH2_ -O(CH2)3CF3 -(CH2)2S-
-S(CH2)20CHS3 -(()H2)3S- -NH(CH2)20CH3 -(CH2)4S-
-NCH3(CH2)20CH3 -(CH2)2SCH2- -O#H2)30H -(CH2)2S(CH2)2-
-S(CH2)30F3 -(CH2)3SCH2 H (CH2)20(CH2)2- -(CH2)2CO2CH3
(CH2)2S02 69 Table 17 NH2 N\ N 11 \>-OH RIO~N N\ CO2M@ -R 10
L2blO@EH2)20CH3 -(CH2)3S02 -S(CH2)3CH3 -(CH2)4S02- -S(CH2)20H
-(CH2)2S02CH2- -(CH2)2C02CH3 -(CH2)3S02CH2-

NH,
NZ ' N\>~OH
PN
REZONT N g CO,Me
L S /

__R10 __L1___
~0(CH,),0CH; ~(CH,)3S0,NCH4~
~S(CH,)3CH; ~(CH,)4SO,NCHz~
~S(CH,),0H ~(CH,),SO,NCH;CH,~
~(CH,),C0O,CH, ~(CH,),NH-
~0(CH,);CF, ~(CHy)sNH-
~S(CH,),0CH; ~(CHy),NH~-
~NH(CH,),0CHj ~(CH,),NHCH,~
~NCH4(CH,),0CHS4 ~(CH,),NH(CH,),~
~0(CH,);OH ~(CH,);NHCH,~
~S(CH,);CF, ~(CH,),;NCHy~
N

H@ ~(CH,);SO,NHCH,~
~(CH,),CO,CHj ~(CH,)sNCH,-




-O(CH2)3CF3 -(CH2)2SO2NH- -S(CH2)20CH3 -(CH2)3SO2NH-
-NH(CH2)20CH3 -(CH2)4SO2NH- -NCH3(CH2)20CH3
-(CH2)2S0O2NHCH2- -O(CH2)30H -(CH2)2S0O2NH(CH2)2- -S(CH2)3CF3
-(CH2)3SO2NHCH2 H -(CH2)2502(CH2£Z -(CH2)2C02CH3
-(CH2)2SO2NCH3 70 Table 18 NH2 NN ~a\>-OH R10~N N\ (1)
GO2M@ L -R10 L1 -O(CH2)20CH3 -(CH2)3S02NCH3 -S(CH2)3CH3
-(CH2)4SO2NCH3_ -S(CH2)20H -(CH2)2SO2NCH3CH2-

T3 02CH3 -(CH2)2NH- -O(CH2)3CF3 -(CH2)3NH- -S(CH2)20CH3
-(CH2)4NH- -NH(CH2)20CH3 -(CH2)2NHCH2- -NCH3(CH2)20CH3
-(CH2)2NH(CHR)2, -O(CH2)30H -(CH2)3NHCH2- -S(CH2)3CF3
-(CH2)2NCHS3 -(CH'%PBSOZNHCHZ- -(CH2)2C02CH3 -(CH2)3NCH3 71
Table19 N*=

Il V>—o0H
N

R .0 CO,Me
L S /

__R10 _L1_
-0(CH,),0CH, ~(CH,)4NCH3~
~S(CH,)3CH, ~(CH,),N(CH3)CH,~
-S(CH,),0H ~(CH,);N(CH,)CH,—
-(CH,),C0O,CHj —(CH,);NHCO-
-O(CH,);CF, -(CH,),NHCO-
-S(CH,),0CH; ~(CH,),NHCOCH,~
~NH(CH,),0CH, ~(CH,);NHCOCH,~
~NCH,(CH,),0CHj ~(CH,),N(CH,)CO-
-0(CH,);0H ~(CH,)3N(CH3)CO-
-S(CH,),CF, ~(CH,)4N(CH,)CO-
\ﬁﬁ ~(CH,),NHCO-
~(CH,),C0,CHj ~(CH,)3N(CH5)COCH,-




NH2 NiN \>-OOH R N N 0 CO2Me -O(CHZ)20CH3 -(CH2)4NCH3
-S(CH2)3CH3 -(CH2)2N(CH3)CH2 -S(CH2)20H -(CH2)3N(CH3)CH2-
-(CH2)2CO2CH3 -(CH2)3NHCO- -O(CHZ)3CF3 -(CH2)4NHCO-
-S(CH2)20CH3 -(CH2)2NH000H2- -NH(CH2)20CH3 -(CH2)3NHCOCH2-
NCH3(CH2)20CH3 -(CH2)2N(CH3)C@2-O(CH2)30H
-(CH2)3N(CH3)CO- -S(CH2)3CF3 -(CH2)4N(CH3)CO H \ -(CH2)2NHCO-
-(CH2)2CO2CHS3 -(CH2)3N(CiH3)000H2 72 Table 20 NH2 NiN >_OH
RAGN N0 CO2Me ~ -R10 -0(CH2)20CH3 -(CH2)2NHOOOCH2-
-S(CH2)3CH3 -(CH2)2NHS02 -S(CH2)20H -(CH2)3NHSOZ
-(CH2)2CO2CHZCH2)2NHS02(CH2)2- 0(CH2)3GF3
(CH2)3NHSO2QHZ- -S(CH2)20CH3 -(CH2)2N(CH3)S02-

CO,Me
___R10 _L1__

~0(CH,),0CHj ~(CHy),NHCOOCH,-
~S(CH,)sCH, ~(CH,),NHSO -
~S(CH,),0H ~(CHy)sNHSO,-
~(CH,),CO,CH ~(CH,),NHSO,(CH,),
—0(CH,);CF, ~(CH,)sNHSO,CH,-
~S(CH,),0CH, ~(CH,),N(CH;)SO,-
~NH(CH,),0CH, ~(CH,)sN(CH,)SO,
“NCH(CH,),0CH ~(CH,),N(CH3)SO,-
~O(CH,);0H Z(CHy),N(CHy)SO,CHy—
~S(CH,),CF, ~(CH,),NHCONH-~
N

H@ ~(GH,),NHSO,CH,-
~(CH,),CO,CH, ~(CH,);NHCONH-




-NH(CH2)20CH3 -(CH2)3N(CH3)S02- -NCH3(CH2)20CH3
-(CH2)4N(CH3)S02- -O(CH2)30H -(CH2)2N(CH3)SO2CH?2
-S(CH2)3CF3 -(CH2)2NHCONH H (CH2)ZNHS020H2 -(CH2)2CO2CH3
-(CH2)3NHCONH 73 Table 21 NH2 NiN \>-OH Rlo~NN1__ <O
CCO02Me -Rio -O(CH2)20CH3 -(CH2)2NHCSNH- -S(CH2)3CH3
-(CH2)3NHCSNH- -S(CH2)20H -(CH2)4NHCSNH- -(CH2)2C02CH3
-(CH2)2C0- -O(CH2)3CF3 -(CH2)3CO- -S(CH2)20CH3 -(CH2)4CO-
TRBIECHP)20CH3 -CH2000H2- -NCH3(CH2)20CH3 -CH2CO(CH2)2-
-O(CH2)30H -(CH2)2COCH2- -S(CH2)3CF3 -(CH2)2CO(CH2)2 N \
-CH2CO- -(CH2J¥d392CH3 -CH2CONH 74 Table 22 NH2 Ni N >OH

N v I N\>_
OH
AN

R‘]O
L1 O C02M€
\ |

___R10 _L1__
“O(CHz)QOCHg _(CHz)zNHCSNH“‘
~S(CH,);CH, ~(CH,);NHCSNH-
~S(CH,),0H ~(CH,),NHCSNH-
"(CHz)zCOZCH:g —<CH2)2CO"'
“O(CH2)3CF3 "(CHz)gCO“
”S(CH2>20CH3 —(CH2)4CO"
“NH(CH2)200H3 _CH2COCH2"
"NCHg(CHz)zOCH3 “CHZCO(CHz)z“
—O(CH2>3OH “(CHZ)ZCOCHZ_
_S(CH2)3CF3 —(CH2)ZCO(CH2)2_
~

g@ ~CH,CO-

~(CH,),C0,CH, ~CH,CONH-




R10 N N 0 CO2Me -R to --O(CH2)20CH3 -S(CH2)3CH3-S(CH2)20H
-(CH2)2C02CH3 -(CH2)2CONHCH2 -O(CH2)3CF3 -CH2CON(CH3)-
-S(CH2)20CH3 -(CH2)2CON(CH3)- -NH(CH2)20CH3 -(CH2)3CON(CH3)-
-NCH3(CH2)20CH3 -CH2CON(CH3)CH2- -O(CH2)30H
-CH2CON(CH3)(CH2)2 -S(CH2)3CF3Z{CH2)2CON(CH3)CH2 H
-(CH2)3CONH 75 Table 23 NH2 1~N Ni> OH R10-NN9 R-R10
"RD -O(CH2)3CH3 -(CH2)3S02 (CH2)2CO2CH3 _(CH2)4S02 CO02Et
TAHEH2)20CH3 -(CH2)2S02CH2, A ICH2CO2CH3 -S(CH2)20H N H
-(CH2)-S02CH2)2 S CH2CO2Pr CH3 -(CH2)2C020H3 -(CH2)3SO2CH?2
Y, N/CH2CO2CHIBH,

N
. /k\N | N>—OH
\ 0 CO,Me
L S /

__R10 ___L1__
~0(CH,),0CHj ~(CHy),CONH-
~S(CH,);CH, ~(CH,);CONH-
~S(CH,),0H ~CH,CONHCH,-
~(CH,),CO,CH, ~(CH,),CONHCH,~
—O(CH,);CF, ~CH,CON(CH,)-
~S(CH,),0CH, ~(CH,),CON(CHy)-
“NH(CH,),0CH, ~(CHy)3CON(CHa)-
“NCH,(CH,),0CH, —CH,CON(CH,)CH,~
~O(CH,);0H ~CH,CON(CH;)XCH,),—
~S(CH,),CF, ~(CH,),CON(CHZ)CH,~
~

N@ ~(CH,);CONH-~




-(CH2)2S02NH -O(CH2)3CH3 \ COZEi -(CH23SO2NH O(CH2)3CH3
H3C02C \ -(CH2)4SO2NH CO2CH3 0o(C HZ)20(i H3 -(CH2)2SO2NHCH2
0\ CH2CO2CH3 -S(CH2)20H LY N N N CO2CH3 H |
(CH2)2S02NH(CH2)2 -(CH2)3SO2NHCH2 O -(CH2)2C02CH3 -NE/Z
CH2CO2CH3 GH2C02r-H3 O(CH2)3EH3 (CH2)2S02N(CH3)-i S| 76
Table 24 N/2 N R10 N ~~ OH N -R 10 R9 -O(CH2)3CH3 -(CH2)30
(CH2)2CO2CH3 -O(CH2)20CH3 -(CH2)40 CO2Et S(CH2)20H
TeblpPDCH2J CO2CH3 N -(CH,)20(CH2)2YS,,,,CH2CO2Pr

NH,

—{(CH,)3S0, {CH),CO,CH3
~O(CH,)3CH, \©

—(CH,)480, CO,Et
~O(CH,),0CH, \©/

_*(CHQ)QSOzCHZ z CH2002CH3
~S(CH,),0H U
N
~ —{CHp)pS05(CHylp_ S\ CHCOPY
N
H @ U
-(CH?_)ZC 020H3 —(CHy) 3SOQCH2UCH2C02CH3

—(CHy)aSOpNH
~O(CHy);CH, @Vcoza
—(CH)aSOaN
-0O(CH,),CH
(CHzJ:CHs H3C020J©\
—(CHy)eSONH
~O(CH,),0CH, \O/\COZCH3

(CH2 2802NHCH2 CH2COQCH3
~S(CH,),0H \(\_ N

N
H/\@ —(CHy),SO,NH( CHg)z\QJ/
"“‘(CHz)gSOzNHCHz
“(CH2)20020H3 w

CH,CO0,CH3

CH,CO,CH,
~0O(CH,);CHj — (CH32)2S0,N(CHg)

CO,CHs




H CH3 (CH2)2CO2CH3 -(CH2)30CI-12 NCH2CO2CH3 Uy -(CH2)2S
1-O(CH2)3CH3 \ CO2Et -(CH2)3S -O(CH2)3CH3 H3CO2C
-O(CH2)20CH3 -(CH24S\~C02CH3 N' -(CH2)2SCH2 0 CH2CO2CH3
-S(CH2)20H N CO2CH3 H -(CH2)2S(CH2)2 / ¢ .._(CH2)3SCH?2
-(CH2)2CO2CH3 CH2CO2CH3 CH2CTRCH3 -O(CH2)3CH3 (CHizSO2
77 Table 25 NH2 NiN"OH RIONN9 RR 10 -R9 -O(CH2)3CHS3
-(CH2)3SON(CH3) (CH2)2CO2CH3

Table 24
NH,
N/[ N\>_OH
Rm)%N N
\R9
R'® -R?

—(CHy)30 (CH5),CO,CH
—O(CH2)3CH3 ( 2)3 \@/ 272\ T3

_(CH2)4O COzEt
~O(CH,),0CH, \©/
- —(CH,),0CH, =
~S(CH2)2OH \ET\COZCH:;

N

\ﬁ ~(CHy);0(CHa)p S~ CHCORPY
VA

CHs
N

“(CH2)2COZCH3 —(CHZ)SOCHZ\Q/
\ /

—=(CH3),S
—=(CHy)38
~O(CHy),CHy HsCO CQ@
3CO,

CH,CO,CH3

—(CHy)4S

"O(CHz)QOCHa - { CO,CH3
N
—(CHy)pSCHy— O CHaCO,CHy
~S(CH,),0H \g‘ﬁ/
N
Y N_ _CO;CHs
H —(CH2)28(CHy)z \ /
'—"“(CHz):gSCHz O
“(CH2)20020H3 \ /
CH>CO,CHs

CH,CO,CH;

~0O(CH,);CH, —<CH2>2802




~cr -O(CH2)20CH3 -(CH2)4SO2N(CH3) CO2Et -(CH2)2SO2N(CH3)CH2'
A JCH2CO2CH3 -S(CH2)20H ~/\N -(CH2)3SO2NHCH2 S CH2CO2Pr H
\l / CH3 -(CH2)2C02CH3 -(CH2)2NH N CH2CO2CH3 -(CH2)3NH
-O(OH2)3CH3 \ | CO2Et -(CH2)4NH --O(CH2)3CH3 H3C02C \ / CO2CH3
-O(CH2)20CHS3 -(CH2)2NHCH2 N (CHZ2J2NH(CH2)2 ,0\ /ICH2CO2CH3
S(CH2)20H (1- r N 05~- N~CO2CH3 H -(CH2)3NHCH2 /
-(CH2)2N(CH3) YO0 -(CH2)2002CH3 ~* CH2CO2CH3 C H2CO2CH3

TQURH2B3CH3 -(CH2)3N(CH3) _, j 78

NH»
OH
R’IO )\\N N
\Rg
RiO ~R9

—(CH,)3SON(CHs) (CH,),CO,CH
~O(CH2)SCH3 2/3 3 \@/ 2/2 2 3

‘—'(CHz)4SOQN(CH3) COzEt
~0(CH,),0CH, @

—(CHy)2S0N(CH3ICHz o~ CHaCO,CHy
—~S(CH,),OH U
N
~N —(CHysSONHCH, S CH,COPr
g 10
CHs

CH,CO,CH3

—(CHy)sNH
2
— (CHz)4NH
~O(CH),CHs H3C020\j©

—(CHa)NHCH, COsCHg

“‘O(CHz)zOCH:; N - }

'_(CHQ)QNH(CHz)Q 07/CH2C02CH3

~S(CH,),0OH X\‘/

N

\N N
H/\@ __(CHZ)sNHCHZ\@]/

—(CH2)2N(CH3) &
_(CHz)chZCH3 \Q

CHRCO,CH;

CHoCO,CH3
_O(CH2)30H3 -(CHz)sN(CHa)

CO,CH3




Table 26 NH2 N N \--OH R10~N N F29 R10 Rs 3 -O(CH2)3CH3
-(CH2)4N(CH3) (CH2)2CO2CH3 -O(CH2)20CH3 -(CH2)2N(CH3)CH2
CO2Et -S(CH2)20H (CH2)3N(CH3)CH2 CH2C02CH3 N H -(CH2)2NHCO
S CH2CO2Pr CH3 -(CH2)2C02CH3 -(CH2)3NHCO..N1CH2CO2CH3
-(CH2)4NHCO -O(CH2)3CH3 CO2Et Z&H2)2NH000 -O(CH2)3CH3
H3CO2CH2\ o(cH2)20cH3 -(CH2)3NHO00H2 / CO2CH3 N~ -S(CH2)20H
-(CH2)2N(CH3)C00 \ /CH2COZCH3 N H N C02CH3
Tal{le2)3N(CH3)CO -(CH2)<N(CH3)CO 0 -(CH2)2C02CH3
CH2CO2CH3

NH,
N/ , N\
o o

~-R°
~(CHy)4N(CH (CH3),CO,CH
~O(CH,),CH, 2)4 3)\@ 2)200,CHg
—(CH,);N(CHs)CH COLEt
~O(CH,),0CH, e 2\©/ i

CH,CO,CH,

—(CHg)sN(CH3)CH, Z

\

\N/\© ~—(CHy),NHCO._ S CH,CO,Pr
L AV

CHy
N _CH,CO,CH;,

_(CH2)2002CH3 _—(CHz)aNHCOU
\ /

— (CHa)NHCO

~O(CH,);CH, @VCO )
2

— (CH,),NHCOCH,

~O(GH,)3CH, o J@
3C0C
— (CHZ)sNHCOCH,
—0O(CH,),0CH, U\CO2CH3
NS

_—’(CHz)gN(CHg 0 CH20020H3

~S(CH,),0H X\\
N
~
u/\© —(CHa)3N(CH3)C \©\7/

~(CH2)4N(CH3)CO._ O

—(CH2)20020H3 U

CHoCO,CH3

CH,CO,CHs
~0O(CH,);CH, —(CHz)sN(CHS)COCHz

~S(CH,),0H

§<

CO,CH,




CHzCOpGhh -roH,),N(cH~cocH, ~ 1 ~ -O(CH2)3CH3 79 Table 27 NH2
NiN\> OH R10~ N N -R10 -R -O(CH2)3CH3 _(CH2)2NHO000\
/(CH2)2COZCH3 -(CH2)2NHSO2 CO2Et O(CH2)20CH3
-(CH2)3ANHSO2CH2CO2CH3 -S(CH2)20H | -02)2NH302 S CH2CO2Pr
H CH3 -(CH2)2C020H3 -(CH2)2NHS®2(CH2)2 N CH2CO2CH3
-(CH2)3NHSO2CH2 -0(0H2)3CH3 51-1 1\ CO2Et -(CH2)2N(CH3)S
-O(CH2)3CH3 HsC02CO2\ / -0(0H2)200H3 CH2)3N(CH3)S02 C02CH3

T4OH24N(CH3)S0O2 0 CH2CO2CH3 -S(CH2)20H N N~C02CH3 H
-(CH2)2N(CH3)SO2CH?2

NH-»
N/ N
BN v
N N
N9
~-R"0 ~R®

—(CH,),NHCOO (CH2)2CO,CH,
_O(C H2)30H3 \@/

_(CHg)zNHSOZ COzEt
~0(CH,),0CH, \©/

—(CH2)sNHSO,__~_CH2CO,CHs
~S(CH,),OH U

N

~ N “‘(CHg)zNHSOQ S CHQCOQPT
" AV

CHpCO,CH;y

R10

—(CH2)2002CH3 _(CHZ ZNH802<CHZ)ZU

— (CHy)gNHSO,CH,
~O(CHyOH, \©\/002Et
—(CH2)2N(CH3)SO,
~O(CH,)sCH, H3COZC\j©

—(CH4)sN(CH3)SO,
~0(CHy),OCH, WOACOZCW
N

—(CHo)4N(CH3)SO, O CHyCO,CH3

-S(CH,),0H

\N N
H ""(CHZ)ZN(CHS)SOZCHZ\Q]/

——{(CH3)oNHCONH 0]
“(CHz)ZCOQCHg \ /

(s
8

CO,CHj

CHoCO,CHs

CH,CO,CH;
~0O(CH,),CH; =—(CH,)sNHCONH OO




-(CH2)2NHCONH 0 -(CH2)2CO2CH3 g~ CH2CO2CH3 CHZC02CH3
-0(0H2)3CH3 -(CH2)SNHCONH / 1/ 80 Table 28 NH2 NiN ~~-OH R1N
N\ -R 10 -R9 -(CH2)2NHCSNH (CH2)2CO2CH3 -O(CH2)3CH3
-(CH2)3NHCSNH CO2Et -O(CH2)20CH3 -(CH2)4NHCSNH\
JCHZCOZCH3 -S(CH2)20H /I N 1~ RGCH2CO S CH2CO2Pr H \I / CH3
-(CH2)2C02CH3 -(CH2)2CO NyCH2CO2CH3 -(CH2)3CO -O(CH2)3CH3
\ CO2Et -(CH2)4C0 -O(CH2)3CH3 H CO C\ 3 2 -CH2COCH2 CO2CH3

Table 28

NH,
N / N
| H—on
R10 )%N N
\
RO
RYO _Rg

- (CH3),NHCSNH (CH,),CO,CH3
_O(CH2)3CH3 \@/
~0(CH,),0CH, @(

—(CHa)sNHCSNH._~ CH,CO,CH4
—S<CH2)20H - {
N
~ —CH,CO._S.__CH,COPr
N
! AV
CHs
CH,CO,CHjs

—~(CH,),C0,CH; _(CHz)chW

——(CH2)3CO
—(CH2)4,CO
~O(CH,):CHy H30020J©

—CH,COCH_~ COCH,

~0O(CH,),0CH, {

N

—CH,CO(CHy)a- O« CHpCO,CHs

~S(CH,),0H \&I\/?/

\N N
H/\© —(CHz)ZCOCHZ\Q‘_/?/

—(CH2)2CO(CHz)2~ O

CO,CHy

~(CH,),C0,CH,
CHoCOLCH3

CH,CO,CHs
~O(CH,);CH; —CHzCONH




-O(CH2)20CH3 N, -CH2CO0O(CH2)20" /CH2CO2CH3 -S(CH2)20H -CN N
COZCH3 H -(CH2)2COCH2 -(CH2)200(CH2)2 0 -(CH2)2C02CH3 /
CH2CO20H3 CH2CO2CH3 -0(CH2)3CH3 CH2CONH /f 81 Table 29
NH2 NN \-OH RIO~N NR 9 -R10 -R9 -(CH2)ZCONH (CH2)ZC02CH3
-0(CH2)3CH3 -(CH2)3CONH CO2Et 8{CH2)ZOCH3 -CHZCONHCHZ /
CH2CO2CH3 -S(CH2)20H N -(CH2)3CONH S CH2CO2Pr H CH3
_(CH2)2C02CH3 -(CH2)2CONFICH2 N CH2CO2CH3 -CH2CON(CH3)
Table 29

__R10 _RQ

~—(CH,),CONH (CH2)2CO2CH;3
—(CH3)3CONH COEt
~O(CH,),0CH, \Q

—CH,CONHCH, _~_-CH2CO-CHs
~S(CH,),0H _ |
N
N —(CH)sCONH_ S CH,COPr
H U
-(CH,),C0,CH; CH2)2CONHCH2\Q/CH2002CH3

—CH,CON(CHa)
~O(CH,),CHy \©\/002Et
—— (CHy),CON(CHa)
~O(CH,),CH, choch@
—(CH2)4CON(CHy) - co,cH,
~O(CHy),0CH; g

“’CH2CON(CH3 CH2 0 CHQCOzCH3

~S(CHy),0OH \(\_W/

~
u/\© —CH;CON(CH3) (CHz)z\Q_J/

— (CHy),CON(CH3)CHy O
~(CH,);CO,CH, @

CH,CO,CH;3

CH,CO,CHs
~O(CH,);CH, — CHZCONH

CO,CH;
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-O(CH2)3CH3 | CO2Et (CH2)2CON(CH3 O(CH2)3CH3 H3CO2C
-(CH2)3CON(CH3) zCHa -O(CH2)20CH3\ 1 CO -CH2CON(CH3)CH2 0
CH2CO2CH3 -S(CH2)20H CN N C02CH3 H -CH2CON(CH3)(CH2)2
-(CH2)2CON(CH3)CH2 O -(CH2)2C02CH3 / CH2C02CH3 CH2C02CH3
-O(CH2)3CH3 -CH2CONH /\/ 82 In th&following, the present invention
is further explained in details referring to Examples, Comparison
Examples and Reference Examples, but the present invention is not

limited tharete. follbe Q| alving@samplescehesmiGal SrieH esEILifRd in
g < ﬁgl?&% d@ﬁ%& %él %@ Q{owgf@%twawg %Hat Reference

rentiate 8-0x0 type. "When: otherwise sta e organic

Esioamp fias itk BF R HENERT ISRt HPMBLRE et drepartive
fellersmnphaseniPe € oy MidtetsuSyumasctme C8; XtervarteGesshiown in a

tAUNOS AN MRS, AFHR mllelmqéed&@mga'@reﬁ%'% ous

S°|Ut'0n(§2 ammopium acetate o moniniag or trlfluoroace acid.
oo SR PR e 0 SRBT (8 OF Sl 5 Ve
BExagneieiursytiesss of 2-butoxy-8-oxo0-9-[2-(3 15

methoxyRamenyinkeney sty @48RINRverse phase HPLC using Waters
Symmetry C8, Xterra or Gemini columns and using, as a mobile phase,
acetonitrile and either aqueous solution of ammonium acetate or
ammoninia or trifluoroacetic acid. The column chromatography was
conducted with the use of silica gel.

Example 1

Synthesis of 2-butoxy-8-0x0-9-[2-(3-
methoxycarbonylphenoxy)ethyljadenine

NH
2 H
NG N

“@*‘

To 2-butoxy-9-[2-(3-methoxycarbonylphenoxy)ethylladenine (400mg,
1.04mmol) in chloroform (10mL) obtained in Reference Example 2 was
added sodium acetate (283mg, 1.56mmol), and bromine (78yul, 1.56mmol)
was dropped under ice-cooling thereto, and the mixture was stirred at
room temperature for 3 hours. To the reaction mixture were added
saturated sodium hydrogen carbonate (1ml) and saturated sodium
thiosulfate (2ml) and stirred for 10 minutes. The reaction solution was
diluted with water and extracted with chloroform (methanol 5%).

The organic layer was washed with water, saturated brine, dried
over sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel chromatography to give a bromo
compound. To the obtained bromo compound were added methanol
(10ml) and 2.5N sodium hydroxide (16ml), and the mixture was stirred at
85°C for 1.5 hours. The reaction mixture was diluted with water and

acidified with concentrated hydrochloric acid, and concentrated under
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NH2HI'O O~-NN~OoTo
2-butoxy-9-[2-(3-methoxycarbonylphenoxy)ethyl]adenine (400mg,
1.04mmol) in chloroform (IOmML) obtained in Reference Example 2 was
added sodium acetate (283mg, 1.56mmol), and bromine (78pl, 1.56mmol)
20 was dropped under ice-cooling theretd, and the mixture was stirred at
room temperature for 3 hours. To the reaction mixture were added
saturated sodium hydrogen carbonate (1ml) and saturated sodium
teidaatidte 2sei)rand Bortad i@sﬂ@hm Ni:}@@édﬁ@@ R@é@ﬁﬂna?%iyﬁf%; g\gﬁipitate
ct th chlgraform (methanol 5%). X
LRl SR CaRReh Blard e

or
aGih{e QR Srsnad s uheer e dnb dhs sssiéamhev se divasestaat 85°C for
Bubifiediby. silitacyet atiiom atolyrephyve givena diieraee ¢amprnddiedae

bta d t 2.5N. :
Eggiﬁﬁ%ﬁ??‘x%%%@?ﬁg%?ﬁé e el WA SN e witn

ours: Tie ¥&actich RE BRORLE withRaRer s talsdimedidirms
eoHeetarhtatHjtrbom dicgivid 2 ahdhepitc Srtrated uofieh 83ittedusrd pound as a
pressuslido thedeasidueyvas added water, and the precipitate was

legt filtratiqn t m1l concentrated sulfuric acid
%mﬁﬁ%&%&%ﬂﬁé&%ﬁﬁe Fabeli DAL el atels & 5740
r$ldhé Teadioh 3dilalor Was(tbhckhirdted ihdRrrdti)cdd Bptdsde, J =
arel dilstety)yvithavater apesihe resuitant yas, Hﬁ%r_,wﬂ@@mmm ($Aturied 8o (3H,
|

jum, h arbona h ipitate s collect
At i R e awinE e s A
Egmimvleld: 52%. 1 H NMR (DMSO-d6) 6 9.89 (1.H, brs), 7.53 (1H, dd, J =
Sy tBLEsHZ ) 240 k(1 B, skch-H77-B-8.2 Hz), 7.36 (1H, dd, J = 1.6. 2.4

Helnb cgﬂﬂoﬁ%i,ﬁé%lzi'y(g#egﬂ@)éﬁhﬁ]é%{é'n?ﬁ%)’ 4.36-4.34 (2H, m),

4.08-4.04 (4H, m

NZ SN
@ =0

Hoﬁw

O
0
From 2-butoxy-9-[2-(3-

methoxycarbonylmethylphenoxy)ethylladenine 160mg (0.40mmol) obtained
in Reference Example 3 by the same manner to Example 1, the titled
compound was obtained as a white solid in an amount of 49mg (0.12
mmol). Yield: 29%.
'H NMR (DMSO-de) 69.90 (1H, s), 7.20 (1H, td, J = 1.5, 7.4 Hz), 6.84-6.81
(BH, m), 6.43 (2H, brs), 4.24 (2H, t, J = 5.8 Hz), 4.12 (2H, t, J = 6.6 Hz),
4.03 (2H, t,J = 5.8 Hz} , 3.61 (2H, s), 3.59 (3H, s), 1.66-1.61 (2H, m), 1.39-
1.35 (2H, m), 0.90 (3H, t, J = 7.4 Hz).
Example 2-1
Methyl [3-({|2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yl)ethyllamino}methyl)phenyl]acetate
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15

s), 1.63-1.60 (2H, m), 1.40-1.35 (211, m), 0.89 (3H, t, J = 7.4 Hz). Example
2 Synthesis of 2-butoxy-8-0x0-9-[2-(3 15
methoxycarbonylmethylphenoxy)ethylladenine NH2 H N N>=O O0\N 001
0 p From 2-butoxy-9-[2-(3 methoxycarbonylmethylphenoxy)ethylladenine
160mg (0.40mmol) obtained in Referefde Example 3 by the same
manner to Example 1, the titled 20 compound was obtained as a white
solid in an amount of 49mg (0.12 mmol). Yield: 29%. 1 H NMR
(DMSOgg(,) 69.90 (1H, s), 7.20 (1H, td, J = 1.5, 7.4 Hz), 6.84-6.81 (3H,
m), 6.43 (2H Hbrs) 4.24 (2H,t,J=5.8 Hz), 4.12 (2H, t, J = 6.6 Hz), 4.03
(2H, }ﬂi >I:_lz% 3.61 (2H, s), 3.59 (3H, s), 1.66-1.61 (2H, m), 1.39- 25
N0.90 (3H, t, J = 7.4 Hz). Example 2-1 Methyl
[3 ({[2-(6-amiho- -butoxy -8-0x0-7,8-dihydro-9H-purin-9- yl)ethyl] amino} m
ethyl) phenyl] ac 84 NHZH NN BuO~N N >=0 N- H 7-OMe 0 (i)
2-Chloro-9- (tetratﬂ/dr -pyran-2-yl)-9H-purine-6-amine

OMe

0

(i) 2-Chloro-9-(tetrahydro-2H-pyran-2-yl) -9H-purine-6-amine

NH,
N/ N
PN
clI” N7 N

2,6-dichloro-9-(tetrahydro-2 H-pyran-2-yl)-9 H-purine (55g) was
dissolved in 7N ammonia-methanol solution, and heated in a sealed flask
at 100°C for 6 hours. The reaction mixture was cooled to room
temperature, followed by standing overnight and filtration to give the titled
compound. Yield: 40g (80%).
'H NMR & (CDCls) 8.02 (1H, s), 5.94 (2H, bs), 5.71 (1H, dd), 4.15-4.22 (1H,
m), 3.75-3.82 (1H, m), 1.27-2.12 (6H, m).
(ii) 2-butoxy-9-(tetrahydro-2 H-pyran-2-yl)-9 H-purine-6-amine

NH,

N o N
-

Buo/k\N N

The compound (40g) obtained in the step (i) was dissolved in 19%
sodium butoxide-butanol solution, and heated under reflux for 6 hours.
The obtained suspension was cooled to room temperature, diluted with
water and extracted with diethyl ether. The organic layer was washed
with water, dried and concentrated under reduced pressure. The residue
was dissolved in a mixed solvent of isohexane and diethyl ether to

crystallize. The resulting crystals were collected by filtration to give the
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NHZ ~N N\ C"N N 2,6-dichloro-9-(tetrahydro-2H-pyran-2-yl)-9H-purine
(55g) was 5 dissolved in 7N ammonia-methanol solution, and heated in a
sealed flask at 100C for 6 hours. The reaction mixture was cooled to
room temperature, followed by standing overnight and filtration to give the
titted compound. Yield: 40g (80%). iH SBIR 6 (CDC13) 8.02 (1H, s), 5.94
(2H, bs), 5.71 (1H, dd), 4.15-4.22 (1H, 10 m), 3.75-3.82 (1H, m),
1.27-2.12 (6H, m). (i)

%fgggpggfgi(gﬁ;@mdgq—@bj:-@g%r{m)ﬁH-purine-6-amine NHZ NN BuO

4 ) ) . di i 19%
S ASTHRSLERS! Bl S M TR e e 018 14-
Théobthinad) sGspensith Wad, codldd48 1o {diPeratlire, utd, with
ajes-ardaxtractec avith digtiyheiRero The-prganicdaygroyaswashed-amine

with water, dried and concentrated under reduced pressure. The residue
was dis§blved in a mixed solvent of isohexane and diethyl ether to

crysta(h N\e resulting crystals were collected by filtration to give the 85

titled £ompound:Field: 19g (64%). 1H NMR 5 (CDC13) 7.87 (11-1, s),
$Bu8-5.68 (3H, m), 4.31-4.35 (2H, 1), 4.14- 4.17 (1H, m), 3.76-3.80 (11-1,
m), 1.49-2 ®01-1, m), 0.98 (3H, t). (iii)
8-bromo-2+putoxy-9-(tetrahydro-2H-pyran-2-yl)-9H-purine-6-amine NH2 N
/ N~ Br BUO~-NN O

The compound obtained in the above step (ii) (30g) was dissolved in
dichloromethane (200ml), and under stirring at room temperature, N-
bromosuccinimide (27g) was slowly added, followed by stirring at room
temperature overnight. A 20% aqueous sodium thiosulfate solution was
added, and the separated aqueous layer was extracted with
dichloromethane, and the organic layer was washed with an aqueous
saturated sodium hydrogencarbonate solution and saturated brine and
concentrated under reduced pressure. The residue was dissolved in ethyl
acetate, washed with water and saturated brine, and dried. The obtained
solution was filtered through a silica gel and concentrated under reduced
pressure. The residue was dissolved in a mixed solvent of isohexane and
diethy ether to crystallize, which was then collected by filtration to give 26
g of a product. The filtrate was concentrated and the residue was purified
by column chromatography (ethylacetate: isohexane) to give a product 2.5g.
As the combined products, the titled compound was obtained totally 28.5g
(75%) as a yellow solid. mp 148-150°C.
1H NMR & (CDCls) 5.59-5.64 (3H, m), 4.32 (2H, m), 4.17 (1H, m), 3.74 (1H,
m), 3.08 (1H, m), 2.13 (1H, d), 1.48-1.83 (8H, mj}, 0.98 (3H, t).

(iv) 2-Butoxy-8-methoxy-9-(tetrahydro-2 H-pyran-2-yl)-9 H-purine-6-amine

NH,

N
)\\ | N\>~OMe

BuC N
@

Under nitrogen atmosphere, to methanol (400ml) was added
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5 The compound obtained in the above step (ii) (30g) was dissolved in
dichloromethane (200m1), and under stirring at room temperature, N-
bromosuccinimide (27g) was slowly added, followed by stirring at room
temperature overnight. A 20% aqueous sodium thiosulfate solution was 10
added, and the separated aqueous layesavas extracted with
dichloromethane, and the organic layer was washed with an aqueous
saturated sodium hydrogencarbonate solution and saturated brine and

%aﬁaﬂtlrmﬁdg)ndeffdQHQQﬂﬁ@iliﬁféélH@Lu-Egﬁgrgﬁi@l&i(‘jﬂg& @ifesTehw eyl
ate aturat rine, and dried. The .obtaine
%ectﬁ eV ﬁ)?q%% Egﬁ&%lﬁ)rgﬁ}g%% Sﬁﬁcg ﬁlei {anr%ﬂure % ted at % 8 for 9

X {
15 solution was fi\ﬁle age concentrated undar

RAERd pREIGRS L TRMdRn WRSHRsRTad Rted kst s6R&Aneed pressure
isokexanera(30 Cdieihy athed decnystadize, ittiehsepardied caliestets iityer was
flyationde aine 28ng1of & prpdusty %swy@%i%#@%éﬂgﬁﬁ%%ﬂq%? $fiEwed by

residue was purified by column chromatograp acetate: )
igaﬂsﬁahatf8@ive”%lsr6%ﬁaép§.%%Szefxgt?ﬁ@ BRfECAT e hee tpugtye the
¢oedocmich pasrobtailied dotedhy228(38%¢15%) as a yellow solid. mp

IBNHIRCs 10 $ §ePELaNp- -8 GBS sl 4994 ok 4414 Gkl yan,
M At ) 2P B 25108 R 3 1 9 Bl 0.7
23BLtbxy-8-methoxy-9-(tetrahydro-2H-pyran-2-yl)-9H-purine-6-amine

T2 N, b3y Qi BIGUY N 10- 28rinde s Ritteg en ipRs g R etO

methanogl (400ml) was added 86 sodium (3.7g). To the obtained solution
was ad the compound obtained in the step (iii) (28.5g) and the

mixtu P( ated at 65C for 9 hours. The reaction solution was
concelntra ncétfeduced pressure
BuO N H TEA

The compound (24g) obtained in the step (iv) was dissolved in
methanol (300ml) and trifluoroacetic acid (30ml) was added thereto, and
the mixture was stirred at room temperature for 72 hours and
concentrated under reduced pressure. A mixture of methanol and ethyl
acetate was added thereto to precipitate the titled compound as a white
solid. Yield: 21g (80%).
1H NMR 6 (CD3OD) 4.48 (2H, t), 4.15 (3H, s), 1.80 (2H, quintet), 1.50 (2H,
sextet), 0.99 (3H, t).

(vi) 2-[2-(6-Amino-2-butoxy-8-methoxy-9 H-purin-9-yljethyl]- 1 H-isoindol-
1,3(2H)-dione

NH

N= |
BuO)\\N

2

OMe

Z/\/Z Lz
O

In dimethylformamide, a mixture of the compound obtained in the
step (v) (3g) and potassium carbonate (3.54g) was stirred at 60°C for 1 hour.

The resultant was cooled to room temperature, and 2-(2-bromoethyl)-1H-
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and water (500m1) was added thereto. The separated aqueous layer was
5 extracted with ethyl acetate and washed with saturated brine, followed
by concentration. The residue was crystallized from diethyl ether to give
the titled compound. Yield: 14.2g (98%). 1H NMR 6 (CDC13) 5.51(1H
dd), 5.28 (2H, bs), 4.29 (2H, t), 4.11-4.1874H, m), 3.70 (1H, m), 2.76-2.80
(1H, m), 2.05 (1H, d), 1.47-1.81 (8H, m), 0.97 10 (31-I, t). (v)
2-Butoxy-8-methoxy-9H-purin-6-amine trifluoroacetate NH2 N>--OMe

BuSidiIH Braheisampound (34 shtrined in he-step4wonas teandperature

dissolved jn hanol (300m1) .,and trifluoroacetic acid (30ml) was added .
R B e A B R S A S b apamic
dAdcdonesnseragaifdeetied ahre statrer Xadijatirecotiristhams! andcentrated
elinyl cacethievhprddeddherete teeprecipiade theritled e9napawAthas a

' id,.yield; %) 1k 30D) 4,48 (2H, 1), 4.15 (3H

(e R A, BB 1 b
(15108 AREE I BLitd%y -8R ihe - b (MRl o-yI)ethyl]-1H-isoindol-

1:8{PPH(idmei N2 hM N>e@ite - BuheAyE0 N-Qu tindirathytiermamide,

a mixturﬁ}_?f the compound obtained in the 25 step (v) (3g) and potassium

carbonate 13.54qg) was stirred at 60C for 1 hour. The resultant was cooled
to roontte atg[\ﬁ:, and. 2-(2-brornoethyl)-1H
- e

Bu0” "N~ N

(

NH,

The compound obtained in the step (vi) (1g) was dissolved in
ethanol (10ml), and hydrazine monohydrate (1 ml) was added thereto. The
mixture was heated under reflux for 2 hours. The resultant was cooled to
room temperature and concentrated under reduced pressure, and the
residue was suspended in dichloromethane (10ml) and stirred for 1 hour.
The suspension was filtered, washed with dichloromethane, and the filtrate
was concentrated under reduced pressure to give the titled compound.
Yield: 700mg (99%); MS APCl+ve 282 (M+H).
1H NMR 6 (DMSO de) 6.76 (2H, brs), 4.10-4.18 (2H, m), 4.04 (3H, s), 3.81
(2H, t), 2.82 (2H, t), 1.62-1.69 (2H, m), 1.34-1.46 (2H, m), 0.92 (3H, t).

(viii) Methyl [3-({[2-(6-amino2-butoxy-8-methoxy-9 H-purin-9-
yljethyllamino}methyl)jphenyljacetate

NH

2
e
BuO)\\N N\_\

N
H

OMe
o]

The compound obtained in the step (vii) (200mg) and methyl (3-
formylphenyl)acetate (133mg) were dissolved in methanol (5ml) and the

mixture was stirred at room temperature for 4 hours. Sodium
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87 isoindol-1,3(27-1)-dione (2.60g) was added and stirred at room.

temperature overnight. Ethyl acetate and water were added thereto and

the organic layer was separated, washed with saturated brine, dried and

concentrated under reduced pressure. The residue was purified by

column 5 chromatography (methanol: disBloromethane) to give the titled

compound. Yield: 2.6g (74%); MS APCl+ve 412 (M+H). (vii)

9-(2-Aminoethyl)-butoxy-8-methoxy-9H-purin-6-amine NH2 N N} OMe

BiefDotty Bkiﬁ'é;()@%iﬁﬁgfi?m:l-@o%l @e@%ﬁﬁﬂﬁ@l@jﬁhﬁtﬁ?@ %(%&}Wi&t room
olved.in 10 ethan ,.an azine monohydrate was

e A e TR YA 1 2 G e

rdighienomeshaseretl RO mdmndiRira (O Amd) cond diteateganiddayer was

recipaett pdessusteand e wesidusmwas suspeddss ik dichidemethang the

(dBmbaadiad {opAd D4z figred, washed wi

dich oromest,hane, andg%he8 %F%Faafg% W(E%s? %le%é})e%\],rt%rgéeg%f% \?{Fer uscléld(l%omg)

GreSstite IBIgE the FHABLaITToRhdooReta DG SRS INP Clike resin

282s(vbril) vad DM G S dl (i) 6. T8 (2td, bors) ,cbA Beh A (EdH1Mlet . Odduced

(BFbsa8) s%}ét@xeztﬁ?e@@oﬁ ﬁﬁ&ﬁ%ﬁ%‘g mi‘hjef?fﬁ"gd%%{%sr@s%d in the

.92 (3H, 1), (viii) Methyl [3-({[2--(6-aming2-butoxy-8-methoxy-9H-purin-
RSB SO HHE N RSF A S BERoR 2 O BB e M e
dix) Methyl [3-({[2-(6-amino-2-butoxy-8-0x07,8-dihydro-9 H-purin-9-
yljethyllamino}methyl)phenyl]acetate

NH,
H
Buo)\\N N\—\
N
H

OMe
0]

To the compound obtained in the step (viii) solution (200mg) in
methanol (Sml) was added 4N hydrochloric acid-dioxane (1ml). The
mixture was stirred at room temperature overnight and concentrated
under reduced pressure. To the residue were added water (3ml) and an
aqueous saturated sodium hydrogen carbonate solution (3ml) and
extracted with dichloromethane and ethyl acetate. The organic layer was
dried and concentrated under reduced pressure and purified by column
chromatography (methanol: dichloromethane). Crystallization from
dichloromethane/acetonitrile gave the titled compound as a white powder.
Yield: 50mg (15%); MS APCI+ve 429 (M+H).

IH NMR 6 (DMSO d¢) 10.34 (1H, brs), 9.04 (2H, brs), 7.31-7.41 (4H, m),
4.21 (2H, m), 4.14 (2H, t), 4.05 (2H, brt), 3.69 (3H, s), 3.62 (2H, s}, 3.30
(2H, m), 1.58-1.68 (2H, m), 1.31-1.44 (2H, m), 0.91 (3H, t).

Example 2-2

[3-({[2-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-
yljethyllamino}methyl)phenyljacetic acid
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The compound obtained in the step (vii) (200mg) and methyl (3-
formylphenyl)acetate (133mg) were dissolved in methanol (5m1) and the
mixture was stirred at room temperature for 4 hours. Sodium 88
borohydride (32mg) was added and the mixture was stirred at room
temperature overnight. To the reaction $8lution were added
dichloromethane (100ml) and water (100ml) and the organic layer was
separated, washed with water and saturated brine and dried. To the 5
obtaine(ﬁhgzolution was added polymer supported aldehyde resin (300mg)
and the/ |xtl]|{re was agitated at room temperature overnight. The resin
was removyed By fitration and. the filtrate was concentrated under reduced
Hes jve the titled compound 200mg. The product was used in the
next reaction \Mi%lqout further purification. NIS APCl+ve 444 (M+H). 10 (ix)
Methyl [3-({[2-(6-a¥iro-2-butoxy-8-0x07,8-dihydro-9H-purin-9- yl)ethyl]
agetate NH2 H BUON N~O N -- H OMe O To the
compound obtained iR ep (viii) solution (200mg) in methanol (5m1)
was added 4N hydrochloric agid-8idxane (Iml). The 15 mixture was stirred
at room temperature overnigRt and concentrated under reduced pressure.

To the rggjdu ter (3ml) and an aqueous saturated sodium
g%dro en car%ﬁ%ﬁ%@%ﬁﬁ%r@% %%ﬁ%aﬁg%%‘é?g% LRl it tregdRe
%f%%mlal_&é{%ﬁe‘ivﬁ*ﬁ@@lﬁg% Nag@voms drdianchycmosideatedutisier(1mi)
ot ol o el by
the titled compound as.a w ite&) ovév(%jself.re‘ ‘ QILCF was added thereto and the
resultant was neutralized with acetic acid. The precipitated solid was

collected by filtration to give the titled compound. Yield: 9mg (31%); MS
APCI+ve 415 (M+H).

IH NMR 6 (DMSO d¢) 6.89-7.02 (4H, m), 6.69 (2H, brs), 4.12 (2H, t), 3.73
(2H, t, J), 3.57 (2H, s), 3.16 (2H, s), 2.79 (2H, t), 1.57-1.65 (2H, m), 1.34-
1.41 (2H, m), 0.91 (3H, t).

Example 2-3

am ino}methyl) ph'?—:ny

Methyl 3-({[3-(6-amino-2 -butoxy-8-oxo0-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoate

NH,
| §
N/
Jo L =0
Buo” "N~ N 0
L&H OMe
N

(i) 3-[2—(6—Amin02—butoxy—8-methoxy—9H—purin—9—y1)propy1] -1H-isoindol-
1,3(2H)-dione
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Yield: 50mg (15%); MS APCl+ve 429 (M+H). 1H NMR 6 (DMSO d6) 10.34
(1H, brs), 9.04 (2H, brs), 7.31-7.41 (4H, m), 4.21 (2H, m), 4.14 (2H, 1),
4.05 (21-1, brt), 3.69 (31-1, s), 3.62 (2H, s), 3.30 25 (2H, m), 1.58-1.68
(2H, m), 1.31-1.44 (2H, m), 0.91 (31-1, t). Example 2-2
[3-({[2-(6-Amino-2-butoxy-8-oxo-7, 8-dilg@ro-9H-purin-9-
ylethyllJamino}methyl)phenyl]acetic acid 89 NH. N N >~o0 BuO\N N N-H
OH O To the compound obtained in Example 1 solution (30mg) in
methanel-Jml) was added 5N aqueous sodium hydroxide solution (Iml)
and the yixtyye was stirred at room temperature for 6 hours, followed by 5
conc@htra‘ on%)mdﬁnéeduced pressure. Water was added thereto and the
reggoltari was\neutralized with acetic acid. The precipitated solid was
collected by filtration to give the titled compound. Yield: 9mg (31%); MS
APCl+ye 415 (M+H). iH NMR S (DMSO d5) 6.89-7.02 (4H, m), 6.69 (2H,

thyl) benzoate NH2

Using the compound obtained in Example 1 step (v) and 2-(3-
bromopropyl)-1H-isoindole-1,3(2H)-dione, the titled compound was
obtained by the same manner to Example 2-1 (vi). Yield: 2g (55%).

IH NMR 6 (DMSO de) 7.83 (4H, m), 6.73 (2H, brs), 4.06 (2H, t,), 4.01 (3H, s),
3.89 (2H, t), 3.58 (2H, t), 2.07-2.14 (2H, m), 1.55-1.62 (2H, m), 1.31-1.40
(2H, m), 0.90 (3H, t).
(ii) 9-(3-Aminopropyl)-2-butoxy-8-methoxy-9 H-purine-6-amine

NH

2

\>—0Me
N

f

The titled compound was obtained by using the compound
obtained in the step (i) by the same manner to Example 2-1 step (vii).
Yield: 400mg (50%).

IH NMR 6 (DMSO de) 6.77 (2H, brs), 4.16 (2H, t), 4.05 (3H, s), 3.89 (2H, t),
2.46-2.52 (2H, m}, 1.61-1.76 (4H, m), 1.35-1.45 (2H, m), 0.92 (3H, t).

(iii) Methyl 3-({[3-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-
yl)propyllaminojmethyl)benzoate

NH,

)\ \>~0Me

_&LC;

The titled compound was obtained by using the compound

obtained in the step (ii) by the similar manner to Example 2-1 step (viii).
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25

H N BuO~N N O H OMe N 15/ (i)
3-[2-(6-Amino2-butoxy-8-methoxy-9H-purin-9-yl)propyl]-1H-isoindol-
1,3(2H)-dione 90 NH? N _OMe BuO"N N O N O Using the compound
obtained in Example 1 step (v) and 2-(3-
bromopropyl)-1H-isoindole-1,3(2H)-dion@] the titled compound was
obtained by the same manner to Example 2-1 (vi). Yield: 2g (55%). 5 1H
NMR 6 (DMSO d6) 7.83 (4H, m), 6.73 (2H, brs), 4.06 (2H, t,), 4.01 (3H, s),

3@35(%#@%&555@ Hsbel 207 42 We%ME%%@Mrfﬁ)erlﬁki]ﬂégtion.

(QH, 1),0,90 (35 1) (i
9%{51-%(%%%?ép&%ﬁ@dl%%ﬁg%gﬁoﬁfg%ﬁﬁne-&amine fOMe BuO N
NivH Me thpl théllitrée-eomipeuhd wiesxpiiained by tdihg dthe-8dfrpouind 9-
ohfpinras lluinersipn thpy) Heeseame manner to Example 2-1 step (vii).
Yield: 4Qemg (50%). IH NMR 8 (DMSO d6) 6.77 (2H, brs), 4.16 (2H, 1),
4.05 (3H, S), B.89 (2H, t), 2.46-2.52 (2H, m), 1.61-1.76 (4H, m), 1.35-1.45
(2H, ), 0) NGH,-p). 15 (iii) Methy!

HP-2

3 - -(l))utoxy-8-m§thoxy-9H-purin-9-
H OMe
N

The titled compound was obtained by using the compound
obtained in the step (iii) by the similar manner to Example 2-1 step (ix).
Yield: 176mg (43%); m.p. 214-218°C, MS APCI+ve 429 (M+H).

'H NMR & (DMSO de) 9.90 (1H, brs), 7.92 (1H, s), 7.80-7.82 (1H, m), 7.57-
7.59 (1H, m), 7.41-7.45 (1H, m), 6.41 (2H, brs), 4.10 (2H, t), 3.74 (3H, s),
3.70-3.72 (4H, m), 2.46-2.55 (2H, m), 1.76-1.90 (2H, m), 1.56-1.63 (2H, m),
1.30-1.40 (2H, m), 0.89 (3H, t).

Example 2-4

3-({[3-(6-Amino-2-butoxy-8-o0x0-7,8-dihydro-9 H-purin-9-
yl)propyljamino}methyl)benzoic acid

NH,
N

| >=o
N 0O

The titled compound was obtained by using the compound

N/

s

BuO N

obtained in Example 2-3 by the similar manner to Example 2-2. Yield:
64mg (33%); MS APCI+ve 415 (M+H).

'H NMR 6 (CD3sOD) 7.89 (1H, s), 7.83-7.86 (1H, m), 7.27-7.39 (2H, m), 4.25
(2H, t), 3.91 (2H, t), 3.78 (2H, s), 2.62 (2H, t), 1.96-2.03 (2H, m), 1.68-1.75
(2H, m), 1.42-1.52 (2H, m), 0.98 (3H, t).

Example 2-5

Methyl 4-({[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yljpropyljamino}methyl)benzoate
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yl)pro pyl] am in o; methyl) benzoate NHz N\ N}-OMe BuO N N O H OMe
N ~ e The titled compound was obtained by using the compound
obtained in the step (ii) by the similar manner to Example 2-1 step (viii). 91
This product was used in the next reaction without further purification.
Yield: 250mg (60%); MS APCl+ve 444 (82+H). (iv) Methyl
3-({[3-(6-amino-2-butoxy-8-o0xo-7,8-dihydro-9H-purin-9- yl) propyllamino}
methyl) benzoate NHZ H i BUON (N O 0 \-H OMe N~ 5 The titled
compouneiwas obtained by using the compound obtained in the step (iii)
i ilarﬂnanner to Example 2-1 step (ix). Yield: 176mg (43%); m.p.
214-218C,|MSYARCI+ve 429 (M+H). 1H NMR 6 (DMSO d(,) 9.90 (1H,
s), 7.80-7.82 (1H, m), 7.57- 10 7.59 (1H, m), 7.41-7.45 (1H,
m), 6.41 (2H, 4.10 (2H, 1), 3.74 (3H, s), 3.70-3.72 (4H, m), 2.46-2.55
(2H, m), 1.76-1.90(2M, m R6-1,88¢2H, m), 1.30-1.40 (2H, m), 0.89
(3H, t). Example 2-4 3-{{[3\(6-Amino-2-butoxy-8-0xo-7,
8-dihyd.ro-9H-purin-9- 15 yI)propyl]%mino}methyl)benzoic acid
(i) Methyl 4-({[3-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-
yl)propyllamino}methyl)benzoate

NH

2
N/

s

N
| S—ome
BuO0” "N~ N

H
\—\‘N : OMe
0]

The titled compound was obtained by using the compound
obtained in Example 2-3 step (ii) and methyl 4-formylbenzoate by the
similar manner to Example 2-3 step (i). Yield: 90mg; MS APCl+ve 444
(M+H).

(ii) Methyl 4-({[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yl)propyllamino}methyl)benzoate

H
N C OMe
0]

The titled compound was obtained by using the compound

NH,
H
BuO/]\\N N\_\‘

obtained in the step (i) by the similar manner to Example 2-1 step (ix).
Yield: 6mg (11%); MS APCl+ve 429 (M+H).

1H NMR & (DMSO de) 7.87-7.89 (2H, m), 7.43-7.46 (2H, m), 6.43 (2H, brs),
4.10 (2H, t), 3.84 (3H, s), 3.71-3.74 (4H, m), 2.44-2.50 (2H, m), 1.76-1.83

(2H, m), 1.56-1.64 (2H, m), 1.30-1.40 (2H, m), 0.89 (3H, t).
Example 2-6
4-({[3-{6-Amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-
yl)propyllaminojmethyl)benzoic acid
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NH2H NO BUONN O \-HOH N The titled compound was obtained by
using the compound obtained in Example 2-3 by the similar manner to
Example 2-2. Yield: 64mg (33%); MS APCl+ve 415 (M+H). 20 IHNMR b
(CD30D) 7.89 (1H, s), 7.83-7.86 (1H, M)’ 7.27-7.39 (2H, m), 4.25 (2H, 1),
3.91 (2IN',‘%),§.78 (21-1, s), 2.62 (2H, t), 1.96-2.03 (2H, m), 1.68-1.75 (2H,
R (2H, m), 0.98 (3H, t). Example 2-5 Methyl 4-({[3-(6-amino-2-
butoxiy-8- xo->?,:8)-dihydro-9H-purin-9- 25
Wpropyifamiho}methyl)benzoate 92 NH2 N !-),: N\_O BuO~N N N OMe
O (i) Methyl 4-({}3-(6ramino-2-butoxy-8-methoxy-9H-purin-9- yl) propyl]
am ino}methyl) b endg atg W2 JNE-OMe BUON NN OMe O 5 The
titled compound was obtatned by {sing the compound obtained in

Example 2-3 step (ii) and methyl 4-formylbenzoate by the
The titled compound was obtained by using the compound

obtained in Example 2-5 by the similar manner to Example 2-2. Yield:
2.6mg (50%); MS APCI+ve 415 (M+H).

'H NMR & (CDsOD) 7.90-7.93 (2H, m), 7.29-7.32 (2H, m), 4.24-4.26 (2H, m),
3.85-3.93 (2H, m), 3.75 (2H, s}, 2.58-2.62 (2H, m), 1.95-2.03 (2H, m), 1.69-
1.78 (2H, m), 1.40-1.52 (2H, m), 0.99 (3H, t).

Example 2-7

Methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yl)propyl](2-morpholin-4-ylethyljaminojmethyl}phenyl)acetate

LI 4
\Q\' —

N

BuO

OMe

\
)

(i) Methyl [3-({[3-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-
yl)propyljlaminojmethyljphenyljacetate

NH,

N/
s

BuO® N

N
/}LN\>—OMe

L

N

OMe
X
The titled compound was obtained by using the compound

obtained in Example 2-3 step (ii) and methyl (3-formylphenyljacetate by the
similar manner to Example 2-1 step (vili). Yield: 270mg (61%); MS
APCI+ve 458 (M+H).
(11) Methyl (3-{[[3-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-yl)propyl](2-
morpholin-4-ylethyljamino]methyliphenyljacetate
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similar manner to Example 2-3 step (i). Yield: 90mg; MS APCl+ve 44_4
(M+H). (ii) Methyl 4-({[3-(6-amino-2-butoxy-8-oxo-7,.8-dihydro-9H-pur|n-9-
10 yl)propyl]am.in.o}methyl)benzoate NHZH N N j>=0 BuON N N OM.e
O The titled compound was obtained by using the compound_ obtained in
the step (i) by the similar manner to Exdiple 2-1 step (ix). Yield: 6mg
(11%); MS APCl+ve 429 (M+H). 15 1H NMR 6 (DMSO do,) 7.87-7.89
(21-1, m), 7.43-7.46 (2H, m), 6.43 (2H, brs), 4.10 (2H, t), 3.84 (3H, s),
3.71-3. M;,QH m), 2.44-2.50 (2H, m), 1.76-1.83 (2H, m), 1.56-1.64 (2H,
m), 1.30-1. 4(&(2H m), 0.89 (SH t). Example 2-6

4-({[3 éﬁ 2RHitoxy- -Z;(F -7,8-dihydro-9H purin-9- 20 "
W)y mo}methyl)b c acid 93 NH2 HN% 1~N JJO BuO'N

H N OH The d co und was obtained by using the compound
obtained in Eme -5 by-the similar mariner to Example 2-2. Yield:
2.6mg (50%); MS AP (M+H). 5iH NMR 6 (CD30D) 7.90-7.93
(2H, m), 7.29-7.32 (2H, m A28 (2H, in),

The compound obtained in the step (i) (80mg) was dissolved in
acetonitrile (3ml) and potassium carbonate (58mg) was added. The
resultant was stirred at room temperature for 10 minutes and 4-(2-
chloroethyl)morpholine hydrochloride (39mg) was added thereto, followed
by stirring at 60°C overnight. The reaction solution was concentrated
under reduced pressure and purified by RPHPLC to give the titled
compound. MS APCI+ve 571 (M+H).

(iii) Methyl (3-{[[3-(6-amino-2-butoxy-8-0x0-7 ,8-dihydro-9 H-purin-9-
yl)propyl](2-morpholin-4-ylethyl) aminoJmethyliphenyljacetate

NH, y
N)IN o}

[ =0 ()
Buo/k\N N N

o

OMe

O

The titled compound was obtained by using the compound
obtained in the step (ii) by the similar manner to Example 2-1 step (ix).
Yield: 4mg (11%); MS APCl+ve 557 (M+H).

'H NMR & (CD3sOD) 7.12-7.25 (4H, m), 4.26 (2H, t), 3.88 (2H, t,), 3.61-3.67
(13H, m), 2.42-2.63 (10H, m), 1.91-2.01 (2H, m), 1.67-1.78 (2H, m), 1.42-
1.52 (2H, m), 0.98 (3H, t).

Example 2-8

Methyl [3—({[4—(6—amino—2-butoxy-8—oxou7,8—dihydro—9H~purin~9-yl)butyl]~

aminojmethyl)phenyl]jacetate



3.85-3.93 (2H, m), 3.75 (2H, s), 2.58-2.62 (21[, m), 1.95-2.03 (2H, m),
1.69 1.78 (2H, m), 1.40-1.52 (2H, m), 0.99 (3H, t). Example 2-7 Methyl
(3-{[[3-(6-amino-2-butoxy-S-oxo0-7,8-dihydro-97 purin-9- 10
yh)propyl](2-morpholin-4-ylethyl)amino]methyl}phenyl)acetate NH Nib N
O ~-t~NBu0"N NN OMe O (i) Methys
[3-({[3-(6-amino-2-butoxy-8-methoxy-9H-purin-9- yl)propyl]
arn.ino)methyl)phenyl] acetate NH, N"-IN 1l '>-OMe BuON- N -\N OMe O
15 The tithed compound was obtained by using the compound obtained in
Exa -3§tep (i) and methyl (3-formylphenyl)acetate by the similar
manner to|Exaeambe 2-1 step (viii). Yield: 270mg (61 %); MS APCl+ve 458
( iy Methyl (3-{[[3-(6--amino-2-butoxy-8-methoxy-911
-purin-9-yl)pro\7yﬂg§6i0 morpholin-4-ylethyl)amino]methyl}phenyl)acetate
94 NH2NNO B NN Ni OMe

N
H
O
o \
(i) 4-[2-(6-Amino2-butoxy-8-methoxy-9 H-purin-9-yl)butyl]- 1 H-isoindole-
1,3(2H)-dione
NH

2

NZ N\
PR | N>—OMe

BuO™ N

The titled compound was obtained by using the compound
obtained in Example 2-1 step (v) and 2-(4-bromobutyl}- 1 H-isoindole-
1,3(2H)-dione by the similar manner to Example 2-1 step (vi). Yield: 1.1g
(88%); MS APCI+ve 440 (M+H).

(ii) 9-(4-Aminobutyl)-2-butoxy-8-methoxy-9 H-purin-6-amine
NH

2

N7 >SN
s I d>—ome
X N

BuO N

NH

2

The titled compound was obtained by using the compound
obtained in the step (i) by the similar manner to Example 2-1 step (vii).
Yield: 720mg (94%); MS APClI+ve 310 (M+H).

(iii) Methyl [3-({[4-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-
yl)butyllamino}methyl)phenyljacetate



0 The compound obtained in the step (i) (80mg) was dissolved in
acetonitrile (3ml) and potassium carbonate (58mg) was added. The
resultant was stirred at room temperature for 10 minutes and 4-(2 5
chloroethyl)morpholine hydrochloride (39mg) was added thereto, followed
by stirring at 60"C overnight. The reacti®&®dsolution was concentrated
under reduced pressure and purified by RPHPLC to give the titled
compound. MS APCl+ve 571 (M+H). (iii) Methyl
(3-{[[3-(BHamMino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9- 10

ylpro -pporpholin-4-ylethyl)amino]methyl}phenyl)acetate NH2 Ni H O
~>=0 l3u " NON-Oie \-N OMe 0 The titled compound was obtained by
Lmhng/’fha coripound obtained in the step (ii) by the similar manner to
Example 2-1% Yield: 4mg (11%); MS APClI+ve 557 (M+H). 15 'H
NMR 6 (CD30D) 7.12-7.25 (4H, m), 4.26 (2H, t), 3.88 (2H, t,), 3.61-3.67
(13H, m), 2.42-2.63 (ﬁ‘} Am), 1.91-2.01 (2H, m), 1.67-1.78 (2H, m), 1.42-
1.52 (2H, m), 0.98 (3H, 1). le 2-8 Methyl

[3-({[4-(6-amino-2-butoxy- -7,8-diiydro-9H-purin-9-yl)butyl]- 20
amino}methyl)phenyllacetate 95 §IH2 ©H N N>=0

The titled compound was obtained by using the compound
obtained in the step (ii) and methyl (3-formylphenyl) acetate, by the similar
manner to Example 2-1 step (viii). Yield: 200mg (42%); MS APCl+ve 472
(M+H).

(iv) Methyl [3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yl)butyllaminojmethyl)phenyl]acetate

NH,

o)
BUOJ\\N N\_\_\
N
H

O
o \

The titled compound was obtained by using the compound
obtained in the step (iii) by the similar manner to Example 2-1 step (ix).
Yield: 87mg (45%); MS APCl+ve 457 (M+H).

IH NMR 6 (DMSO de) 7.08-7.26 (4H, m), 6.40 (2H, brs), 4.13 (2H, t}, 3.59-
3.68 (9H, m), 2.46-2.51 (2H, m), 1.58-1.70 (4H, m), 1.31-1.44 (4H, m), 0.91
(3H, t).

Example 2-9

Ethyl 2-[2-(6-amino-2-butoxy8-o0x0-7,8-dihydro-9 H-purin-9-
yljethoxy]|benzoate
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BuO)~NNN HO (i)
4-[2-(6-Amino2-butoxy-8-methoxy-9H-purin-9-yl)butyl]-1H-isoindole-
1,3(2H)-dione NH2 N N \>-OMe BuO"N N N O 0i 5 The titled
compound was obtained by using the compound obtained in Example 2-1
step (v) and 2-(4-bromobutyl)-1H-isoinddfe- 1,3(21M-dione by the similar
manner to Example 2-1 step (vi). Yield: l.Ig (88%); MS APCl+ve 440
(M+H). (ii) 9-(4-Aminobutyl)-2-butoxy-8-methoxy-9H-purin-6-amine NH2
N\ N}-Ok;’lx,a2 BuO" N N 10 NH2 The titled compound was obtained by using
the compound obtained in the step (i) by the similar manner to Example
2-1 step (vii). Yield: 720mg (94%); MS APCl+ve 310 (M+H). (iii) Methyl
(B4~ Npo-2-butoxy-8-methoxy-9H-purin-9- 15
yI)butyI]aminéL}%n | ghjenyl]acetate 96 NH? ~N N>-OMe BuO N N

0

(i) Methyl 2-[2-(6-amino-2-butoxy-8-methoxy-9H-purin-9-
yljethoxy|benzoate
NH

2
N ’d N\
)\\ | N>——OMe

BuO N
K]O ONQ

)

The compound obtained in Example 2-1 step (v) was dissolved in
dimethylformamide (50ml), and potassium carbonate (3.52g) and methyl 2-
(2-bromoethoxy)benzoate (2.2 g) were added thereto. The mixture was
stirred at room temperature for 96 hours and partitioned between ethyl
acetate and 2M hydrochloric acid. The organic layer was dried and
concentrated under reduced pressure. The residue was dissolved in
methanol and purified by RPHPLC to give the titled compound. Yield:
0.768g (22%).

(ii) Methyl 2-[2-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-
yl)ethoxy|benzoate

NH,
0]
BuO/l\\ N
H OO
0]

The compound obtained in the step (i) (0.76g) was dissolved in
methanol (10ml) and hydrochloric acid (20ml) was added thereto. The

mixture was stirred at room temperature for 18 hours and concentrated



N HO O The titled compound was obtained by using the compound
obtained in the step (ii) and methyl (3-formylph.enyl) acetate, by the
similar manner to Example 2-1 step (viii). Yield: 200mg (42%); MS
APCl+ve 472 5 (M+H). (iv) Methyl
[3-({[4-(6-amino-2-butoxy-8-0x0-7,8-diFg@ro-9H-purin-9- yl)butyl]
amino}methyl)phenyllacetate NHZ N N~ \O BUO"N NN H O The titled
compound was obtained by using the compound 10 obtained in the step

({iNdey thersivalep raasnes %We atiegt%eﬁvgouﬂa'd G1NG. 38bc (16%).

%%H\@%ﬁ lzi?)?s%’H QD%%S@E%BQ Ll %4% g)gg,@m 0,
@ﬁprﬁ%Hl 914:28 (3H, ), .52 ?Q!At )4 OSERA e 3- ORI, 3)[2.61 (2H,
{6;ame®2putaxy8-0voFH8gihydro-9H-purin-9- yl)ethoxylbenzoate 97

{\1 Wéwd\l (>6~gm%llj<9 5’ lguceoxy 8-0x0-7,8-dihydro-9 H-purin-9-
yljethoxy]benzoic acid

NH,
N/ N
I =0
Buo” "N~ N
%o OH
0

The compound obtained in the step (ii) (0.77g) was dissolved in
tetrahydrofuran (7ml) and methanol (2.3ml) and 1M lithium hydroxide
(2.3ml) was added thereto and the mixture was stirred at room
temperature for 16hours. The reaction solution was concentrated under
reduced pressure and diluted with 2M hydrochloric acid and the resulting
white precipitate was collected by filtration, and dried to give the titled
compound as a solid, 0.65g. The product was used in the next reaction
without further purification.

(iv) Ethyl 2-[2-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9 H-purin-9-
yl)ethoxy]benzoate

NH,

o}

Buo/k\N NH
0.__0
1T

The compound obtained in the step (iii) (50mg) was dissolved in
dichloromethane (5ml) and ethanol (0.008 ml), 4-pyrrolidin-1-ylpyridine
(2mg) and 1-(3-dimethylaminopropyl)-3-ethylcarbnodiimide iodine methyl
(42mg) were added thereto. The resultant was stirred at room
temperature for 12 hours, and to the reaction solution was added 2 M

hydrochloric acid. The organic layer was separated and concentrated
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O (i) Methyl 2-[2-(6-amino- 2-butoxy-8-methoxy-9H-purin-9-
yl)ethoxy]benzoate NHZ N N>-OMe BuON N 5 The compound obtained
in Example 2-1 step (v) was dissolved in dimethylformamide (50m1), and
potassium carbonate (3.52g) and methyl 2- (2-bromoethoxy)benzoate (2.2
g) were added thereto. The mixture w&#9 stirred at room temperature for
96 hours and partitioned between ethyl acetate and 2M hydrochloric acid.
The organic layer was dried and 1.0 concentrated under reduced

preksuredlibed gsiduawas dissohrddn e rmetbanekand aurifiad Mol and

title Yleld 0.7684g ( |) Met o
&%_} {%Hcon%o %Pﬁgg{eox% gl(‘)’)?o 51 %d 8r6m€ﬂ$ puf?n 9%§/§etho>§ zoéﬁ)é
MR L DMPBUB ORI ¢ G- db 154$Hé Horfipduhd Mbuﬁédﬁpthém t),
18P (YHO.969). g 2lissolvadlin (prethpnelo3 Qo ,adqd hﬂrqdﬂqrtt:),a@.@"/ (m),

ingnéé}qaa a@c@él gge{z) The mixture was stirred at room temperature
for 18 hours and concéntrated 98 under reduced pressure to give the

Tegelmpolhd. Yield: 0.562g (16%). iH NMR 6 (DMSO de) 7.56 (1H, d),
F-A3iufddihtham ol beh ] 2:90-(b1ainiho 40U Rbkys 486 128+ Ahddie-9 H-
20406 RE 3243 S), 1.61 (2H, t), 1.36 (2H, m), 0.90 (3H, 1).

NH,

>=0
N

Y

The compound obtained in Example 2-9 step (iii) (50mg) was

BuO

dissolved in dichloromethane (5ml), and thereto were added 3-
(dimethylamino)propane-1-ol (0.016ml), 4-pyrrolidin-1-ylpyridine (2mg)
and 1-(3-dimethylaminopropyl)-3-ethylcarbondiimide iodine methyl (42mg).
The mixture was stirred at room temperature for 96 hours and applied to a
cartridge of SCX resin. The resin was washed with acetonitrile and the
fractions were collected by application of 10% aqueous ammonium
solution-acetonitrile, and purified by RPHPLC to give the titled compound.
Yield: 8.9mg (14%)).

IH NMR & (DMSO de) 7.57 (1H, d}, 7.48 (1H, t}, 7.18 (1H, d}, 7.01 (1H, t},
6.40 (2H, s}, 4.36 (2H, t), 4.09 (2H, t), 4.06 (2H, m), 4.04 (2H, m), 2.24 (2H,
t), 2.11 (6H, s), 1.69 (2H, m), 1.59 (2H, m), 1.38 (1H, m), 0.90 (3H, t).
Example 2-11

Methyl 3-[4-({[4-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9 H-purin-9-
yl)butyllamino}sulfonyl)phenyl]propanoate
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5 (iii) 2-[2-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)eth.oxy]benzoic acid NHZ N N~O BuOj~'N*N O OH 10 The
compound obtained in the step (ii) (0.77g) was dissolved in
tetrahydrofuran (7m1) and methanol (2.3ml) and 1M lithium hydroxide 10
(2.3m1) was added thereto and the mixtyre was stirred at room
temperature for 16hours. The reaction solution was concentrated under
reduced pressure and diluted with 2M hydrochloric acid and the resulting
white precipitatgpyas collected by filtration, and dried to give the titled
compound as sélidﬁ0.65g. The product was used in the next reaction
15 without fuyther u'Hﬁgggon. (iv) Ethyl

2-[2-(6-aminée2- (/-8-0x0-7,8-dihydro-9H-purin-9- yl)ethoxy]benzoate
NH2 NNS=0 "BUO'N N~z 1 0 The compound obtained in the step (iii)
(50mg) was dissolved in 20 dichloromethane (5m1) and ethanol (0.008
ml), 4-pyrrolidin-l-ylpyridine (2mg) and
1-(3-dimethylamingpropyl)-3-ethylcarbnodiimide iodine methyl (42mg)
were added theretq,, T he resultant was stirred at room temperature for 12
hours, and to theggaction solution was added 2 M hydrochloric acid. The
organic layerwas s@parated and concentrated 99 under reduced

pressure. esidue was dissolved in ethanol and purified by RPHPLC
9 give-the titled compound. Yield: 5.6mg (10%).
0
/

The compound obtained in Example 2-8 step (ii) (308mg), methyl 3-
[4-(chlorosulfonyl)phenyl]propanoate (263mg) and triethylamine (0.284ml)
were mixed under stirring at 60°C for 1 hour, and then cooled. After
concentration under reduced pressure, the residue was purified by
RPHPLC. The resulting white substance was dissolved in methanol, and
4M hydrochloric acid-dioxane was added thereto. The mixture was stirred
at room temperature overnight and then concentrated under reduced

pressure to give the titled compound as a white solid. Yield: 124mg (24%);

- mp 150-152 °C, MS APCl+ve 521 (M+H).

'H NMR & (DMSO de) 10.30-10.24 (1H, m), 7.66 (2H, d), 7.51 (1H, t), 7.42
(2H, d), 4.21 (2H, 1), 3.63 (2H, t), 3.58 (3H, s), 2.96-2.86 (2H, m), 2.80-2.60
(4H, m), 1.72-1.53 (4H, m), 1.48-1.23 (4H, m), 0.99-0.78 (5H, m).

Example 2-12

3-[4-({[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yl)butyllamino}sulfonyl)phenyl]propionic acid
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1H NMR 6 (DMSO d6) 7.54 (1H, d), 7.48 (1H, t), 7.17 (1H, d), 7.01 (1H, 1),
6.39 (2H, s), 4.36 (2H, t), 4.11 (21-I, t), 4.05 (2H, q), 1.61 (21-1, tt), 1.37
(m), 51.18 (3H, t), 0.90 (3H, t). Example 2-10 3-(Dimethylamino)propy!
2-[2-(6-amino-2-butoxy-8-0x0-7, 8-dihydro-9H- purin-9-yl) ethoxy]
benzoate NH2 N N>= J, BUON N O @0O ,,N, 10 The compound
obtained in Example 2-9 step (iii) (50mg) was dissolved in
dichloromethane (5ml), and thereto were added 3-
(dimethylamin%gropane-l-ol (0.016m1), 4-pyrrolidin-1-ylpyridine (2mg)
and 1-(3-dimethyfanginopropyl)-3-ethylcarbondiimide iodine methyl
(42mg). ThefixiarB\was stirred at room temperature for 96 hours and
applied to a/tg;': cartridge @f SCX resin. The resin was washed with
acetonfithife an&the Yractions were collected by application of 10%
agueous ammoniuny” solution-acetonitrile, and purified by RPHPLC to give
the titled compound\ Yield: 8.9mg (14%). 1H NMR 6 (DMSO d6) 7.57
(1H, d), 7.48 (1H, ty; 7.18 (1H, d), 7.01 (1H, t), 20 6.40 (2H, s), 4.36 (2H,
t), 4.09 (2H, t), 4.0 QH, m), 4.04 (2H, m), 2.24 (2H, t), 2.11 (6H, s), 1.69
(211, m), 1.59%2& , m), 1.38 (1H, m), 0.90 (3H, t). Example 2-11. Methyl
mairio-Pbutoxy-8-0xo-7, 8-dihydro-9H-purin-9- yl) bu tyl]
p he nyl] prop ano ate 100 NH2 H

The compound obtained in Example 2-11 (100mg) and lithium
hydroxide (17mg) were added to tetrahydrofuran (4ml) and water (2ml) and
the mixture was stirred at room temperature for 16 hours. To the reaction
solution was added acetic acid (2ml) and the mixture was concentrated
under reduced pressure. The residue was purified by RPHPLC and
appropriate fractions were concentrated under reduced pressure to give the
titled compound as a white solid. Yield: 40mg (41%); mp 210-211°C, MS
APCI+ ve 507 (M+H).

IH NMR & (DMSO d¢) 7.66 (2H, d), 7.36 (2H, d), 6.31 (2H, s), 4.18 (2H, 1),
3.69 (2H, t), 2.94 (2H, t), 2.78 (2H, t), 2.57-2.51 (5H, m), 1.75-1.62 (4H, m),
1.51-1.33 (4H, m), 0.95 (3H, t).

Example 2-13

Methyl (3-{[[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yljbutyl}(2-
pyrrolidin-1-ylethyljamino]sulfonyl}phenyljacetate
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NN BUO\NNONH ,IS cO O, O The compound obtained in Example
2-8 step (ii) (308mg), methyl 3- [4-(chlorosulfonyl)phenyl]propanoate
(263mg) and triethylamine (0.284m1) were mixed under stirring at 60"C
for 1 hour, and then cooled. After 5 concentration under reduced pressure,
the residue was purified by RPHPLC.ITe resulting white substance was
dissolved in methanol, and 4M hydrochloric acid-dioxane was added
thereto. The mixture was stirred at room temperature overnight and then
concentriiied under reduced pressure to give the titled compound as a

white solid. Yiey 124mg (24%); 10 mp 150-152 C, MS APCl+ve 521
(M+HNTH DMSO (10) 10.30-10.24 (1H, m), 7.66 (2H, d), 7.51
(1H1Dl§z4 421(2H t), 3.63 (2H, t), 3.58 (3H, s), 2.96-2.86

BUIOM), B80-260 (4H, m), 1.72-1.53 (4H, m), 1.48-1.23 (4H, m),
0.99-0.78 (5H, ). Example 2-12 15
3-[4-({[4-(6-A

(i) 9-(4-Bromobutyl)-2-butoxy-8-methoxy-9H-purine-6-amine
NH

2
N

O
/\/\O)\\N i N>* \

Br

The compound obtained in Example 2-1 step (v) (0.5 g) was added
to potassium carbonate (0.92g) and 1,4-dibromobutane (0.85ml) in
dimethylformamide (5ml), and the mixture was stirred at room temperature
for 16 hours. To the reaction solution was added brine and the mixture
was extracted with ethyl acetate. The organic layer was washed with brine
and concentrated to dryness. The residue was purified by flash column
chromatography (ethyl acetate) to give the titled compound, as a white
solid. Yield: 370mg (70%).
1H NMR 6 (CDCls) 5.12 (2H, s), 4.28 (2H, t), 4.12 (3H, s), 3.97 (2H, t), 3.44
(2H, t), 2.01-1.69 (6H, m), 1.59-1.40 (2H, m), 0.96 (3H, t}.

(ii) 2-Butoxy-8-methoxy-9-{4-[(2-pyrrolidin-1-ylethyljamino]butyl}-9 H-

purine-6-amine
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The compound obtained in Example 2-11 (100mg) and lithium hydroxide
(17mg) were added to tetrahydrofuran (4m1) and water (2m1) and the
mixture was stirred at room temperature for 16 hours. To the reaction 5
solution was added acetic acid (2m1) and the mixture was concentrated
under reduced pressure. The residue W3 purified by RPHPLC and
appropriate fractions were concentrated under reduced pressure to give
the titled compound as a white solid. Yield: 40mg (41%); mp 210-211 C,
MS APCI+ ve 50§ (M+H). 10 iH NMR 6 (DMSO dc,) 7.66 (2H, d), 7.36
(2H, d), 6.31 (2H, §),%4.18 (2H, t), 3.69 (2H, 1), 2.94 (2H, t), 2.78 (2H, 1),
2.57-2.51 (5H, iy 1y5M.62 (4H, m), 1.51-1.33 (4H, m), 0.95 (3H, 1).
Example 2-13 gthyi \>—O

(34[\[21\(6&@ o- tox9¢8-oxo\-7,8-dihydro-9H-purin-9-yl)butyl](2- i5
pyrrolidin-l-ylethyl)amino]sulfonyl}phenyl)acetate 102 NH2 H N~ N BuO
NNO SNO1/ O O ({
9-(4-Bromobutyl)-2-butoxy-8-methoxy-9H-purine-6-amine NH 2 N-O Br

The compound obtained in Example 2-1 step (v) (0.5 g) was added 5 to
potassium carbonate ( g) and 1,4-dibromobutane (0.85m1) in
dimethylformamide (5§n , and the mixture was stirred at room temperature

O

The compound obtained in the step (i) (370 mg) and (2-pyrrolidin-1-

ylethyl)amine (342mg) were dissolved in dimethylformamide (5 ml) and the

mixture was stirred at 70°C for 1 hour. The reaction mixture was cooled,

filtered and purified by RPHPLC. Appropriate fractions were concentrated

under reduced pressure to give the titled compound as a white solid.

Yield: 200mg (50%); MS APCI+ve 406 (M+H).

IH NMR & (CDCls) 5.05 (2H, s), 4.27 (2H, t), 4.10 (3H, s), 3.94 (2H, t), 2.73-
2.53 (6H, m), 2.50-2.44 (5H, m), 1.84-1.72 (6H, m), 1.56-1.43 (6H, m), 0.96

(3H, 1).

(iii) Methyl (3-{[[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-
yl)butyl](2-pyrrolidin-1-ylethyl)amino]sulfonylliphenyl)acetate

NH2
N
N/
A O
/\/\O N N
/O
N\S/
1]
g S
(3 o
\\



for 16 hours. To the reaction solution was added brine and the mixture
was extracted with ethyl acetate. The organic layer was washed with brine
and concentrated to dryness. The residue was purified by flash column 10
chromatography (ethyl acetate) to give the titled compound, as a white
solid. Yield: 370mg (70%). 1H NMR 61(@DC13) 5.12 (2H, s), 4.28 (2H, 1),
4.12 (3H, s), 3.97 (2H, t), 3.44 (2H, t), 2.01-1.69 (6H, m), 1.59-1.40 (2H,
m), 0.96 (3H, t). (i)
2-ButoxyrB- Mg 942 mealidind sletiaminalouly k13-
purine-6- in%) 813 V\#HZ Il%l\ N ?43 OE Nglflgmmle com’y s %kfzined
7 ongy G o AN S R o g ere
dissolvi aeelimuthiiforhtarioet G adlthe whixtdresveastinadnaergre was
J@gllﬁg,ﬁ%tﬁ;fbﬁﬁ&%&@@%;xﬁﬂﬂéw&w@é&@i%ﬁﬁ|@zﬁadpandfw¢l’iﬁ§dm{PLC.
: ropriate fractions we r r .

s R R R e o give
whote)sqlid APemge 4beqwiriained) salitk wre 0l daspedaraASml)
42H,4M A (3thie)i3.84i RHicaRd B2l vieHadye@. BOePodd. (SHhendnixture
DR Ok RO TR0 (FHcliolihMetithure was

PRSI e RSFTIEREADY ZUERAEENPD R {52
10 pPrdpriate fractions were concentrated under reduced pressure to give the
titled compound as a white solid. Yield: 100mg (29%); MS APCI+ve 602
(M+H).
IH NMR & (DMSO de) 9.84 (1H, s), 7.73-7.71 (1H, m), 7.68-7.63 (1H, m),
7.54-7.50 (2H, m), 6.39 (2H, s), 4.13 (2H, t), 3.83 (2H, s}, 3.66 (2H, t), 3.62
15 (3H, s), 3.13-3.05 (4H, m), 2.44-2.26 (4H, m), 1.68-1.57 (9H, m), 1.49-1.32
(5H, m), 0.91 (3H, t).
Example 2-14
(3-{[[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-yl)butyl](2-
pyrrolidin-1-ylethyljamino]sulfonyljphenyljacetic acid

NH,
§
N/
QD:O
BuO0~ "N~ N
N\ép

N
(o
The compound obtained in Example 2-13 (70 mg) and lithium
hydroxide (20mg) were added to tetrahydrofuran (4 ml) and water (2ml) and

by the same manner to Example 2-12, the titled compound was obtained
as a white solid. Yield: 35mg (51%); mp 192-193 °C, MS APCI-ve 588 (M-



I/O NO 00) 0 104 The compound obtained in the step (ii) (232mg),
methyl [3 (chlorosulfonyl)phenyl.] acetate (43mg) and triethylamine
(0.08m1) were stirred in acetonitrile (10ml) at 60C for 1 hour. The
reaction mixture was cooled, concentrated under reduced pressure and
purified by RPHPLC. 5 Appropriate fraotisns were concentrated under
reduced pressure to give a white solid 190mg. The obtained solid was
dissolved in methanol (5ml) and 4M hydrochloric acid-dioxane (2ml) was
@flded thereto. The mixture was stirred at room temperature overnight.

Mﬁ&% L SRl at et et dodaeitl 6-51 (211

tindet $ediitet) preduieto Yive ik (4itled)c@nisodnd@étaiwhije $dhig-1.55 (8H,
,elg mwmz@%) SOARCHMe §02 (M+H). IH NMR 6 (DMSO do) 9.84

. ﬁl 71(1H 'm), 7.68-7.63 (1H, m), 7.54-7.50 (2H, m), 6.39
Mﬁﬁh 1% H, t), 3.83 (2H, s), 3.66 (2H, 1), 3.62 15 (3H, s), 3.13-3.05

) S A4 e @, %%y@qurm dikygdra Hepur)-9-gllbutyl}(2-

Mh@xﬁe@mnbfﬁnié] £3ibArv B pAvBing) 2detiaxy-8-0X0-7,
8-dihydro-9H-purin-9-yl)butyl[ (2-

pyrrol|d|rNﬁerﬁyl)am|no]suIfonyl}phenyl)acetlc acid NH2 H N~O BuOIN
N N- Sl\(l) @]

T =

BuO®™ N

7
O\\ /N\/\O

O
/

(i) 2-Butoxy-8-methoxy-9-{4-[(2-methoxyethyl)amino]butyl}-9 H-purine-6-
10 amine

NH,

N

N~ N
O

/
N—~"C

The compound obtained in Example 2-13 step (i) (500mg) and (2-
methoxyethyl)amine (303mg) were dissolved in acetonitrile (5 ml) and

stirred at 80°C for 1 hour. The reaction mixture was cooled, filtered and
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O 0 20 OH The compound obtained in Example 2-13 (70 mg) and lithium
hydroxide (20mg) were added to tetrahydrofuran (4 ml) and water (2ml)
and by the same manner to Example 2-12, the titled compound was
obtained as a white solid. Yield: 35mg (51%); mp 192-193 C, MS
APCI-ve 588 (M 105 H). 1H NMR 6 (DM&O do) 7.69 (1H, s), 7.62 (1H, d),
7.55-7.43 (2H, m), 6.51 (2H, s), 4.13 (4H, t), 3.08 (4H, t), 2.43 (4H, 1),
236230(41 1, m) 169 1.55 (8H, m), 1.48-1.30 (6H, m), 0.91 (3H, 1). 5

[[4 ( ino- 2 buto(§< glgeo%e%%lgﬂ]co% QOI}ImdrﬁISSJa %Bf}t@ S%hd Yield:
% %h{?l)y gy st n%}&ﬂ@né}f’ (ﬁcéﬁt%q{ﬁ-r YiHE)'NCO BUON N 0,
N mma)@q@ de) 6.77 (2H, s), 4.16 (2H, t), 4.06 (3H, s), 3.83 (2H, t),
a: @4“9@’18 m@thﬁwﬁz{ﬂ (8247 tk@%@ma’m'@mlﬂb%ﬂm” 61 48-1.26
5\“&)8 - /~ 'O H The compound obtained in Example 2-

é)q’ah& 2- methoxyethyl)amine (303mg) were dlssolved in
@@é@oﬁmﬁ@(@%ma {4-[(3-methoxycarbonylmethyl)phenylsulfonyl (2-

methoxyethyljamino|butyl}-9 H-purine-6-amine

NH,
H
@)
/\/\0)\\1\1 N
7
(ON /N\/\O
\\O

O
/

Using the compound obtained in the step (i) (230mg), methyl [3-
(chlorosulfonyll)phenyl]acetate (157mg) and triethylamine (0.09ml), the
titled compound was obtained as a white solid by the same manner to
Example 2-13 step (iii). Yield: 170mg (48%); mp 182-183°C, MS APCl+ve
565 (M+H).

IH NMR 6 (DMSO ds) 9.86 (1H, s), 7.73 (1H, s), 7.68-7.64 (1H, m), 7.56-
7.48 (2H, m), 6.41 (2H, s), 4.14 (2H, t), 3.83 (2H, s), 3.69-3.60 (SH, m),
3.38-3.30 (2H, m), 3.20 (2H, t), 3.17-3.06 (5H, m), 1.69-1.56 (4H, m), 1.52-
1.32 (4H, mj, 0.92 (3H, t).

Example 2-16

(3-{[[4-(6-Amino-2-butoxy-8-0xo-7,8-dihydro-9 H-purin-9-yl)butyl](2-

methoxyethyl)amino]sulfonyljphenyljacetic acid



stirred at 80C for 1 hour. The reaction mixture was cooled, filtered and
106 purified by RPHPLC to give the titled compound as a white solid.
Yield: 270mg (55%); mp 99-1.00 "C, MS APCl+ve 367 (M+H). iH NMR 6
(DMSO d6) 6.77 (2H, s), 4.16 (2H, t), 4.06 (3H, s), 3.83 (2H, t), 3.34-3.31
(3H, m), 3.21 (3H, s), 2.58 (2H, t), 1.7341758 (4H, m), 1.48-1.26 5 (6H, m),
0.92 (3H, t). (ii)
2-Butoxy-8-0x0-9-{4-[(3-methoxyearbonylmethyl)phenylsulfonyl (2-
methoxyggiyl)amino] butyl}-9H-purine-6-amine NH2H N N>=O ON N O,
,N- ~S, ® 14O Using the compound obtained in the step (i) (230mg),
methy Nlorosulfonyll)phenyl] acetate (157mg) and triethylamine
(0.09m)), the titl mpound was obtained as a white solid by the same
maprieriQ Exddple 2-13 step (iii). Yield: 170mg (48%); mp 182-183'C,
MS APCI+ve 565 (M+H). iH NMR 6 (DMSO d6) 9.86 (1H, s), 7.73 (1H, s),
7.68-7.64 (1H(m), 7.56- 15 7.48 (2H, m), 6.41 (2H, s), 4.14 (2H, t), 3.83
(2H, s), 3.69-3.60 (5H, m), 3.38-3.30 (2H, m), 3.20 (2H, t), 3.17-3.06 (5H,
m), 1.69-1.56/(4H, m), 1.;2- 1.32 (4H, m), 0.92 (3H, t). Example 2-16
(3-{[[4-(6Aming-2- Xy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](2- 20
methoxy t+§/i amino] sulfonyl}phenyl)acetic acid

O

OH

By the same manner to Example 2-12, using the compound
obtained in Example 2-15 (100mg) and a mixed solution of lithium
hydroxide solution (20mg) in tetrahydrofuran (4ml) and water (2ml), the
titled compound was obtained as a white solid from diethyl
ether/isohexane. Yield: 60mg (61%); mp 171-172°C, MS APC-ve 549 (M-
H).

IH NMR & (DMSO d¢) 7.67 (1H, s), 7.61-7.40 (4H, m), 6.57 (2H, s), 4.13 (2H,
t), 3.69-3.60 (2H, m), 3.58 (2H, s), 3.37-3.30 (2H, m), 3.21-3.12 (SH, m),
3.08-2.99 (2H, m), 1.68-1.56 (2H, m), 1.48-0.99 (4H, m), 0.96-0.77 (6H, m).
Example 2-17

Methyl (3-{[[4-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)butyl](methyl)amino]sulfonyliphenyljacetate
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1.07 NH2H N>=0 BUuOINN O, IN--/'O S, O O OH By the same
manner to Example 2-12, using the compound obtained in Example 2-15
(100mg) and a mixed solution of lithium hydroxide solution (20mg) in
tetrahydrofuran (4m1) and water (2m1), the 5 titled compound was
obtained as a white solid from diethyl egiser/isohexane. Yield: 60mg
(61%); mp 171-172'C, MS APC-ve 549 (M- H). 1H NMR 6 (DMSO d6)
7.67 (1H, s), 7.61-7.40 (4H, m), 6.57 (2H, s), 4.13 (2H, t), 3.69-3.60 (2H,
m), 3.58 (2H, s), 3.37-3.30 (2H, m), 3.21-3.12 (5H, m), 10 3.08-2.99 (2H,
6 (2H, m), 1.48-0.99 (4H, m), 0.96-0.77 (6H, m). Example
[4-(6-amino-2-butoxy-8-o0x0-7,8-dihydro-9H-purin-9-

4

0. N—

/O

The compound obtained in Example 2-13 step (i) (417mg) and a
40% aqueous methylamine solution (2ml) were dissolved in acetonitrile (5
ml) and stirred at 80°C for 1.5 hour. The reaction mixture was cooled,
and concentrated under reduced pressure. The residue was dissolved in
acetonitrile (5ml), and using triethylamine (0.16ml) and methyl [3-
(chlorosulfonyl)phenyllacetate (278myg), the titled compound was obtained
as a white solid by the same manner to Example 2-13 step (iii). Yield:
120mg (21%); MS APCI+ve 521 (M+H).
IH NMR 6 (DMSO de) 7.69 (1H, s), 7.65-7.61 (2H, m), 7.57-7.53 (2H, m),
6.40 (2H, s), 4.14 (2H, t), 3.84 (2H, s), 3.67 (2H, t), 3.63 (3H, s), 2.96 (2H, t),
2.62 (3H, s), 1.69-1.58 (4H, m), 1.49-1.33 (4H, m), 0.91 (3H, t).
Example 2-18 '
(3-{[[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yl)butyl](methyl)amino]sulfonyl}phenyljacetic acid



O The compound obtained in Example 2-13 step (i) (417mg) and a 40%
agueous methylamine solution (2m1) were dissolved in acetonitrile (5 ml)
and stirred at 80C for 1.5 hour. The reaction mixture was cooled, 5 and
concentrated under reduced pressure. The residue was dissolved in
acetonitrile (5m1), and using triethylamig® (0.16m1) and methyl [3-
(chlorosulfonyl)phenyl] acetate (278mg), the titled compound was
obtained as a white solid by the same manner to Example 2-13 step (iii).
Yield: 120mg (21%); MS APCl+ve 521 (M+H). 10 1H NMR 5 (DMSO do)
7.69 (1H)s)? 7.65-7.61 (2H, m), 7.57-7.53 (2H, m), 6.40 (2H, s), 4.14 (2H,
t), 3.84 .67 (2H, 1), 3.63 (3H, s), 2.96 (2H, t), 2.62 (3H, s),
1.69-1.58 (4H, my~1(29-1.33 (4H, m), 0.91 (3H, t). Example 2-18 (3-{[ [4-
Rrd N2 - ukbxy-8-oxo-7, 8-dihydro-9 H-purin-9 - 15
y1)butyl](methyl)amino]sulfonyl}phenyl)acetic acid 109 NHZH BuO N N
O, N--,; S, O QOH The compound obtained in Example 2-17 (100mg)
and lithium hygroxide (20mg) were added to tetrahydrofuran (4 ml) and
water (2m1), followed by conducting a reaction by the same manner to
Example 2-12, 5 the titled compound was obtained as a white solid from
diethyl e(igﬂ ohexane. Yield: 43mg (64%); mp 171-172'C, MS APC +ve
507 iiil+ 1K NMR 5 (DMSO d6) 7.63 (1H, s), 7.56-7.43 (3H, m), 6.61

(2H 3 (2H,

O
OH

The compound obtained in Example 2-17 (100mg) and lithium
hydroxide (20mg) were added to tetrahydrofuran (4 ml) and water (2ml),
followed by conducting a reaction by the same manner to Example 2-12,
the titled compound was obtained as a white solid from diethyl
ether/isohexane. Yield: 43mg (64%); mp 171-172°C, MS APC +ve 507
(M+H).
1H NMR & (DMSO de) 7.63 (1H, s), 7.56-7.43 (3H, m), 6.61 (2H, s), 4.13 (2H,
t), 3.67 (2H, t), 3.54 (2H, s), 2.88 (2H, t), 2.59 (3H, s), 1.70-1.57 (4H, m),
1.48-1.30 (4H, m), 0.91 (3H, t).

Example 2-19
Methyl [3-({[4-(6-amino-2-butoxy-8-0x0-7 ,8-dihydro-9 H-purin-9-yljbutyl][3-
(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)phenyl]acetate
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1), 3.67 (2H, t), 3.54 (2H, s), 2.88 (2H, 1), 2.59 (3H, s), 1.70-1.57 (41-1, m),
10 1.48-1.30 (4H, m), 0.91 (3H, t). Example 2-19 Methyl
[3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropyl]amino}sulfonyl)phenyl] acetate 110
NHZ H N>=O BuONNO,N S, O O1@0The compound obtained in
Example 2-13 step (i) (417mg), triethylamine (0.312m1) and
N,N,2,2-tetramethylpropane-1,3-diamine (146mg) were dissolved in.
acetonitrile (5ml) and stirred at 100C for 4 5 hours. The reaction mixture
anq_l:oncentrated under reduced pressure and purified by
rpriate fractions were concentrated under reduced
press ive gjdue 190mg. The residue was dissolved in
c OﬂlrFEI W), and using triethylamine (0.13m1) and methyl
%L-J?éhlor ulfony)phenyllacetate (112mg), the titled 10 compound was
obtained as a white solid by the same manner to Example 2-13 step (iii).
Yield: 83mg (12%); MS APCl+ve 620 (M+H). 1H NMR 6 (DMSO d5) 9.82
(1H, s), 7.71 (JH, s), 7.657.61 (113, m), 7.52- 7.45 (2H, m), 6.40 (2H, s),
4.13 (2H, 1), 3,82 (2K, s) 362 (3H, s), 3.57 (2H, 1), 3.07-3.01 (2H, m),
2.95 (2HG), H, s), 2.04 (2H, s), 1.68-1.57 (2H, 15 m), 1.55-1.31
«(3H, t), 0.84 (6H, s). Example 2-20

AMifd-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-yl)outyl] [3-

The compound obtained in Example 2-13 step (i) (417mg),
triethylamine (0.312ml) and N,N,2,2-tetramethylpropane-1,3-diamine
(146mg) were dissolved in acetonitrile (5ml) and stirred at 100°C for 4
hours. The reaction mixture was cooled and concentrated under reduced
pressure and purified by RPHPLC. Appropriate fractions were
concentrated under reduced pressure to give a residuel90mg. The
residue was dissolved in acetonitrile (5ml), and using triethylamine
(0.13ml) and methyl [3-(chlorosulfonyl)phenyl]jacetate (112mg), the titled
compound was obtained as a white solid by the same manner to Example
2-13 step (iil). Yield: 83mg (12%); MS APCI+ve 620 (M+H).
1H NMR & (DMSO d¢) 9.82 (1H, s), 7.71 (1H, s), 7.65-7.61 (1H, m), 7.52-
7.45 (2H, m), 6.40 (2H, s), 4.13 (2H, t), 3.82 (2H, s), 3.62 (3H, s}, 3.57 (2H,
t), 3.07-3.01 (2H, m), 2.95 (2H, s), 2.17 (6H, s), 2.04 (2H, s}, 1.68-1.57 (2H,
m), 1.55-1.31 (6H, m), 0.91 (3H, t), 0.84 (6H, s).

Example 2-20
[3-({[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-yljbutyl][3-
(dimethylamino)-2,2-dimethylpropyl]lamino}sulfonyl)phenyl]acetic acid



(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)phenyl]acetic acid
1.1.1 NH2HN>==0 BuONNN-O,NS, O O OH The compound
obtained in Example 2-19 (0.165g) and lithium hydroxide (45mg) were
added to tetrahydrofuran (4 ml) and water (2m1). The same manner to
Example 2-12 was conducted to give thétitled 5 compound as a white
solid. Yield: 80mg (51%); mp 175-176 C, MS APC- ve 604 (M-H). 1H
NMR 6 (DMSO d6) 7.74-7.71 (1H, m), 7.64-7.60 (1H, m), 7.58-7.53 (1H,
m), 7.5145 (1H, m), 6.63 (2H, s), 4.19 (3H, 1), 3.67 (2H, s), 3.10-3.03
(2H, m), R.99 @H, s), 2.22 (6H, s), 2.10 (2H, s), 1.74-1.63 (2H, m),

0 m), 0.97 (3H, t), 0.90 (6H, s). Example 2-21 Methyl
[3-({[34(6-amino-2= Xy-8-0x0-7,8-dihydro-9H-purin-9- yl) p ropyl] am.in
gusyiformy)pheil] acetate 112 NH2H N>~O BUONNHNS$ S O

OH

The compound obtained in Example 2-19 (0.165g) and lithium
hydroxide (45mg) were added to tetrahydrofuran (4 ml) and water (2ml).
The same manner to Example 2-12 was conducted to give the titled
compound as a white solid. Yield: 80mg (51%); mp 175-176 'C, MS APC-
ve 604 (M-H).
1H NMR 6 (DMSO de) 7.74-7.71 (1H, m), 7.64-7.60 (1H, m), 7.58-7.53 (1H,
m), 7.51-7.45 (1H, m), 6.63 (2H, s), 4.19 (3H, t), 3.67 (2H, s), 3.10-3.03 (2H,
m), 2.99 (2H, s), 2.22 (6H, s), 2.10 (2H, s), 1.74-1.63 (2H, m), 1.62-1.38 (8H,
m), 0.97 (3H, t), 0.90 (6H, s).

Example 2-21
Methyl [3-({[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yl)propyl]lamino}sulfonyl)phenyljacetate
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O -O The compound obtained in Example 2-3 step (ii) (240mg),
triethylamine (0.12m1) and methyl [3-(chlorosulfonyl)phenyl]acetate
(204mg) were dissolved in. acetonitrile (5m1), and the same manner to 5
Example 2-13 step (iii) was conducted to give the titled compound as a
white solid. Yield: 35mg (9%); mp 2184219 C, MS APCl+ve 493 (M+H). 'H
NMR 6 (DMSO d6) 7.71-7.61 (2H, m), 7.54 (1H, s), 7.43-7.20 (3H, m),
6.73 (1H, s), 4.16-4.09 (1H, m), 3.84 (1H, s), 3.67 (3H, s), 2.81-2.71 (1H,
m), 2.51&%;, s), 1.83-1.69 (2H, m), 1.68-1.56 (2H, m), 1.45-1.30 (2H, m),
1.14- 10 (2H, m), 0.95-0.84 (3H, m). Example 2-22 Methyl
(3-{[[4l-\g IndN2-butoxy-8-o0xo-7,8-dihydro-9H-purin-9-yl)butyl] (2-
hydroxy-2- ethy}pm@yl)amino] sulfonyl}phenyl) acetate 113 NH2 H

o) N NN O, NOH ~S;, O O The compound obtained in Example
2-13 step (i) (373mg) and 1- amino-2-methylpropane-2-ol (400mg) were
dissolved in acétonitrile (5m1) and the same manner to Example 2-19
using triethylamgine (0.055m1) and 5 methyl
[3-(ch|orosﬂ ypphenyilacetate(93mg) was conducted to give the titled
compound a 8SWhite solid. Yield: 140mg (24%); mp 192-193'C, MS
APCl+ve 57%(M EE H NMR 6 (DMSO d6) 9.81 (1H, s), 7.71 (1H, s),

7.65-7.61 (1H, m 7.42 (2H, m), 6.40 (2H, s), 4.46 (1H, s), 4.13 (2H,
1), 3.81 (2H, s), 3.6243H,
o)

—0

The compound obtained in Example 2-3 step (ii) (240mg),
triethylamine (0.12ml) and methyl [3-(chlorosulfonyl)jphenyl]jacetate
(204mg) were dissolved in acetonitrile (5ml), and the same manner to
Example 2-13 step (iii) was conducted to give the titled compound as a
white solid. Yield: 35mg (9%); mp 218-219 °C, MS APCl+ve 493 (M+H).

IH NMR 86 (DMSO dg¢) 7.71-7.61 (2H, m), 7.54 (1H, s}, 7.43-7.20 (3H, m),
6.73 (1H, s), 4.16-4.09 (1H, m), 3.84 (1H, s), 3.67 (3H, s), 2.81-2.71 (1H, m),
2.51 (2H, s), 1.83-1.69 (2H, m), 1.68-1.56 (2H, m), 1.45-1.30 (2H, m), 1.14-
1.05 (2H, m), 0.95-0.84 (3H, mj.

Example 2-22

Methyl (3-{[[4-(6-amino-2-butoxy-8-o0x0-7,8-dihydro-9H-purin-9-yl)butyl}(2-
hydroxy-2-methylpropyljamino]sulfonyliphenyljacetate
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10 s), 3.58-3.52 (2H, m), 3.25-3.17 (2H, m), 1.71-1.54 (2H, m), 1.52-1.32
(7H, m), 1.10 (6H, s), 0.92 (3H, t). Example 2-23
(3-([[4-(6-Amino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-yl)butyll (2-
hydroxy-2-methylpropyl)amino] sulfonyl}phenyl)acetic acid 114 NH2 H
bro BuOO,S' XOH ~O O OH By thd $8@me manner to Example 2-12,
the compound obtainedin Example 2-22 (70mg) and lithium hydroxide
(20mg) were added to tetrahydrofuran (4m1) and water (2 ml) and the
mixture was stirred at room 5 temperature for 24 hours. The reaction
mixture cqqcentrated under reduced pressure and partitioned
ydrochloric acid and ethyl acetate. The aqueous layer was
extracied vv|i agetate and the combined organic layer was dried
d under reduced pressure to give the titled compound as
Id: 23mg (34%); 10 MS APCl+ve 565 (M+H). 1H NMR 6
(DMSO do) 1008 (1H, s), 7.69 (1H, s), 7.64-7.59 (1H, m), 4.18 (2H, 1),
3.69 (2H, s), 3¥61-3.53 (2H, m), 3.24-3.16 (2H, m), 3.03 (2H, s), 1.70-1.59
(2H, m), 1.54-%.34 (8H, m), 1.09 (6H, s), 0.92 (3H, t). Example 2-24 15
Methyl [3-({[2\(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9- yl)ethyl]
amino}su@ogyl)b‘ﬁ?%@qetate 115 NH2

O

O

/O

The compound obtained in Example 2-13 step (i) (371mg) and 1-
amino-2-methylpropane-2-ol (400mg) were dissolved in acetonitrile (5ml)
and the same manner to Example 2-19 using triethylamine (0.055ml) and
methyl [3-(chlorosulfonyl)phenyljacetate(93mg) was conducted to give the
titled compound as a white solid. Yield: 140mg (24%); mp 192-193 °C, MS
APCI+ve 579 (M+H).
IH NMR & (DMSO de) 9.81 (1H, s), 7.71 (1H, s), 7.65-7.61 (1H, m), 7.50-
7.42 (2H, m), 6.40 (2H, s), 4.46 (1H, s), 4.13 (2H, t), 3.81 (2H, s), 3.62 (3H,
s), 3.58-3.52 (2H, m), 3.25-3.17 (2H, m), 1.71-1.54 (2H, m), 1.52-1.32 (7H,
m), 1.10 (6H, s), 0.92 (3H, t).
Example 2-23
(3-{[[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-yl)butyl](2-
hydroxy-2-methylpropyl)amino|sulfonyl}phenyl)acetic acid
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H~NI1NCO BuO"N"'~N O\'NHS O O O The compound obtained in
Example 2-1 step (vii) (245mg), triethylamine (0.13m1) and methyl [3-
(chlorosulfonyl)phenyl] acetate (217mg) were dissolved in acetonitrile
(5ml) and the same manner to 5 Example 2-13 step (iii) was conducted to
give the titled compound as a white saliét Yield: 40mg (9%); MS APClI+ve
479 (M+H). 1H NMR S (DMSO d6,) 7.83 (1H, t), 7.69-7.59 (2H, m),
7.52-7.47 (2H, m), 6.48 (2H, s), 4.15 (2H, t), 3.80 (5H, s), 3.61 (3H, s),
3.14-3.03{4H, m), 1.70-1.57 (2H, m), 1.46-1.31 (2H, m), 0.92 (2H, 1). 10
Example [2-25 Methyl
[3-({[4n( j -butoxy-8-0xo0-7,8-dihydro-9H-purin-9- yl)butyl]
[(2R)- é-di ydrg pyllamino}sulfonyl)phenyl] acetate NH2 ~N N~O
S a~, OHOH O O The compound obtained in Example
2-13 step (i) (400mg), (2R)-3- 15 aminopropane-I.,2-diol (200mg) were
dissolved in acétonitrile (Sml) and the gummy residue 230 mg was
obtained by the same manner to Example 2 116 13 step (ii). The residue
was dissolvedin acetonitrile (10m1) and the same manner to Example
2-13 stepéiii) s conducted using triethyl.amine

N OH

S,

O

OH

By the same manner to Example 2-12, the compound obtained in
Example 2-22 (70mg) and lithium hydroxide (20mg) were added to
tetrahydrofuran (4ml) and water (2 ml) and the mixture was stirred at room
temperature for 24 hours. The reaction mixture was concentrated under
reduced pressure and partitioned between 2M hydrochloric acid and ethyl
acetate. The aqueous layer was extracted with ethyl acetate and the
combined organic layer was dried and concentrated under reduced
pressure to give the titled compound as a white solid. Yield: 23mg (34%};
MS APCI+ve 565 (M+H).

IH NMR 6 (DMSO dg) 10.08 (1H, s), 7.69 (1H, s), 7.64-7.59 (1H, m), 4.18
(2H, t), 3.69 (2H, s), 3.61-3.53 (2H, m), 3.24-3.16 (2H, m), 3.03 (2H, s),
1.70-1.59 (2H, m), 1.54-1.34 (8H, m), 1.09 (6H, s}, 0.92 (3H, t).
Example 2-24

Methyl [3-({[2-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yl)ethyljamino}sulfonyl)phenyllacetate



(0.090m1) and methyl [3-(chlorosulfonyl)phenyllacetate (150mg) to give
the titled compound as a white solid. Yield: 170mg (27%); MS APCl+ve
581 5 (M+H). 1H NMR 6 (DMSO d6) 9.83 (1H, s), 7.71 (1H, s), 7.66-7.64
(2H, m), 7.54- 7.45 (2H, m), 6.40 (2H, s), 4.75 (1H, d), 4.57 (1H, 1), 4.14
(2H, 1), 3.82 (2H, s), 3.62 (3H, s), 3.3013.85 (6H, m), 2.94-2.86 (1H, m),
1.67-1.32 (6H, m), 0.92 (3H, t). 10 Example 2-26
[3-({[4-(6-Amino-2-butoxy-8-ox0-7, 8-dihydro-9H-purin-9-yl)butyl]
[(2R)-2,3-\flihydroxypropylJamino}sulfonyl)phenyl]acetic acid NH2 H (
N>=0 BuO R N4O S OH N\/HO OH (r) L, O The compound obtained in
Omg) and lithium 15 hydroxide (20mg) were added to
tetrahy {ofuf @nd water (2m.].), and the same manner to

s conducted to give the titted compound as a white
solid. Yield: 58mg (60%); MS APCI +ve 567 (M+H). 1H NMR 6 (DMSO
d(,) 7.66 (1H, sy, 7.56-7.52 (1H, m), 7.50-7.47 (11-1, m), 7.43-7.38 (1H,
m), 6.55 (2H, Sg\l 13 (21-1, t), 3.63 (2H, t), 3.50 (2H, s), 3.39 20 3.02 (8H,
m), 1.67-1244(8H, m), 0.91 (3H, t). Example 2-27 Methy

3-({[4- %=.v nO‘@-butoxy-S-oxo-?,8-dihydro-9H-purin-9-yl)butyl] [3-

(dimed \ino) -2, 2-dimethylpropyl] amino) sulfonyl)benzoate 117 NH 2

The compound obtained in Example 2-1 step (vii) (245mg),
triethylamine (0.13ml) and methyl [3-(chlorosulfonyl)phenyl]acetate
(217mg) were dissolved in acetonitrile (5ml) and the same manner to
Example 2-13 step (iii) was conducted to give the titled compound as a
white solid. Yield: 40mg (9%); MS APCl+ve 479 (M+H).

IH NMR 6 (DMSO de) 7.83 (1H, t), 7.69-7.59 (2H, m), 7.52-7.47 (2H, m),
6.48 (2H, s), 4.15 (2H, t), 3.80 (5H, s}, 3.61 (3H, s}, 3.14-3.03 (2H, m),
1.70-1.57 (2H, m), 1.46-1.31 (2H, m), 0.92 (2H, t).
Example 2-25
Methyl [3-({[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-
yl)butyl][(2R)-2,3-dihydroxypropyllamino}sulfonyl)phenyl]acetate
NH,
H
NZ SN

Jo I )=o0

N

BuO N

The compound obtained in Example 2-13 step (i) (400mg), (2R)-3-
aminopropane-1,2-diol (200mg) were dissolved in acetonitrile (5ml) and the

gummy residue 230 mg was obtained by the same manner to Example 2-
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20

N~1N>--O BUONNN-ONO 1/~ 0O O The compound obtained in
Example 2-13 step (i) (500mg) and
N,N,2,2-tetramethylpropane-1,3-diamine (1_5ml) were dissolved in
acetonitrile (10ml) and the reaction was conducted by the same manner to
5 Example 2-13 step (ii) to give gummyl i€sidue383mg as trifluoroacetate.
The residue was dissolved in acetonitrile (10ml), and triethylamine
(0.3m1) and 3-(chlorosulfonyl)benzoic acid (158mg) were added thereto

andste mjxtumwaéfaﬁ@dﬁﬁafééek%@@Hrﬁcéf%ﬁﬁ@%fégb i Hﬁg{"@x% same
ressurg an uririe
i R e L S e s i iag e

roprlate '[IOﬂS were
9‘%5)@61.a?ésme@yié%@cmﬁémlmwﬁbmmemw rhiBheng) (6 mite the
tinke Adbhystractlatic acithitioxarie (2 b wasasided and, stised Ao 581

rature for 24 hours, and then trimethylsilyl chloride 2 ml) were
ﬁgqg\;/%az o0 and the mixture was stirred at room temé)erature for further

R PedRtior iXttrevas EoréEhtiliet GRdéGRdaERdM), 7.54-
préSs(dl., anjl putifid@By §PHPEG 1 Bpphopriate ftattignswerg2H, t), 3.82 (2H,

spreetraied e r led compeu
f s %t e B B R T s (Pl ™)
ﬁn% 's), 8.21 (111, 1), 8.17-8.13 (1H, m), 8.05- 20 8.01 (1H, m),

Empllﬁ %) P01 (2H, s), 4.11 (2H, 1), 3.90 (3H, s), 3.58 (2H, 1), 3.12-3.06
(RH M) 625kRi(EH 2SR Oy (BHo8)- 1. QYd%h@él(gféHﬂ drﬁ%@lgaﬁo(?éﬁl BR)-2,3-

gi%%é%%}; ﬁogﬁig ir}f%u@ﬁoﬁe’ﬁﬁ &1 grtl(g -Am Ano 2-bu 820X0-7.

H
N/ N
[ =0
Buo)\\N N

The compound obtained in Example 2-25 (100mg) and lithium
hydroxide (20mg) were added to tetrahydrofuran (5ml) and water (2ml), and
the same manner to Example 2-12 was conducted to give the titled
compound as a white solid. Yield: 58mg (60%); MS APCI +ve 567 (M+H).

IH NMR 6 (DMSO de) 7.66 (1H, s), 7.56-7.52 (1H, m), 7.50-7.47 (1H, m),
7.43-7.38 (1H, m), 6.55 (2H, s), 4.13 (2H, t), 3.63 (2H, t), 3.50 (2H, s), 3.39-
3.02 (8H, m), 1.67-1.24 (8H, m), 0.91 (3H, t).

Example 2-27

Methyl 3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropyljamino}sulfonyl)benzoate
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(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)benzoic acid NH2 H
N>=0 BUO NINN-O, ,N S, O HO O The titled compound was obtained
as a white solid by the same manner to Example 2-27. Yield: 38mg
(23%); MS ESl+ve 592 (M+H). 5 1H NMR 6 (DMSO d6) 9.86 (1H, s), 8.83
(1H, s), 7.70-7.60 (2H, m), 7.40- 7.26 (2H7 m), 6.41 (2H, s), 4.14-4.10 (2H,
m), 4.12 (2H, t), 3.55-3.37 (4H, m), 3.05-2.96 (2H, m), 2.88-2.80 (6H, m),
1.68-1.58 (2H, m), 1.44-1.27 (6H, m), 1.10 (6H, s), 0.92 (3H, t). Example
2-29 10 nghyl
(3-{[[4- (6 mlnd=Q-butoxy -8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](3t m
orpho N [) amino] methyl} phenyl) acetate NH2 H ~N N~O
BuO" NN NOQ_N- e compound obtained in Example 2-13 step (i)
B30mg) Arid (3BNmorpholin-4-ylpropyl)amine (3ml) were dissolved in
acetonitrile (10 ml) and 119 stirred at 80C for 3 hours. The reaction
mixture was copled and concentrated. under reduced pressure, and
purified by RPHPLC. Apgroprlate fractions ware concentrated under
reduced presgure ive N—

O, N

s
O

—o 7 ©
The compound obtained in Example 2-13 step (i) (500mg) and

N,N,2,2-tetramethylpropane-1,3-diamine (1.5ml) were dissolved in
acetonitrile (10ml) and the reaction was conducted by the same manner to
Example 2-13 step (ii) to give gummy residue383mg as trifluoroacetate.
The residue was dissolved in acetonitrile (10ml), and triethylamine (0.3ml)
and 3-(chlorosulfonyl)benzoic acid (158mg) were added thereto and the
mixture was stirred at 80°C for 2 hours. The reaction mixture was cooled,
concentrated under reduced pressure and purified by RPHPLC.
Appropriate fractions were concentrated under reduced pressure to give a
solid residue 170mg. The residue was dissolved in methanol (5 ml) and
4M hydrochloric acid-dioxane (2 ml) was added and stirred at room
temperature for 24 hours, and then trimethylsilyl chloride (2 ml) were
added thereto and the mixture was stirred at room temperature for further
72 hours. The reaction mixture was concentrated under reduced pressure
and purified by RPHPLC. Appropriate fractions were concentrated under
reduced pressure to give the titled compound as a white solid. Yield: 8 mg
(5%); MS APCl+ve 606 (M+H).
IH NMR 6 (DMSO dg) 9.85 (1H, s), 8.21 (1H, t), 8.17-8.13 (1H, m), 8.05-
8.01 (1H, m), 7.69 (1H, t), 6.41 (2H, s), 4.11 (2H, t), 3.90 (3H, s), 3.58 (2H,
t), 3.12-3.06 (2H, m), 2.18 (6H, s), 2.04 (2H, s), 1.67-1.55 (2H, m), 1.52-
1.28 (8H, m), 0.91 (3H, t), 0.85 (6H, s).
Example 2-28
3-({[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-yljbutyl]|3-



colorless gummy residue 600mg. The residue was dissolved in acetonitrile
5 (20m1), and potassium carbonate (380mg) and methyl [3-
(bromomethyl)phenyl] acetate (336mg) were added thereto. The mixture
was stirred at room temperature for 16 hours. The reaction mixture was
partitioned between ethyl acetate and wa&r. Further, an aqueous layer
was extracted with ethyl acetate and the combined organic layer was
dried 10 and concentrated under reduced pressure. The resulting gummy
(efideien e mujfiebbyi BRUBLS-DPRLARILEHAIIONTIER ic acid
concentr:ﬁ under reduced pressure, and the obtained gummy residue
issglvéd ipy methanol (5ml) and 4M hydrochloric acid was added

theret Nmixture was stirred. at room temperature for 24 hours.
The repction] 15 I}xtxiqre was concentrated under reduced pressure and
Ry LC. Appropriate fractions were concentrated under

reduced pressurg to give the titled compound as a white solid. Yield:
460mg (57%); KIS APCl+ve 584 (M+H). 1H NMR 6 (CDC13) 7.25-7.1.5
(3H, m), 7.14-7\10 (1H, rr{), 5.67 (2H, s), 4.26 20 (2H, t), 3.83 (2H, t), 3.69
(3H, s), 3.67 H, s), 3.49 (2H, s), 2.46-2.23 (10H, m),

H, ), B.61
1.83-1.39 (12 ,g}é%( H; t). Example 2-30
(3-{[[4-(69\ ihb- “butoxy-8-0xo0-7,8-dihydro-9H-purin-yl)butyl] (3-
morphali }I-]y&?ropyl.)amino]methyl}phenyl)acetic acid NH2 H N~ N>~O
BuQ ICI”N 25 HO The compound obtained in Example 2-29
(20 g)yand lithium 120 hydroxide (1.00mg) were added to
tetrahyd

ofuran (15m.1) and water (5m1)
O

HO

The titled compound was obtained as a white solid by the same
manner to Example 2-27. Yield: 38mg (23%); MS ESI+ve 592 (M+H).
IH NMR & (DMSO d¢) 9.86 (1H, s), 8.83 (1H, s), 7.70-7.60 (2H, m), 7.40-
7.26 (2H, m), 6.41 (2H, s), 4.14-4.10 (2H, m), 4.12 (2H, t), 3.55-3.37 (4H,
m), 3.05-2.96 (2H, m), 2.88-2.80 (6H, m), 1.68-1.58 (2H, m), 1.44-1.27 (6H,
m), 1.10 (6H, s}, 0.92 (3H, t).
Example 2-29
Methyl (3-{[[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-yl)butyl](3-
morpholin-4-ylpropyl)amino]methyliphenyljacetate

NH,

H
N/

O)\\N L=
()

N\/\/

0O
—0

The compound obtained in Example 2-13 step (i) (830mg) and (3-
morpholin-4-ylpropyl)amine (3ml) were dissolved in acetonitrile (10 ml) and
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and the same manner as Example 2-12 was conducted to give the titled
compound as a white solid. Yield: 130mg (66%); MS APCl+ve 570 (M+H).
1H NMR 6 (CDC13) 7.30 (1H, s), 7.15-7.08 (2H, m), 7.03-6.95 (1H, m),
6.10 5 (1H, s), 4.20 (2H, t), 3.74 (2H, s), 3.64 (2H, s), 2.62-2.32 (12H, m),
1.76- 1.58 (8H, m), 1.54-1.37 (6H, m), 1121 (2H, t), 0.94 (3H, t). Example
2-31 Methyl
[3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl][3-

@iim@wﬂa@m@) iy B gms@ylpmexlkamiem%%mw)@&sgﬂhgfe&%gé“H2

(2 10 10 Usin compound obtain

?(%?ﬁep e 2- igBéltlép ) ?%%Bﬁ? pf\‘f?\wrf’té‘f? RSP B E Hamine
ﬁpmfﬁé@é%ﬁwféaﬂﬁowa@ s0@erfratetl under reduced pressure to give
mﬂth‘j{ela[é’s(QtﬁﬁmliﬂQB’SYHQQQSWHﬁ@gta'@‘ﬁgQ@@%%é@@&s@@@ﬁqggcetomtnle

t titted campoyn a 15 white
solld %%1%(%)&% gg}q)uccﬁ?fﬁiﬁ% 3t§§ “%#Wi/fg 6 (CDC13)
fsemorgedl, %eﬁxﬁ&ﬁ@i@‘(q@%m)e\@qwaéﬁ@@@m s), Pheeni2etur
ty23. B8R Ia)t Bcofr(3bg)eb2rR2idrs)63=N2H, TheZ88d2bh tn&@lre was
%h‘u%ﬁ%%@ﬁvéénleﬁ%& 4&:@]{%’ ngQﬁ/’%.QéIS H, I%r 1§<§r (Qﬁ a(%ueous layer

féa%[r%?‘(%%ﬁﬁﬂ PR YL Se5iste sashiafocompinriloygmaigiaser was dried
¢dichethytamnimeje2] adideethythropyiijarinaireethyhehenyllacetigaaani?lesidue
Whi? @m\MPHPLC. Appropriate fractions were concentrated under
reduced pressure, and the obtained gummy residue was dissolved in
methanol (5ml) and 4M hydrochloric acid was added thereto and the
mixture was stirred at room temperature for 24 hours. The reaction
mixture was concentrated under reduced pressure and purified by RPHPLC.
Appropriate fractions were concentrated under reduced pressure to give
the titled compound as a white solid. Yield: 460mg (57%); MS APCl+ve
584 (M+H).

'H NMR & (CDCls) 7.25-7.15 (3H, m), 7.14-7.10 (1H, m), 5.67 (2H, s), 4.26
(2H, t), 3.83 (2H, 1), 3.69 (3H, s), 3.67 (2H, t), 3.61 (2H, s), 3.49 (2H, s),
2.46-2.23 (10H, m), 1.83-1.39 (12H, m), 0.96 (3H, t).

Example 2-30
(3-{[[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-yl)butyl}(3-
morpholin-4-ylpropyl)amino]methyl}phenyl)acetic acid

NH,

H
N/ N

e

HO

The compound obtained in Example 2-29 (200mg) and lithium
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N N HO Using the compound obtained in Example 2-31 (50 mg) and
lithium hydroxide (15 mg), the same manner to Example 2-12 was
conducted to give the titled compound as a white solid. Yield: 10mg
(21%); mp 189 5 190C, MS APCI+ve 556 (M+H). iH NMR 6 (DMSO do)
7.78-7.56 (1H, m), 7.28-7.09 (3H, m), 5.90 (2H, s), 4.26-4.17 (2H, m),
3,77-3.68 (2H, m), 3.58 (2H, s), 3.54 (2H, s), 2.44-2.10 (13H, m),
1.81-1.55 (4H, m), 1.50-1.38 (5H, m), 0.95 (3H, t), 0.90 (6H, s). Example

BRB-aQitethplome) were added to tetrahydrofuran (15ml) d water (5ml)
6 amino-2- butox ]8)(0 -7, ﬁﬁ’d? 0-9H-purin- I)but
%,éqoxopyrro]fnde RS )r/]lfbro VUt é?{ ]%{E‘é}%ﬁ ‘i\IF?ZglV‘?\Fhe titled
ROBECBHG 2K NKIND wl@i (nNBaBing>Pegd ol Botdadda 570 (M+H).
EialiNile 8-X3x0ap) (7) $40Am)sf-A3- wmxso(gpwl}ayrr@lwf?ﬁl (LeMbh), 6.10
ssju r

ébr?m?n?gr@@aégn%@rgtaté %ﬁ,?é%@?% ‘m2e6rr21a%n‘oé2r‘ {4 %Iilarﬁﬁlel 76~
é S Wald BHd gedﬂ %3/35 Vethertich %gr&%ﬂuﬁu 894 (#ie Bolid. 122
Eicddn pBOBYG (48%); mp 115-116C, MS APCl+ve 582 (M+H). '-H NMR 6

ﬁg@gﬂ#@d%ﬁ%@zﬂg %H )EB)-VS 38 52 P 1r§‘%§7 7tyl -
L e sy e
(4H, m), O. 96 (3H N]H Example 2-34

g

BuO N

O
—0

Using the compound obtained in Example 2-13 step (i) (350mg),
N,N,2,2-tetramethylpropane-1,3-diamine (1 ml), potassium carbonate
(500mg) and methyl[3-(bromomethyl)phenyljacetate (200mg), the same
manner to Example 2-29 was conducted to give the titled compound as a
white solid. Yield: 60mg (13%); MS APCl+ve 570 (M+H).

IH NMR &6 (CDClg) 7.25-7.19 (3H, m), 7.13-7.08 (1H, m), 5.63 (2H, s), 5.63
(2H, s), 4.26 (2H, t), 3.78 (2H, t), 3.69 (3H, s), 3.62 (2H, s), 3.59 (2H, s),
2.38 (2H, t), 2.31 (2H, s}, 2.24 (6H, s), 1.79-1.43 (8H, m), 0.96 (3H, t), 0.86
(6H, s).

Example 2-32

[3-({[4-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-yl)butyl}[3-
(dimethylamino)-2,2-dimethylpropyljamino}methyl)phenyl]acetic acid
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[3-({[4-(6-Amino-2-butoxy-8-ox0-7, 8-dihydro-9H-pu rin-9-yl)butyl] [3-(2-
oxopyrrolidin-1-vl)propyllamino}methyl)phenyl]acetic acid NH2 H ~N |
N~O BuO" N N tN--// O HO 10 The compound obtained in Example 2-33
(50mg) and lithium hydroxide (20mg) were added to tetrahydrofuran (5ml)
and water (Iml), and the same manneri®lExample 2-12 was conducted to
give the titted compound as a white solid. Yield: 39mg (80%); MS
APCl+ve 568 (M+H). 11- NMR 6 (CDC13) 7.41-7.36 (1H, m), 7.22-7.06
(3H, m), 5.71 ( }_I_[llﬁ) 4.23 15 (2H, t), 3.79 (2H, t), 3.58 (2H, s), 3.53 (2H,
s), 3.29-3.21 (4Hy Y, 2.60-2.57 (1H, m), 2.49-2.38 (S5H, m), 2.31 (2H, 1),

1.97-1.89 (2Hy ) 1.60 (6H, m), 1.53-1.39 (4H, m), 0.95 (3H, t).
Example 2-35|Methyl /EO
(B-{[[4- (& utoXy-8-0xo0-7,8-dihydro-9H-purin-9-yl)butyl](2- 20

morpholin-4-ylethyl)amijo]methyl}phenyl)acetate 123 NH 2 N N>=0O
BuO~-N N O N/_NO @ Using the compound obtained in Example 2-13
step (i) (500mg), (2-morpholin-4;ylethyl)amine (1 ml), potassium
carbonate (206mg) a ethyl [3:(bromomethyl)phenyllacetate (180mg),
29 was conducted to give the titled

idd. Yield: 100mg (13%); mp 189-190 C, MS

Using the compound obtained in Example 2-31 (50 mg) and lithium
hydroxide (15 mg), the same manner to Example 2-12 was conducted to
give the titled compound as a white solid. Yield: 10mg (21%); mp 189-
190°C, MS APCI+ve 556 (M+H).
1H NMR & (DMSO de¢) 7.78-7.56 (1H, m), 7.28-7.09 (3H, m), 5.90 (2H, s),
4.26-4.17 (2H, m), 3.77-3.68 (2H, m), 3.58 (2H, s), 3.54 (2H, s), 2.44-2.10
(13H, m), 1.81-1.55 (4H, m), 1.50-1.38 (5H, m), 0.95 (3H, t), 0.90 (6H, s).
Example 2-33
Methyl [3-({[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-yl)butyl][3-
(2-oxopyrrolidin-1-yljpropyllaminojmethyljphenyl]acetate

NH,

5 8

Using the compound obtained in Example 2-13 step (i) (400mg), 1-

N/

\

O
0
(3-aminopropyl)pyrrolidin-2-on (1 ml), potassium carbonate (175mg) and

methyl [3-(bromomethyljphenyljacetate (175mg), the same manner to
Example 2-29 was conducted to give the titled compound as a white solid.
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3.61 (6H, m), 3.59 (3H, s), 3.51-3.45 (8H, m), 2.45-2.29 (2H, m), 2.25-2.14
(2H, m), 1.90-1.75 (2H, m), 1.68-1.26 (8H, m), 0.90 (3H, t). 10 Example
2-36 (3-{[ [4- (6-Amino-2 -butoxy-8-ox0-7, 8-dihydro-9H-purin-9-yl)butyl]
(2- morpholin-4-ylethyl)amino]methyl}phenyl)acetic acid NH2 O N N>=
BuO~N N HO The compound obtaine@i22 Example 2-35 (50 mg) lithium
hydroxide 15 (20 mg) were added to tetrahydrofuran (5 ml) and water (1
ml), and the same manner to Example 2-12 was conducted to give the

Viilad coomeagnd 8%4; as white sefid, 101@%?@@@&7@@/9) %PCl+-Ve

%ﬁ%ﬁ @é@ ORIt ngg%%%@ %437 on
8,43 5/32HhH) n. 0845 D, 31 BALH3H. 7D-3.56 (BH.m), 3.84- 1232, (4HB3.22-
M), D(QH(3H),tp. aEmmI@&%Mgwm 1.90 (2H, m), 1.82-1.55 (6H, m),

§3§ﬂ,3r(,_6r1a ﬁ‘%% blﬁ@%{ q;7,8-dihydro-9H-purin-9-
ﬁl)propﬁl](i’f morpholln -4-y prop I Yamino]methyl}phenyl)acetate NHz H ~N
UN -0 ()

B(GHbrsmbpropyd 2 Zototitoxy-B-oxet i Ryel iy dud e Fp-pumiire INHR N1 [3-(2-
&ﬁ@ﬂﬁ)ﬁ‘(ﬁ@f\ Nﬁ) propyllamino}methyl)phenyl]acetic acid

NH

“ H
N

5 0

The compound obtained in Example 2-33 (50mg) and lithium

N/

o]

HO

hydroxide (20mg) were added to tetrahydrofuran (5ml) and water (1ml), and
the same manner to Example 2-12 was conducted to give the titled
compound as a white solid. Yield: 39mg (80%); MS APCl+ve 568 (M+H).
IH NMR & (CDCls) 7.41-7.36 (1H, m), 7.22-7.06 (3H, m), 5.71 (2H, s), 4.23
(2H, t), 3.79 (2H, t), 3.58 (2H, s), 3.53 (2H, s}, 3.29-3.21 (4H, m), 2.60-2.57
(1H, m), 2.49-2.38 (5H, m), 2.31 (2H, t), 1.97-1.89 (2H, m), 1.79-1.60 (6H,
m), 1.53-1.39 (4H, m), 0.95 (3H, t).

Example 2-35

Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-yl)butyl](2-
morpholin-4-ylethyljamino]methyljphenyl)acetate
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10 Br The compound obtained in Example 2-1 step (v) (2g), potassium
carbonate (3.7g) and 1,3-dibromopropane (2.85m1) were added to
d.imethylformamide (5ml), and the same manner to Example 2-13 step (i)
was conducted to give the titled compound as a white solid. Yield: 1.0g
15 (50%). 1H NMR 6 (CDC13) 5.18 (2KH23), 4.28 (2H, 1), 4.12 (3H, s), 4.09
(2H, 1), 3.38 (2H, 1), 2.38-2.31 (2H, m), 1.80-1.73 (2H, m), 1.54-1.45 (2H,
m), 0.96 (3H, t). (ii) Methyl
(3-{[[3-(6-amino-ZmHtoxy-S-oon,8-dihydro-9H-purin-9- 20 yl)propyl]
(3-morpholin-4-ylprogyl)gmino]methyl}phenyl)acetate 125 NH2 H ~NI f
NO BuONN ~ ing the compound obtained in the step (i)
(481mg), (2-m rpholl - 4-}Icetmll)amine (1.5m1), potassium carbonate
(150mg) gpeyme fbromomethyl)phenyl] acetate (125mg), the same
manner to Example 2-29 H was conducted to give the titled compound as
a white solid. Yield: 57mg (7%); mp 200-201C, MS APCl+ve 570 (M+H).
1H NMR 6 (DMSO d6) %.26-7.07 (4H, in), 6.38 (2H, s), 4.12 (2H, 1), 3.72-
3.61 (6H, m), 3.59 (3H,5), 3.51-3.45 (8H, m), 2.45-2.29 (2H, m), 2.25-2.14
(2H, m), 1.90-+:%5 (2H m\),/]c%@(SH, m), 0.90 (3H, t). 10 Example

2-38 Meth \\S\G’O
[3-( -butoxy-8-o0xo-7,8=dihydro-9H-purin-9-yl)butyl][2- (1 H-
te\trg -yl) ethyl] amino}methyl) phenyl] acetate NH2

Using the compound obtained in Example 2-13 step (i) (500mg),
(2-morpholin-4-ylethyl)amine (1 ml), potassium carbonate (206mg) and
methyl [3-(bromomethyl)phenyljacetate (180mg), the same manner to
Example 2-29 was conducted to give the titled compound as a white solid.
Yield: 100mg (13%); mp 189-190 °C, MS APCI+ve 570 (M+H).

IH NMR 6§ (DMSO de) 7.26-7.07 (4H, m), 6.38 (2H, s}, 4.12 (2H, t), 3.72-
3.61 (6H, m), 3.59 (3H, s), 3.51-3.45 (8H, m), 2.45-2.29 (2H, m), 2.25-2.14
(2H, m), 1.90-1.75 (2H, m), 1.68-1.26 (8H, m), 0.90 (3H, t).

Example 2-36

(3-{[[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-yl)butyl}(2-
morpholin-4-ylethyljamino|methyliphenyl)acetic acid

NH,
N
N/
L =0
Buo~ "N~ N
N\/\N/\\
0 _°

HO

The compound obtained in Example 2-35 (50 mg) lithium hydroxide
(20 mg) were added to tetrahydrofuran (5 ml) and water (1 ml), and the

same manner to Example 2-12 was conducted to give the titled compound
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H N>=O NBUuONNNN O NN-N "0 The compound obtained in
Example 2-13 step (i) (500mg) and 3- 15 aminopropane nitrite (471mg)
were dissolved in acetonitrile (10ml) and stirred at 80"C for 2 hours. The
reaction mixture was cooled, concentrated under reduced pressure and
purified by RPHPLC. 126 Appropriate fra¢tions were concentrated under
reduced pressure to give a white solid 220mg. The residue was dissolved
in methanol, (3- formylphenyl) acetate (109mg) was added thereto and the

abdUEHitass Sl ed vklaoeeBRe B avier AtoHrSedimporghydride

4 e t e ir t 1o
tﬁﬁﬁgur or ug}trge h%(%god?s?ﬂro th%n%;?re%a .%fu‘?é? gd@é_& Sleficl4 2
Seidt - @mBRnl 1feSanRitke (REs sdhck Rttt uPd & ﬂ@d@c@’d (HEBsue 2.35-
Qrﬂ]pmflﬂe@hby RPBIRLED (Apprafriate dracionsime e L aneenistedunder
Ppressure to give a solid 170mg. The obtained SO|Id was
dlssEIve in toluene (8 ml), and 10 methylsﬂylamdeéwm and dibu.tyl
Rl ¢7 gl R AR B YHERS - iRVt & pUGe-Br 24

Mb9@pmhaeammmm@wasmmmnmmwmﬁ@bm@%@dwed
pressure and purifie\ﬂ_py RPHPLC. Appropriate fractions were
concentrated under|reduggd pressure to give a gummy substance. The
gummy substan idsolved in methanol 15 (5ml), and 4M
hydrochloric acid diox nebéaﬂrﬂmas added thereto, followed by stirring at
room tempgyiure Mburs. The reaction mixture was concentrated
under reduced pressure and purified PHPLC. Appropriate fractions
were concentrated under/feduced res re to give the titled compound
as a white solid. Yield: 1 (2%) Cl+ve 553

O

—0
(i) 9-(3-bromopropyl)-2-butoxy-8-methoxy-9 H-purine-6-amine

N - N
] \>—OMe
N

Br

The compound obtained in Example 2-1 step (v) (2g), potassium
carbonate (3.7g) and 1,3-dibromopropane (2.85ml) were added to
dimethylformamide (5ml), and the same manner to Example 2-13 step (i)
was conducted to give the titled compound as a white solid. Yield: 1.0g
(50%).
1H NMR 6 (CDCls) 5.18 (2H, s), 4.28 (2H, t), 4.12 (3H, s), 4.09 (2H, t), 3.38
(2H, t), 2.38-2.31 (2H, m), 1.80-1.73 (2H, m), 1.54-1.45 (2H, m), 0.96 (3H,
t).

(ii) Methyl (3-{][3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yl)propyl](3-morpholin-4-ylpropyl)amino]methyl}phenyl)acetate

’
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20 (M+H). H NMR 6 (CDC13) 7.23-6.98 (4H, m), 4.24 (2H, t), 3.97-3.86
(2H, m), 3.67 (3H, s), 3.59 (2H, s), 3.22-3.10 (2H, m), 3.01-2.89 (21-1,
m), 2.77-2.60 (2H, m), 2.29-1.95 (2H, m), 1.86-1.66 (4H, m), 1.62-1.31
(4H, in), 0.94 (3H, t) Example 2-39 25 Methyl
(3-{[2-(6-amino-2-butoxy-8-0x0-7,8-dihy@H-9H-purin-9- yl) ethyl]
thio}phenyl) acetate NH2H N N >~O BuO\WN N MeO S O (i)
9-(2-Bromoethyl)-2-butoxy-8-methoxy-9H-purin-6-amine 127 0 Br NN/
HZN\I\) NV-N O | {jpe compound obtained in Example 2-1. step (v) (29),
potassium carbonate 63. ) and 1,2-dibromoethane (0.6m]) were added
to dimethylformgyat 1), and. the same manner to Example 2-13
step (i) 5 was cohductgd to giv&the titled compound as a cream colored
g (82%). M NMR 6 (CDC13) 5.15 (2H, s), 4.30 (4H, m),
4.13 (3H, s), 3.65 (2H, 1), .82-1.7?@-6 m), 1.56-1.43 (2H, m), 0.97 (3H,

£).
N

N\/\/

O
)

Using the compound obtained in the step (i) (481myg), (2-morpholin-
4-ylethyl)amine (1.5ml), potassium carbonate (150mg) and methyl [3-
(bromomethyl)phenyl]acetate (125mg), the same manner to Example 2-29
was conducted to give the titled compound as a white solid. Yield: 57mg
(7%); mp 200-201°C, MS APCI+ve 570 (M+H).

'H NMR 6 (DMSO de) 7.26-7.07 (4H, m), 6.38 (2H, s), 4.12 (2H, t), 3.72-
3.61 (6H, m), 3.59 (3H, s), 3.51-3.45 (8H, m), 2.45-2.29 (2H, m), 2.25-2.14
(2H, m), 1.90-1.75 (2H, m), 1.68-1.26 (8H, m), 0.90 (3H, t).

Example 2-38

Methyl [3-({[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-yl)butyl][2-
(1H-tetrazol-5-yl)ethyl]laminojmethyl)phenyljacetate

NH,

H
N e N

| )=o
Buo)\\N N

N\
(O
O ~N
—0

The compound obtained in Example 2-13 step (i) (500mg) and 3-

TZ7 N\

aminopropane nitrile (47 1mg) were dissolved in acetonitrile (10ml) and
stirred at 80°C for 2 hours. The reaction mixture was cooled,

concentrated under reduced pressure and purified by RPHPLC.
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25

(if) Methyl (3-{[2-(6-amino- 2-butoxy-8-meth oxy-9H-purin-9-yl)ethyl] thio}-
10 phenyl)acetate -0 \O O N=~/~S H2N, ,N NVN O The compound
obtained in the step (i) (200mg), methyl (3 mercaptophenyl)acetate
(110mg) and potassium carbonate (100mg) were stirred in
dimethylformamide (2 ml) at room tempé&@ture. After 1 hour, 15 the
reaction was completed and purification by RPHPLC was conducted to
give the titled compound as a colorless solid. Yield: 150mg (58%). IH

NW@M%&@%%%@W&FJﬁé& gr%ﬁe%d:{féeg%%ég: i ’t)o give a

m

128%32.433815%.2 % %‘LP guinte f‘%éf?ﬁ%%‘@?ﬁit?ré’bl (33H, 1).

R AR el [ ?éaéﬁ*u ﬁ&%&&bm@@ed ghing/dr -0 therimbepiethys

sthicggrenydpacetatepbitdZu NIBON1 QoldiN >S§211M§po§r9h pdhge (28 mg) was

ﬁ@ﬂ@@"ﬂﬂgrgp(gaé@ﬁg ANG QQVQ%S 6N rrp{d% Chlonc acid or further
om RGO 3 7

lut 2 acetonitrile 1) were s?lrr
Ié?rrj?él Uﬁéa%fbﬁ%ﬁ&ﬁf‘é R eencentatdrd @I@?ﬁ’@sémdr{a mdtvarblthe

(ngr)mwasmolwnmwm addedioxdneadesecadiad meaefmrm@ by RPHPLC.
RpgHspMae heated oAl e flux far L heu aoddhendhe s9 5‘?@%&’1"’}@ to give a
solid 170mg. The obtained solid was dissolved in toluene (8 ml), and
methylsilylazide (0.06ml) and dibutyl tin oxide (7 2mg) were added thereto,
followed by stirring at 110°C for 24 hours. The reaction mixture was
cooled, concentrated under reduced pressure and purified by RPHPLC.
Appropriate fractions were concentrated under reduced pressure to give a
gummy substance. The gummy substance was dissolved in methanol
(5ml), and 4M hydrochloric acid-dioxane (2ml) was added thereto, followed
by stirring at room temperature for 24 hours. The reaction mixture was
concentrated under reduced pressure and purified by RPHPLC.
Appropriate fractions were concentrated under reduced pressure to give
the titled compound as a white solid. Yield: 10mg (2%); MS APCl+ve 553
(M+H).

'H NMR & (CDCls) 7.23-6.98 (4H, m), 4.24 (2H, t), 3.97-3.86 (2H, m), 3.67
(3H, s), 3.59 (2H, s), 3.22-3.10 (2H, m), 3.01-2.89 (2H, m), 2.77-2.60 (2H,
m), 2.29-1.95 (2H, m), 1.86-1.66 (4H, m), 1.62-1.31 (4H, m), 0.94 (3H, t)
Example 2-39

Methyl (3-{[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyl|thio}phenyl)acetate

NH

2
H
NZ | N
uo/k\N HN
MeO S
Ty

(i) 9-(2-Bromoethyl)-2-butoxy-8-methoxy-9 H-purin-6-amine
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10 removed by distillation under reduced pressure. The residue was
partitioned between an aqueous saturated sodium hydrogen carbonate
solution and ethyl acetate. The organic layer was dried and concentrated
under reduced pressure and purified by RPHPLC to give the titled
compound, as a colorless solid. Yield: 13t7g (10%); mp 232-233C, MS 15
APCl+ve 432 (M+H). 1H NMR 6 (DMSO d5+ CD30D) 7.24 (2H, m), 7.17
(2H, 1), 7.04 (1H, d), 4.22 (2H, 1), 4.06 (2H, t), 3.67 (3H, s), 3.58 (2H, ),
3.37 (2H, t), 1.23 (2H, quintet), 1.48 (2H, sextet), 0.98 (3H, t). Example

2-40 20 (3-{[Z-(6-Amings2-butoxy-8-oxo-7,8-dihydro-9H-purin-9- yl)ethyl]
thio}phenyl)dsetieacid 129 NH2 N>=O BuO N N OH / O (i)

(3-{12-(6- -2-butoxy-8-methoxy-9H-purin-9- yl) ethyl]thio}phenyl)
atebis N=~ HZN N~\S Ny HO O O 5 The same manner to

Example 2-39 step (i) using (3- mercaptophenyl) acetic acid (100 mg)
Pd to give the titled compound. Yield: 70mg (28%); MS

The compound obtained in Example 2-1 step (v) (2g), potassium
carbonate (3.7g) and 1,2-dibromoethane (0.6ml) were added to
dimethylformamide (20ml), and the same manner to Example 2-13 step (i)
was conducted to give the titled compound as a cream colored solid.
Yield: 1.2g (62%).

'H NMR 6 (CDClg) 5.15 (2H, s), 4.30 (4H, m), 4.13 (3H, s), 3.65 (2H, t),
1.82-1.72 (2H, m), 1.56-1.43 (2H, m), 0.97 (3H, t).

(ii) Methyl (3-{[2-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-yljethyl]thio}-
phenyljacetate

—0

\ Qfo
N=

N._ =N
\(
O

The compound obtained in the step (i) (200mg), methyl (3-
mercaptophenyljacetate (110mg) and potassium carbonate (100mg) were
stirred in dimethylformamide (2 ml) at room temperature. After 1 hour,
the reaction was completed and purification by RPHPLC was conducted to
give the titled compound as a colorless solid. Yield: 150mg (58%).

'H NMR 6 (DMSO dg) 7.28-7.21 (3H, m), 7.11-7.06 (1H, m), 6.74 (2H, s),
4.13 (2H, t), 4.07-4.00 (2H, m), 4.00 (3H, s), 3.66 (2H, s), 3.61 (3H, s),
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(i) (3-{[2-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9- yl)ethyl]
thio}phenyl)acetic acid NH 2 N~O N\ ):N ~O/\N S OH 00 130 The
compound obtained in the step (i) (70mg) was added to tetrahydrofuran
(20ml) and 6N hydrochloric acid (2ml). and the mixture was heated under
reflux for 3 hours. The solvent was rem®2&d by distillation under reduced
pressure and purified by RPHPLC to give the 5 titled compound as a solid.
Yield: 40mg (59%); m.p 205-207C, MS APCI- ve 416 (M-H). iIH NMR 6

QA0 D i Cht o3 o et oA i, OO, B 3

S y . y o y ] ) 1 . 4 1 "N

%ﬁi S A S ety A A g iin: Oy ethy)-
(SpRBeanilireotatRoxy-8-oxo-7,8-dihydro-9H-purin-9- yl)ethyl] amino
}phenyl)acetate N N N>=0O BuON N NH O (i) Methyl
{3-[(2-bromoethyl)ami o]ﬁhenyl}acetate BNH 1500

N7 N
. =0
/\/\O/kN HN
MeO S
Ty

The compound obtained in the step (ii) (135mg) and 6N
hydrochloric acid solution (2ml) in acetonitrile (10ml) were stirred under
heating for 17 hours. The reaction mixture was concentrated to dryness,
and methanol (20ml) and 4N hydrochloric acid-dioxane were added thereto.
The mixture was heated under reflux for 1 hour, and then the solvent was
removed by distillation under reduced pressure. The residue was
partitioned between an aqueous saturated sodium hydrogen carbonate
solution and ethyl acetate. The organic layer was dried and concentrated
under reduced pressure and purified by RPHPLC to give the titled
compound, as a colorless solid. Yield: 13mg (10%); mp 232-233°C, MS
APCI+ve 432 (M+H).

'H NMR 6 (DMSO ds + CD30D) 7.24 (2H, m), 7.17 (2H, t), 7.04 (1H, d), 4.22
(2H, t), 4.06 (2H, t), 3.67 (38H, s), 3.58 (2H, s), 3.37 (2H, t), 1.73 (2H,
quintet), 1.48 (2H, sextet), 0.98 (3H, t).

Example 2-40

(3-{[2-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yljethyl]thio}phenyl)acetic acid



Methyl (3 -aminophenyl) acetate (1 g) and 1,2-dibromoethane (5 ml) were
heated at 100C for 5 hours. After cooling, the resultant was purified by
column chromatography (ethyl acetate: isohexane 7:3) to give the titled
compound as an oil. Yield: 280mg (17%). 20 1H NMR 6 (CDC13) 7.14
(1H, t), 6.66 (1H, d), 6.59-6.52 (2H, m),1289 (3H, s), 3.58-3.53 (6H, m).
(if) Methyl (3-{[2-(6-amino-2-butoxy-8-methoxy-9H-purin-9- yl) ethyl]
amino}phenyl) acetate 131 NH2 NiN '~-~ON N NH O To a solution of
the comp%qd obtained in Example 2-1 step (v) (0.2g) in
dimethylformamigle (2m1) was added potassium carbonate (236 mg) and

then thg d obtained in the step (i) (160mg) was further 5 added
thereto] The nixt s stirred at room temperature overnight. To the
reRRY h¥pixtureNvas added water and extracted with ethyl acetate. The

organic layer was\dried, concentrated and purified by RPHPLC to give
the titled compound as a colorless solid ~Yjeld: 200mg (82%); mp 119-

. .l H R 6 (DMSO do) 7.01 (1H, 1),
6.77 (2H, s), 6.52 (1H, d)|!6.481H, ¢}, 6.43 (1H, d), 5.82 (1H, 1), 4.15
(2H, t), 4.05-3.93 (5H, m), 3360 (3H, s), 3.50 (2H, s), 3.39-3.33 (2H, M),

R A
atishinglphesalassiiz A | N~O N N

O_
N=(
H.N N
2 ﬁ \/\S/©l
~
?f HO™ ~O

The same manner to Example 2-39 step (ii) using (3-

mercaptophenyljacetic acid (100 mg) was conducted to give the titled
compound. Yield: 70mg (28%); MS APCIl+ve 432 (M+H).

IH NMR 6 (DMSO de) 7.28-7.22 (3H, m), 7.11-7.07 (1H, m), 6.77 (2H, s),
4.14 (2H, t), 4.04 (2H, t), 3.99 (3H, s), 3.55 (2H, s), 3.35 (2H, t), 1.64 (2H,
quintet), 1.4 (2H, sextet), 0.92 (3H, t).

(i1) (3-{[2-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyl|thio}phenyl)acetic acid

NH,

Ry
O

5 OH
O
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H NH 15 O To the solution of the compound obtained in the step (ii)
(200mg) in methanol (15ml) was added 4N dioxane (5m1) under stirring,
and stirred at room temperature for 24 hours, concentrated under
reduced pressure and purified by RPHPLC to give the titled compound as
a colorless solid. Yield: 132 13mg (6.74%30mp 222-223C, MS APCl+ve
415 (M+H). 111 NMR 6 (DMSO d6+ CD30D) 7.01. (1H, t), 6.59-6.43 (3H,
m), 4.20 (2H, t), 4.01-3.91 (2H, m), 3.64 (3H, s), 3.49 (2H, s), 3.46-3.38

(2H, m), T d@ip Stiedh faftRe(Rh ﬁ@é‘@@g%ﬁﬁééﬁxé}gvf&%%@ to

- -{[3-(6ramino-2- Xy-8-0%Q--7/,8-dihydro-91-1-purin-9-
ﬁ‘;ﬁgﬁﬂgﬁ%ﬁégp@n g(?e%%a%y Mﬁ%ﬁﬂ%lgiaﬂgga@@NaN%WEWtwe
(W%ﬁeﬁ?ﬂtféi[@! BrepitopiPaminelpenylize swlieccBr Y@s T@nbiNd 1P
ldismglariﬁediMQdmpfedamede?H%ha?QﬂtﬂMHﬁe@;rBWPﬂM)c%& % the
( e manneat o - p,() wa n ed to
G SISO AR LR B v
'H NMR 6 (DMSO de) 12.33 (1H, s), 9.85 (1H, s), 7.31-7.20 (3H, m), 7.08
(1H, d), 6.40 (2H, s), 4.12 (2H, t), 3.89 (2H, t), 3.55 (2H, s), 3.30 (2H, t),
1.64 (2H, quintet), 1.38 (2H, sextet), 0.92 (3H, t).

Example 2-41

Methy! (3-{[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yljethyllamino}phenyl)acetate

NH,

0
Buo)\\N N

-

NH

o ()

O
(i) Methyl {3-[(2-bromoethyl)amino}phenyljacetate

Br\/\N
H

~o Yo

Methyl (3-aminophenyl)acetate (1 g) and 1,2-dibromoethane (5 ml)
were heated at 100°C for 5 hours. After cooling, the resultant was purified
by column chromatography (ethyl acetate: isohexane 7:3) to give the titled
compound as an oil. Yield: 280mg (17%).

'H NMR 6 (CDCl3) 7.14 (1H, t), 6.66 (1H, d), 6.59-6.52 (2H, m), 3.69 (3H, s),
3.58-3.53 (6H, m).

(ii) Methyl (3-{[2-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-
yl)ethyllamino}phenyl)jacetate



1H NMR 6 (CDC13) 7.15-7.11 (1H, m), 6.62 (1H, d), 6.56-6.5 (2H, m),
3.69 15 (3H, s), 3.56-3.48 (4H, m), 3.33 (2H, t), 2.15 (2H, quintet). (ii)
Methyl (3-{[3-(6-amino-2-butoxy-8-methox-9H-purin-9-
yl)propyllamino}phenyl)acetate 133 NH2 XflOMe N HN O O Using the
compound obtained in the step (i) (1708®)), the same manner to Example
2-41 step (ii) was conducted to give the titted compound as a solid. Yield:
220mg (87%); mp 129-130C, MS APCI+ve 5 443 (M+H). 1H NMR 6
(DMSO d) 6.99 (1H, t), 6.44-6.38 (3H, m), 4.15 (2H, t), 4.02 (3H, s), 3.94
(2H, 1), 3.59 (3H, sf\Bl48 (2H, s), 2.96 (2H, 1), 1.94 (2H, quintet), 1.64
(2H, quintet), 1.39£21-1, gextet), 0.91 (3H, t). (iii) Methyl

(3-{[3-(6-amino- -buto‘ y-8N ,\ﬁ/pe-dihydro-gH-punn-Q- 10 _
yl)pmpwm& ate NH2 IN N>=O HN O O Using the
compound obtainedin the step (ii), the same manner to 134 Example
2-41 step (iii) was conducted to give the titled compound as a solid. Yield:
63mg (31%); mp 208-209C, MS APCl+ve 429 (M+H). iH NMR 6 (DMSO

de) 9.86 (1H, s), 698 0IH, t.), 6.46-6.35 (511 m), 5.61 (1H, 1), 4.13 (2H,
), 3.65H, s), 3.47 (2H, s), 3.00 (2H, q), 1.90 (2H,
e

O

To a solution of the compound obtained in Example 2-1 step (v)
(0.2g) in dimethylformamide (2ml) was added potassium carbonate (236
mg) and then the compound obtained in the step (i) (160mg) was further
added thereto. The mixture was stirred at room temperature overnight.
To the reaction mixture was added water and extracted with ethyl acetate.
The organic layer was dried, concentrated and purified by RPHPLC to give
the titled compound as a colorless solid. Yield: 200mg (82%); mp 119-
120 °C, MS APCI+ve 429 (M+H).
'H NMR 6 (DMSO de) 7.01 (1H, t), 6.77 (2H, s), 6.52 (1H, d), 6.48 (1H, s),
6.43 (1H, d), 5.82 (1H, t), 4.15 (2H, t), 4.05-3.93 (5H, m), 3.60 (3H, s), 3.50
(2H, s), 3.39-3.33 (2H, m), 1.65 (2H, quintet), 1.40 (2H, sextet), 0.92 (3H, t).
(iii) Methyl (3-{[2-(6-amino-2-butoxy-8-0x0-7 ,8-dihydro-9 H-purin-9-yl)-
ethyllamino}phenyl)acetate

NH,

H
N

=0
N

H

NH

oy (D

o)
To the solution of the compound obtained in the step (i) (200mg) in

N !
/\/\O)\\N

methanol (15ml) was added 4N dioxane (5ml) under stirring, and stirred at
room temperature for 24 hours, concentrated under reduced pressure and
purified by RPHPLC to give the titled compound as a colorless solid. Yield:
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5 quintet), 1.63 (2H, quintet), 1.38 (2H, sextet), 0.91 (311, t). Example
2-43 (3-{[3-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-pu.rin-9-
yl)propyllamino}phenyl)acetic acid NH2 N N BuO"'N N HN OH 10 The
compound obtained in Example 2-42 (70mg) was dissolved in methanol
(5ml) and a lithium hydroxide solution (48mg) in water (5m1) was added
thereto. The same manner to Example 2-12 was conducted to give the
titted compound as a colorless solid. Yield: 14mg (21%); mp 247C, MS

ARG o/ es42% (M) 0P b BRGSDIME R 03], P81 1), 6.73-6.45

(2H,.lrs), 6. ), 6. ),.5.42 (1H, 1), 4.1 z’Ht 3.71 (2H, 1),
3‘%353\% g)%é%%b@%%’l%?ﬁ@(%,%n%gié%%ztﬁ%mreﬁ;% (2H, 1),
14012 5dRdt) 10,92 (BH(3H, Bkabrpie 2H4Methyb-3.38 (2H, m), 1.70 (2H,
[Ge({i3<6; amim (2 Uty 308096, 33dihyglro-9H-purin-9- 20 yl)propyl ]
%le}léngtﬁlngghenyl] acetate 135 NH2 N>--O BUOWN N O O N Using

the compound obtained in Example 2-7 step (i) (180mg), the same

1
AGtRe! (G ehatRpRrping- byt wlscesnduwdtdip iR tetien-9-
compopyndeasia sigliderysdlde&aneg (32%); MS APCl+ve 443 (M+H). S iH
NMR 6 (DMSO d6) 7.29 (4H, m), 7.19 (1H, d), 6.58 (2H, s), 6.53 (3H, s),
4.13 (2H,
0,

@)

(i) Methyl {3-[(3-bromopropyljamino]phenyliacetate

Br

Using 1,3-dibromopropane (1.7ml) and methyl (3-
aminophenyljacetate (280mg), the same manner to Example 2-41 step (i)
was conducted to give the titled compound as a solid. Yield: 200mg (70%).
IH NMR 6 (CDCls) 7.15-7.11 (1H, m), 6.62 (1H, d), 6.56-6.5 (2H, m), 3.69
(3H, s), 3.56-3.48 (4H, m), 3.33 (2H, t}, 2.15 (2H, quintet).

(ii) Methyl (3-{[3-(6-amino-2-butoxy-8-methox-9H-purin-9-
vl)propyllamino}phenyljacetate



1.90 (21-I, quintet), 1.63 (2H, quintet), 1.38 (21-1, sextet), 0.91 (314, t).
Example 2-45 ((3- ({[3- (6-Amino-2-butoxy-8-methoxy-9H-puri n-9- 10
yl)propyllamino}methyl)phenyl]acetic acid NHZH N BUONNOHO HN
Using the compound obtained in Example 2-44 (30mg), the same manner
as Example 2-12 was conducted to givé &3 titled compound. Yield: 26mg
(89%); MS APCl+ve 429(M+H). 15 H NMR b (DMSO d6) 7.45 (1H, d),
7.40 (11-1, s), 7.36 (1H, t), 7.30 (1H, d), 4.42 (2H, t), 4.08 (2H, s), 3.83
(21-1, 1), 3.58 (2H, s), 2.95 (2H, t), 2.16-2.05 (2H, m), 1.73 (2H, quintet),
1.42 (2H, sextet), 0.942(31-1, t). Example 2-46 Methyl

(3-{[[2-(6-amino0-2- Xy1§-0x0-7,8-dihydro-9H-purin-9-yl)ethyl](2- 20
methoxyethyl)a |no]n1 th enyhacetate 136 NHZ H IN)=O Bua NN
N /IO\Q/]:O\(@) 2-methoxyethyl)amino] methyl) phenyl) acetate
oxalate O

0

Using the compound obtained in the step (i) (170mg), the same
manner to Example 2-41 step (ii) was conducted to give the titled
compound as a solid. Yield: 220mg (87%); mp 129-130°C, MS APCl+ve
443 (M+H).

'H NMR 6 (DMSO de) 6.99 (1H, t), 6.44-6.38 (3H, m), 4.15 (2H, t), 4.02 (3H,
s}, 3.94 (2H, t), 3.59 (3H, s), 3.48 (2H, s), 2.96 (2H, t), 1.94 (2H, quintet),
1.64 (2H, quintet), 1.39 (2H, sextet), 0.91 (3H, t).

(iii) Methyl (3-{[3-(6-amino-2-butoxy-8-0xo-7 ,8-dihydro-9 H-purin-9-
yl)propyl]lamino}phenyljacetate

NH,

H
N

=0
N

i

N7 {
/\/\0)\\'\]

H

O

Using the compound obtained in the step (ii), the same manner to
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N O a,, Under stirring at 0C, to (2-methoxyethyl)amine (2.5m1) was added

5 methyl [3-(bromomethyl)phenyl] acetate (0.5g) and the mixture was

stirred for 5 minutes. The resultant was purified by column

chromatography (dichloromethane: 7N-ammonia-methanol, 9:1), and IN

oxalic acid in ethanol was added therei®t give the titled compound as a

monooxalate. Yield: 630mg (93%). 10 1H NMR 6 (DMSO de) 7.42-7.27

(4H, m), 4.11. (2H, s), 3.70 (2H, s), 3.62 (3H, s), 3.58 (2H, t), 3.28 (3H, s),

aﬁ?gg@?-légﬁfi) %ﬁ%ﬁl){lﬁ) was cohnducgted to give tlhet ﬁitllc(aéi corxtﬁ)oun%has a
stE2- NQ; 2 RNEXYsBrmet -9H-pUIiN-9- - methoxyethy

min%eth liphen )Eé(ceé\’terri‘ﬁ) I—% %855 N“i?y g‘%gﬂlgﬁfb%%ﬁ%}'

tHe & éum%%iﬁ@dqr?ﬁﬁé%ﬁ)@ﬁ@ﬁl(ﬁﬂ),tﬂh@m-ﬁzémmﬁﬁadn), 5.61 (1H,

gtéi-ri@ (_WEMIT&%HSt%m?%&@ﬁmgs)),&_ﬂmgm@ﬂ%igw RGOS, 1.90 21,
30 in dim farmarpide(: as stirr t ﬁ r4 days. The

st 9 él{g a]&bd)%hé%flttr@a%é 6 uriiﬁ’etcl

was " by

sultant was, cooled and filtrate
ﬁﬁ%&%é@e the titled compound as a colorless solid. Yield: 140mg 5
(3206, (NS MPOHH B O0Ix(VE-LRo1H NMIRE (G DELBNFHI.06 (2H, m),
§198- 6 e bddpliRbh ) arek R (3Hgs), 4-19 (2H, 1), 4.01-3.96 (5H, m),
3.68 (3H, s), 3.63 (2H, s), 3.55 (2H, s), 3.38 (2H, t), 3.26 (3H, s), 2.86
(2H, t), 2.]B1g2H, 1), 1.72 (2H, quintet), 1.48 (2H, sextet), 0.95 (3H, t). 10
(i) Meth 3-{[[43](6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9- yl)

OH
@)

The compound obtained in Example 2-42 (70mg) was dissolved in
methanol (5ml) and a lithium hydroxide solution (45mg) in water (5ml) was
added thereto. The same manner to Example 2-12 was conducted to give
the titled compound as a colorless solid. Yield: 14mg (21%); mp 247°C,
MS APCI-ve 413 (M-H).

'H NMR 6 (DMSO de) 6.85 (1H, t), 6.73-6.45 (2H, brs), 6.35 (2H, d), 6.28
(1H, d), 5.42 (1H, t), 4.11 (2H, t), 3.71 (2H, t), 3.08 (2H, s), 2.99-2.88 (2H,
m), 1.92-1.80 (2H, m), 1.63 (2H, quintet), 1.39 (2H, sextet), 0.92 (3H, t).
Example 2-44

Methyl [3-({[3-(6-amino-2-butoxy-8-0xo0-7,8-dihydro-9 H-purin-9-
yl)propyllaminojmethyl)phenyl]acetate
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N _. OO 10 Using the compound obtained in the step (ii) (130mg), the
same manner to Example 2-41 step (iii) was conducted to give the titled
15 compound as a solid. Yield: 120mg (95%); MS APCl+ve 487 (M+H). 'H
NMR 6 (DMSO d6) 9.80 (llI-1, s), 7.15-7.10 (2H, m), 7.07-7.00 (2H, m),
6.36 (2H, s), 4.05 (2H, t), 3.76 (2H, t), 3.83 (2H, s), 3.58 (3H, s), 3.56 (2H,
s), 3.30 (2H, s), 3.14 (3H, s), 2.76 (2H, t), 2.60 (2H, t), 1.59 (2H, quintet),
1.35 (2H, sextet), 0.89 (3H, t). 20 Example 2-47 (3-{[ [2-
(6-AminohHhutoxy-8-methoxy-9H-purin-9-yl)ethyl] (2- methoxyethyl)
aminojm hyl}phenyl)aceti.c acid 1.38 NH2 H N~ N>---O BuON N N 10
O HONJSingrthe compound obtained in Example 2-46 (40mg), the same
manneg{o gﬂ% =12 was conducted to give the titled compound.
Yiefd: 35Mg (90%); MS APCl+ve 473 OM+H). 5'H NMR 6 (DMSO d6) 7.08
(1H, d), 7.02 (1H, .89-6.81 (2MF), 6.64 (2H, s), 4.10 (2H, 1), 3.72
(2H, 1), 3.50 (2H, s), ]',:FZH, t), 3.23 (2H, s), 3.15 (3H, s), 2.74 (2H, 1),
2.61 (2H, 1), 1.62 (2H, qui tet)gI (2H, sextet), 0.91 (3H, t). Example

2-48 10 Methyl (3-{[2-(6-aming 0Xxy-8-0x0-7,8-dihydro-9H-purin-9-

Using the compound obtained in Example 2-7 step (i) (180mg), the
same manner to Example 2-41 step (iii) was conducted to give the titled
compound as a solid. Yield: 55mg (32%); MS APCl+ve 443 (M+H).

'H NMR & (DMSO de) 7.29 (4H, m), 7.19 (1H, d), 6.58 (2H, s), 6.53 (3H, s),
4.13 (2H, t), 3.85 (2H, s), 3.73 (2H, t), 3.66 (2H, s), 3.60 (8H, s), 2.69 (2H, t),
1.90 (2H, quintet), 1.63 (2H, quintet), 1.38 (2H, sextet), 0.91 (3H, t).
Example 2-45
([3-({[3-(6-Amino-2-butoxy-8-methoxy-9 H-purin-9-
yljpropyllamino}methyl)phenyljacetic acid
NH,
H
N

LI

BuQO N OH
\\\\ L&
H
N

Using the compound obtained in Example 2-44 (30mg), the same
manner as Example 2-12 was conducted to give the titled compound.
Yield: 26mg (89%); MS APClI+ve 429(M+H).

'H NMR 6 (DMSO de) 7.45 (1H, d), 7.40 (1H, s), 7.36 (1H, t), 7.30 (1H, d),
4.42 (2H, t), 4.08 (2H, s), 3.83 (2H, t), 3.58 (2H, s), 2.95 (2H, t), 2.16-2.05
(2H, m), 1.73 (2H, quintet), 1.42 (2H, sextet), 0.94 (3H, t).

Example 2-46

Methyl (3-{[[2-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9 H-purin-9-yl)ethyl](2-
methoxyethyljamino]methyliphenyl)acetate
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yl) ethyl] sulfonyl}phenyl) acetate NHZ H\O N~OO BuON N O'S Nr 0 (i)
Methyl (3-{[2-(6-amino-2-butoxy-8-methoxy-9H-purin-9- yl)ethyl]
sulfonyl}phenyl) acetate NHZ 1IN\ (N~-O O '~/ O/\N N O~-S 150139
The compound obtained in Example 2-39 step (ii) (200mg) was dissolved
in water (15 ml) and acetone (20 ml), ar@bOxone' (610 mg) was added
together with sufficient sodium carbonate to maintain basic condition and
stirred at room temperature for 0.5 hour. To the reaction 5 solution was

added watet,and the mixture was extracted with ethyl acetate. The

organic layer was concentrated and the residue was purified by RPHPLC
to giveNhe fi ompound as a colorless solid. Yield: 90mg (42%); MS
APCI;{@47 M .1H NMR 8 (CD30D) 7.64-7.61 (1H, m), 7.60-7.58
B¥Om), N50-7:47 (1H, m), 10 7.40 (1H, t), 4.32 (2H, t), 4.26 (2H, t), 4.09
(3H, s), 3.91. (2H;9,3.69 (3H, s), 3.67 (2H, a), 1.76 (2H, quintet), 1.51
(2H, sextet), 1.00 (3K, t). (i) Methyl
(3-{[2-(6-aming,2<hutoxy-~8-o0x0-7,8-dihydro-9H-purin-9- yl)ethyl]
sulfonyl}pheryl) acetate N N >~00 0- S,

)
(i) Methyl (3-{[(2-methoxyethyl)amino]methyliphenyl)acetate oxalate

Under stirring at 0°C, to (2-methoxyethyl)amine (2.5ml) was added
methyl [3-(bromomethyl)phenyl]acetate (0.5g) and the mixture was stirred
for 5 minutes. The resultant was purified by column chromatography
(dichloromethane: 7N-ammonia-methanol, 9:1), and 1N oxalic acid in
ethanol was added thereto to give the titled compound as a monooxalate.
Yield: 630mg (93%).

'H NMR 6 (DMSO de) 7.42-7.27 (4H, m), 4.11 (2H, s), 3.70 (2H, s), 3.62 (3H
s), 3.58 (2H, t), 3.28 (3H, s), 3.05 (2H, t).

(i) Methyl (3-{[[2-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-yl)ethyl](2-
methoxyethyljamino]methyljphenyl)jacetate

i

NH,
NT SN/
0
N
N—/
0
Ny

A suspension of the compound obtained in the step (i) (571 mg), the
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15 O Using the compound obtained in the step (i) (80mg), the same
manner to Example 241 step (iii) was conducted to give the titled
compound as a colorless solid. Yield: 30mg (38%); mp 246-247C, MS
APCl+ve 464 (M+H). 20 'H NMR 6 (DMSO de) 9.78 (1H, s), 7.77-7.73
(2H, m), 7.60-7.58 (1H, m), 7.53 (1H, 136.38 (2H, s), 4.12 (2H, t), 3.98
(2H, t), 3.82 (2H, 1), 3.78 (2H, s), 3.63 (3H, s), 1.65 (2H, quintet), 1.40
(2H, sextet), 0.93 (3H, t). Example 2-49 Methyl

Gl @16@@%&;?&%%&&9}& 3148 @byﬂ_féb q 2{%‘6 NH%)BUO Kt')\lotassmm
5% L AR e A TRy ACAEHE SO IRt 05 7 4
@2 a Eb%requétﬁ;stm’étwlmq?eesmhﬁhm@@imma@addemmm purified

[y @mm%@péawlkﬁm%@&%uﬂaﬁe{@Iét@Eﬁd&fﬁ:%@%ﬁGlfOV\Qéd 140mg
hgﬁlg/ exM ith e e, and concentrated under reduced

ress e resmfue Wa |s olved in ethanol (100ml) and acetic acid

C%MMR%(@&G thd-ddiufidtPvidE stitde ® £ daH tehmfeRtu@Hos) Kolid (2H, s),

i, mmaseneemfagmmajlmyumaer(mu cafalysBURdEr )ydrGEERH, s), 3.38

?ﬁ'ﬂo%Ph?r% ](glqng thf Elat lyst %"Ej BMgvad-Ly (}%ﬁa“‘%? 10 148 (2H,
ltrate’ Wwas concent ate er réduced dsure and

5O &l OBetdlded) 2N hydrochlorlc acid and ethyl acetate. After

@i}d\ﬂtmbyhé g6 usntayier 2t wete xyadeoalialise dij patassibpu rin-9-
e %%%sgeaqymmt@p{h@mfgh&m@e&was dried and

concentrated to givé an and

Using the compound obtained in the step (ii) (130mg), the same
manner to Example 2-41 step (iii) was conducted to give the titled
compound as a solid. Yield: 120mg (95%); MS APCIl+ve 487 (M+H).

IH NMR 6 (DMSO ds) 9.80 (1H, s), 7.15-7.10 (2H, m), 7.07-7.00 (2H, m),
6.36 (2H, s), 4.05 (2H, t), 3.76 (2H, t), 3.61 (2H, s), 3.58 (3H, s), 3.56 (2H,
s), 3.30 (2H, s), 3.14 (3H, s), 2.76 (2H, t), 2.60 (2H, t), 1.59 (2H, quintet),
1.35 (2H, sextet), 0.89 (3H, t).

Example 2-47
(3-{][2-(6-Amino-2-butoxy-8-methoxy-9H-purin-9-yljethyl](2-
methoxyethyl)aminojmethyliphenyl)acetic acid
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15 oil (I g). To the obtained oil in ethanol (5ml) was added oxalic acid
(467mg) to give the titled compound as a colorless solid. Yield: 1.3g
(37%). IH NMR 6 (DMSO d6) 7.41-7.28 (4H, m), 4.09 (2H, s), 3.71 (2H, s),
3.62 (3H, s), 2.54 (314, s). (ii) Methy!l
(3-{[[2-(6-amino-2-butoxy-8-methoxy-9Hgaurin-9- 20
yhethyl](methyl)amino]methyl}phenyl)acetate 1.41 NHZ NiN O N N N--
-0 O Using the compound obtained in the step (i) (500mg) and the
compoungypptained in Example 2-39 step (i) (300mg), the same manner
as Example 2-46 step (ii) was conducted to give the titled compound as a
dNYield: 130mg (33%); MS APCl+ve 457 (M+H). 1H NMR
6 (CD30D) 7111-76T@H, m), 6.89-6.84 (2H, m), 4.16 (2H, t), 4.06- 3.99
(B8HIOM), W64 (AN, s), 3.51 (2H, s), 3.46 (2H, s), 2.68 (2H, 1), 2.33 (3H, s),
1.68 (21-1, quint 44 (2H, sextet), 0.95 (3H, t). (iii) Methyl
(3-{[[2-(6-amino-2-butgxy-8-0x0-7,8-dihydro-911-purin-9- 10
yhethyl)(methyl)amipo)methyl}phenyl)acetate NH 2 H N>==O O N N N-
-O O Using-the compoun “ htained in the step (ii) (125mg), the same

manner to Examploe 2-4 iii) was conducted to give the titled

HO
Using the compound obtained in Example 2-46 (40mg), the same

manner to Example 2-12 was conducted to give the titled compound.

Yield: 35mg (90%); MS APCl+ve 473 (M+H).

IH NMR 6 (DMSO dg) 7.08 (1H, d), 7.02 (1H, t), 6.89-6.81 (2H, m), 6.64 (2H,
s), 4.10 (2H, t), 3.72 (2H, t), 3.50 (2H, s), 3.31 (2H, t), 3.23 (2H, s), 3.15 (3H,
s), 2.74 (2H, t), 2.61 (2H, t), 1.62 (2H, quintet), 1.38 (2H, sextet), 0.91 (3H,
t).

Example 2-48

Methyl (3-{[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
vljethyl]sulfonyliphenyl)acetate

NH
2}:} \O
N/
SN i
BuO~ "N N\\\
O;S\;\

(i) Methyl (3-{[2-(6-amino-2-butoxy-8-methoxy-9H-purin-9-
yljethyl] sulfonyl}phenyl )Jacetate

fi \*OO

O;S
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compound as a cream colored solid. Yield: 85mg (97%); MS APCl+ve 443
15 (M+H). 1H NMR C) (DMSO d6) 9.84 (1Ff, s), 7.14 (1H, t), 7.06 (1H, d),
7.03-6.96 (2H, 142 m), 6.39 (21-1, s), 4.06 (2H, t), 3.80 (2H, t), 3.59 (3H,
s), 3.56 (2H, s), 3.47 (2H, s), 2.63 (2H, t), 2.18 (3H, s), 1.59 (2H, quintet),
1.34 (2H, sextet), 0.89 (3H, t). Example3®50 5
(3-{[[2-(6-Amino-2-butoxy-8-o0xo-7,8-dihydro-9I-I-purin-9-
yl)ethyl](methyl)aminolmethyl)phenyl)acetic acid NH2H N (>=0 OH

BuON M@@@Jﬂﬁﬁbﬁﬁ@@%@éﬂﬁﬁ@QWiﬁﬁgrlﬁb@(@%es%éég(ﬁ?g%&%ﬁg? was
S@me, manner gquxglggrl@_Z-l%lwas cond&cted to give the titl was
Compound as & 10 Sond ™ VidH AREP RSS! Ab-183% sBEHIE aRTR
agreigctaNMRtE EIiSGal Fo0 il Bad)oRAR (tHythi 186 b sid),
¢id69n (@ )8 3At2don), 1886 é2htilde IE0I Hn HuB 4516 ehYeaction
tzoqé )‘(&a%rﬁr’)@ag- é% %%%wsa)c'e% ' g%cﬁzﬁl’equﬂ&gﬁz‘elv&égs(%gfr%ec)ge%) W%gge(t%gl acetate.
THNE4 B LAY 2SHREEFBLEXST BodiHgrssifperivsyypified by
RRHEyPrapgiid itz daled\td2np ot iNE=Oc BuQBEN 3HAO @i6td: 90mg
(42%); MS APCl+ve 478 (M+H).
'H NMR 6 (CD3OD) 7.64-7.61 (1H, m), 7.60-7.58 (1H, m), 7.50-7.47 (1H, m),
7.40 (1H, t), 4.32 (2H, t), 4.26 (2H, t), 4.09 (3H, s), 3.91 (2H, t), 3.69 (3H, s),
3.67 (2H, s), 1.76 (2H, quintet), 1.51 (2H, sextet), 1.00 (3H, t).
(ii) Methyl (3-{[2-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-
yl)ethyl]sulfonyllphenyl)acetate

NH, N

N/ H
| >=o00
N

~
/\/\O)\N \\\
O§§\
O

Using the compound obtained in the step (i) (80mg), the same
manner to Example 2-41 step (iii) was conducted to give the titled
compound as a colorless solid. Yield: 30mg (38%); mp 246-247°C, MS
APCl+ve 464 (M+H).

I'H NMR 6 (DMSO de) 9.78 (1H, s), 7.77-7.73 (2H, m), 7.60-7.58 (1H, m),
7.53 (1H, t), 6.38 (2H, s), 4.12 (2H, t), 3.98 (2H, t), 3.82 (2H, t}, 3.78 (2H, s),
3.63 (3H, s), 1.65 (2H, quintet), 1.40 (2H, sextet), 0.93 (3H, t).

Example 2-49

Methyl (3-{[[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)ethyl](methyljamino]methyl}phenyl)acetate

0
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(i) tert-Butyl 4-[3-(6-amino-2-butoxy-8-met:hoxy-9H-purin-9-yl)-2-
hydroxypropoxylbenzoate 143 NHZN N>0O/ NN OH O OA
suspension of the compound obtained in Example 2-1 step (v) (330mg),
tert-butyl 4-(oxilan-2-ylmethoxy)benzoate (256mg) and potassium
carbonate (365mg) in 2-methylpropaneg-26aol (2.5m1) was heated at SO'C
for 5 24 hours. The mixture was cooled and partitioned between water and
ethyl acetate. The organic layer was dried, concentrated under reduced
pressure,\ﬁqd purified by flash column chromatography (ethyl acetate:
isohexang, 8: 3)to give the titled compound as a colorless oil. Yield:
260mg = Rurity about 80%, MS APCl+ve 488 (M+H). 10 (ii) Methyl

4-[3-(6-amino-2- y-8-0x0-7,8-dihydro-9H-purin-yl)-2-

i poxibenzoate NH2 H 1IN N~O '-/~OAN N OH O O Using
the compound @btained in the step (i) (260mg), the same 144 manner to
Example 2-41 step (iii) was conducted to give the titled compound, as a
solid. Yield: 35mgn15%); MS APCl+ve 432 (M+H). iH NMR 6 (DMSO de)
9.88 (1H, s), 7.88 (2H, d), 6.96 (2H, d), 6.40 (2H, s),

To a 40% aqueous methylamine solution (10 ml) was added methyl
[3-(bromomethyl)phenyljacetate (3g). The mixture was stirred for 0.5 hour,
extracted with ethyl acetate, and concentrated under reduced pressure.

The residue was dissolved in ethanol (100ml) and acetic acid (10ml). The
resulting solution was stirred at room temperature for 1 hour in the
presence of a 10% palladium-carbon catalyst under hydrogen atmosphere,
and then the catalyst was removed by filtration. The filtrate was
concentrated under reduced pressure and the residue was partitioned
between 2N hydrochloric acid and ethyl acetate. After collecting the
aqueous layer, it was made alkaline by potassium carbonate and extracted
with ethyl acetate. The extract was dried and concentrated to give an and
oil (1g). To the obtained oil in ethanol (5ml) was added oxalic acid (467mg)
to give the titled compound as a colorless solid. Yield: 1.3g (37%).

IH NMR &6 (DMSO ds) 7.41-7.28 (4H, m), 4.09 (2H, s), 3.71 (2H, s), 3.62 (3H,
s), 2.54 (3H, s).

(ii) Methyl (3-{[[2-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-
yljethyl}(methyl)amino]methyljphenyl)acetate
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5.39 (1H, d), 4.36-4.21 (1H, m), 4.10-3.95 (4H, m), 3.82 (1H, s), 3.81 (3H,
5s), 1.57 (2H, quintet), 1.34 (2H, sextet), 0.89 (3H, t). Example 2-52
Methyl (3-{[[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)ethyl](2-
hydroxyethyl) amino] m ethyl}phenyl) acetate NH2ZH N BUON NN OH
O~, 010 (i) 141
2-{[2-(6-Amino-2-butoxy-8-methoxy-9H-purin-yl)ethyllamino}ethanol NHZ
N I~ /~/~ONN-ONH OH To the compound obtained by Example 2-39
step (i) (300mg) i etonitrile (5ml) was added 2-aminoethanol (265mg)
and heated at 70G  fér 24 hours. The reaction mixture was purified by
column 15 chr phy (ethyl acetate: 7N ammonia-methanol 95: 5)
to give the ftitled corflpoude-ield: 295mg (100%). iH NMR 6 (CDC13)
5.20 (2H 2¥N2H N 4.11 (3H, s), 4.05 (2H, 1), 3.60 (2H, 1), 3.03 (2H,
t), 2. Zl-Pt), 1.81-1.69 (2H, m), 1.49 (2H, sextet), 0.96 145 (3H, t). (ii)
Methyl (3-{[[2-(6-amino-2-butoxy-8-methoxy-9H-purin-9-yl)ethyl](2-
hydroxyethyl) amino] methy] }phenyl) acetate NHZ

—0
O

Using the compound obtained in the step (i) (500mg) and the
compound obtained in Example 2-39 step (i) (300mg), the same manner as
Example 2-46 step (ii) was conducted to give the titled compound as a
colorless solid. Yield: 130mg (33%); MS APCl+ve 457 (M+H).

'H NMR & (CD3OD) 7.11-7.01 (2H, m), 6.89-6.84 (2H, m), 4.16 (2H, t), 4.06-
3.99 (SH, m), 3.64 (3H, s), 3.51 (2H, s), 3.46 (2H, s), 2.68 (2H, t), 2.33 (3H,
s), 1.68 (2H, quintet), 1.44 (2H, sextet), 0.95 (3H, t).

(iif) Methyl (3-{[[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yllethyl](methyljamino]methyl}phenyl)acetate

—0
O

Using the compound obtained in the step (ii) (125mg), the same
manner to Example 2-41 step (iii) was conducted to give the titled
compound as a cream colored solid. Yield: 85mg (97%); MS APCl+ve 443
(M+H).

IH NMR 6 (DMSO ds) 9.84 (1H, s), 7.14 (1H, t), 7.06 (1H, d), 7.03-6.96 (2H,
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N NNNN OHO~1 O5 A suspension of the compound obtained in the
step (i) (270mg), methyl [3- (bromomethyl)phenyl] acetate (245mg) and
potassium carbonate (140mg) in acetonitrile (3ml) was stirred at room
temperature for 24 hours. To the resultant was added water and the
mixture was extracted with ethyl acetatet2I'he organic layer was dried and
concentrated under reduced 10 pressure and purified by column
chromatography (dichloromethane: 7N ammonia-methanol, 95:5) to give

i ng loslegsegplish; Yield: (42%);
i’f’ v s %.@@l MR 6 %%%g#ﬁé%%%}ﬁn bR, 347
DI, Sy o0\, ) s 8 (0 3, 358 (B, ayvinieh) ot (37 seriet), 0.89
$$18.82-3.56 (2H, m), 3.52 (2H, 15s), 3.51 (2H, s), 3.33-3.27 (1H, m),
Z84134e -804 (2H, 1), 1.75 (2H, quintet), 1.48 (2H, sextet), 0.96 (3H, 1),

i) Methyl (3-{[12-(6;amino-2;-butoxy-8-qx0-7,8-dihydro-9H-purin-9-
%ﬁﬁ% 24%} rgiééﬁﬁ%%—i%é?}ﬁ?ﬁig}gﬁ@ﬁ?ﬁf%ﬁﬁ?@Tﬂé NHZ H N N
vy Nimgthdlaminognesdingrhervhassticdesidained in the step (i)

(170mg), Mtdsame manner to Example 2-41 step (iii) was conducted to
give the tifled cgnpound as a colorless solid. Yield: 150mg (91%); MS

APCI+N73 +,§_2_ 'H NMR §(DMSO d6) 9.81 (1H, s), 7.09 (1H, 1),
7.03-6,98 (3 [6.36 (2H,
BuO~ N O

_N

Using the compound obtained in Example 2-49 (60mg), the same
manner to Example 2-12 was conducted to give the titled compound as a
solid. Yield: 35mg (60%); mp 164-166°C, MS APCI-ve 427 (M-H).

'H NMR 6 (DMSO de) 9.90 (1H, s), 7.12 (1H, t), 7.06 (1H, d), 7.01-6.95 (2H,
m)j, 6.39 (2H, s), 4.06 (2H, t), 3.80 (2H, t), 3.45 (4H, d), 2.64 (2H, t), 2.17
(3H, s), 1.59 (2H, quintet), 1.34 (2H, sextet), 0.89 (3H, t).
Example 2-51
Methyl 4-[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-yl)-2-
hydroxypropoxy|benzoate

NH,

H
N 7 N
| >=o0
Buo/k\N N

OH

O

O—

(i) tert-Butyl 4-[3-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-yl)-2-
hydroxypropoxy}benzoate
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S), 4.34 (1H, t), 4.05 (2H, t), 3.73 (2H, t), 3.59 (3H, s), 3.57 (2H, s), 3.54
(2H, s), 3.39(2H, q), 2.73, (2H, 1), 2.54 (2H, t), 1.58 (2H, quintet), 1.35
(2H, sextet), 0.89 (3H, t). 10 Example 2-53 Methyl
(3-([[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](2-
hydroxyethyl) aminojmethyl}phenyl)acetate NH2 H N >=0 BuO N N O- 0
Ni-,,OH (i) Methyl (3-{[ (2-hydroxyethyl)amino] methyl}phenyl)acetate
oxalate 147 0 HO Using 2-aminoethanol (2.5m1), the same manner to
Example 2-46 step (i) was conducted to give the titled compound as a
colorless solid. Yiefd:250mg (39%). 5 1H NMR 6 (DMSO de) 7.43-7.27
(4H, m), 4.13 (2 3.78(2H, s), 3.65 (2H, t), 3.62 (3H, s), 2.94 (2H, t).
(i) Methyl (3-{[[4r(6-amino>2-butaxy-8-oxo-7,8-dihydro-9H-purin-9-
yI),bu‘tyll(Zéhygr ino]'methyl}phenyl) acetate fumarate NH2 H N
N ON"-N>=0 O N,~,QH 10 A suspension of the compound obtained in
Example 2-13 step (i)

A suspension of the compound obtained in Example 2-1 step (v)
(330mg), tert-butyl 4-(oxilan-2-ylmethoxy)benzoate (256mg) and potassium
carbonate (365mg) in 2-methylpropane-2-ol (2.5ml) was heated at 50°C for
24 hours. The mixture was cooled and partitioned between water and
ethyl acetate. The organic layer was dried, concentrated under reduced
pressure and purified by flash column chromatography (ethyl acetate:
isohexane, 8: 2) to give the titled compound as a colorless oil. Yield:
260mg (62%); Purity about 80%, MS APCI+ve 488 (M+H).

(ii) Methyl 4-[3-{6-amino-2-butoxy-8-oxo0-7,8-dihydro-9 H-purin-yl)-2-
hydroxypropoxy|benzoate

NH,

N

N '
Y e
/\/\O N N
OH
O

O

O—

Using the compound obtained in the step (i) (260mg), the same
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(200mg), the compound obtained in the step (i) (170mg) and potassium
carbonate (300mg) in dimethyl.formamide (5ml) was stirred at 70"C
overnight, and to the resultant was added water. The mixture was
extracted with ethyl acetate and the organic layer was dried and 15
concentrated under reduced pressure. 4w residue was dissolved in
methanol (10ml) and 4N hydrochloric acid-dioxane (5m1) was added
thereto and the mixture was stirred at room temperature for 20 hours and

%Qﬁ@wa@@ngg@L@@%@ﬁ%ﬁ%&@%@ﬂ&{a@e@{a’Fg%i%k%em%@dthe

I IN d hanol to 20
SR G oA, VIE. S oo M SIRPAS SV AN
wwmwa@ de® (881 (BJ1752677500 (4K, ) (6B (22H, &), 6.0 (2H, s),

@Ko $)HL. 13, (@134 3265¢ BB 1t He M)-3.68 (@, Sh)3- §63Q2£11H )43481 (3H,
m

§: B GRS e 5 L 650

ylphenoxy)ethyl] adenine NH2 HO NN>=N N 0~0 5 The
ﬂiﬂedqgommqmwammwmwxﬁammmaym(Emph@nh & Kll)ethyl](2-
Hdd, J=17,7.6 Hz), 7.48 (1
E{%@Mﬁ% %6@7@ i?@ﬁzfjgce 2 Hz) 7.00 (1 H,t J=7.6Hz),
10 6.41 (P ors), 4.35 (2H, t, J = 5.7 Hz), 4.09 (2H, t, J = 6.6 Hz), 4.05
. H%iel (3H, s), 1.64-1.58 (2H, m), 1.42-1.37 (2H, m), 0.89

. Example 4
0)

(i) 2-{{2-(6-Amino-2- butoxy 8-methoxy-9 H-purin-yl)ethyl]lamino}ethanol

)\

OH

To the compound obtained by Example 2-39 step (i) (300mg) in
acetonitrile (5ml) was added 2-aminoethanol (265mg) and heated at 70°C
for 24 hours. The reaction mixture was purified by column
chromatography (ethyl acetate: 7N ammonia-methanol 95: 5) to give the
titled compound. Yield: 295mg (100%).
IH NMR 8 (CDClg) 5.20 (2H, s), 4.27 (2H, t), 4.11 (3H, s}, 4.05 (2H, t), 3.60
(2H, t), 3.03 (2H, t), 2.82 (2H, t), 1.81-1.69 (2H, m), 1.49 (2H, sextet), 0.96



Synthesis of 2-butoxy-8-ox0-9-[2-(2 15
methoxycarbonylmeth),lphenoxy)ethylJadenine NH2 H N>==00 ON ~
The titled compound was obtained by the same method as Example 1.1
H NMR (DMSO-de) 6 9.89 (1H, brs), 7.19 (1H, dt, J = 1.7, 8.1 Hz), 7.11
20 (1H,dd, J=1.5,7.4 Hz), 6.98 (1H, d43= 7.6 Hz), 6.86 (1H,t,J=7.6
Hz), 6.41 (2H, brs), 4.23 (2H, t, J = 5.7 Hz), 4.12 (2H, t, J = 6.6 Hz), 4.03
(2H t, J=5.7 Hz), 3.47 (2H, s), 3.46 (3H, s), 1.65-1.61 (2H, m), 1.41-1.36
), 0.90 (3H, t, J = 7.4 Hz). Example 5 25 Synthesis of

-9-[2-(4- methgxycarbonylphenoxy)ethyl] adenine 149
ﬁ@%m@ TP & G Lo e R eer by s Sy
ethodyesmstianple o methiirR ¢DRISCeUB)6 9.78 (1H, brs), 7.87 (2H, d,
J =8.9 Hz), 6.97 (%\1 d, 5J=8.9Hz), 6.43 (2H, brs), 4.37 (2H, t, ,J=5.0

Hz), 4.08-4.02 (4H, H; 3.80 (2H s), 1.63-1.58 (2H, m), 1.35-1.30 (211
m), 0.89 (3H, t Example 6 Synthesis of
2- butoxy -8- oxo- -(2- ( ®<carbonylmethylphenoxy)ethyl] adenine

O
O

A suspension of the compound obtained in the step (i) (270mg),
methyl [3-(bromomethyl)phenyl]jacetate (245mg) and potassium carbonate
(140mg) in acetonitrile (3ml) was stirred at room temperature for 24 hours.
To the resultant was added water and the mixture was extracted with ethyl
acetate. The organic layer was dried and concentrated under reduced
pressure and purified by column chromatography (dichloromethane: 7N
ammonia-methanol, 95:5) to give the titled compound as a colorless solid.
Yield: 170mg (42%y); MS APCl+ve 487(M+H).

IH NMR 6 (CDCl3) 7.11-7.04 (2H, m), 6.88-6.82 (2H, m), 5.16 (2H, s), 4.24
(2H, t), 3.98 (3H, s), 3.95 (2H, t), 3.67 (3H, s), 3.62-3.56 (2H, m), 3.52 (2H,
s), 3.51 (2H, s), 3.33-3.27 (1H, m), 2.84 (2H, t), 2.74 (2H, t), 1.75 (2H,
quintet), 1.48 (2H, sextet), 0.96 (3H, t).

(iii) Methyl (3-{[[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yllethyl](2-hydroxyethyljamino]methyl}phenyl)acetate



N N Ol O 10 0 The titled compound was obtained by the same method as
Example 1.iH NMR (DMSO-d6) 6 9.90 (1H, s), 7.14 (2H, d, J = 8.7 Hz),
6.84 (2H, d, J =8.7 Hz), 6.42 (2H, brs), 4.24 (2H, t, J = 5.8 Hz), 4.12 (2H,
t,J=6.6 Hz), 154.03 (2H, t, J = 5.8 Hz), 3.58 (3H, s), 3.57 (2H, s),
1.65-1.61 (2H, m), 1.39- 1.34 (2H, m), @49 (3H, t, J = 7.4 Hz). Example 7
Synthesis of 2-butoxy-8-ox0-9-{2-[4-(2-
m.ethoxycarbonylethyl.)phenoxy]ethyl}adenine 150 NH2 H:N N"N N O\
/0 0 To 2-butoxy-8-bromo-9-{2-[4-(2-cyanoethyl)phenoxy]ethyl}adenine
(948mg, 2.Immol) opt inei_c{i in Reference Example 16 were added water
(20m1) and 5N iury hydroxide (20m1) and the mixture was stirred
at 595C for 6 he ant was adjusted to pH 5 with

cont igyacid, and then the precipitated solid was
collected by filtration. M?anol (25ml) and sulfuric acid (400pl) were

added thereto, followed by’ stirring at 90C for 4 hours. The reaction
solution was neutralized with-satu !i d sodium hydrogencarbonate, and

the precipitated solid was. 10 collqacte by filtration to give 750mg (1.7

mmol) of the titled compoupd as awhite solid. Yield: 85%.

OH

Using the compound obtained in the step (i) (170mg), the same
manner to Example 2-41 step (iii) was conducted to give the titled
compound as a colorless solid. Yield: 150mg (91%); MS APCI+ 473 ve
(M+H).

'H NMR 6 (DMSO de) 9.81 (1H, s), 7.09 (1H, t), 7.03-6.98 (3H, m), 6.36 (2H,
s), 4.34 (1H, t), 4.05 (2H, t), 3.73 (2H, t), 3.59 (3H, s), 3.57 (2H, s), 3.54 (2H,
s), 3.39(2H, q), 2.73, (2H, t), 2.54 (2H, t), 1.58 (2H, quintet), 1.35 (2H,
sextet), 0.89 (3H, t).

Example 2-53

Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7 ,8-dihydro-9 H-purin-9-yl)butyl](2-
hydroxyethyl)amino]methyliphenyl)acetate

NH,
§
N~ ™~
=0
Bu0” N~ N
0 §
N/\/OH

(i) Methyl (3-{[(2-hydroxyethyl)amino]methyl}phenyl)jacetate oxalate
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1 H NMR (DMSO-dc,) 5 9.90 (1H, brs), 7.08 (2H, d, J = 8.6 Hz), 6.80 (2H,

d, J=8.6 Hz), 6.41 (2H, brs), 4.24 (2H, t, J = 5.8 Hz), 4.11 (2H,t, J = 6.6

Hz), 4.01 (2H, t, J =5.8 Hz), 3.67 (3H, s), 2.76 (2H, t, J = 7.6 Hz), 2.55
(2H,t,J 15 =7.6 Hz), 1.64-1.59 (2H, m), 1.41-1.36 (2H, m), 0.90 (3H, t, J

= 7.4 Hz). Example 8 Synthesis of 2-bytpxy-8-0x0-9-[4-(3-
methoxycarbonylbenzenesulfonamide)butyl] adenine NH2 HN N O

~~ONN NO HN_S O oil 20 To 2-butoxy-8-methoxy--9-[4-(3-
methoxycarbonylbenzenegylfonamide)butylladenine (64mg, 0.13mmol..)
obtained in Referefice Fixkample 22 were added methanol (I0ml) and 151
sulfuric acid ] the mixture was stirred at 85C for 3 hours. The
mixtur S ne ed with saturated sodium hydrogencarbonate,

diluteq with wa r apd the precipitated solid was collected by filtration to
giyg-34mg (0.11mmol) of the titled compound as a white solid. Yield: 87

%. 51 HNMR (DMSO-d6) 8 9.82 (1H, s), 8.30 (1H, dd, J = 1.4, 1.7 Hz),

8.17 (1HV %@ J-amziopthanglH2) Semih (hi sddde JrahiSed 16, E:@mbl82-46
(Stdpt(iy) was.8dhahuétéd (bHbitedthe’ (Hda) c6:AD EAH dPAS) adediolZbdstsdiTd.
E—%ﬁ;)gfbﬁi%(w#&% (2H,t,J=6.7 Hz), 2.77 (2H, dt, J =5.8, 6.6

HZz), 1.64- 1.59°(4H, m), 1.41-1.36 (2H, m), 1.33-1.28 (2H, m), 0.89 (3H, t,
JFENMRL9) (DM EQabie 43syrifektElonlbiitd Ry (8Ebxeko3 4 (B42H, s), 3.65 (2H,
methad/ ¢arhoslyImerhyibenzenesulfonamide)butyl] adenine

(ii) Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yl)butyl](2-hydroxyethyl)amino]methyljphenyljacetate fumarate

A suspension of the compound obtained in Example 2-13 step (i)
(200mg), the compound obtained in the step (i) (170mg) and potassium
carbonate (300mg) in dimethylformamide (Sml) was stirred at 70°C
overnight, and to the resultant was added water. The mixture was
extracted with ethyl acetate and the organic layer was dried and
concentrated under reduced pressure. The residue was dissolved in
methanol (10ml) and 4N hydrochloric acid-dioxane (5ml) was added thereto
and the mixture was stirred at room temperature for 20 hours and
concentrated under reduced pressure and purified by RPHPLC. Then the
resultant was made into fumarate by using 1N fumaric acid in ethanol to
give the titled compound. Yield: 19mg (6%); MS APCI+ 501ve (M+H).

'H NMR 6 (DMSO d¢) 9.86 (1H, s), 7.25-7.09 (4H, m), 6.61 (2H, s), 6.39 (2H,
s), 4.13 (2H, t), 3.65-3.61 (4H, m), 3.59 (3H, s), 3.56 (2H, s), 3.44 (2H, t),



NH2 HN N>=0 NN O HNS 0 0 To 2-butoxy-8-0x0-9-[4-(3 15
hydroxycarbonylmethylbenzenesulfonamide)butyl]adenine (100mg,
0.2mmol) obtained in Comparison Example 9 were added methanol
(15ml) and sulfuric acid (2001.1) and the mixture was stirred at 80C for 3
hours. The mixture was and neutralizet{ith an agueous ammonium
solution, and water was added thereto. Precipitated solid was collected
by filtration 20 to give 89 mg (0.2 mmol) of the titled compound, as a white
Softd-¥idRl(201 wm)i 4 AR D ISOtAY) 6 9.321(86, (S} 7163, (QI0s)3H, 1).
EL&ed 4 gL1H, m), 7.59 (1H,t,J= 58Hz) 7.52-7.50 (1H, m), 6.40 (2H,

(2Ht, ;1,s),3.59 (2H,t, J = 6.6 Hz), 2.75
%ﬁ% ’tgt&;s?s %5l;|§ Eqét???? %&%‘L 5 (4H, m), 1.40-1.34 (2H, m),
in§ fé@&fﬁoﬁbﬂ@@mmeﬁhyﬁavlwmg Example 10 Synthesis of
2-butoxy-8-oxo49;[4-(3 152
methoxycarbo Iphgnylaminocarbonylamino)butyl] adenine NH2HN N

NOO HNT;LXO/| HIENG~ The titted compound was obtained by the same

=i

The titled compound was obtained by the same manner to Example
1.
'H NMR (DMSO-ds) 6 9.91 (1H, brs), 7.55 (1H, dd, J = 1.7, 7.6 Hz), 7.48
(1H, dt,J = 1.7, 8.2 Hz), 7.17 (1H, d, J = 8.2 Hz), 7.00 (1H, t, J = 7.6 Hz),
6.41 (2H, brs), 4.35 (2H, t, J = 5.7 Hz), 4.09 (2H, t, J = 6.6 Hz), 4.05 (2H, t,
J =15.7 Hz), 3.61 (3H, s), 1.64-1.58 (2H, m), 1.42-1.37 (2H, m), 0.89 (3H, t,
J =7.4 Hz).
Example 4
Synthesis of 2-butoxy-8-0x0-9-[2-(2-
methoxycarbonylmethylphenoxy)ethyl]adenine

NH,

ﬁﬁo .

o)

The titled compound was obtained by the same method as Example
L.
I'H NMR (DMSO-ds) 6 9.89 (1H, brs), 7.19 (1H, dt, J = 1.7, 8.1 Hz), 7.11
(1H, dd, J = 1.5, 7.4 Hz), 6.98 (1H, d, J = 7.6 Hz), 6.86 (1H, t, J = 7.6 Hz),
6.41 (2H, brs), 4.23 (2H, t, J = 5.7 Hz), 4.12 (2H, t, J = 6.6 Hz), 4.03 (2H, t,
J =15.7 Hz), 3.47 (2H, s}, 3.46 (3H, s), 1.65-1.61 (2H, m), 1.41-1.36 (2H, m),
0.90 (3H, t, J = 7.4 Hz).
Example 5
Synthesis of 2-butoxy-8-0x0-9-[2-(4-
methoxycarbonylphenoxy)ethylladenine
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8.51 HNMR (DMSO-dc) 5 9.85 (1H, brs), 8.67 (1H, s), 8.10 (1H, dd, J =
1,5, 2.2 Hz), 7.56 (1H, ddd, J = 1,0, 2.2, 8.2 Hz), 7.47 (1H, ddd, J = 1.0,
1,5,7.6 Hz), 7.34 (1H, dd, J = 7.6, 8.2 Hz), 6.40 (2H, brs), 6.17 (1H,t,J =
5.7Hz), 4.13 (2H,t,J =6.6 Hz), 3.83 (3H, s), 3.67 (2H, t, J = 6.8 Hz),
3.10 (2H, dt, J =5.7, 6.6 Hz), 1.69-1.65'2H, m), 1.64-1.59 (2H, m),
1.44-1.37 (2H, m), 10 1.40-1.35 (2H, m), 0.88 (3H, t, J = 7.4 Hz).
Example 11 S nthe5|s of 2-butoxy-8-ox0-9-[4-(3-
methoxycarbo y?methylphenylammocarbonylammo)butyl) adenine NH2 H
N NO NN <I/H"N O 15 To a solution of
%b\lﬂw-@i&et \oI-(3-

ydroxyn?ethy'ibhen laminocarbonylamino)butyl] adenine (300mg,
0.66mmol) obtained in Refeyence Example 27 in chloroform (7m].) were
added under ice- coohn& i jrie
chloride (143111, 3. 94mm the mixture was stirred for 5 minutes.
20 Saturated sodjum hydrogencarbonate was added thereto, and the
mixture "WESHRACPRIPARER M %&?@d%t@éﬂ@ﬁé‘f@ﬁ?ﬁ%@%aﬁcﬁmmpb

b%). The organic layer was washed with water and saturated brine, dried

opMex MR (Bdivm.gLifate. @E% H”‘Eﬁ% frafeghupger redyced Qr%ﬁa%%m% q,

i i s O ol s St e

1iek%pe?a@u 1‘0?1(9/5396L &?‘s(fﬁnﬁnét 3.80

(rféﬁms) 1.63-1.58 (2H, m), 1.35-1.30 (2H, m), 0.89 (3H, t, J = 7.4 Hz).
Example 6
Synthesis of 2-butoxy-8-0x0-9-[2-(4-
methoxycarbonylmethylphenoxy)ethylladenine

NH,

xt >=O
OQ)O

o\

The titled compound was obtained by the same method as Example
L.
'H NMR (DMSO-de) 6 9.90 (1H, s), 7.14 (2H, d, J = 8.7 Hz), 6.84 (2H, d, J
= 8.7 Hz), 6.42 (2H, brs), 4.24 (2H, t, J = 5.8 Hz), 4.12 (2H, t, J = 6.6 Hz),
4.03 (2H, t, J = 5.8 Hz), 3.58 (3H, s), 3.57 (2H, s), 1.65-1.61 (2H, m), 1.39-
1.34 (2H, m), 0.90 (3H, t, J = 7.4 Hz).
Example 7
Synthesis of 2-butoxy-8-o0x0-9-{2-[4-(2-
methoxycarbonylethyl)phenoxy|ethylladenine
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temperature for 22 hours. To the reaction mixture was added saturated 5
ammonium chloride, and the mixture was concentrated under reduced
pressure. To the residue was added water and the mixture was extracted
with chloroform (methanol 5%). The organic layer was washed with

saturated brine, dried over sodium sulfat€, and concentrated under

reduced pressure. To the residue were added methanol (5ml) and SN 1.0
potassium hydroxide (5m1), followed by stirring at 90'C for 6.5 hours. The
resultant was Neutrglized with concentrated hydrochloric acid and

concentrat Nreduced pressure. To the residues were added

?et\hygl @Q\mﬂ andFie mixture was concentrated sulfuric acid (0.3ml),
ollowed By stlring'at 90"C for 2 hours. After cooling, the resultant was 15
mmonium solution, and the precipitated

solid was collected by fi} (0 give 140mg (0.29mmol) of the titled
compound as a white solid ~¥4&ld: 44%0l1 H NMR (DMSO-de) 8 9.85 (1H,

s), 8.39 (1H, s), 7.34 (1H, s), 7.26 (IF(d, J =8.2 Hz), 7.14 (1H, dd, J =
7.5,8.2 Hz), 6.76 (1H, d, J = 7.5 Hz), ®40 (2H, 20 brs), 6.10 (1H,t,J =

5.;8 Hzmz)ﬂ‘g. Fifa%)tfahbea&lﬁEIGmkz-)%ﬂP«?eﬁhczsaaﬁ&e&@tﬂpﬁgbr%ﬁﬁ]é%hmgéiénme
5 Gl J60:{4H, - . t, =7

(;I %@%\ ple i%%ﬁté??égrloﬁaﬁ)g%é gec%é%[y c%gr{ar%r@elgeg n?@éﬂes %ﬁ%elﬁoyager
QAR TN RAVBa B BRSO P tharedeine RERsrBIaR stirred at
Wspéosiomotispleciilve i of tabd Iveallsfink stas! fire paf et bitsibg d@trated

e B i OEEAeDl by slration.
AT TR G SR A b0 Chei) (e s G alawed by
o2 akslth&idpati3@ifs: 24 heuneaTthencsdilué dnotrewassoératitugbdith
datgivetedl SRBMARIRURebeHhation, ThelnRfareniactiMibyiadhg was.

g R ey T
ERgeligy 78.eb%180Ramely after mouse fibroblast L929 in 4 x 101

'H NMR (DMSO-ds) 6 9.90 (1H, brs), 7.08 (2H, d, J = 8.6 Hz), 6.80 (2H, d,
J = 8.6 Hz), 6.41 (2H, brs), 4.24 (2H, t, J = 5.8 Hz), 4.11 (2H, t, J = 6.6 Hz),
4.01 (2H, t, J = 5.8 Hz), 3.67 (3H, s), 2.76 (2H, t, J = 7.6 Hz), 2.55 (2H, t, J
= 7.6 Hz), 1.64-1.59 (2H, m), 1.41-1.36 (2H, m), 0.90 (3H, t, J = 7.4 Hz).
Example 8

Synthesis of 2-butoxy-8-0x0-9-[4-(3-

methoxycarbonylbenzenesulfonamide)butyl]jadenine

neutralized with an aqbgous

NH
2 H

NN
O
/\/\O/‘kN/ N>:

To 2-butoxy-8-methoxy-9-[4-(3-
methoxycarbonylbenzenesulfonamide)butyl]adenine (64mg, 0.13mmol)

obtained in Reference Example 22 were added methanol (10ml) and
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25

35 cells/50p1 was cultured in a 96-well culture plate for 7 hour, thereto

was added 501.il of the diluted culture supernatant and the mixture was

further 154 cultured for 17 hours. After the cultured broth in each well was
removed, each | 00pl of vesicular stomatitis virus was added to each well

and the effect of the cell denaturation ¥#lhours after the virus infection

was confirmed by the neutral red stain. In Table 30, an interferon inducing

5 activity (minimum effective concentration) on each compound was

shifwric Zatleg300Vinimudh Minimi € ompostdrefeatigs CoOMPGURGurs. The
eifeative vraneRNMLRNcoRsaN AR (AN LI & Eg$§né%%§5b§&ate’

mparison Example 1. 10 Example 2 3 Compariso ( i
PIETR RN BrpID160 it £ SpiAgamsaRtration to
gramplag (00 lExavhlefaho tdemberisyrExarmietiliite solid-- Yield: 87 %.
Exemm%e @334@0 @n@@fié‘?@-@%m@%ﬁ 308 Emma@r %i%@g} plé")'sﬁ%)l, 817 (1H,
le arjson Example ample
g ik B8 BRI 15 Mbtdbond stabli) (et bing - -
Pt pladmdlPladma widshFpafed H 63 dstshdmiah BBod, ahd theétékt),
ABeqsiEpLNB(Estaining|% Bls/ﬁ@)z@,_f thefinatcongantagan af ipMayvas 64.-
ereto..After ame re a ester S
A e T e e L o A e et 4 12
Rlefdte, and quantitatively analyzed by reverse phase HPLC. The
Byetdilis of 2-butoxy-8-o0x0-9-[4-(3-
methoxycarbonylmethylbenzenesulfonamide)butyl]adenine

NH
2 H
N
N7
ﬁ:[ =0
/\/\O N N
0
HN~ =9

o]

To 2-butoxy-8-0x0-9-[4-(3-
hydroxycarbonylmethylbenzenesulfonamide)butyljadenine (100mg,
0.2mmol) obtained in Comparison Example 9 were added methanol (15ml)
and sulfuric acid (200pul) and the mixture was stirred at 80°C for 3 hours.
The mixture was and neutralized with an aqueous ammonium solution,
and water was added thereto. Precipitated solid was collected by filtration
to give 89 mg (0.2 mmol) of the titled compound, as a white solid. Yield:
91 %.

I'H NMR (DMSO-d¢) 6 9.82 (1H, s), 7.68 (1H, s}, 7.66-7.64 (1H, m), 7.59
(1H, t, J = 5.8 Hz), 7.52-7.50 (1H, m), 6.40 (2H, brs), 4.12 2H, t, J = 6.6
Hz), 3.81 (3H, s), 3.59 (2H, t, J = 6.6 Hz), 2.75 (2H, dt, J = 5.8, 6.6 Hz),
1.65-1.58 (4H, m), 1.40-1.34 (2H, m), 1.36-1.29 (2H, m), 0.91 (8H, t, J =
7.4 Hz).

Example 10

Synthesis of 2-butoxy-8-0x0-9-[4-(3-
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15 stability of the test compound was shown by the residual amount (%)

per the concentration. of pre-metabolization as 100%. The result was

shown in Table 31. Table 31 Compound Residual rate (%) Example 2

1.4 Example 9 <1.0 Example 14 20 Metabolic stability test on rat liver S9
The reaction using liver S9 of rat was dordlucted on a 96-well plate 155

by using a screening robot by Tecan Company. S9 solution was prepared

by adding 250mM Kpi (ph 7.4) 20ml and deionized water 20m1 to 10 ml of
tivetrtS8cpfaahom Gopfactor solitiosaras prepated)by: djskaelving NADPH

220mg in deio Hed water 40.5m1 (Final 6mM), and IS (Internal Standard)

5 solution was|prepared by adding IS solution (ImM DMSO solution)

300p! to acalgmé' 30m] (100 times dilution). The test compound (1pM
WOLUHLO 1ISsolved in an incubator at 37C. After each 35pL

was pow%d ifla 964well plate (24 samples/plate), plates (sample plates,
96-well plates for dmﬁgach Deep well plates for the reaction and the
recovery, 10 plates for exiractiog of a S9lid phase) and reagents (S9

solution, Cofactor squtioH!\‘rSﬁlnternal Standard) solution, Stop solution,
acetonitrile for elution) were 8ét specified position in the booth of

the robot and the reaction started\{the’concentration of the test

compounds was 1pM). Incubation was conducted under shaking at 37C,

the solidpifatélhs A eiac PG PRieSAOTMBe thamanrihadryaf@xample
fr analysis was added). To the recovered samples 20011 L/well was

agddRq o facetonity reach wel a fE Ny _
D%de Welllej\!?vlgrgqgg?zg %ﬁdﬂ%l%ﬁy{hé gzdl}gg_é BL’E\'/%E gﬁgl%?éctingl’s’
to thdACvES dAdlysldtnd Entothatagrphy s ’tﬁe‘%s‘tlééﬁ%ﬂm‘é anktthe 5, 7.6
itgrvaBstdhtigrddyeres Z0od&seridel) antith2pebk<yen Wagl ehlayldteds.7 Hz),

Angsthen, heslaBiity,) 3.83 (34, s), 3.67 (2H, t, J = 6.8 Hz), 3.10 (2H, dt,
J =5.7,6.6 Hz), 1.69-1.63 (2H, m), 1.64-1.59 (2H, m), 1.44-1.37 (2H, m),
1.40-1.35 (2H, m), 0.88 (3H, t, J = 7.4 Hz).

Example 11

Synthesis of 2-butoxy-8-0x0-9-[4-(3-

methoxycarbonylmethylphenylaminocarbonylamino)butyljadenine

NH,
NN
| 0

O O—

Ny e

To a solution of 2-butoxy-8-methoxy-9-[4-(3-
hydroxymethylphenylaminocarbonylamino)butylladenine (300mg,
0.66mmol) obtained in Reference Example 27 in chloroform (7ml) were
added under ice-cooling triethylamine (1.08ml, 7.86mmol) and thionyl
chloride (143pul, 3.94mmol), and the mixture was stirred for 5 minutes.
Saturated sodium hydrogencarbonate was added thereto, and the mixture
was diluted with water and extracted with chloroform (methanol 5%). The

organic layer was washed with water and saturated brine, dried over
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(residual rate after reaction) was calculated. The result was shown in

Table 32. Table 32 Compound -Residual rate (%) Example 10 1

Example 2 1 Example 30 Example 4 01 Example 5 b Example 6 0
Example 7 0 Example 8 0 Example 9 0 Example LO__ 1 Comparison
Example 1 25 Synthesis of 153
2-butoxy-8-0x0-9-[2-(3-hydroxycarbonylphenoxy)ethylladenine 156 NH2
HN-IICN~~0O-~NO"\WOH 0To
gdzutmyssmmesaémscmmeﬁxy@w@wm&emﬂmgﬂm (§P@Gesidue

%zramal@@ ﬂeﬂﬂ}gﬁ?m‘ dvsé%qg Vg,g]m@e t%w and ﬁswas

potassmm hydroxide the mixture was Stll‘l’e a

ROGIES ARETCOoh GO N NRE YR, dAH S Felu FiHTHS fﬁﬁa@@% pH
Seloy morcemntr dted2dy tmctdoriacitc Tea @iteaipitatedreryetal waded saturated

collected b flEationdo give didma: @ demmalkathe lifled GamRAUNELaS ed

white solid. eI 1.00%, 1 H NMR gPI(\{ISO do) 6& 02 (1H br), 10.23
HISSBIEE-7. Jaecfslgue RS added water ‘and the mixture was extracted

with chloroform methanol 5%). The organic layer was washed with
saturated brine, dried over sodium sulfate, and concentrated under
reduced pressure. To the residue were added methanol (5ml) and 5N
potassium hydroxide (5ml), followed by stirring at 90°C for 6.5 hours. The
resultant was neutralized with concentrated hydrochloric acid and
concentrated under reduced pressure. To the residues were added
methanol (20ml) and the mixture was concentrated sulfuric acid (0.3ml),
followed by stirring at 90°C for 2 hours. After cooling, the resultant was
neutralized with an aqueous ammonium solution, and the precipitated
solid was collected by filtration to give 140mg (0.29mmol) of the titled
compound as a white solid. Yield: 44%.

I'H NMR (DMSO-ds) 6 9.85 (1H, s), 8.39 (1H, s}, 7.34 (1H, s), 7.26 (1H, d, J
= 8.2 Hz), 7.14 (1H, dd, Jd = 7.5, 8.2 Hz), 6.76 (1H, d, J = 7.5 Hz), 6.40 (2H,
brs), 6.10 (1H, t, J = 5.7 Hz), 4.13 (2H, t, J = 6.6 Hz), 3.60 (3H, s), 3.58 (2H,
s), 3.08 (2H, dt, J = 5.7, 6.6 Hz), 1.68-1.60 (4H, m), 1.40-1.32 (4H, m), 0.89
(3H, t, J = 7.4 Hz).

Example 12

Interferon inducing activity of rat spleen cells (in vitro)

Spleen was removed from CD(SD)IGS rat (male; 8-10 weeks old). A
suspension of spleen cells of 1x107 cells/ml was prepared by using non
serum MEN broth, and each 0.1 ml thereof was poured in a well of 96-well
microplate. The test sample diluted with the broth (containing 0.2%
DMSO) in each 0.1 ml was poured in the well and incubated in 5% CO2
inbubator at 37°C for 24 hours. The culture broth was centrifuged to give
a supernatant of the incubation. The interferon activity in the
supernatant of the broth was quantitatively measured by the partially-
improved bioassay method described in A. Armstrong, Methods in
Enzymology 78, 381-7. Namely after mouse fibroblast L.929 in 4 x 104
cells/50ul was cultured in a 96-well culture plate for 7 hour, thereto was

added 50nl of the diluted culture supernatant and the mixture was further
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10 8.8 Hz), 7.38-7.36 (2H, m), 7.14 (1H, dd, J = 0.8, 2.6 Hz), 6.57 (2H,
brs), 4.32 (2H, t, J =5.7 Hz), 4.11-4.04 (4H, m), 1.65-1.60 (2H, m),
1.40-1.35 (2H, m), 0.89 (3H, t, J = 7.4 Hz). Comparison Example 2
Synthesis of 2-butoxy-8-0x0-9-[2-(3 15
hydroxycarbonylmethylphenoxy)ethyl]ddeghine) NH2 HN >Z=O N OH 0
From 2-butoxy-8-0x0-9-[2-(3-
methoxycarbonylmethylphenoxy)ethyl)adenine 15mg (0.04 mmol)

obtained forExampiers, 10me{Q8mMalaf theotiHeh carppaven was rerlnoved,
n : 0 mparison Exam
O o SRR TP
g Sdnshlensiuraromat Rpwasion the, ums @restise wgs
el ftb2d2by, the néBidl)ed. 86a(B11 1ty TatbeB3z)al. 20t é2fdrsh inducing
&&@&ﬁ_@@ﬁim&-%&-%e@bh%t&%ﬁ?'dnte‘gté_h%%xlﬂﬁ)o@é(i was shown.
Comparison Example 3 Synthesis of
Z-bsioxyy8-0x0-9-[2-(2-hydroxycarbonylphenoxy)ethyl] adenine 157 NH2

HNNN*"N==O et e titted compound was obtainedyby fis SAWS,
method as Compafisepfxample 1. 1H NMR (DMSO-d5) 6 12.4¢ dHive
kﬁ%’@@@%ﬂ@Hg%&%@&l dd, J = 1.€ompaeiRgd), 7.45 (A, Sedimiidfon
8.2 Hz), 7.16 (1H, d(r,h\ﬁ)8.2 Hz), 7.00 (1H,t, J=7.6 Hz), 6.49 (2H(,rm§),
Eadle § V7 21 N8V i dnybaddd i Bxample 1 10
Example 2 3 Comparison Example 2 30
Example 3 1 Comparison Example 3 100
Example 4 1 Comparison Example 4 100
Example 6 10 Comparison Example 6 100
Example 8 3 Comparison Example 8 100
Example 9 3 Comparison Example 9 300
Example 10 1 Comparison Example 10 300
Example 11 10 Comparison Example 11 100
Example 13

Metabolic stability test using human plasma

Plasma was prepared from fresh human blood and the test
compound (containing1% DMSO) of the final concentration of 1pM was
added thereto.

After a metabolic reaction by plasma esterase was conducted at
37°C for 15 minutes, the test compound was extracted with ethyl acetate,
and quantitatively analyzed by reverse phase HPLC. The metabolic
stability of the test compound was shown by the residual amount (%) per
the concentration of pre-metabolization as 100%. The result was shown
in Table 31.

Table 31
Compound | Residual rate (%)
Example 2 1.4
Example 9 <1.0
Example 14

Metabolic stability test on rat liver S9

The reaction using liver S9 of rat was conducted on a 96-well plate
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4.04 (2H, t, J =5.7 Hz), 1.64-1.59 (2H, m), 1.39-1.34 (2H, m), 0.89 (3H, t,
J = 7.4 Hz). Comparison Example 4 10 Synthesis of _
2-butoxy-8-0x0-9-[2-(2- hydroxycarbonylmethylphenoxy) ethyl] adenine
NH2 HNJN O 0O N N OH The titled compound was obtained by the same
method as Comparison Example 1. 1333+ NMR (DMSO-d5) 6 12.17 (1H,
br), 10.35 (1H, br), 7.16-7.14 (1H, m), 6.97 (1H, d, J =7.6 Hz), 6.86 (1H,
d,J=7.6 Hz), 6.58 (2H, bus), 4.21 (2H, t, J=5.7 Hz), 4.11 (2H,t,J = 6.6
biz ] 402 {2845 ehing, Pdiry; B 0d2kh Sjﬂ?rﬂ}ﬁﬁ‘@-ﬁo@@"s@l‘ﬁbtﬂeﬁ%§§)rfepared
(3t BB GHME T T () SRRSO FBIPIE L PO SVANEER o m of
ﬁl-butgéy%%-ro o-g-g?-rg oyt roxycagbonylphenoxy e%@?]da‘ggn?ne f10 mlo
915205 5 155 PRt CbTHBLRAWRE BER cRILA Bre Eamee ARG
a30aumpatision Zrdmysi¢et. 461 M RADM FEil0), Gbal 62 (kHehth1BAZndard)
§bhuthss)wh 84 teHated FyBatldizl B5A0(aHH A mB DAL S 331# n) 300nl
Pors%céllfgesi 2 g = googﬁ; 4.11&, 4{'08 (42%15%)), 1.65-1.60 (2H m1 "M DMSO
1.371.32 (2H, m(fnb1 HUBHIPSS dHUHqD). LRTPEReHRE 611
g&}%@g?ﬁﬁ@@@@y@idm@@@ator at 37°C. After each 35uL was
bydrexdyraosynathylpbemxwathylladenne) Nbatds (sample plates, 96-well
plates for dilution, each Deep well plates for the reaction and the recovery,
plates for extraction of a solid phase) and reagents (S9 solution, Cofactor
solution, IS (Internal Standard) solution, Stop solution, acetonitrile for
elution) were set to the specified position in the booth of the robot and the
reaction started (the concentration of the test compounds was 1uM).
Incubation was conducted under shaking at 37°C, the solid phase was
extracted (at the same time, the internal standard for analysis was added).
To the recovered samples 20011 L/well was added 501L of acetonitrile per
each well, and to 2 plates of FALCON Deep well were poured 100pL/well of
the solution per well. By subjecting to the LC/MS analysis, the
chromatography of the test compound and the internal standard were
described and the peak area was calculated. And then, the stability
(residual rate after reaction) was calculated. The result was shown in
Table 32.

Table 32

Compound | Residual rate (%)

Example 1

Example 2

Example 3

Example 4

Example 5

Example 6

Example 7

Example 8

Example 9

HIOIOOICIOIO|IO|— O

Example 10

Comparison Example 1

Synthesis of 2-butoxy-8-o0x0-9-[2-(3-hydroxycarbonylphenoxy)ethyl]adenine
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N N>=0 N N O OH 10 The titled compound was obtained by the same
method as Comparison Example 1. | H NMR (DMSO-d6) 6 12.25 (2H,
br), 9.97 (1H, br), 7.12 (2H, d, J = 8.7 Hz), 6.83 (2H, d, J =8.7 Hz), 6.44
(2H, brs), 4.24 (2H,t,J =5.8 Hz), 4.12 (2H,t, J=6.6 Hz), 4.03 (2H,t,J =
5.8 Hz), 3.45 (2H, s), 1.65-1.60 (2H, m)>6.40- 15 1.35 (2H, m), 0.90 (3H,
t, J = 7.4 Hz). Comparison Example 7 Synthesis of
2-butoxy-8-0x0-9-{2-[4-(2- hydroxycarbonylethyl)phenoxy] ethyl}adenine
NH2 H ~N N>rA,0OH 20 The titled compound was obtained by the same
method as Cg paﬂson Example 1. 1 H NMR (DMSO-d6) 6 12.12 (1.H,
br), 10.03 (1H, birs), 69 (2H, d, J = 8.6 Hz), 6.79 (2H, d, J = 8.6 Hz),
SINA. (2HtJ 8 Hz), 4.11 (211, t,J = 6.6 Hz), 4.04 (2H,
t.J 5.8 Hz), 2.72 ( ) 2.43 159 (2H,t, J =7.6 Hz),
1.64-1.59 (2H, m), 1.4 , m),0.90 (3H,t,J = 7.4 Hz).
Comparison Example 8 Sy is of 2-butoxy-8-0x0-9-[4-(3 5

hydroxycarbonvibenzenesulfonamide)butyl] adenine NH2H N N >=0 O
NN O To 2-butoxy-8-ox0-9-[2-(3- methoxycarbonylphenoxy)ethyl]adenine

(50mg, 0.12mmol) obtained in Example 1 were added methanol (2.5ml) and
2.5N potassium hydroxide (5 m), and the mixture was stirred at 85°C for
4.5 hours. After cooling, water was added and the resultant was made to
pH 5 by concentrated hydrochloric acid. The precipitated crystal was
collected by filtration to give 49mg (0.12mmol) of the titled compound as a
white solid. Yield: 100%.
'H NMR (DMSO-ds) 6 13.02 (1H, br), 10.23 (1H, brs), 7.51 (1H, dd, J = 1.2,
8.8 Hz), 7.38-7.36 (2H, m), 7.14 (1H, dd, J = 0.8, 2.6 Hz), 6.57 (2H, brs),
4.32 (2H, t, J = 5.7 Hz), 4.11-4.04 (4H, m), 1.65-1.60 (2H, m), 1.40-1.35
(2H, m), 0.89 (3H, t, J = 7.4 Hz).
Comparison Example 2
Synthesis of 2-butoxy-8-0x0-9-[2-(3-
hydroxycarbonylmethylphenoxy)ethyljadenine)

NH,

e -
@“

From 2-butoxy-8-0x0-9-|
methoxycarbonylmethylphenoxy)ethyl]adenine 15mg (0.04 mmol) obtained
in Example 2, 10mg (0.03mmol) of the titled compound was obtained as a
white solid by the same method as Comparison Example 1. Yield: 70%.
I'H NMR (DMSO-de) 6 12.43 (1H, br), 9.93 (1H, s), 7.22-7.20 (1H, m), 6.81-
7.78 (3H, m), 6.45 (2H, br), 4.24 (2H, t, J = 5.8 Hz), 4.12 (2H, t, J = 6.6 Hz),
4.04 (2H, t, J = 5.8 Hz), 3.50 (2H, s), 1.65-1.60(2H, m), 1.39-1.35 (2H, m),
0.90 (3H, t, J = 7.4 Hz).

Comparison Example 3
Synthesis of 2-butoxy-8-ox0-9-[2-(2-hydroxycarbonylphenoxy)ethyl]adenine
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HN-S O bit The titled compound was obtained by the same method as
Comparison Example 1. 1 H NMR (DMSO-d6) 6 13.59 (1H, br), 10.06
(1H, brs), 8.29 (1H,dd,J=1.4, 10 1.7 Hz), 8.13 (1H, ddd, J = 1.3, 1.4,
7.9 Hz),7.92 (1H,ddd, J=1.3,1.7, 7.9 Hz), 7.71 (1H, t, J = 5.8 Hz), 7.66
(1H,t,J=7.9 Hz), 6.47 (2H, brs), 4.11 1@H, t, J = 6.6 Hz), 3.60 (2H, t, J =
6.6 Hz), 2.75 (2H, dt, J = 5.8, 6.6 Hz), 1.63-1.58 (4H, m), 1.38-1.32 (4H,
m), 0.89 (3H, t, J = 7.4 Hz). Comparison Example 9 15 Synthesis of
2-butoxy-8-oxayB;[4-(3- hydroxycarbonylmethylbenzenesulfonamide) bu

tylladenine N N 'P'} OHNNO'0O HNg. OOH To

2-butoxy-8- mith Xy-9= (3-

cyanenieth sulf narﬁidle)butyl]adenme (190mg, 0.4mmol)
obtained 20 in Referé@cg mple 25 were added methanol (3ml) and
3.7N potassium 160 hydro 3m1l) and the mixture was stirred at 90 'C
for 3 hours. The resultant justed to pH 5 by iN hydrochloric acid,
and the precipitated solid was collected by filtration. The obtained solid

was d|s§31@e@tiﬁdl\¢96m@mm%/dvam@@muadabjn&dwﬁhmblmf@md Fke 5
TP eRUTiayermasasisigted to pH 5 with 1IN aqueous hydrochlorlc acid

it W lle filtration to ve 145
et sl o e R g
Mm#icfbws@déf)iacltz Ag(1H, b, I§2987(1}€> 6)H7.68 J1H8sY, M4H4-7.62 (1H, t,
(LH, 79, AABdlHot(IrE, Dk 2), F35@4,48 (1H 5 HA(YI, @1, 3,190 6.6 H),
W2y oH, t, J = 5.7 Hz), 1.64-1.59 (2H, m), 1.39-1.34 (2H, m), 0.89 (3H, t, J
= 7.4 Hz).

Comparison Example 4
Synthesis of 2-butoxy-8-0x0-9-[2-(2-
hydroxycarbonylmethylphenoxy)ethyl]adenine

NZ
| o ¢
/\/\O/k\N N\>j\ OH

0

The titled compound was obtained by the same method as
Comparison Example 1.
'H NMR (DMSO-de) 6 12.17 (1H, brj, 10.35 (1H, br), 7.16-7.14 (1H, m),
6.97 (1H, d, J = 7.6 Hz}, 6.86 (1H, d, J = 7.6 Hz), 6.58 (2H, brs), 4.21 (2H, t,
J=5.7Hz), 4.11 (2H, t, J = 6.6 Hz), 4.02 (2H, t, J = 5.7 Hz), 3.40 (2H, s),
1.65-1.60(2H, m), 1.39-1.35 (2H, m), 0.88 (3H, t, J = 7.4 Hz).
Comparison Example 5
Synthesis of 2-butoxy-8-0x0-9-[2-(4-hydroxycarbonylphenoxy)ethyl]ladenine

NH
2 H

~ O

OH

/\/\O)\\N
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10 6.48 (2H, brs), 4.12 (2H, t, J = 6.6 Hz), 3.69 (2H, brs), 3.59 (2H, t, J =
6.6 Hz), 2.75 (2H, dt, J = 5.9, 6.6 Hz), 1.65-1.58 (4H, m), 1.40-1.36 (2H,
m), 1.35-1.29 (2H, m), 0.91 (3H, t, J = 7.4 Hz). Comparison Example 10
Synthesis of 2-butoxy-8-0x0-9-[4-(3 15
hydroxycarbonylphenylaminocarbonylah®fo)butyl]adenine NH2 HN N |
0O "N NOO HN-~/OH H\W\N\ The titled compound was obtained by the
same method as Comparison Example 1. i H NMR (DMSO-d6) b

12. 82(1%@3};@@@@@@;& 6itald Db 8irSe@Ibf Ith e26héldle dite#hBd23
o pddhiedddy Jr5 1.0, 2.2, 8.2 Hz), 7.45 (1H, ddd, J = 1.0,15,7.6

H}% 31LH dd,J=7.6, 8.2 Hz), 6.41 (2H, brs), 6.16 (1H, t
RS, @éﬁ,ﬂﬁ@ 814293 Beo1px) 396 8HAfB PopHTasd RH,7dek= 8.7
Hi2), B B4 ,(2H) m) S176HA), 59 $3H 2i), Hr)44.38 (2iH, m)J £.39a1183, 4.11-
@@8@1—9%@@"@5‘1 G-bH)ED asl X3mp thesis.

butox -8- ox Eﬁlfg?; Eyg%oxyﬁrbgﬁﬁge%g?gin%ﬁr%% %?[gogy%m?rf 4 Ha).
%58“%% a88n| 2H NN~=0 N HN--/O OH HN -(Po
Synthesis of 2- butoxy 8-0x%0-9-[2-(4-
hydroxycarbonylmethylphenoxy)ethyljadenine

NH,

The titled compound was obtained by the same method as
Comparison Example 1.
1H NMR (DMSO-ds) 6 12.25 (2H, br), 9.97 (1H, br), 7.12 (2H, d, J = 8.7 Hz),
6.83 (2H, d, J = 8.7 Hz), 6.44 (2H, brs), 4.24 (2H, t, J = 5.8 Hz), 4.12 (2H, t,
J =6.6 Hz), 4.03 (2H, t, J = 5.8 Hz), 3.45 (2H, s), 1.65-1.60 (2H, m), 1.40-
1.35 (2H, m), 0.90 (3H, t, J = 7.4 Hz).
Comparison Example 7
Synthesis of 2-butoxy-8-0x0-9-{2-[4-(2-
hydroxycarbonylethyl)phenoxy|ethylladenine

NH,

ﬁi =

O
0

OH
The titled compound was obtained by the same method as
Comparison Example 1.
1H NMR (DMSO-ds ) 6 12.12 (1H, br), 10.03 (1H, brs), 7.09 (2H, d, J = 8.6
Hz), 6.79 (2H, d, J = 8.6 Hz), 6.47 (2H, brs), 4.22 (2H, t, J = 5.8 Hz), 4.11
(2H, t, J = 6.6 Hz), 4.04 (2H, t, J = 5.8 Hz), 2.72 (2H, t, J = 7.6 Hz), 2.43



The titled compound was obtained by the same method as Comparison
Example 1. | H NMR (DMSO-d6) 6 12.29 (1H, br), 9.90 (11-1, s), 8.38
(1H, s), 7.28 (1H, s), 5
7.25(1H,d,J=8.2Hz),7.13(1H,dd,J=7.5,8.2HZ),6.76(1H,d,J=7.5 Hz), 6.41
(2H, brs), 6.10 (1H, t, J = 5.7 Hz), 4.1412%¥, t, J = 6.6 Hz), 3.68 (2H,t, J =
6.8 Hz), 3.46 (2H, s), 3.08 (2H, dt, J = 5.7, 6.6 Hz), 1.68-1.59 (4H, m),
1.42-1.35 (4H, m), 0.89 (3H, t, J = 7.4 Hz). Reference Example 1 10
SitHesisof hdthy) 3-(bioRw@inhxy)henzaate 3Br @19, Te) acolotionot, J =
matlpyi)s-hydroxybenzoate (2.00 g, 13.1 mmol) in acetone (SOmI) were
ddedfpotass' m carbonate (3.18 g, 23.0mmol) and 1,2-dibromoethane
?G%ql% TRT M Rifdthe mixture was stirred at 15 85C for 24 hours.
RiteEeesiingl 2hovasuitaPtavasdmhd@atrated under reduced pressure. To

theliesiguerwasasdad Famhoabualar e e mikkigvas extracted with

ethyl acetate. The organic layer was washed ‘with IN aqueous sodium
hydroxide sold}fén, yater and saturated brine in this order, dried over
sodium sulfgg Noncentrated under reduced 20 pressure. The residue
Wieg@yj Iica>g'éPcqumn chromatography to give 1.79g (6.9mmol)
of th&titléd cothpouhd as an yellow oil. Yield: 53%. 1 H NMR (CDC13) 6
7.67 (1H, dt, J =1.5, 78 Hz), 7.56 (1H, dd, J = 1.5, 2.6 Hz), 7.36 (1H,t, J
= 7.8 Hz), 7.15-7.13 (1H; /), 4534 (2H, t, J = 6.2 Hz), 253.92 (3H, s),
3.66(2H, t, J = 6.2 Hz). Refereg§®® Example 2 162 Synthesis of
2-butoxy-9-[2-(3-methoxycarbfflphenoxy)ethyl] adenine NH2~N'NNO
0

OH

The titled compound was obtained by the same method as
Comparison Example 1.
'H NMR (DMSO-d¢) 6 13.59 (1H, br), 10.06 (1H, brs), 8.29 (1H, dd, J = 1.4,
1.7 Hz), 8.13 (1H, ddd, J = 1.3, 1.4, 7.9 Hz), 7.92 (1H, ddd, J = 1.3, 1.7, 7.9
Hz), 7.71 (1H, t, J=5.8 Hz), 7.66 (1H,t, J=7.9 Hz), 6.47 (2H, brs), 4.11
(2H,t, J=6.6 Hz), 3.60 (2H, t, J = 6.6 Hz), 2.75 (2H, dt, J = 5.8, 6.6 Hz),
1.63-1.58 (4H, m), 1.38-1.32 (4H, m), 0.89 (3H, t, J = 7.4 Hz).
Comparison Example 9
Synthesis of 2-butoxy-8-0x0-9-[4-(3-
hydroxycarbonylmethylbenzenesulfonamide)butylladenine

NH,

OH

To 2-butoxy-8-methoxy-9-[4-(3-
cyanomethylbenzenesulfonamide)butylladenine (190mg, 0.4mmol) obtained

in Reference Example 25 were added methanol (3ml) and 3.7N potassium
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0, 1 O- To 2-butoxyadenine (727mg, 3.5 mmol) and potassium carbonate
(727mg, 5.3mmol) was added DMF (35m1), and the mixture was stirred at
5 70C for 2 hours. Then a solution of methyl 3-(2-bromoethoxy) benzoate
obtained in Reference Example 1 (1.0g, 3.9mmol) in DMF (2m1) was
added thereto under ice-cooling, followé& by stirring at room temperature
for 3 hours. The solvent was removed under reduced pressure, and to the
residue was added water. The mixture was neutralized with concentrated

by dyairisish Gria eiddanideentiacted witl ehiprofoem Gmethanob5%Bl.he The
pLaaniiRxes waaeredoily waler 09 SAMAIRE bIne, ried pYeL |

sogélfm S If te %ﬁf conce ﬁ&tﬁd under reduced pressure.
SRR KL rasfrr Ry Pabhy Th g Rt 2 evhRelidyses,
ﬁp@qglwdmm)l@f teliided eptpeidu aXiblea8h¥%4d WA thNMBd&DCIm@
AR EU, 18)y 65 Helflisde % c
f]ie%g 6I—?)y ;Egll(lH t(flljl S%%JEO)S ﬁ%dﬁyg ﬁﬁ] %% 565 Bosgae acid
§£H O P e s G it G jrathen 10 e 145
nifBSUleﬂ(@l—tﬂih?ﬂ GWIQQHPQ as 7 whizy. RéfdrencelBxaraple 3
QH SWVIERQB)M@‘(Z %y;?mg %l%(@ memgxygaﬂsbonwg hv'l%‘lgﬂi‘ﬂliY)SthY'k4 7.62
n aluminum
drld b I;}g%?sl\g‘; N&I ool E&%_%Eaf%ff’? Lféo 1%(18?}’81 sofdt (]Jhlofi J = 1.0 Hz),
%ﬁt e fks%%@tﬁ@%ycaibo%moﬁy@&w%dbmmmm@ t, J=
6.4rkimpIRobfainey it Refetznce Bxarmple. 3 THE ()HNdLU0-1.36 (2H, m),
iceoetng(ARd e asuEas 3637 4 1y,
Comparison Example 10
Synthesis of 2-butoxy-8-0x0-9-[4-(3-
hydroxycarbonylphenylaminocarbonylamino)butyljadenine

NH,

ﬁI =0
g

The titled compound was obtained by the same method as
Comparison Example 1.
'H NMR (DMSO-ds) 6 12.82(1H, brs), 9.86 (1H, s), 8.61 (1H, s), 8.01 (1H,
dd, J = 1,5, 2.2 Hz), 7.57 (1H, ddd, J = 1,0, 2.2, 8.2 Hz), 7.45 (1H, ddd, J =
1.0, 1,5, 7.6 Hz}, 7.31 (1H, dd, J = 7.6, 8.2 Hz), 6.41 (2H, brs), 6.16 (1H, t,
J=5.7Hz),4.13 (2H, t, J = 6.6 Hz), 3.68 (2H, t, J = 6.8 Hz}, 3.10 (2H, dt, J
=95.7,6.6 Hz), 1.70-1.64 (2H, m), 1.64-1.59 (2H, m), 1.44-1.37 (2H, m),
1.39-1.33 (2H, m), 0.88 (3H, t, J = 7.4 Hz).
Comparison Example 11
Synthesis of 2-butoxy-8-0x0-9-[4-(3-

hydroxycarbonylmethylphenylaminocarbonylamino)butyl]adenine
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stirred at room temperature for 3 hours. IN Aqueous sodium hydroxide
solution was added thereto, followed by filtration through celite pad and
concentration under reduced pressure. The residue was dissolved in
chloroform (10ml), and thionyl chloride (336111, 4.62mmol) was added 5
thereto at room temperature, followed b$ &tirring at 60C for 10 minutes.
To the reaction mixture was added 1N aqueous sodium hydroxide
solution, and the mixture was diluted with water and extracted with
chloroform (metfanol 5%). The organic layer was washed with water and
brine, dried over S(ﬁfjium sulfate and concentrated under reduced
pressure to ive“J0 omethyl product as a pale yellow crystal, 380mg.
To asolu Nchloromethyl product (380mg) in DMF (10ml) was
added sodium cyanide_ (99 mg, 2.02 mmol) at room temperature, followed
by stirring at room temperature for 1 hour. To the reaction mixture was
added saturated ammoni
under reduced 15 pressure.
mixture was extracted with cHibro
was washed with water and saturs

and cong t d.under reduced pressure. To the residue were added
methanql%%r%l %1%& LRPagleote ép)giétsasliﬁ?ﬁi &F%%&?MQ?Wand
HRHRRtisevEsamrda Do at 95°C for 3.5 hours. The reaction solution was
NEUNBReMEBOcapFentraed hyrrashlosioacidrang, conrmenirated undss (15 )

pressur a ) and ¢onceptrat [fyri id (0.
ﬁ%ﬁ?ﬂé’aﬁaéd e IOt Ay Sl 4 S0E foF 15 halha Kl T = 7:5
Habiifgt Ihe Feshfeh @R (86hdentratd’uHabrdetitidall ptessars, @ftiio 3.68
thH residlreon@dagidediwami, 25, BheseHiontvas-estacted With 1.68-1.59

EiorRipr Amethanoh pPo), I Qﬁé@g@@ﬂc dayer (?/%slyilz shed with water and
u

éaé%tated ine, dried over sodium ‘sultate and concentrated under
SHUICBY BredEir® S He residue was purified by silica gel column
Thnsheaty rdphy tioydiBe(260mo (@ dommy)dbafotite titted compound as a
pale yellow oil; Yield: 29%. 30 1 H NMR (DMSO-d6) S 7.22 (1H,t,J=7.8
Hg), 6.87 (1H\d, J= 7.8 Hz), 6.80-6.77 (2H, m), 5.51 (2H, brs), 4.56 (2H,
t,J —O4.8 -4.27 (4H,

(me$hanol 5%). The organic layer
d brine, dried over sodium sulfate

b

To a solution of methyl 3-hydroxybenzoate (2.00 g, 13. Immol) in
acetone (50ml) were added potassium carbonate (3.18 g, 23.0mmol) and
1,2-dibromoethane (6.4 ml, 74.1 mmol) and the mixture was stirred at
85°C for 24 hours. After cooling, the resultant was concentrated under
reduced pressure. To the residue was added 75ml of water and the
mixture was extracted with ethyl acetate. The organic layer was washed
with 1N aqueous sodium hydroxide solution, water and saturated brine in
this order, dried over sodium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography
to give 1.79g (6.9mmol) of the titled compound as an yellow oil. Yield:
53%.

IH NMR (CDCl3) 6 7.67 (1H, dt, J = 1.5, 7.8 Hz), 7.56 (1H, dd, J = 1.5, 2.6
Hz), 7.36 (1H, t, J = 7.8 Hz), 7.15-7.13 (1H, m), 4.34 (2H, t, J = 6.2 Hz),
3.92 (3H, s}, 3.66(2H, t, J = 6.2 Hz).

Reference Example 2
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m), 3.68 (3H, s), 3.58 (2H, s), 1.82-1.78 (2H, m), 1.53-1.48 (2H, m), 0.97
(3H, t, J = 7.4 Hz). Reference Example 4 35 Synthesis of methyl
2-(2-bromoehyoxy)benzoate 164 Br, 0~0 The titled compound was
obtained by the same method as Reference Example 1. i H NMR
(CDC13) 6 7.60 (1H, dd, J = 1.6, 7.6 H}27.46-7.44 (1H, m), 7.04- 5 7.02
(1H, m), 6.97 (1H, dt, 0.6, 8.3 Hz), 4.36 (2H, t, J = 6.5 Hz), 3.90 (3H, s),
3.68(2H, t, J = 6.5 Hz). Reference Example 5 Synthesis of
Binitiveyia-{2-2 ethgxycprb@viiasa eyl peerins Nk Mk NN R
O 10 The title mpound was obtained by the same method as
Reference Ex mf)le 2.1 HNMR (DMSO-d6) 6 8.01 (1H, s), 7.64 (1H, dd,
J 1. 8 7.7 NZ’) - 7.50 (1H, m), 7.19 (2H, brs), 7.15 (1H, d, J=8.1
% % ), 4.47-4.42 (2H, m), 4.38-4.34 (2H, m), 4.18 (2H, t,
J 6. 6 Hz (3H.S), 15 1.6 /41.76 (2H, m), 1.41-1.38 (2H, m), 0.89
(3H,t,J =7.4 Hz). Refegrence
2-butoxy-9-[2-(2-hydroxym&thylphenoxy)ethylladenine NH2 N N~ COH
0_0 1/To a suspension of fithium aluminum hydride (74 mg, 1.9 mmol) in
20 THE M%ﬂ@}%}@ﬁ%ﬁ@@sﬁlgm fi?fpiﬂﬁ% 1Padd Fotassium carbonate
"}%tj?ong,‘:%.@o”%l?ﬂex{z‘%yelﬁg‘é’(g%jﬁ%‘”(%é O]? ne"lrprﬁl t%ti}g Ivnvggg irred at
70°C for 2 hours. Then a solution of methyl 3—(2-bromoethoxy) benzoate
obtained in Reference Example 1 (1.0g, 3.9mmol) in DMF (2ml) was added

thereto under ice-cooling, followed by stirring at room temperature for 3

= arﬂple 6 Synthesis of

hours. The solvent was removed under reduced pressure, and to the
residue was added water. The mixture was neutralized with concentrated
hydrochloric acid and extracted with chloroform (methanol 5%). The
organic layer was washed with water and saturated brine, dried over
sodium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography to give, as white crystal,
1.1g (2.9mmol) of the titled compound. Yield: 81%.

'H NMR (CDCls) 6 7.83 (1H, s), 7.65 (1H, dt, J = 1.5, 8.0 Hz), 7.51 (1H, dd,
J=1.5, 2.6 Hz), 7.31 (1H, t, J = 8.0 Hz), 7.07 (1H, ddd, J = 0.9, 2.6, 8.0
Hz), 5.88 (2H, br), 4.53 (2H, t, J = 4.8 Hz), 4.33 (4H, m), 3.90 (3H, s), 1.83-
1.73 (2H, m), 1.53-1.47 (2H, m), 0.97 (3H, t, J = 7.4 Hz).

Reference Example 3

Synthesis of 2-butoxy-9-[2-(3-methoxycarbonylmethylphenoxy)ethyl]-
adenine

To a suspension of lithium aluminum hydride (150mg, 4.0mmol) in
THF (15 ml) was added a solution of 2-butoxy-9-[2-(3-
methoxycarbonylphenoxy)ethylladenine (540mg, 1.4mmol) obtained in

Reference Example 2 in THF (5ml) under ice-cooling, and the mixture was
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35

Reference Example 5 in THE (2ml) under ice-cooling, and the mixture was
stirred at room temperature for 1 hour. IN Aqueous sodium hydroxide 165
solution was added thereto, followed by filtration through celite pad, and
the filtrate was concentrated under reduced pressure to give 500 mg (1.4
mmol) of the titled compound as a whité&dlid. Yield: 99 %. i H NMR
(DMSO-d6) 5 7.98 (1H, s), 7.32 (1H, d, J = 7.6 Hz), 7.18 (2H, brs), 5
7.15-7.13 (1H, m), 6.94-6.92 (1H, m), 6.91-6.89 (1H, m), 4.96 (1H, t, 4.9

Eﬁhﬁrﬂéﬁ%ﬁbm i&%&ﬂé@ﬁrﬁ:-@&@%ﬂmﬁ;ﬁ? 4% lﬁzi}ué%%(ngaih&gq Zéroxide
. t, J.= 2), 1.67-1. , A41-1, , m), 0.
Sy o5 e ) B st e B Bad ana
SORESRYTPRMEKISTorREIGisheRDNSYEthy I[RBErRsidwa M Ndisoteed in
sﬂimm@frﬁ{amalmy,&m(ﬂaiby@noaqymﬁtﬂwlmmx@xyé}e@mﬂ@ﬂﬁnia&s addeid
@MY, J4momo ' ' ] ' orm(10m

was t{%ddg‘a th_ionylie(?r%?ﬁ%g{egi{ge (?f(;%(‘%i@%ebgr)r%nq%%ga%er%%ognwfe&g Blérrg u]?rél,n tes.

ittt FRAGHRASLHIR0'aP B0E0r MHARCAYAGaddussBRFaxide solution,
fyditaidensottitionwees diddectitovible weseiltant folomededalyditiition laitiform

watarahb exractiophwithychiorofatn: (Mehanal 8Yak eI I8Y e, dried

was washed Wli% ater and saturated brine, dried iver sodium sulfate

R SRt AL BT S QDS LSS 555 ERoMEs8 RECESaRaNEre
thlel itledemip pund ast apaleppdtowlbolideriviedd; 680964 H RviRsolution of the

(OO 1806 kb 3803713 1M MOnd 14 hdidFBdivdd)eyanide
?n zf%g;' b= 7.%(“262‘ 41?5(5)) 2§ sé, i} O-r%.4 3 ?H J ), 4.3 14136(%25H,00m

%9,;' . éH,t,Hz]rrl é z()), .6 T a ﬂ, m), .‘21%’-'13@(5 higc!
(mmresature fon Hhoweferkndb ExeraplersrsiFitheswes added saturated
2ty Or2 dZisyidirometHphaneane hryldasenir@ trated under reduced
pressure. To the residue was added water and the mixture was extracted
with chloroform (methanol 5%). The organic layer was washed with water
and saturated brine, dried over sodium sulfate and concentrated under
reduced pressure. To the residue were added methanol (7ml) and 5N
aqueous potassium hydroxide solution (7 ml) and the mixture was stirred
at 95°C for 3.5 hours. The reaction solution was neutralized with
concentrated hydrochloric acid, and concentrated under reduced pressure.
Methanol (20ml) and concentrated sulfuric acid (0.3 ml) were added thereto,
followed by stirring at 90°C for 3.5 hours. After cooling, the resultant was
concentrated under reduced pressure, and to the residue was added water.
The solution was extracted with chloroform (methanol 5%). The organic
layer was washed with water and saturated brine, dried over sodium
sulfate and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to give 160mg (0.40mmol) of
the titled compound as a pale yellow oil. Yield: 29%.

!H NMR (DMSO-de) 6 7.22 (1H, t, J = 7.8 Hz), 6.87 (1H, d, J = 7.8 Hz),
6.80-6.77 (2H, m), 5.51 (2H, brs), 4.56 (2H, t, J = 4.8 Hz), 4.31-4.27 (4H,
m), 3.68 (3H, s), 3.58 (2H, s), 1.82-1.78 (2H, m), 1.53-1.48 (2H, m), 0.97
(3H, t, J = 7.4 Hz).

Reference Example 4

Synthesis of methyl 2-(2-bromoehyoxy)benzoate
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166 NH2 N j ON N> To a solution of 2-butoxy-9-[2-(2-
chloromethylphenoxy)ethylladenine (529mg, 1.3mmol) obtained in
Reference Example 7 in DMF (14m1) was added sodium cyanide (207mg,
5 4.2mmol) at room temperature and the mixture was stirred at room
temperature for 1 hour. Saturated ammidrffum chloride was added thereto
and concentrated under reduced pressure. To the residue was added
water and the solution was extracted with chloroform (methanol 5%). The
organic layer was washed with water and an aqueous saline solution,
&Fied 16- /2r sodium sulfate and concentrated under reduced pressure to
give~436mg (1..2 mmol) of the titled compound as pale a yellow solid.
Yield:08 NMR (DMSO-d6) 6 8.32 (1H, s), 7.32-7.30 (2H, m), 7.20
(2H, br), ®06” (1H,d,J=8.0Hz),7.97(1H,t,J=7.1Hz),4.47(2H,t,J=5.0Hz), 15
4.36(2H1hd 5B [dainpdddd '?’vés‘%ﬁtgﬁ&ﬁsg&%(ggh@ et A%
g 21 -1.40 (2H, m), 0.92 (3H, t, J = 7.4 Hz). Reference Example 9
?ﬁ%sfseo }éaﬁnu]f’c} 9 -[2-(2- methoxycarbonylmethylphenoxy)ethyl]
é@bhﬁM.;R N2> B~~O6NNRGIdpJ = 1.6, 7.6 Hz), 7.46-7.44 (1H, m), 7.04-

2-batoxy i3 (8-oyapamedhy plagroxyleivil sdepine (436mg,s 1y 2mael) 3y
Etgl%%gi R f el %%?ﬁnple 8 were added methanol (12m1) and SN
id

potaésmm e solution (12m1), and the mixture was
ﬁ@é@ém@a@rlﬁéﬂs%ours The reaction solution was neutralized with 25

symeertaied hydaepre- arihane the-Riespiaiemh srlithbwis Galiestrth bye

NH,
N7 N
\
/\/\O*\N | N\>\\O \O
0

The titled compound was obtained by the same method as
Reference Example 2.
IH NMR (DMSO-de) 6 8.01 (1H, s), 7.64 (1H, dd, J = 1.8, 7.7 Hz), 7.51-
7.50 (1H, m), 7.19 (2H, brs), 7.15 (1H, d, J = 8.1 Hz), 7.02-7.00 (1H, m),
4.47-4.42 (2H, m), 4.38-4.34 (2H, m), 4.18 (2H, t, J = 6.6 Hz), 3.73 (3H, s)
1.67-1.76 (2H, m), 1.41-1.38 (2H, m), 0.89 (3H, t, J = 7.4 Hz).
Reference Example 6

K

Synthesis of 2-butoxy-9-[2-(2-hydroxymethylphenoxy)ethyl]adenine

NH,
Q8
/\/\o/k\N N> OH

K\O

To a suspension of lithium aluminum hydride (74 mg, 1.9 mmol) in
THF (10 ml) was added a solution of 2-butoxy-9-[2-(2-
methoxycarbonylphenoxy)ethylladenine (500mg, 1.4mmol) obtained by
Reference Example 5 in THF (2ml) under ice-cooling, and the mixture was

stirred at room temperature for 1 hour. 1N Aqueous sodium hydroxide



10

15

20

25

filtration. Methanol (15ml) and concentrated sulfuric acid (0.3m1) were
167 added thereto and the mixture was stirred at 75"C for 5 hours. After
cooling, the resultant was neutralized with saturated sodium
hydrogencarbonate solution, and methanol was removed by distillation.
The precipitated solid was collected bylffifration to give 384mg (1.Ommol)
of 5 the titled compound as a white solid. Yield: 81%. 1 H NMR
(DMSO-do) 6 8.01 (1H, s), 7.22-7.20 (3H, m), 7.1.4 (11-1, dd, J = 1.6, 7.4

Brz) 6098 (kb ddagdetﬁdﬂzﬁoﬁfsad%ddjylﬁtﬂa%omlk@u% LdRH bad, %in

1 2 42325 cEn]cerllsc&@ 41’1? r(éH hebg SR t\.?) _ggyﬁ }‘3_@9 %}560 1.4

1.64 (2H, m), 1.42-1
f(ilé?e gﬁ)(]g ?E‘?é g‘i@%ﬂﬂ%l@%fiﬁi’é’fﬁﬂ ﬂoézdbroﬁi@élhBQy%enzoate
BH 00V (DVie ftidd corigdintityas, ohiainetbydhe same methedigsoH, brs),

qusrenpg xa 13),6
i (gg{ %ﬁﬁ é%ﬁ?f% é. 5’2’\{"1/!{@ (I%PZ%H@) §7 8%@ o ?H ?n% 46168@_("'1'?3 Jn,_4 9
g‘% llgz ererice Exd (REGidof’ = 4.9 Hz), 4.29
%uﬁo%;?g%ﬁ(z;rﬂeﬁ@@/dézbohwhérﬁﬁs(wéﬂnymadtemm RIFAZ2IN, M) ND .92 (
OJ =€)704 IZQThe titted compound was obtained by the same method as

élHNMR(DMSOdS)S?Q?(ZHdJ 8.6 Hz),
727(1Hs 6830%5 d, d =8.6 Hz), 5.84 (2H, brs), 4.54 (2H, m),

Avirhesis of 2 rhyitong-rIf-{23chloromethylphenoxy)ethylladenine
NH,
NS N

R

To a solution of 2-butoxy-9-[2-(2-
hydroxymethylphenoxy)ethylladenine (500ml, 1.4mmol) obtained in
Reference Example 6 in chloroform (10ml) was added thionyl chloride
(510pl, 7.0mmol) at room temperature, and the mixture was stirred at
60°C for 1 hour. 1IN Aqueous sodium hydroxide solution was added to the
resultant, followed by dilution with water and extraction with chloroform
(methanol 5%). The organic layer was washed with water and saturated
brine, dried over sodium sulfate and concentrated under reduced pressure
to give 529mg (1.3mmol) of the titled compound as a pale yellow solid.
Yield: 93 %.

'H NMR (DMSO-ds) 6 8.07 (1H, s), 7.33-7.31 (4H, m), 7.04 (1H, d, J = 8.1
Hz), 6.93 (1H, t, J = 7.2 Hz), 4.59 (2H, s), 4.50-4.48 (2H, m), 4.38-4.36 (2H,

m), 4.21 (2H, t, J = 6.6 Hz), 1.69-1.64 (2H, m), 1.45-1.40 (2H, m), 0.92 (3H,

t,J = 7.4 Hz).
Reference Example 8

Synthesis of 2-butoxy-9-[2-(2-cyanomethylphenoxy)ethyl]adenine

7
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6.6 Hz), 3.73 (3H, s), 1.67-1.76 (2H, m), 1.41-1.38 (2H, m), 0.89 (3H, t, J =
25 7.4 Hz). Reference Example 12 Synthesis of methyl
4-(2-romoethoxy)phenylacetate 1.68 Br b--()_ _0 0 The titled compound
was obtained by the same method as Reference Example 1. 1 H NMR
(CDC13) 6 7.21 (2H, d, J = 8.7 Hz), 6.8%@@H, d, J = 8.7 Hz), 4.30 5 (2H,
t, J =6.3 Hz), 3.71 (3H, s), 3.65 (2H, t, J = 6.3 Hz), 3.59 (2H, s).
Reference Example 13 Synthesis of 2-butoxy-9-[2-(4-
methoxycarboryjmethylphenoxy)ethyl] adenine NH2 O O 0 10 The titled
compound was obtained by the same method as Reference Example 2. 1
H NMR (D o 6)6 7.96 (1Hys), 7.18 (2H, brs), 7.14 (2H, d, J = 8.7 Hz),
6862 Gt INAZ), 4.4242H, t, J = 5.4 Hz), 4.32 (2H, t, J = 5.4 Hz),
4.19 (2H,t,J = 66 8 (5H, s), 1.68-1.63 (2H, m), 1.41-1.36 (2H, m),
15 0.91(3H,t,J=7.4Hz). R ef ce Example 14 Synthesis of

To a solution of 2-butoxy-9-[2-(2-
chloromethylphenoxy)ethylladenine (529mg, 1.3mmol) obtained in
Reference Example 7 in DMF (14ml) was added sodium cyanide (207mg,
4.2mmol) at room temperature and the mixture was stirred at room
temperature for 1 hour. Saturated ammonium chloride was added thereto
and concentrated under reduced pressure. To the residue was added
water and the solution was extracted with chloroform (methanol 5%). The
organic layer was washed with water and an aqueous saline solution, dried
over sodium sulfate and concentrated under reduced pressure to give
436mg (1.2 mmol) of the titled compound as pale a yellow solid. Yield:
84%.

'H NMR (DMSO-ds) 6 8.32 (1H, s), 7.32-7.30 (2H, m), 7.20 (2H, br), 7.06
(1H, d, J = 8.0 Hz), 7.97 (1H, t, J = 7.1 Hz), 4.47 (2H, t, J = 5.0 Hz),
4.36(2H, t, J = 5.0 Hz), 4.19 (2H, t, J = 6.6 Hz), 3.73 (2H, s), 1.69-1.64 (2H,
m), 1.45-1.40 (2H, m), 0.92 (3H, t, J = 7.4 Hz).
Reference Example 9
Synthesis of 2-butoxy-9-[2-(2-
methoxycarbonylmethylphenoxy)ethyl]adenine

NH2

/\/\o K\\g

To 2-butoxy-9-[2-(2-cyanomethylphenoxy)ethyl]ladenine (436mg,
1.2mmol) obtained in Reference Example 8 were added methanol (12ml)
and SN aqueous potassium hydroxide solution (12ml), and the mixture was
heated at 95°C for 6.5 hours. The reaction solution was neutralized with
concentrated hydrochloric acid and the precipitated solid was collected by

filtration. Methanol (15ml) and concentrated sulfuric acid (0.3ml) were
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The titled compound was obtained by the same method as 20 Reference
Example 6. 169 1 H NMR (DMSO-do) 6 7.95 (1H, s), 7.18 (2H, brs), 7.08
(2H, d, J =8.6 Hz), 6.81 (2H, d, J =8.6 Hz), 4.58 (2H, t, J =5.3 Hz), 4.40
(2H,t,J=5.2 Hz), 4.29 (2H,t,J =5.2 Hz), 4.19 (2H, t, J = 6.6 Hz), 3.51
(2H, dt, 3 =5.3, 7.2 Hz), 2.62 (2H, t, J ¥6I72 Hz), 1.67-1.62 (2H, m),
1.40-1.35 (2H, rn), 0.91 (3H, 5t,J = 7.4 Hz). Reference Example 15
Synthesis of 2-butoxy-9-{2-[4-(2-chloroethyl) phenoxy]ethyl}lad.enine NH2

Mcﬁﬁé& Ml@étecamaq@tlﬁqm%m é@i@?e‘abéaciﬁ%ﬂ@félﬂ% samemethad,
ORe rence e7 1I—{ 'IVI O-d6 6885(1,,8),7.43
%’1& Fi% ga% ﬁe\)l ralize Wlt saturate

8¢(2I€@9&@9H§}®f spdEpnI 2R dHRyhandvessiempyed. 28 @idtitlaton.
Oz e3ipRt 424 boligt %:Ad)118 8 MY, fild atibd Hzhivk 68444 (2Hmmol) o
'{He]n%?é& §§n§§ o Q 99\% %F‘J 4 P2} q 1y Reference Example 16

Synthesis of2 utoxy- - romo
oAy étﬁﬁ}&’defrﬁﬁé RNTBO0L3B,18)a Soldtibhtbfdd, J = 1.6,

27—bdexy 9{{29&{(&2(}1(;hIo#o@IEWip})@S)Sy]elﬁyk}lademﬂe.@,%mgﬁz), 4.41 (2H, t,
Zammehsobtainad 3y RETSrENss) 1z), 4.19 (2, t, J = 6.6 Hz), 3.53 (3H, ),
3.50 (2H, s), 1.69-1.64 (2H, m), 1.42-1.37 (2H, m), 0.90 (3H, t, J = 7.4 Hz).
Reference Example 10

Synthesis of methyl 4-(2-bromoethoxy)benzoate

The titled compound was obtained by the same method as
Reference Example 1.
'H NMR (CDCl3) 6 7.99 (2H, d, J = 9.0 Hz), 6.92 (2H, d, J = 9.0), 4.35 (2H,
t, J = 6.2 Hz), 3.89 (3H, s), 3.66 (2H, t, J = 6.2 Hz).
Reference Example 11

Synthesis of 2-butoxy-9-[2-(4-methoxycarbonylphenoxy)ethyl]adenine
NH,

The titled compound was obtained by the same method as
Reference Example 2.
1H NMR (DMSO-ds) 6 7.97 (2H, d, J = 8.6 Hz), 7.27 (1H, s), 6.90 (2H, d, J
= 8.6 Hz), 5.84 (2H, brs), 4.54 (2H, m), 4.38-4.34 (2H, m), 4.18 2H, t, J =
6.6 Hz), 3.73 (3H, s), 1.67-1.76 (2H, m), 1.41-1.38 (2H, m), 0.89 (3H, t, J =
7.4 Hz).
Reference Example 12

Synthesis of methyl 4-(2-romoethoxy)jphenylacetate
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Example 15 in DMF (20m1) was added sodium cyanide (3085mg,
7.9mmol) at room temperature, and the mixture was stirred at room
temperature for 18 hours and at 50C for 2 hours. IN Hydrochloric acid
was added to the resultant and the mixture was concentrated under
educed pressure. To 25 the residue was@&dded water and the mixture
was extracted with 170 chloroform (methanol 5%). The organic layer was
washed with water and saturated brine, dried over sodium sulfate and
gpncentrated under reduced pressure to give a cyano product. To a
solution of the obtained cyano product in chloroform (25m1) were added
sodiu etate (653mg, 3.6mmol) 5 and bromine (180121, 3.6mmol)
ing, followed by stirring at room temperature for 3 hours.
Saturated sodiunyg e rogencarbonate and saturated sodium thiosulfate
were added to thée resultant, followed by stirring for 10 minutes, The

- reaction solution was diluted with water and extracted with chloroform

(methandPSubitle S BraRAIISy EPR QS iRl Py thRittrmaerarpd as
datirededdBmendpkd over sodium sulfate and concentrated under

o L T <0
Pl e sso (AT e NS SR, 91
Referonecsizampde 13 8.6 Hz), 15 5.46 (2H, br), 4.53 (2H, t, J = 5.7 Hz),

@%t@gig &f@%ﬁ%@%@ @H. 1, 1=6.6Hz), 2.89 (2H,1,J = 7.3 Hz),
2H, t, J.= 7%@ 176%%% 152147(2H m), 0.97 (3H, t,

jn 3 gwc)arﬁ ence gm?ﬁl §§15]fe(2 -butoxy-9-
(4-phthalimidobltityl) adenine NH2 ~N ( N> O 20 The titled compound
was obtaineg same method as Reference Example 2.

]

The titled compound was obtained by the same method as
Reference Example 2.
1H NMR (DMSO-ds) 6 7.96 (1H, s), 7.18 (2H, brs), 7.14 (2H, d, J = 8.7 Hz),
6.86 (2H, d, J = 8.7 Hz), 4.42 (2H, t, J = 5.4 Hz), 4.32 (2H, t, J = 5.4 Hz),
4.19 (2H, t, J = 6.6 Hz), 3.58 (5H, s}, 1.68-1.63 (2H, m), 1.41-1.36 (2H, m),
0.91 (BH, t,J = 7.4 Hz).
Reference Example 14
Synthesis of 2-butoxy-9-{2-[4-(2-hydroxyethyl)phenoxy|ethylladenine

NH,
.
/\/\O)\\N I N\>\\
o~©\L
OH

The titled compound was obtained by the same method as

Reference Example 6.
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1 H NMR (DMSO-d5) 6 7.90 (1H, s), 7.85-7.84 (4H, m), 7.14 (2H, brs),
4.14 (2H,t,J =6.6 Hz), 4.05 (2H, t, J =7,8 Hz), 3.60 (2H, t, J = 6.9 Hz),
1.79- 25 1.72 (2H, m), 1.65-1.60 (2H, m), 1.58-1.52 (2H, m), 0.89 (3H, t, J
= 7.4 Hz). Reference Example 18 Synthesis of
(2-butoxy-8-bromo-9-(4-phthalimidobuti@denine 171 NH2 N N} -Br N
To a solution of 2-butoxy-9-(4-phthalimide butyl)adenine (500mg,
1.2mmol) obtained in Reference Example 17 in chloroform (13m1) were

agrlenvsRqvmSoetipd334mye: i Sepmoh ansibropine A Rplohidamel) $e Hy),

nger ige-cooling, e mi S stirred fqr 2 h . Saturated
R b e T R SR
fb%%’e(%%urtarﬁff&lav&éa,b@- $8rlidlg fér 4o rhisutda), The tdakiodtselution3, 7.2
Wa$ dilee@rithiwvaterandxiracsad with ¢hlorefgrm @oethasolfi%e)mihe.o1 (3H,
Q’r@agie;_@ﬁ%)\{vas washed with water and saturated brine, dried over 10
sodium sulfate and concentrated under reduced pressure. The residue
Rt EBFLR.E 48 column chromatography to give, as a pale yellow
SolitihsEbsmof (2-Rmingl)-6f {Rd 4it[@eotdompeotimyl) ield 0@§%t Hy BlahbtRn e
(DMSO-d5) 6 i84-7.82 (4H, m), 7.35 (2H, brs), 4.14 (2H, t, J = 6.6 Hz),

4.04 (2H, t, J 26,6 Nz), 3.60 (2H, t, J = 6.7 Hz), 1.79-1.75 (2H, m), 15
1.60-1.55 (2H, ), 1587-1.32 (2H, m), 0.88 (3H, t, J = 7.4 Hz). Reference
Example™®

thelis of 2-butoxy-8-methoxy-9-[4-(2-
hydroxycarbonylben ide)butyl]adenine NH2 N N>-O/ NN O HN
0

Cl
The titled compound was obtained by the same method as

Reference Example 7.
IH NMR (DMSO-ds) 6 8.05 (1H, s}, 7.43 (2H, br), 7.16 (2H, d, J = 8.6 Hz),
6.87 (2H, d, J = 8.6 Hz), 4.43 (2H, t, J = 5.2 Hz), 4.32 (2H, t, J = 5.2 Hz),
4.23 (2H, t,Jd = 6.6 Hz), 3.77 (2H, t,J = 7.1 Hz), 2.93 (2H, t, J = 7.1 Hz),
1.69-1.64 (2H, m), 1.43-1.38 (2H, m), 0.90 (3H, t, J = 7.4 Hz).
Reference Example 16
Synthesis of 2-butoxy-8-bromo-9-{2-[4-(2-
cyanoethyljphenoxylethylladenine

NH,

/NK\JN\/I[ :\>——Br
\ﬁ

0©\\
=N

To a solution of 2-butoxy-9-{2-[4-(2-
chloroethyl)phenoxy|ethylladenine (985mg, 2.6mmol) obtained in Reference
Example 15 in DMF (20ml) was added sodium cyanide (3085mg, 7.9mmol)
at room temperature, and the mixture was stirred at room temperature for
18 hours and at 50°C for 2 hours. 1N Hydrochloric acid was added to the

resultant and the mixture was concentrated under educed pressure. To

/\/\O

the residue was added water and the mixture was extracted with
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0 OH 20 To 2-butoxy-8-bromo-9-(4-phthalimidebutyl)adenine (258mg,
0.53mmol) obtained in Reference Example 18 were added methanol
(3m1) and 3N potassium hydroxide (3ml) and the mixture was stirred at
90C for 172 4 hour. The resultant was adjusted to pH 5 by concentrated
hydrochloric acid and the precipitated §8fid was collected by filtration to
give 230mg (0.SImmol) of the titled compound as a pale yellow solid.
Yield: 95%. 1 H NMR (DMSO-d6) 6 12.91 (1 H, brs), 8.33 (1H, brs), 7.72

(hlérdfalm 116 eBnpI7556) (2 W%bﬁgﬁﬁl@lﬁy@rlﬁa% ajal}%)e@ {Releater and
Q!ﬁ)n%@@(%hlng ‘]drw% %bg) éﬁ%x‘% S}l?%% % j:nji_rﬂe :%1% reduced

3.93-3.17 (3H, m), 1.7
R oI 3Rgtvs 2 ‘?@?fi)pr%ﬂé?%nc Ex49pIEoD S Hiseahtained cyano
pridrasy 18- wletboxipBx(42imitiobuty )adeaine oNid2d MkeNt Q6 58 M 18 6mm01)
Mﬁr@ﬁlﬁ%uﬁmlzfp%ﬁwcﬁ MEROXYsR: &)(ngi fé)llovv?do stirrin

dro>%carbon Ibeniz qé utyl}adenlne (682m mmol) aned'
IL-?(; erence Example ﬁ?@n%h Sol (28R ated 54 é‘&%)}éﬁf@tfﬁ@%%ﬁ@te and
srURTiedre oty wtitleio s Sate Yorré. Bdoerstfter cosling thefotswienty
m&llfgfitt»er@d mméi.ltrqtﬁwﬁe%e%%%ﬁ{%%%é Eﬁﬂ&‘&%ﬂ@{]ﬁﬁ% er and
% 9& b%@gdl Q0.9 alxr/%'{era extr?% \@ Jé chloroform (methano "
QJ){ he organic a er was ter ana YA FBRRa aRidRshed
Bt ‘gaé%rﬁ%@lﬁtw?}@éoh@@wai@mm@r retilived préésurenikhe
cesiceetraasipuritieg b&cﬁjﬂtﬁé@lqﬂe@ﬁuf’@ﬁ C’fFEl%Th%tQQIﬁB %%a'%’(;’c go/algwas
ound a ale yellow salid. Yie 0
1‘3’0%23‘%2&%8%‘? DT A B o Bl s e o)
PEroRe %@Rﬁii?zyeil%l%ww ﬁ‘fﬁ lch_ 6%@1611 BA-/m), 1.43-1.39
'H NMR (DMSO-ds) 6 7.11 (2H, d, J = 8.6 Hz), 6.81 (2H, d, J = 8.6 Hz),
5.46 (2H, br), 4.53 (2H, t, J = 5.7 Hz), 4.31 (2H, t, J = 5.7 Hz), 4.30 (2H, t,
J =6.6 Hz), 2.89 (2H, t, J = 7.3 Hz), 2.56 (2H, t, J = 7.3 Hz), 1.81-1.76 (2H
m), 1.52-1.47 (2H, m), 0.97 (3H, t, J = 7.4 Hz).
Reference Example 17

)

Synthesis of (2-butoxy-9-(4-phthalimidobutyl)adenine
NH,
NZ SN

>

/\/\O/k\N N

L

N
)

The titled compound was obtained by the same method as
Reference Example 2.
'H NMR (DMSO-de) 6 7.90 (1H, s), 7.85-7.84 (4H, m), 7.14 (2H, brs), 4.14
(2H, t, J = 6.6 Hz), 4.05 (2H, t, J = 7.8 Hz), 3.60 (2H, t, J = 6.9 Hz), 1.79-
1.72 (2H, m), 1.65-1.60 (2H, m), 1.58-1.52 (2H, m), 0.89 (3H, t, J = 7.4 Hz).
Reference Example 18

Synthesis of (2-butoxy-8-bromo-9-(4-phthalimidobutyl)adenine
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(2H, m), 1.28-1.23 (2H, m), 0.92 (3H, t, J = 7.4 Hz). Reference Example
21 25 Synthesis of 3-methoxycarbonylbenzenesulfonyl chloride 0 CI_N O
oil To a solution of 3-ch.lorocarbonylbenzenesulfonyl chloride (S.Og,
21mmol) in THE (I00ml) was added methanol 1.7m1 (42mmol) and the
1.73 mixture was stirred at room tempéfature for 1.3 hours. After the
reaction was completed, the resultant was concentrated under reduced
pressure to give 5.14g (21mmol) of the titled compound as a pale purple
solid. Yield: 106i%6.5 1 H NMR (CDC13) 6 8.70 (1H, dd, J = 1.4, 1.9 Hz),
8.42 (1H, dt 1.4 7.9 Hz),8.22 (1H, ddd, J=1.2, 1.9, 7.9 Hz),
7.74(1H, t, Jj=
2-buitoxy>8-marioxPio-[4-(3 10 methoxycarbonylbenzenesulfonamide)
butyl] adenine NH2 O NNOO HN-goil To a solution of
2-butoxy-8-methoxy-9-(4-aminobutvl)adenine (440mg, 1.4mmol) obtained
in Reference Example 20 inT (20m1) were added

in Reference Example 22
mixture was stirred at roo

and t ixture was conc ntrated under
was addled & gg o0 }}92% ttoxy 9-(4-phthalimide butyl)adenine (500mg,

1.2mmol) obtained in Reference Example 17 in chloroform (13ml) were
added sodium acetate (334mg, 1.8mmol) and bromine (92nl, 1.8mmol)
under ice-cooling, and the mixture was stirred for 2 hours. Saturated
sodium hydrogencarbonate and saturated sodium thiosulfate were added
to the resultant, followed by stirring for 10 minutes. The reaction solution
was diluted with water and extracted with chloroform (methanol 5%]). The
organic layer was washed with water and saturated brine, dried over
sodium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography to give, as a pale yellow
solid, 575mg (1.2mmol) of the titled compound. Yield: 96%.
'H NMR (DMSO-ds) 6 7.84-7.82 (4H, m), 7.35 (2H, brs), 4.14 (2H, t, J =
6.6 Hz), 4.04 (2H, t, J = 6.6 Hz), 3.60 (2H, t, J = 6.7 Hz), 1.79-1.75 (2H, m),
1.60-1.55 (2H, m), 1.37-1.32 (2H, m), 0.88 (3H, t, J = 7.4 Hz).
Reference Example 19
Synthesis of 2-butoxy-8-methoxy-9-[4-(2-
hydroxycarbonylbenzamide)butyl]adenine

NH,

N/
\>__O
N

T

HN

O
OH
To 2-butoxy-8-bromo-9-(4-phthalimidebutyl)adenine (258mg,

0.53mmol) obtained in Reference Example 18 were added methanol (3ml)

and 3N potassium hydroxide (3ml) and the mixture was stirred at 90°C for
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reduced pressure and purification by silica gel column chromatography to

give 724mg (1.4mmol)of the titled compound as a white solid. Yield: 20

100 %. 1 H NMR (DMSO-d6) 6 8.30 (1H, dd, J = 1.4, 1.7 Hz), 8.15 (1H,

ddd, J=1.3, 1.4, 7.9 Hz), 8.00 (1H, ddd, J=1.3, 1.7, 7.9 Hz), 7.79 (1H, t,

J=5.8Hz), 7.73 (1H, t, J = 7.9 Hz), 6.8T42H, brs), 4.13 (2H,t, J = 6.6

Hz), 4.02 (3H, s), 3.90 (3H, s), 3.77 (1H, t,J = 6.7 Hz), 2.75 (1H, dt, J =

5.8, 6.6 Hz), 1.65 25 1.60 (4l-1, m), 142137(2H m), 1.27-1.22 (2H, m),

?Eﬂ;@ﬂ" é’i[‘ﬂe-&%ﬁiﬁé)nt%@ﬁ%@ﬂ?ﬁﬁéé@ : §r9(fr%te(ti) }}[ydrochlorlc

oxy-8-methox me onamide)buty,

R B A R N S R e e e adoome

dBtaikedns)iieé @mt}ﬁétﬁ@alwwéf@@ﬁc@e@(aﬁiw@@lﬂ NNRld: 95%.

(m&&ﬁqmsmdamsbzmnm%iéﬁ 803,37 5?}7&%)(,%7@) 1B,d4,0=7.6

7 r 4 J 7 -

h@% 77%%3% 67 §%kéx§ %?4502%%% m%%é ‘1:;) %;,75 J

F? oLe: %He Piz)318@7t% 3 (5 o 1.2 (§|—i1’7n{5211 3@1 b778-1.73

((Z%I{ m)) 01943HOGT, (237 A 4).Refie e (2HE xam ec24 (BB Synthesisoz).
RPEIAXY - E\g&lggfgye%[ﬁ (3- chloromethyl benzene sulfonamide) bu ty].]

eni
an Hesm 0%2 -butoxy-8-methoxy-9-(4-aminobutyl)adenine
NH,

To a solution of 2-butoxy-8-methoxy-9-{4-(2-
hydroxycarbonylbenzamide)butylladenine (682mg, 1.5mmol) obtained in
Reference Example 19 in ethanol (20ml) was added hydrazine (3ml) and the
mixture was stirred at 90°C for 4.5 hours. After cooling, the resultant was
filtered and the filtrate was concentrated under reduced pressure, followed
by addition of water and extraction with chloroform (methanol 5 %). The
organic layer was washed with water and saturated brine, dried over
sodium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography to give 461mg (1.5mmol)
of the titled compound as a pale yellow solid. Yield: 99%.
1H NMR (DMSO-ds) 6 6.79 (2H, brs), 4.15 (2H, t, J = 6.6 Hz), 4.03 (3H, s),
3.82 (2H, t, J = 7.0 Hz), 1.73-1.68 (2H, m), 1.67-1.61 (4H, m), 1.43-1.39
(2H, m), 1.28-1.23 (2H, m), 0.92 (3H, t, J = 7.4 Hz).

Reference Example 21

Synthesis of 3-methoxycarbonylbenzenesulfonyl chloride

O
Ci \é’:O

Q\(o
O

To a solution of 3-chlorocarbonylbenzenesulfonyl chloride (5.0g,
2 1mmol) in THF (100ml) was added methanol 1.7ml (42mmol) and the
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NN \>-OHN N O HN CI The titted compound was obtained by the same
method as Reference Example 7. 151 H NMR (DMSO-d6) 6 10.36 (1H,
br), 7.84 (1H, dd, J = 1.4, 1.7 Hz), 7.67- 7.65 (2H, m), 7.57 (1H,t,J=7.9
Hz), 7.01 (2H, br), 4.86 (2H, s), 4.21 (2H, t,J =6.6 Hz), 3.62 (2H, t,J =
6.6 Hz), 2.78 (2H, dt, J = 5.8, 6.6 Hz), 1%b-1.61 (4H, m), 1.41-1.36 (2H,
m), 1.35-1.28 (2H, m), 0.91 (31-1, t, J = 7.4 Hz). 20 Reference Example
25 175 Synthesis of 2-butoxy-8-methoxy-9-[4-(3- (:yanomethylbenzene

$ﬂiﬁﬂmﬁm iglebsitifit edeningdNiiteM e rd NN PﬂlQLNs Th?&itﬂ.g?‘%he reactlon

o e same method renc mple
1 H NMR ([%e? q%%%%%ﬁ” 9, Cf’???‘iﬁas?dg )prf%@ur eto
B89 Rt el b OBF}@ idedigompaund A, &, EaiGGPBlel)ﬁ s@Bl(2HYield:
£106:%.6 Hz), 2.76 (2H, dt, J = 5.8, 6.6 Hz), 1.66-1.61 (4H, m), 1.38-1.30

(4 NMRO@DEH) b é*?@ Hz)déoﬁm?ﬁ?”% CFXBINRIE, 30 PYNRESIS.OL 4
%{b”tg)%é Ptaqy-S mleg]o%(yc%rgor]}/fggeﬂ)_{l U= 7.9 Hz), 4.00 (3H,
s).

Reference Example 22

Synthesis of 2-butoxy-8-methoxy-9-[4-(3-

methoxycarbonylbenzenesulfonamide)butyl]adenine

NH,
N
N /
A
/\/\O N N
o)
HN-§7©
v

To a solution of 2-butoxy-8-methoxy-9-(4-aminobutyljadenine
(440mg, 1.4mmol) obtained in Reference Example 20 in THF (20ml) were
added 3-chlorocarbonylbenzenesulfonyl chloride (502mg, 2.1mmol)
obtained in Reference Example 22 and triethylamine (312nul, 2.3mmol) and
the mixture was stirred at room temperature for 1.5 hour. To the
resultant was added water, and the mixture was concentrated under
reduced pressure and purification by silica gel column chromatography to
give 724mg (1.4mmoljof the titled compound as a white solid. Yield:

100 %.

IH NMR (DMSO-ds) 6 8.30 (1H, dd, J = 1.4, 1.7 Hz), 8.15 (1H, ddd, J = 1.3,
1.4, 7.9 Hz), 8.00 (1H, ddd, J = 1.3, 1.7, 7.9 Hz), 7.79 (1H, t, J = 5.8 Hz),
7.73 (1H, t, J = 7.9 Hz), 6.81 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 4.02 (3H, s),
3.90 (3H, s), 3.77 (1H, t, J = 6.7 Hz), 2.75 (1H, dt, J = 5.8, 6.6 Hz), 1.65-
1.60 (4H, m), 1.42-1.37 (2H, m), 1.27-1.22 (2H, m), 0.89 (3H, t, J = 7.4 Hz).
Reference Example 23

Synthesis of 2-butoxy-8-methoxy-9-[4-(3-

hydroxymethylbenzenesulfonamide)butyljadenine
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carbonylamino)butyl] adenine NH2 NN>-0 NNOO HN--/O// H'N 1/
To a solution of 2-butoxy-8-methoxy-9-(4-aminobutyl)adenine 15 solution
(1143mg, 3.7Immol) obtained in Reference Example 20 in THE (37ml)
was added 3-methoxycarbonylphenyl isocyanate (689mg, 3.9mmol)
under ice-cooling and the mixture was $firted for 5 minutes. The
precipitated solid was collected by filtration to give 1550mg (2.4mmol) of
the titled compound as a white solid. Yield: 86 %. 20 1 I3 NMR
(DMSO-de) 6 §”ﬁs7 (1H s),8.10 (1H, dd, J =15, 2.2 Hz), 7.57 (1H, ddd,

J=1,0,228, 7.48 (in, ddd, J = 1.0, 1,5, 7.6 Hz), 7.34 176 (1H, dd,
J=17.86, 82Mz) 2 H, brs), 6.1.7 (1H, t, J = 5.7 Hz), 4.15 (2H, t, J =
3.86 (2H, t, J = 6.8 Hz), 3.82 (3H, s), 3.10 (2H, dt, J

=57, 66Hz) 173 6 (2H, m), 1.66-1.59 (2H, m), 1.42-1.35 (4H, m),
0.88 (3H, t, J = 7.4 Hz).\5 Reference Example 27 Synthesis of

2-butoxy-8-methoxy-9-(4- & hﬁgoxymethylphenylamlnocarbonylamlno)
butyl] adenine NH2 N N /N0 HN OH HN The titled compound was
obtained by the same method

OH

The titled compound was obtained by the same method as
Reference Example 6.
'H NMR (DMSO-ds) & 7.74 (1H, s), 7.61-7.62 (1H, m), 7.57-7.56 (2H, m),
7.53-7.51 (2H, m), 6.78(2H, brs), 5,41 (2H, t, J = 5.7 Hz), 4.56 (1H, t,J =
6.6 Hz), 4.14 (2H, t, J = 6.6 Hz), 4.02 (3H, s), 3.76 (2H, t, J = 6.6 Hz), 2.74
(2H, dt, J = 5.8, 6.6 Hz), 1.67-1.63 (4H, m), 1.40-1.36 (2H, m), 1.31-1.27
(2H, m), 0.91 (3H, t, J = 7.4 Hz).
Reference Example 24
Synthesis of 2-butoxy-8-methoxy-9-[4-(3-

chloromethylbenzenesulfonamide)butyljadenine

NH,
N
N
Ly
N0 N N
O
HN<§20

The titled compound was obtained by the same method as
Reference Example 7.
'H NMR (DMSO-ds ) 6 10.36 (1H, br), 7.84 (1H, dd, J = 1.4, 1.7 Hz), 7.67-
7.65 (2H, m), 7.57 (1H, t, J = 7.9 Hz), 7.01 (2H, br), 4.86 (2H, s), 4.21 (2H,
t, J=6.6 Hz), 3.62 (2H,t, J=6.6 Hz), 2.78 (2H, dt, J = 5.8, 6.6 Hz),
1.65-1.61 (4H, m), 1.41-1.36 (2H, m), 1.35-1.28 (2H, m), 0.91 (3H, t, J =
7.4 Hz).

Reference Example 25
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10 Reference Example 6. i H NMR (DMSO-d6) S 8.36 (1H, s), 7.32 (1H,
s), 7.25 (1H, d, ,J =8.0 Hz), 7.13 (1H, dd, J=7.6, 8.0 Hz), 6.81 (1H, d, J
= 7.6 Hz), 6.78 (2H, brs), 6.08 (1H,t, J =5.7 Hz), 5.11
(1H,t,J=5.7Hz),4.41. (2H,d,J=5.7Hz),4.17 (2H, t, J = 6.6 Hz), 4.05 (3H, s),
3.84 (2H,t,J = 6.8 Hz), 3.09 (2H, dt, J 785 5.7, 6.6 Hz), 1.72-1.66 (2H,
m), 1.67-1.60 (2H, m), 1.41-1.35 (4H, m), 0.91 (3H,t,J=7.4Hz). A
example of a pharmaceutical preparation There was prepared an aerosol
Somtitieinig pérlmuobiyeseneshb:teo gampound of Example 9 (0.641mg,
1M 0,1, 1, 1,2-tetrafluoroethane
(972. %%%,M%% |NDU%$§‘|{A%{8£§3%%&BT}§TY By the present
|nvent|on it ha become possible to provide an 8- oxoad.enine compound
effective as't ﬁ utic or prophylactic agent for 25 diseases including
allergicdi as asthma and atopic dermatitis, viral diseases
such as herpes and'cancers. Further, in a case where the compound of
the present inventio:i\s@irnally applied (topical administration) in a
form of spray, etc., system a@\@rse effects caused by an interferon
inducing activity is suppre’§§é‘@ ‘and the strong effect is 177 exhibited in
the applied region. 178 LLOYD'WISE." . CLAIMS 1. An 8-oxoaden.ine
compound shown by the for 1):
Y3

The titled compound was obtained by the same method as
Reference Example 8.
'H NMR (DMSO-ds) 6 9.83 (1H, s), 7.77 (1H, s), 7.72-7.70 (2H, m), 7.59-
7.57 (2H, m), 6.40 (2H, br), 4.18 (2H, s), 4.12 2H, t, J =6.6 Hz), 3.60 (2H,
t, J = 6.6 Hz), 2.76 (2H, dt, J = 5.8, 6.6 Hz), 1.66-1.61 (4H, m), 1.38-1.30
(4H, m), 0.91 (3H, t, J = 7.4 Hz).
Reference Example 26
Synthesis of 2-butoxy-8-methoxy-9-[4-(3-methoxycarbonylphenylamino-

carbonylamino)butylladenine

NH,

T

|
/\/\O N/ N
0
HN—¢ g
HN

To a solution of 2-butoxy-8-methoxy-9-(4-aminobutyl)adenine
solution (1143mg, 3.7 1mmol) obtained in Reference Example 20 in THF
(37ml) was added 3-methoxycarbonylphenyl isocyanate (689mg, 3.9mmol)
under ice-cooling and the mixture was stirred for 5 minutes. The
precipitated solid was collected by filtration to give 1550mg (2.4mmol) of
the titled compound as a white solid. Yield: 86 %.

'H NMR (DMSO-ds) 6 8.67 (1H, s), 8.10 (1H, dd, J = 1,5, 2.2 Hz), 7.57
(1H, ddd, J = 1,0, 2.2, 8.2 Hz), 7.48 (1H, ddd, J = 1.0, 1,5, 7.6 Hz), 7.34
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Z1-X2--Y2 COOR2 (R)n 5 wherein ring A represents a 6-10 membered
aromatic carbocyclic ring or a 5-10 membered heteroaromatic ring; R
represents a halogen atom, an alkyl group, a hydroxyalkyl group, a
haloalkyl group, an alkoxy group, a hydroxyalkoxy group, a haloalkoxy
group, amino group, an alkylamino grolippa dialkylamino group, or a 10
cyclic amino group; n represents an integer of 0-2, and when n is 2, the
Rs may be the same or different; Z' represents a substituted or

(INdulistitutedatky reelgEpUp. 68 a2sybstitytedior pnsubstitutes; Hg) 415 (2H, t,

yel 115 ts oxyg m,.sulfur atom, S
%gsgagﬁé?%ﬂ@%%%,%?%%?fﬁé IR K HE O a2 10 (2, at,
NRSTENKS {Ifwhids Rs06h (PR6 Btk dh- Ind@raiticmly hytRob@® (4H, m),
atéh (Asubstitat@cdoHunsubstituted alkyl group, and a substituted or

RresuRsiituted cyglpalisyl group); Y'-, Y2 and Y3 represent each
'@dﬁ%&lenden \ z_aklsingle %Jnd or an alkylene 20 group; X' represents
oXygeﬁsall o(r)n, SUTHC A S ,Oﬁﬁég({ﬁﬁ@éin R4 is hydrogen atom or an
BT B Up) thiy osingid omdo &2 bepresents d)jrodpniateime a substituted
or unsubstitutggl, alkyl group, a substituted or unsubstituted alkenyl group,

a substituted dr 25 unsubstituted alkynyl. group or a substituted or
unsubstitutéd cyrioalk 5/group; and R1 represents hydrogen atom,

ftkoxy group, an alkoxycarbonyl group, a haloalkyl

bydwggaﬁq?
group, a haloa koxy\g_r%ija substituted or unsubstituted aryl group, a

substituted or unsubstituted heteroaryl LLOYD WISE 179 group or a
substituted or unsubstitutﬁN cyaboalkyl group, or its pharmaceutically

acceptable salt. OH
HN\< :S

The titled compound was obtained by the same method as
Reference Example 6.
'H NMR (DMSO-ds) 6 8.36 (1H, s), 7.32 (1H, s}, 7.25 (1H, d, J = 8.0 Hz),
7.13 (1H, dd, J = 7.6, 8.0 Hz), 6.81 (1H, d, J = 7.6 Hz), 6.78 (2H, brs), 6.08
(1H, t, J = 5.7 Hz), 5.11 (1H,t,J =5.7 Hz), 4.41 (2H, d, J = 5.7 Hz), 4.17
(2H, t, J = 6.6 Hz), 4.05 (3H, s), 3.84 (2H, t, J = 6.8 Hz), 3.09 (2H, dt, J =
5.7, 6.6 Hz), 1.72-1.66 (2H, m), 1.67-1.60 (2H, m), 1.41-1.35 (4H, m), 0.91
(BH, t, J = 7.4 Hz).
A example of a pharmaceutical preparation

There was prepared an aerosol containing per 1 g of the aerosol, the
compound of Example 9 (0.641mg, 0.06%), ethanol (26.816mg, 2.68%) and
1,1,1,2-tetrafluoroethane (972.543mg, 97.25%).

INDUSTRIAL APPLICABILITY

By the present invention, it has become possible to provide an 8-
oxoadenine compound effective as a therapeutic or prophylactic agent for
diseases including allergic diseases such as asthma and atopic dermatitis,
viral diseases such as herpes and cancers. Further, in a case where the
compound of the present invention is externally applied (topical
administration) in a form of spray, etc., systemic adverse effects caused by

an interferon inducing activity is suppressed and the strong effect is



2. The 8-oxoadenine compound according to claim 1, wherein ring A
represents a 6-10 membered aromatic carbocyclic ring, or a 5-10 5
membered heteroaromatic ring containing 1-4 hetero atoms selected from
0-4 nitrogen atoms, 0-2 oxygen atoms and 0-2 sulfur atoms; R represents
a halogen atom, an alkyl group of 1-6 cirfdons, a hydroxyalkyl group of
1-6 carbons, a haloalkyl group of 1-6 carbons, an alkoxy group of 1-6
carbons, a hydroxyalkoxy group of 1-6 carbons, a haloalkoxy group of 10
L-hearhens, aRHNOHIeD apiaikylamino group of 1-6 carbons, a
dialkylamino group in which each alkyl moiety has 1-6 carbons, and a
cyclic amino group; n is an integer of 0-2, and when n is 2, Rs may be the
same or different; Zt represents an alkylene group of 1-6 carbons or a
cycloalkylene group of 15 3-8 carbons, which is optionally substituted by
hydroxy group; X2 represents oxygen atom, sulfur atom, SO2, NR5, CO,
CONRS, NRSCO, SO2NR5, NR5SO2, NR5CONRG6 or NR5CSNRG6 (in
which RS and R6 are independently hydrogen atom, a substituted or
unsubstituted alkyl group of 1-6 carbons, and a substituted or
unsubstituted cycloalkyl group of 3-8 20 carbons, wherein the substituents
of the alkyl group or cycloalkyl group are selected from a halogen atom,
hydroxy group, an alkoxy group of 1-6 carbons, carboxy group, an
alkoxycarbonyl group of 2-5 carbons, carbamoyl group, amino group, an
alkylamino group of 1-6 carbons, an dialkylamino group in which each
alkyl moiety has 1-6 carbons, a cyclic 25 amino group, carboxy group and
tetrazolyl group which may be substituted by an alkyl group of 1-6
carbons.); Yi, Y2 and Y3 represent each independently a single bond or
an alkylene group of 1-6 carbons; X1 represents oxygen atom, sulfur
atom, SO2, NR4 (wherein R4 represents 30 hydrogen atom or an alkyl
group) or a single bond; R2 represents a substituted or unsubstituted alkyl
group of 1-6 carbons, a substituted or unsubstituted alkenyl group of 2-6
carbons, a substituted or unsubstituted alkynyl group of 2-6 carbons or a
substituted or
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unsubstitutcd cycloalkyl group of 3-8 carbons (wherein the substituent in
35 the alkyl group, alkenyl group and alkynyl group is selected from a
halogen atom, hydroxy group, an alkoxy group of 1-6 carbons, an acyloxy
group of LLOYD VVISF;E 180 2-10 carbons, amino group, an alkylamjneyyp WISE
group of 1-6 carbons, a dialklylamino gfé®ip in which the each alkyl '
moiety has 1-6 carbons, and a cyclic amino group); and Ri represents
hydrogen atom, hydroxy group, an alkoxy group of 1-6 5 carbons, an
alkoxycarbonyl group of 2-5 carbonsgas@ipalkyl group of 1-6 carbons, a
haloalkoxy group of 1-6 carbons, a substituted or unsubstituted aryl group
of 6-10 carbons, a substituted or unsubstituted 5-10 membered heteroaryl
droup cahtafhifgeRdemang s atpREEKletiorviohy dhediesgain dloms, 0-2
oxygen atoms anghp-2 sulfur atoms, or a substituted or 10 unsubstituted
cycloalkyl group of 3-8 carbons; and the said substituent in the aryl group,
the heteroaryl and H‘le cycl.oalkyl group is selected from a halogen
atom, hydro n alkyl group of 1-6 carbons, a haloalkyl group of
1-6 cgrbons, An alkoyy gro Q-6 carbons, a haloafé Xy group of 1-6
:%?(b’ ns, onyhNgroup of 15 2-5 carbons3amino group, an
alkylamino group of 1-6 carbons and a_diatk Jmrife. r8 (wherein the
each alkyl group has 1.-6 cZ’;{rbdﬁzs),'*&% ' id cycﬁ;c gﬁﬁno group
represents a 4-7 membered saturated cyclie-amjno group containing 1-2
hetero atoms selected from 1-2 nitrogen atoms, 0“1 oxygen atom and 0-1
sulfur ator’{jl,e \%\ér%ich .may, be substit teg 91\8ith amhglé)x%(?iﬂ atom hédro

group, oXo0 grou%,%%fk%&%&ﬁ% 16" carbons, an & %&%?&b Cc?flzg%cy clic

EarBotsaan Afkyierteri @ fatisiorzBnasib 6H32or an alkoxycarbonyl
WaeupRis2rit sarbensginthedarmitaa(lky vkt s alinmtd fhtitalkyl group, a
har utically acce I It. 25 3. The 8-oxaadenine compaqund
e B 4 R B R M oy
i&rm@@y@flm@@aﬂﬁf@ammo group, a dialkylamino group, or a

cyclic amino group;

n represents an integer of 0-2, and when n is 2, the Rs may be the same or
different;

Z! represents a substituted or unsubstituted alkylene group or a
substituted or unsubstituted cycloalkylene group;

X2 represents oxygen atom, sulfur atom, SOz, NR5, CO, CONRS, NRSCO,
SO2NRS5, NR5SO9, NRSCONRS or NRSCSNR® (in which RS and R¢ are each
independently hydrogen atom, a substituted or unsubstituted alkyl group,
and a substituted or unsubstituted cycloalkyl group);

Y1, Y2 and Y3 represent each independently a single bond or an alkylene
group;

X! represents oxygen atom, sulfur atom, SOz, NR* (wherein R#* is hydrogen
atom or an alkyl group) or a single bond,;

R2 represents hydrogen atom, a substituted or unsubstituted alkyl group,

“a substituted or unsubstituted alkenyl group, a substituted or

unsubstituted alkynyl group or a substituted or unsubstituted cycloalkyl
group; and

R! represents hydrogen atom, hydroxy group, an alkoxy group, an
alkoxycarbonyl group, a haloalkyl group, a haloalkoxy group, a substituted
or unsubstituted aryl group, a substituted or unsubstituted heteroaryl
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35

is oxygen atom, sulfur atom, NRS, SO2, NR5S0O2 or NR5CONRG6. 4. The
8-oxoadenine compound or its pharmaceutically acceptable salt
according to any of claims 1-3, wherein Y3 in the formula (1) of the 30
calim 1 is a single bond, methylene or ethylene. 5. The 8-oxoadenine
compound or its pharmaceutically accept&ble salt according to any of
claims 1 to 4, wherein Z1 in the formula (1) of the calim 1 is a straight
chained alkyelne group of 1-6 carbons which may be substituted with

layetxw HE0uDH3%i A (Bae3-axRrding teanpeundigyits-ghgrmaceutically
acce € Ie salt a w@@ to an ]fclalms 1-5, wherein X1 in the formula

g ReTLOYD IS Oxygen atom or sulfur atom. 7.
he 8- o%&hﬂ&nﬁ@é@ﬁ@&%@@@ﬂ@%@@a@émﬂ@gw sdetptdbleheyein ring A

acpoedingt 0,00y 10f elaimbdral whateiniy camﬁaeiemui@glbefgr@ 1calim
!n'grﬁbgé?g!{a 1?96%&10%{1%%}5%'? %8{’1961?1](1 ? ﬁaﬁbfi“?ex% sl, selected from

8-oxoadenine compouna or its p armaceutl acce tab

Qe drdiRgaraiPar ddinds %fg%mremwm g(as%vﬁae calim
Rlsdpyﬂmfgﬁm attbmlcaealkimwcamboamgrgmmpymﬁdxﬁ grolroy, anhydroxyalkyl
lqxy gFoLp; gafrty@n% %%QQH@IWBW@E'téaI?B@Hgaﬁ?quﬁgg Xy group of

8 A H R A s LA
l*&(@@l’b@vimrémw@ggmﬂpnaw 3ndeR2iha\ar thep seimeameatiing asain

e feymuand PrbB 5 id SaEhsbavm Dk fneferalad3) netheBERYla: a
I(::e}?cﬁg amino group;

n is an integer of 0-2, and when n is 2, Rs may be the same or different;
Z! represents an alkylene group of 1-6 carbons or a cycloalkylene group of
3-8 carbons, which is optionally substituted by hydroxy group;

X2 represents oxygen atom, sulfur atom, SO;, NRS, CO, CONRS, NR5CO,
SO2NRS, NR5SO2, NRSCONRS or NRSCSNRS (in which RS and R¢ are
independently hydrogen atom, a substituted or unsubstituted alkyl group
of 1-6 carbons, and a substituted or unsubstituted cycloalkyl group of 3-8
carbons, wherein the substituents of the alkyl group or cycloalkyl group
are selected from a halogen atom, hydroxy group, an alkoxy group of 1-6
carbons, carboxy group, an alkoxycarbonyl group of 2-5 carbons,
carbamoyl group, amino group, an alkylamino group of 1-6 carbons, an
dialkylamino group in which each alkyl moiety has 1-6 carbons, a cyclic
amino group, carboxy group and tetrazolyl group which may be substituted
by an alkyl group of 1-6 carbons.);

Y1, Y2 and Y3 represent each independently a single bond or an alkylene
group of 1-6 carbons;

Xlrepresents oxygen atom, sulfur atom, SOz, NR*4 (wherein R* represents
hydrogen atom or an alkyl group) or a single bond;

R? represents a substituted or unsubstituted alkyl group of 1-6 carbons, a
substituted or unsubstituted alkenyl group of 2-6 carbons, a substituted
or unsubstituted alkynyl group of 2-6 carbons or a substituted or
unsubstituted cycloalkyl group of 3-8 carbons (wherein the substituent in
the alkyl group, alkenyl group and alkynyl group is selected from a halogen

atom, hydroxy group, an alkoxy group of 1-6 carbons, an acyloxy group of

LLOYD WISE
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COOR2p-_1\COORZ (R)n (R)n (3) (4) (wherein R, n and R2 have the

same meaning as in the formula (1), and R3 is hydrogen atom or an alkyl
group). 10. The 8-oxoadenine compound or its pharmaceutically LLOYD WISE
acceptable 20 salt according to claim 9, wherein R2 is methyl group or an

alkyl group of 2-6 carbons substituted by dialkylamino group or a cyclic

amino group. 11. The 8-oxoadenine compound or its pharmaceutically
acceptable salt according to claim 9 or 10, wherein R3 is hydrogen atom.

221 B phesoiesesiital corapgsiten AeMRrsingG he 8rPyeadeninensds, a

t lly acce aIt as clai an
clalms 1Q§118£1é %‘%}%@gqﬁ}g{% |é¥llt "_3[%&3« kr(1:?7mun(2)1€ ﬁ‘lat%r titn %B?&r?g and a
e BeABHBRHR EIMBBANd or its pharmaceutically acceptable salt as
Haimpddscarny bfydeigsnlatdras apdrdRyEMASE alB&l&@Bi\gegP@i@dtﬁnI 6

s4rboiherapeLtic,l PLORBHRCHE RS BE fory '&ng@?@sg%d&%%&yﬁ group of 1-6

alleg%:%%lsea T (Q%mprlsmg the 8-Oxoadenine compound or its
eBtlCAIRAECCEPEIIE B dsQIaftiRenn aﬁﬁl&?%%@@ qn @aHpsituted
ambenng;edﬁat 105cax poedicanseritsforuopicat adnsintsétatioe ¢ Fapasingmbered
e &-o9adenins compaund arisharmacsuiically-aecgniable sait ﬁlscrogen
cltaé)lrrpled In,any of of cIa sa redlent 16. A use of the
R L T aqar%%ﬂa%ﬁ&iéh ﬂ?lﬁooﬁc%éb’t]aﬁfétkléﬁdagr
élaﬁﬁé’d‘ﬁﬁla?%ﬂdfwa?ﬁié&mgmépméﬁu&mﬂn@an immuno-modulator.
dhdAnss eidhadaxaadeninakempaushabits b aRaceHisaldoup and the
%Q%Jatﬁg;? gs%h%slglglemec(%elg Fon? faci%t o?gél'nla:{'tg% ”}?né‘lfg%“QP g , an alkyl
group of 1-6 carbons, a haloalkyl group of 1-6 carbons, an alkoxy group of
1-6 carbons, a haloalkoxy group of 1-6 carbons, an alkylcarbonyl group of
2-5 carbons, amino group, an alkylamino group of 1-6 carbons and a
dialkylamino group (wherein the each alkyl group has 1-6 carbons),

and the said cyclic amino group represents a 4-7 membered saturated
cyclic amino group containing 1-2 hetero atoms selected from 1-2 nitrogen
atoms, 0-1 oxygen atom and 0-1 sulfur atom, which may be substituted
with a halogen atom, hydroxy group, oxo group, an alkyl group of 1-6
carbons, an alkoxy group of 1-6 carbons, an alkylcarbonyl group of 2-5
carbons or an alkoxycarbonyl group of 2-5 carbons, in the formula (1) of
the calim 1,

or its pharmaceutically acceptable salt.

3. The 8-oxoadenine compound or its pharmaceutically acceptable
salt according to claim 1 or 2, wherein X2 in the formula (1) of the calim 1
is oxygen atom, sulfur atom, NR5, SO;, NR5SO; or NRSCONRS,

4, The 8-oxoadenine compound or its pharmaceutically acceptable
salt according to any of claims 1-3, wherein Y3 in the formula (1) of the
calim 1 is a single bond, methylene or ethylene.

5. The 8-oxoadenine compound or its pharmaceutically acceptable
salt according to any of claims 1 to 4, wherein Z! in the formula (1) of the
calim 1 is a straight chained alkyelne group of 1-6 carbons which may be
substituted with hydroxy group.

0. The 8-oxoadenine compound or its pharmaceutically acceptable

salt according to any of claims 1-5, wherein X! in the formula (1) of the
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therapeutic or prophylactic agent for viral diseases, cancers and allergic
15 diseases. 18. A process for preparing the 8-oxoadenine compound as
claimed in any of claims 1-11. which comprises brominating a compouh@YD WISE
shown by the formula (10): NH2 N (10) Y1 R1'XI"Nys Z1-x2-Y2 -
COOR2 (R)n 20 whereinring A, n, R, BIR2, Xi, X2, Yi, Y2, Y3 and Zi are
the same defined in the claim 1, reacting the resultant with a metal
alkoxide and then hydrolyzing, or hydrolyzing the resultant. 19. A

calirpound shoyeh ytdhe Hraula 1ol OYD \NISE; 183 NH2 NN R X

PN Vo TSI G AL B 2
DRLbaRRY tHE S loxeaddtintPémadotnavhs iriacibéa thargreiolalgiimf the
¢alith vihis e comgirisesrie protectitigyéeeegpoundsshown-byrba dormula

§11): NHgLe ggwgﬁingx&%ﬁn@og]ffg(%}tLYaer}‘l&%%gcRa%Iy acceptable
salt according to any of claims 1-7, wherein R! in the formula (1) of the
calim 1 is hydrogen atom, an alkoxycarbonyl group, hydroxy group, or an
alkoxy group.

0. The 8-oxoadenine compound or its pharmaceutically acceptable
salt according to any of claims 1-8, wherein a group shown by the formula
(2) in the formula (1) of the calim 1:

Yﬁ\
2

(R)n

(wherein ring A, R, n, Y3 and R2 have the same meaning as in the formula

(1)

is a group shown by the formula (3) or the formula (4):

R3
R3
= COOR? o
’ \\ \\<;/J COOR?
X ’ \ \
(R)n (R)n

3) “4)
(wherein R, n and R? have the same meaning as in the formula (1), and R3
is hydrogen atom or an alkyl group).
10. The 8-oxoadenine compound or its pharmaceutically acceptable
salt according to claim 9, wherein R? is methyl group or an alkyl group of
2-6 carbons substituted by a dialkylamino group or a cyclic amino group.
11. The 8-oxoadenine compound or its pharmaceutically acceptable
salt according to claim 9 or 10, wherein R3 is hydrogen atom.
12. A pharmaceutical composition comprising the 8-oxoadenine
compound or its pharmaceutically acceptable salt as claimed in any of
claims 1-11 as an active ingredient.
13. An immuno-modulator comprising the 8-oxoadenine compound or

its pharmaceutically acceptable salt as claimed in any of claims 1-11 as an
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(R)n whereinring A, n, R, R1, R2, XI, X2, Y1, Y2, Y3 and Z| are the same

defined in the claim 1. 10 21. A compound shown by the formula (11):

NH2 N/N OCH3 111} RX~NN 3 Y zI-XZ-Y2 ~COOR2 \wjj\(R)n LLOYD WISE
wherein ring A, n, R, R, R2, XI, X2, Yi. Y2, Y3 and Zi are the same

defined in the claim 1.. 22. A compoundi&® a pharmaceutically acceptable

salt thereof selected from 15 the group consisting of the following

compounds: 2 -Butoxy-8-0x0-9- [2-(3-methoxycarbonylphenoxy)ethyl]
adeninen Q¥R AWISE: 184 2-Butoxy-8- oxo -9- [2-

(Bm.ethexycar e th toxy- 8 -0x0-9 -
2?4(2 mel?:tg)l(y gﬁ%é(ggyé)%é?‘%%@?’)f%% %. n neOI‘ ’VII' (!,‘1186 SCS cancers or
SlistRa% A EReL8- F?@Pﬁétﬁgx%é%n%@ﬁﬁﬂﬁ@ﬂ%@ﬁ@m&ﬁﬂ]@ﬁ%ne 2
BuiomaBeotteaH] 2:(4apethdxyeatkonylphasaxiyeilhyl]ddanings 5-11 as an

%&H@’ﬁ){' QK- [2-(4-methoxycarbonylmethylphenoxy)ethyl] adenine, 2

toxy- -0 (2-methoxycarbony! ethyl) phenoxv]ethyl}adenlne
utoxy:8%5 %86(@{{5% ORI BSHYIRE Sy fromphidesbi-

Qd@ﬁq}@mzem)@o&ndagg {4 (BHEOmaceutically acceptable salt as claimed
methaxycalnany rmeihyﬁ@ra\%?ﬁ@ﬁ%%%?@&%)ﬁytylladenlne

%(l)Butoxy -8- oxo l}] oxoad ’
ethoxycarbonyiteny BRHSEABS SIRRMSISLRA Sy ehaEmaceutically
ABARIRARE: 6rbL G paclgimed in any of claims 1-11 for manufacturing an
immuno-modulator.

17. A use of the 8-oxoadenine compound or its pharmaceutically
acceptable salt as claimed in any of claims 1-11 for manufacturing a
therapeutic or prophylactic agent for viral diseases, cancers and allergic
diseases.

18. A process for preparing the 8-oxoadenine compound as claimed in
any of claims 1-11 which comprises brominating a compound shown by

the formula (10):
NH,

J\ \> (10)
Y3
b x2__\{2 “CooR?

(R ,

wherein ring A, n, R, R!, R2, X1, X2, Y1 Y2, Y3 and Z! are the same

defined in the claim 1,

1
R1 /Y\X'l

reacting the resultant with a metal alkoxide and then hydrolyzing, or
hydrolyzing the resultant.
19. A compound shown by the formula (10):
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methoxycarbonylmethylphenylaminocarbonylamino)butyl] adenine, 15

Methyl [3-({12-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9- yl)ethyl]
amino}methyl)phenyllacetate, LLOYD WISE
[3-({[2-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)ethyllamino}methyl)phenyl]acetic acitd ®ethyl
3-({[3-(6-mino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9- 20
yl)propyllamino}methyl)benzoate, 3-({[3-(6-Amino-2-butoxy-8-o0xo-7,
8-di.hydro-9H-purr{n_-{9- yh)propyllamino}methyl)benzoic acid, Methyl
4-({[3-(6-amino-2-pufoxy-8-oxo-7, 8-dihydro-9H-purin-9- yl)propyl]
amino}methyl)bepzoate, 2§
4-({[3-(6-Amim®ff-bu y- }(0-7,8-dihydro-9H-purin-(%)

yl)propyllamino}methyl)benzoic acid, Methyl

%{,Efsyfﬁgn -puto -oxo-9H-purin-9-yl)prop)gl](z-morpholin-
-ylethyl)@mino] methyl}phgnyl) acetate, Mettyl ~Y~_ 5
[3-({[4-(6-amino-2-butoxy-8ZdxoX? :8=difiyd purin-9941R

yh)butyllJamino}methvl)phenyl]acetate, Ethy

2-[2-(6-amino-2-butoxy-8-0xo0-7, 8-dihydro-9H-pL$ﬁ|)119- ’

yh)ethoxy]benzoate, 3-(Dimethylamino)pro
-6 RO LBy o By R Sr: B MoV A gy e same
cieforadeiBshatiaim 1.
&@4{({[46(%@6“ 'Ie@s&&umﬁpﬁiﬁzfgﬂséﬁigx@eiagasﬂfﬁer@a&pﬂ' Wty AaiBeribed in any

ifon yllpropanoate, . 1.
R R P s R PP 81 ymrgnd shown by the formula
yBblityllamino}sulfonyl)phenyllpropanoic acid, Methyl
(3-([[4-(6-amino-Zﬁp_ytoxy-&oxo-?,8-dihydro-9H-purin-9-yl)butyl](2- pyrroli
din- l-ylethyl) ami o]QSquonyI}phenyI)acetate, 5
utoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)butyl](2-
pyrrolidin-l-yleﬂhy/l)a mo] Ifon)él)}gnenyl)acetic acid(”)

§‘ 3

A e
R1/ \X1 N l\{ Y3\
Z1___x2___Y2_®/ COOR?
(Rn ,

wherein ring A, n, R, R!, R2, X1, X2, Y1 Y2, Y3 and Z! are the same
defined in the claim 1.

21. A compound shown by the formula (11):

NH,
= N
N
1 ‘ N ocH, (1
R1/Y\X1 \N N v3
\zx_xszz_Q \COOR2
(R)q

wherein ring A, n, R, R, R2, X1, X2, YL Y2, Y3 and Z! are the same
defined in the claim 1.
22. A compound or a pharmaceutically acceptable salt thereof selected from
the group consisting of the following compounds:

2-Butoxy-8-0x0-9-[2-(3-methoxycarbonylphenoxy)ethyl|adenine,
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Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl] (2-
methoxyethyl) amino] sulfonyl}phenyl)acetate, LLOYD WISE
(3-{[[4-(6-Amino-2-butoxy-8-ox0-7, 8-dihydro-9H-purin-9-yl)butyl] (2 10
methoxycthyl)amino] sulonyl}phenyl)acetic acid, Methyl
(3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dimy@#0-9H-purin-9- yl) bu tyl] (methyl)
amino] sulfony I}phenyl) acetate, (3-{[ [4-(6-Amino-2-butoxy-8-oxo0-7,
8-dihydro-9H-purin- 9 yl)butyl](methyl)aminolsulfonyl}phenyl)acetic acid,
D5Btetyt-8-ox0-9-[2-(3- methoxycarbonylmethylphenoxy ethyl adenine,
Q-2 (9 urln

%‘%{éé%fr%:r?o §)\;ﬁai%/nleg%1 pro yﬁrlgrxﬁ% or)y thl)(@) Rﬁ]ﬁy cef%ffé [3-

[BY6 ORHIRG2E Mt Ry (B-5%@ 170’8518 ?ﬁ?ﬁ@%@ﬁ KR tyljadenine,
@mmamm-zzm(mmwmwmwﬁpmnyuamm
Meékhxb (H35485200 PO 2-PHIBY8:0%%s (Z’{% J%‘ILRHQQ j&hadenine,

etate ethyl %{“
[

I |no Ifo I enyl]
Qg 8 bethyl}adenme

8“7“% ﬂ?%%r SRR
ﬁy&r@@xﬁ &eihvlﬁdﬁy@amlno] sulfonyl}phenyl) acetate,
EeltHotEAming rbe&%&%&ﬂaﬁxﬁi@y@mﬁ dhiRS-yhbutyl] (2-

%/%&é%% -methylpye Léamlno] sulfonyl}phcnyl)acetie acid, 25 Methyl
to

Yamino-2- y-8-0x0-7,8-dihydro-9H-purin-9-

ynethyRararbrsuong pHbeyRssssmionrmye) butylladenine,
[B-H{{AdgyamipRo2hyoKy-8-0%0-7,8-dihydro-9H-purin-9- yl)butyl] [(2

g- % %dl%mmg{ gfﬁutéiamﬁgu%%ﬁ%?{@ i)%[ﬁtt e%%:% r%yr] [ (2R)-2,
Séé}ﬂﬂ?ibﬁr%)@fﬁ?o%ﬂﬂa iho) sulfonyl)phenyl] acetic acid, Methyl
%ﬁiﬁdﬁy@ﬁmbﬁfiybhwﬁaﬂalbﬁﬁﬂa&mwmeﬂywﬁ”rﬁﬂﬂdhbﬂ@ﬁh[&iﬁﬁme
Ry %%*%% e e alin AR R
ﬁ&@ﬂ‘&/ﬂfﬁﬁﬂ ﬁlr](%)ﬂ'jﬁi;ﬁrno}sulfonyl)ben20|c acid, 35
Met{i%(e ﬁﬁﬁﬁéﬁea%hofﬁfbu&mﬁ-@&mﬁwﬂhw%%nmﬁ@ yl)butyl](3-
m%gmhigfﬁiﬁwguﬁ?%@gﬂmg@g@@ggﬂz acetate, LLOYD WIi E S 186
Methyl 3-({[3-(6-mino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoate,
3-({[3-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)propyljamino}methyl)benzoic acid,
Methyl 4-({[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljpropyllamino}methyl)benzoate,
4-({[3-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoic acid,
Methyl (3-{[[3-(6-amino-2-butoxy-8-oxo-9H-purin-9-yljpropyl}|{(2-morpholin-
4-ylethyljamino]methyliphenyljacetate,
Methyl [3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)butyl]aminoymethyljphenyl]jacetate,
Ethyl 2-[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)ethoxy]benzoate,
3-(Dimethylamino)propyl 2-[2-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-
purin-9-yljethoxy|benzoate,
Methyl 3-[4-({{4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)butyl]amino}sulfonyl)phenyl]propanoate,
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(3-{[[4-(6-Amino-2-butoxy-8-ox0-7, 8-dihydro-9H-purin-9-yl)buty]] (3-
morpholin-4-ylpropyl)amino]methyl}phenyl)acetic acid, Methyl |
[3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl][3- LLOYD WISE
(dimethylamino)-2, 2,2 -dimethylpropyl]amino}methyl)phenyacetate, 5
[3-({[4-(6-Amino-2-butoxy-8-oxo-7,8-difyidro-9H-purin-9-y1)butyl][3-
(dimethylamino)-2,2-dimethylpropyllamino}methyl)phenyljacetic acid,
Methyl [3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H- purin -9-yh)butyl][3-
ex(ipyrtolidiniby)promibaminolmetwphs b aseiate,
g‘y{({{iw Bd Jaj;;:](o 7, 8- dlhydro -OH- purln yI)butyI] [3-(2 10
d|n I Ipro &%21{ |n%gﬁ1 plﬁeny 3 ic acid, Methyl

ﬁ?ﬁ% “a W%B%Qm%ﬁygr’o’ S+Hpyidro-Abutyli{a-9-y1)butyl)(2-
msmmmrwémwmnbmemwpmnyﬁﬁmme

A-{E-Amineo 20 0001 0-9x0c E RO I SO Gy
mor h ﬁyl&et%smmo et I}phenv cetlc acid
g! 3! fg-aml 0- %‘Hﬁrﬁ@ﬁyl)propyl]

Bl isz(@mmpwaznwjmw@k}pbeﬁﬁ)ahhmeomhphrm 9-yl)butyl](2-
deM@ W@%ﬁ hé(géga%gl purin-9-yhbutyl][2- (1

amlno} et

a I5 enyl] acetate Methyl
g JJ:( aj?nlno h‘%/_l?oxy)g 8ldfti Sl BY Ydibytyll(2-
Hiamiaol sulfonyl}phenyl)acetlc ac1d

wetnﬂy(aaammqemw@sﬁ@o&ﬁ@m@w 8Hapngar8-ohefivin o

ggﬂér%ﬁ%ﬁ;%)uté% yq&%y}}%h(? ﬂ%r C%ti—altﬁl’mn 9- yl) ethyl] amino
é?ﬂ"{éﬁ ?&g}gf@ %SbME?IWrS 0x0-7,8-dihydro-9H-purin-9-
@Hiﬁﬁﬁfﬁmmﬁabﬂiﬁbﬂ’sﬁimﬁ%ﬁ@ﬁyqﬁb@d‘twﬂ ;-
é&amagggﬁﬂ%&;‘% > t?d§3é%lﬁxa 7 gl—fiﬂ?ﬂ{l drg- 9H-purin-9-yljbutyl][3-
@ ﬁ%@ﬁmmh&%ﬁg&gﬁ%y&gm)wgwpnm sulfonyljphenyl]acetate,
[[3-({FB-{@~amiim> 22bbrtcoy:B-8x@:3;8; Syl thad 061 PHFBB180 -yl bu tyl][3-
(ﬂ)ﬁf@@iﬁl@%ﬁ%ﬁ@@ﬂhﬁ@?ﬂg la@gﬁgﬂ Endl %éﬁg"ﬁfgn)’;ﬂpgenyl acetic acid,
I\Pe"ﬁq § n}%tqugmm Lgl butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)propyljamino}sulfonyl)phenyl]acetate,
Methyl (3~{[[4—(6-amino—2—butoxy-8-oxo—7,8—dihydro—9H—purin—9-yl)buty1](2-
hydroxy-2-methylpropyl)amino] sulfonyl}phenyljacetate,
(3—{[[4—(6—Amino—2~butoxy~8—oxo—7,8-dihydro—9H—purin—9-yl)butyl](2—
hydroxy-2-methylpropyl)amino]sulfonyliphenyl)acetic acid,
Methyl [3—({[2~(6—amino—Q—butoxy—8—0x0~7,8-dihydro~9H—purin—9—
yllethyllamino}sulfonyl)phenyl]acetate,
Methyl [3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)butyl][(2R)~2,3-dihydroxypropyl]amino}sulfonyl)phenyl]acetate,
[3—({[4—(6—Amino—2-butoxy—8—oxo-7,8~dihydro~9H—purin-9—y1)butyl][(2R)—2,3—
dihydroxypropyl]lamino}sulfonyl)phenyl]acetic acid,
Methyl 3—({[4—(6—amino-2—butoxy—8~oxo-7,8-dihydro—9H~purin—9—yl)butyl][3~
(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)benzoate,
3—({[4—(6—Amino—2—butoxy—8~oxo—7,8—dihydro—9H—purin—9-yl)butyl][3—
(dimethylamino)-2,2-dimethylpropyl]amino}sulfonyl)benzoic acid,
Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl|(3-
morpholin-4-ylpropyljamino]methyliphenyl)acetate,
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yl)propyllamino}methyl)phenyl]acetic acid, Methyl
(3-{[[2-(6-amino-2-butoxy-8-o0x0-7,8-dihydro-9H-purin-9-yl)ethyl](2-

methoxyethyl)amino]methyl}phenyl)acetate, 35 LLOYD WISE

(3-{([2-(6-Amino-2-butoxy-8-methoxy-9H-purin-9-yl)ethyl](2
methoxyethyl)amino]methyl}phenyl)acet®ecacid, LLOYD WISE 187 Methyl
(3-{[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9- yl)ethyl]
sulfonyl}phenyl)acetate, Methyl

(3-{12~ (@Mﬂﬁ@%@ﬂx@’@%go&d@ﬂqﬁ%% RHAY r})gn}ﬁl%tq}ﬁ]bu tyl}(3

I h
%;Eﬂéﬂﬁﬁo IS m‘?%‘ﬁ‘ﬁﬂ)&?%ﬁﬁ%%m
§>f5 (e Qnﬁﬁﬁ}h@e%}ﬁﬁ@ﬁyﬁam@ &Id}m&dﬂm%{?p(ﬁrmg})irbtyl
(dmyeﬂayml,ﬁerﬁ+lzyﬁrax lprap&ljanhyl@}%!ﬂ& lg&a[
(6126520055 ;Jg# urI9 1}/I)ethyf[] 2-
{1 ye hyI) amln m hyl?&ﬁenﬁacéfa{e yijb
é) E@C W%@r 8L 9&?&9%?1!7]1@?@%%@%10 acid,
h@@@x&&h&[ﬁa@r@nﬂ@l}pﬁm@}&@ﬁi@w 8- dlhydro 9H-purin-9-yl)butyl][3-
Bd;;@fg 25 a enine,
e gﬁfxﬁglg 4 }((gﬂﬁ)}%’ég%%g?g% {Qﬂe(; ﬂgﬁlﬁ) 3;(3]?) t?hﬁ]adenlne 15
égﬂ i gn%“b RYRYErE) ARy ﬁ‘é?y%ﬁhyﬂlweﬁmé}butﬂ][ -(2-
QXBBBW@JW%WZ}WHmma}bMWWﬁWMMadenme
MB&H}BWSB{[CP%O(@ %&W%YW@WM?@W 335] O-glbutyl](2-
g adenin

But 8- 9 4-h carbon Imethylphenoxy)et
gl%rtjﬁ%)& B ot J{-‘i{‘% é“ﬁ’i}a{ afsiipfenoxylethylladenine,

{{[4- (6 Ammo 2-butoxy-8-0x0-7,8- d1hydr0 9H-purin-9-yljbutyl](2-
ar&qim@yrﬁ axy}@&@a@%@ﬁ&pﬁ@ﬁ%%é%%é%@%@ﬁe{@m'de)bUty']ade”'”
ﬁreﬁ o%éyég)%[ons? l[qg(%z%lﬁté)sxlﬁfgngﬁ? defbidiyaienitd; purin-o-

193@;(@@@0(31 -4-ylpropyl)amino]methyl}phenyl)acetate,
Mﬂmﬁwmnqupamﬂamm@ww@%mmwﬁwﬁé}mrm 9-yl)jbutyl][2-
(1H-tetrazol-5-yl)ethyllamino}methyl)phenyl]acetate,

Methyl (3—{[2—(6—amino—2—butoxy—8—oxo—7,8—dihydro—9H—purin—9-
yljethyl]thio}phenyl)acetate,
(3-{[2-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyl]thio}phenyl)acetic acid,

Methyl (3-{[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)ethyllamino}phenyl)acetate,

Methyl (3-{[3-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)propyl]amino}phenyl)acetate,
(3-{[3-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)propyljamino}phenyl)acetic acid,

Methyl [3-({[3-(6-amino-2-butoxy-8-o0x0-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)phenyl]acetate,
([3-({[3-(6-Amino-2-butoxy-8-methoxy-9H-purin-9-
yl)propyllamino}methyl)phenyl]acetic acid,

Methyl (3-{[[2-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)ethyl](2-
methoxyethyljamino]methyl}phenyl)acetate,
(3-{[[2-(6-Amino-2-butoxy-8-methoxy-9H-purin-9-yl)ethyl](2-
methoxyethyl)amino]jmethyliphenyl)acetic acid,
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Methyl (3-{[2-(6-amino-2-butoxy-8-o0x0-7,8-dihydro-9H-purin-9-
yljethyl]sulfonyl}phenyl)acetate,

Methyl (3-{[[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyl](methyl)amino]methyl}phenyl)acetate,
(3-{[[2-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yljethyl](methyljamino]methyliphenyl)acetic acid,

Methyl 4-[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)-2-
hydroxypropoxy|benzoate,

Methyl (3-{[[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)ethyl](2-
hydroxyethyl)amino]methyljphenyl)acetate,

Methyl (3-{[[4-(6-amino-2-butoxy-8-o0xo0-7,8-dihydro-9H-purin-9-yl)butyl](2-
hydroxyethyl)amino]methyl}phenyl)acetate,
2-Butoxy-8-0x0-9-[2-(3-hydroxycarbonylphenoxy)ethyl]ladenine,
2-Butoxy-8-0x0-9-[2-(3-hydroxycarbonylmethylphenoxy)ethyl]adenine,
2-Butoxy-8-0x0-9-[2-(2-hydroxycarbonylphenoxy)ethyl]ladenine,
2-Butoxy-8-0x0-9-[2-(2-hydroxycarbonylmethylphenoxy)ethyljadenine,
2-Butoxy-8-0x0-9-[2-(4-hydroxycarbonylphenoxy)ethyl]adenine,
2-Butoxy-8-0x0-9-[2-(4-hydroxycarbonylmethylphenoxy)ethyljadenine,
2-Butoxy-8-0x0-9-{2-[4-(2-hydroxycarbonyolethyl)phenoxy]ethylladenine,
2-Butoxy-8-0x0-9-[4-(3-hydroxycarbonylbenzenesulfonamide)butyl]ladenine,
2-Butoxy-8-0x0-9-[4-(3-
hydroxycarbonylmethylbenzenesulfonamide)}butyljadenine,
2-Butoxy-8-0x0-9-[4-(3-
hydroxycarbonylphenylaminocarbonylamino)butylladenine and
2-Butoxy-8-0x0-9-[4-(3-

hydroxycarbonylmethylphenylaminocarbonylamino)butylladenine.
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