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SPECI FI CATI ON  9- SUBSTI TUTED 8- OXQADENI NE COVPOUND 5
TECHNI CAL FIELD The present invention relates to a

e conpound useful jas a prophylactic or
ﬂ@ mﬂﬂwgent for viral diseases, allergic
10 BACKGROUND ART Interferon is an

endodté?fé‘ijs protein having an inportant role in an
i mmune system in mammal sSPEGIFHOATENNY t akes a parti al
role in a nonspecific defense nmechanismin a living

body but al sg stron articipates in ecific
def ense necharﬁgﬁsgﬁ]ﬁ%gSQXQAPB}NINE]?QMEWN@S has

been used as an agent for treating viral diseases such

[ 1 and hepatitis Cin a clinical field. A
?'E@/Em EPBV\QI ght organic conpound (an
i nt er f eThepreskict ingeden trglatks € ai el adeRine compound useful
e_sa

!
et BBSEE I e e bRufie e LA AR farae efigraipgliscases,

i ¢lel udi ng an i m dazoqui nol i ne derl vative (refer to the
pat ent 20 docunent 1) and an adeni ne derivative (refer

to the patent documents 2 and 3), and an

iﬁﬁ%ﬁ@%&% Tderivative, Imquinpd has been used

as an BtkAersd i9ah ieidogbnags ofe‘i’xﬁ lﬁﬁiﬁ% ah ﬂ&ﬁi’drtér& fole in an
clinical fleld On t he, ot he cel

n
CIRERET sYHE in DERELnARd BohBRLLHhrSA PROMITOS iR o
i Bonépecifit ideferiset methangnoi ups, livihg -txbelbrl bxamlsemror%?y

. i L Vi d t S .0
bl A sbLUbRR R Schaii Hixt! KLy 1Breron
she$ bgeniusedrasakiagent 4F¢1Ltr¢;1t1agdlmaitthsdmklsmch ag hepsjitis B

I I :
EnBXSEAIAA L1 Aot Bl At B RO TA pgonic

e%ﬁé@?@&da(@a}ﬁt%ré%rﬁp Fehuding aernY whichdngueesashigsggthesis of

SthelSidahesteroni Hag Bgéth Rk ERPedald Hal hae: @oiérateniiferferon

BBy, o B S BA  JRLRA S e e

[ dn@:menkllm abd(dn a8¢nare detivatise erafelrrtd the petent dm:mments 2

O%I];l '@{j eéltl.& ra?qumld%;gg%u%\fﬁn eg&.l‘%%‘}l alI @‘ﬂﬁ%’ﬁ‘ htag Been used as
ec to an

ve i Sease” arso
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 amount 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 inferleukin-s (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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nodel animal. 35 However, there is such a fear that
system c adverse effects based on the interferon

i nducing activity would be probl em upon using such
FETEETETEEErr e pl 2 derivatives as an
anti-allergic agent. [Patent Docunment 1] US Patent
4,689,338 [Patent Docunent 2] WD 98/01448 [ Patent
Docunent 3] WD 99/28321 5 DI SCLOSURE OF | NVENTI ON The
pfletivativesoad ensah iedletgic igenpr esent i nvention is to

[%%éﬂ@%cuﬁ?&%l%@%@%ﬂh%%@ﬁgﬁound useful as an

i muno- nodul at or el apéutic or prophylactic

aetent Bocumenpt Rl W 2843448 viral di seases and 10

C frtens Doelipidrsd 3IgVoheo pagg conpound as an effective
i ngredient. The present inventors have made extensive
study for obtaining an imuno-nodul ator useful as a
t DEBEPOBUREOF INFENTHPNact i c agent for allergic

d | seas e’?h% lﬂ,‘}ﬁbﬁiﬁ 85 tb@ 'E%ive\ﬁ' %ﬁlﬂag g?'gs%netsm@%lgtég 1§ ¢ prov1de a

nd the oxoadeni ne co
i nowltS-onoadume;comp@lm moaﬂoamanlﬁlmhaomedatator and a

| V&AbEQRCIo Iﬁ'"(‘) ecti%(yﬂlf@f Qfle{gw 'd@&:a%@s viral diseases and

i mmun actlvatlo as arminte

i| FRARSTAFOMMPTIGING therRpid compatavd Ag an e@qxﬁwes@grghent

act I Vi t%@br@ﬁ&&?ﬁ%ﬂf_ﬁoﬁ%%@e%&@@ g&ﬁlﬁa@s fbrfoﬁﬁ%mg an
- orli o C an us 1Is. e ective

s o htRiEfer BRoR B 5 Flerhp s i PO A gt for

daﬁemd;seasesabudhmhm d/mﬂrmec&es%hd' bangsrevtenfind the 8-

%{‘*négfﬁﬁﬁﬁé%%%ﬁﬁi BERR iR BOReEe Nl B tetiBound of

NEePIEsent dnygrtdamis amamuon- mgdahtbolﬂasm a5 [1] An
8ﬁ19f£1Qﬁﬂ)‘H&'tﬁ§t16 AN dush AL XnEJ}FerBHrlﬂHhelr{gl&ctlwwgnH also
avmg 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 comple"ced 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

J\ >= 1)
1/Y\

3

¥
z —x2——Y2‘®/ “SCooR?

(R)n

b

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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>=0 ~) RXNN Y3 Z1-X2-Y2 A COORZ (Ryn wherein ring
A represents a 6-10 nenbered aromatic carbocyclic
ring or a 5-10 nenbered heteroaromatic ring; R
represents a hal ogen atom an kyl group, a

hydr oxyal kyl group, a 3 hal oal’kyl group, an al koxy
group, a hydroxyal koxy group, a hal oal koxy group,

am no group, an al kylam no group, a dial kylam no

g hedgalkyl gmoum el alkoayigroud| aupdroxy&ikogs @’ﬁbﬁp aa haloalkoxy

s BrB95! afinQafoultn Willalib stanb s dRuGRmIT, Efpup, or e

ueyols eitine gtoupkyl ene group or a substituted or

I ; r en
e I ELL S I
@y NENRSSOR, NRSCONR6 or  NR5CSNR6 (in which R5 and
RE1ae rdﬁ%ﬁlfs aldhstapande ﬂHsbeQﬁ@uﬁéQle@lkﬂéHQ gﬁoup ora

bst d bst t gr oup
:%B@FH gooro{mgﬂ %‘B@’tIF E@’gg’a\@ﬁéf”&ﬁlgk?‘ﬂpgroup ): Y1,
szanpres:enmpxyganatmc; bulmdem@md@w WRs, ﬂ@gd:@l\bmesco
I

CRRIRR, S0 RN R he MR Bn BB R AT R rsirach
0 anéﬁp%'ld@wﬂ}’dﬁmgcn ratams ianspit estijterteld oIR&ma;bsé;sta:ﬁi@ Ialkyl group,
h oYe[=T¢M .ék&g}s ted al ky
g?g(a éﬁ{slu st ?tu? It&HBcﬁngg&?gl?%r ggddaé %enyl gr oup,
aYéu%S‘%W 37 &gpisisent; sach dndependentik g winglgranunsl or an alkylene
sghsip;t uted or unsubstituted cycloal kyl group; and 20

RS ARDr SRR AT AP NG B ke IS e eirsbis Bydrogen

hatmaldrcaryag{yd)gnoup) smbmgluttﬂﬂmd or unsubstituted aryl

d_or ted hete
S50 8o AR il X BT 5 S RB i v,
gﬁ@tyl@Stlé\dtddt er ]gnauhabemedcﬂikbl;tylagmem absebstifuted 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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25 [2] The 8-oxoadeni ne conmpound as described in the
above [1l], wherein ring A represents a 6-10 nenbered
aromati c carbocyclic ring, or a 5-10 nenbered

het eroaromatic ring containing,1-4 hetero atons

selected from 0-4 nitrogen atons, 0-2 oxygen atons

and 0-2 sulfur atonms; R represents a hal ogen atom an

al kyl group of 1-6 carbons, a hydroxyal kyl 30 group

08-8l eérimasdyovhich ikaiptmnally syrstjtuedd by mydamb}o gsoumn

a a h 0x

kl'—‘ %C(% %Eﬁwog%erﬂa%rﬁ £Qﬁﬂ§ atoe}n §H2 gg %3@(91(1&9 pNQSCO

ons

gS@aHRSaN RaBRy| HRS@@I\@R%%N&GCSI\B%@ wdrish R§ and RS are
dkﬁie‘ﬂéhﬁ@hﬂ? I%Vcﬁ‘dgeh Rt¥d, SN BRG Rt K ¥E UIRLBKYithas H 11 group

ca bOﬂS and cyclic am no roup, is an inte

D oapAr s and Fasubstitmiehor MasuRstitatsdseiloalkyl group of 3-8
dc:irfb@iﬁn twhefkid €Y SGBStitieits df kié aneylsg%@ug Rfcybidalkyl group

b | k bo
B DR L kS e oo o
reml’oemnt:arhmg;ggn'o@,mn akkolfcarbwnyier&ifR of RRS caffons,

(T Capm oY lup, S kel kﬁ*@%%%%“ﬁfﬁyar I iges. o

adialigdamine groyp ionhiest ¢aakt eﬂ:yémbtyghw@ -6 Cafbml-ﬁ a cyclic
CAMBROS 31 @5311986% bes tgrbﬂb%@fctméﬂoh Loy it ﬂé%hbstltuted

group of ons, whereln the Substituents

aPX P YKBLBrOP 89&@)5?&‘%“@ oup are selected froma
thi O@%@Y@f&pﬂ&)ﬁéﬁ@ﬁd@e@i«ﬂl@nﬂ?rﬁ QidglPé(boﬁﬂQ#Fhrpﬁlléd&le éroup of
c (-g carboxy group, an al koxycarbonyl group of

g nc?’ar banoyl group, ami no group, an al kyl am no
gthqproﬁeﬂtsGomehmi&m asulfifr aiuoazh,kSOa,mN R6 (wiherein Rt represents

I ngﬁ a cyclic
mﬁ%gg?g% %ggr k% gr and te azo ‘1 group which
@@rmcgg@@t a%@tutgyj gmuasupstl‘g;t@dralbyl gro@p of 1-6 carbons, a
Cs"ﬁm&%téd o¥hns\(?osQRG.tt=9ﬁgaH&?fly? ?6‘%? o Qe@%ﬁgl?cgﬂ Ya §ubst1tuted

I
Sar VoS e ALigaH Srooih odnds hrersir embshpsted or

(Mﬂemmﬂitﬁéd regploedieylt g‘roulibY(ﬂ‘T Bedhrdons) (Wheﬁéingﬂiié)@iubsutuent in
ents a substi

u%}ihg{?‘?%f tlélggaégﬁgg}? P%ﬁ%ﬁ’pa%& % léjél}jg(ﬁ{gupds sttt from a

shmlsgcm @ﬁem drydornzsy gsd)ulpuanallﬂb@eggdu;gobh{ﬁ cdrtdns, an acyloxy

Cgif gl SR drisY Eﬁ‘ﬁgs:g oﬁ? X gplséﬁ{&ﬁtrﬁgloaéll%%y&f P'e°YBrbons

car ons or & su
and a d1a_1ky1am1no group in which each alkyl moiety has 1-6 carbons, and

a cyclic amino group.);

R1 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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20 unsubstituted cycl oal kyl group of 3-8 carbons
(wherein the substituent in the al kyl group, the

al kenyl group and the al kynyl group is selected froma
hal ogen atom hydroxy group, ag al koxy group of 1-6
carbons, an acyl oxy group of 10 carbons, am no
group, an al kylam no group of 1-6 carbons and a

di al kyl ami no group in which each al kyl noiety has 1-6

cardoarhoradmiio groysg Ialrx:aIkSﬂaﬁlmrw mp of RI6 t@moefseamhd a

h Kk -6
BRI B Wb B Rl BpicE Ko 1B Br800 s,

hahd athkyilm@ cyclic efmitio @rogprhearss aat-Maneal Herrg sgtchtedfcychc

1a£ik&gPORs ’coﬁtéﬂlk}ﬁ%'lt Qtl'Fch aﬂé?nc.'é' ngeb{ég ﬁ'gbrb Ly Imtrogen atoms,

group 6-10 carb tituted or uns
50110019&%@@391%&%%&% |at<gpowlela Ay ﬂwrﬁglbﬁtztuted with a

hahRigen aitefs rﬁﬁi@ﬁy@dou oastcogﬂodﬁ taPaag1 g@b@ﬁﬁ)f 1062;arbons an

to bst
U0 oS P 5 LR ] SLB s o o oo
sallquycﬂﬁtaﬂyﬂ:gMup fof 12::15 carlyongriahe fbltmu?mépjlfg oaryl
selected froma
OPH8 A U MK R 01T "5 aroup of 1-6
cﬁa‘d bonsTthImQ?a;ldryne gempousid dr Bs qirdromacewdivadlly kmegptable
géé]%' Bs Ql‘esgzngeﬁq{q caf% cﬁerlﬁltﬂelalﬁ%%f [gf QPP_)éo(Nh%Bén X2 in the

an a r ou
Z%rrﬁ&qéxbw R KPP HEI A9 BR> 1582 cHRBSRs 08 RICONRS.
dml Ky | BHié BOoxt=@idhih® cuhipﬁmrﬂasmaI;hvelmﬁa&ee{tieahlgsackeﬁtabm

bR HesERPsP AR AL S b Syt T B0 8l S s E R R g ?mula &

histesimght boads elatbybohef oroethyicheni t rogen atons, 5 O-

| o gtelnt’ﬂ%é) g‘ %ﬂ}&ﬂg llééfng{?u dog? itﬁ@ L 2‘)[(1{@(}/ LRFCally acceptable

roup

g$«'du Bs dgscribkelingrgupf ‘6fe a_bcafec[énl b ], vehcreai any tkge forpmula (1
ofs dlsf %neé"élﬁﬁ{lgﬁle %@6@%'&% grc%"ﬂ A5 vﬁnéh‘}ﬁﬁi? Pes

or an car bonyl gr carpons, 1nt
f%%lh"iﬂth‘t?ci}"’l IthﬂF%XBbﬂﬁ?%ceutl cal ly acceptable salt.

[%] [ 3] TiHesSerrefAE BEPIMRRLSH LS rpHér%naceutmally acceptable

g‘a gﬁfgﬁ} g!alﬁ \;’%%{: %)tl’t#rltlr%]e ﬁh\]&@a éyl'geerigr[ xzelpﬁ:be formula (1) is
f@ryg@haatplr) or subfyrgetnmat om  sul fur atom NR5, SQ2, :

Sgﬁ ﬁmg%ﬁ ine L:éln g;bqélsoxoﬁggﬁga[yggg (fesg:grél?lgrbg:cghtable

a?%lt 8¢ dererihpdia a[nmf ﬂw {ﬂmve Mivd6leiwhergin ¥!ihdhe formula (1) is
f @MY@ bohH 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):

3

Y
N
_QQ/ COOR? (5

(R)n :
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15 is a single bond, nethylene or ethylene. [5] The
8- oxoadeni ne conpound or its pharmaceutically
acceptable salt as described in any of the above [1]
to [4], wherein Z° in the forngla (1) is a straight
chai ned al kyl ene group of 1-6 carbons which may be
substituted with hydroxy group. 20 [6] The
8- oxoadeni ne conpound or its pharmaceutically
ac cept awhereinaing As Rjes &3 dredl R2 thaane\thefsarhe madzming as in the
‘?% yhereln Xl in the formula (1) is oxygen atom
su Jr at om The 8- oxoadeni ne conpound or its
p1$aﬁl goewR shown 1yy ¢ épmamlag(3) althe derrdubcd)bed i n any
of the above [11-[6], wherein Y' in the formula (1) is
25 a singl & bond or an alkylenefgroup of 1-6 carbons.
xoadeni ne conpound or}its pharmaceutically
accept a ORas descrigd iplany of t he above
[1]A4[7 wherein RL in f oynul &COOR% s hydrogen
atom al koxycat bonyl gr hydr oxy group, or an
al koxy (Rdpoup. 30 [9] The 8- adeni ne conpound or its
phar maceutically acceptable 'sdlt as described in any
of th?)above [1]-[8], mherek a group shown by the
formula (2) in the formula (1) : Ys A COOR2 (2) (Rn
, 6 Vmﬁﬁ@feﬁnrR rlg aﬁd R h?v éé‘ﬁe%egﬁﬁ'%pég‘ﬁ-x rmula (1),
a own

rreanl ng as In fornu ,
t A fl%grlﬁﬁYéif(%?n @ﬁow 3o lgreup RRR3 W comz o)
H@CPOR Phe sPaxba'a)e@uﬁéboﬁﬂaou%dmxeftslﬂha%mdbe@maB; 2R¥Btable
aeJt %"é‘rlﬁescn%%?ﬂ tg% a{brgwterlS] woherem R(2 1& ‘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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and R3 is hydrogen atomor an al kyl group. [10] The

8- oxoadeni ne conpound or its pharmaceutically

acceptable salt as described in the above [9],

wherein R2 is nmethyl group or an al kyl group of 2-6
carbons substituted by a dial kylam no group or a

cyclic amno 10 group. [1l1] The 8-oxoadeni ne conpound

or its pharmaceutically acceptable salt as described -

i L8]he Ahwmeeof[the &oxpad¢ninshemepound dratshpﬂaﬁgaﬁewﬁiémﬂy
[&&1 &i%agﬁagmag&rjﬂg@& cf% 8&{9 'tfxe %E’Pr‘f% igp(]] lj é’?rlgglanufacturmg a
a&mppabtle osazrrppbefbm’qckwmrfoamyabdlsteheei&aatm@m and allerg1c
[ggsegggg as an active ingredient. [13] An

I mmuno- nDduIator conpri sing the 8-oxoadeni ne conpound

ob19li t sA pRethedclosimedniating mamums wspanse fdvichicgaeprises
aQ&nﬁﬁls'télfi‘n b@\é e[tl&nt{, b1 effeRtivear@shhY 8f tHIBesiRdenine

era i c or 0 | actic ent
d? 88§ Qe Bhargracehe EW BrgFRialy f‘g@%lé@{;sceﬁﬁ%m &yt the
t ako’ [fgatleni ne conpound or its phar maceutical ly

ggﬁﬁpt R Ge 3R 10l G5E th?g 8r P?%‘%rll‘%\mré ?@ggg% [heb At ng

an active 1 ngr e
t al¢rgid disgnben Wlhidn |comprcsﬁ$padrs1mgtqrhg 8 apasténaneffective

CQHR‘QM%Q)f Rhe gl §x@£@éﬂﬁe%ﬁﬁ]§<ﬁ£ d ofi§ eﬁ%ﬁqgcéﬁﬁéaﬂy acceptable

described in ove

at3lf deseriBed i any. 0%1’6]&1?3?"195{&] -b¥1lt he 8- oxoadeni ne
Cmpound gbcééssfoﬁ flﬁ-&ﬁaﬁﬁgttlh%fé bxoa&&mt@ﬁﬁﬁoﬁﬁa tas described

ek e Apyd T 1] StieR Rt sdnatniiing sgmRpUnd

oshd:Wn yhtdrenfaceutladal):y acceptable salt described in
any of the above [1]-[11] for manufacturing an 30

i mmuno- nodul alde. 7 [18] A use of the 8-oxoadenine
compound or its pharmaceutically acceptable salt
descri bed | Nt he above [1]-[11] g

t heXNapeutic or prophy Qtic agent for

manuf actur&ng a
vira#édise ses, |{cancefs and allergic diseases. 5 [19]
R 5{ Nating inmune respgnse which
conprisés administéring to a patiy \85 eRffectlve
anount of the 8- oxoademXieY?

(R)n ,

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,»

\> (10)
% )\

N
Z—-X2—Y2-Q COOR?

(R)n ,
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conmpound or its pharmaceutically acceptable salt

described in any of the above [1]-[11]. [20] A nethod

for treating or preventing viral diseases, cancers and

10 al l ergic di seases which co ises administering to

a patient, an effective anount of the 8-oxoadeni ne

conpound or its pharmaceutically acceptable salt

described in any of the above (11-[11]. [21] A process

for prepdereig tihg /8- ?ﬁa??ﬁn\?(hpm;muw, ¥8 agiISZT dfeetthe same

[ ich conprises
?gﬁ?%gqﬁﬁgggdggﬁg?hnd 15 shown by the fornula (10):

N@B N (\m)oce;ssmfon preparig an B3oxeddex@ny 2o pol@@REs described in any

(B enavaBoRd ][['1‘1‘. whicl cofh x?el n‘ﬁ?q{o%gcéu{% [cﬁlnpo\(?nd $Rown by the

a d Z1 ? he s me defl

ﬁg{ We resultant with a netal al koxi de and then
hydrol yzi ng, N, 20 hydrol yzing the resultant. [22] A
conpound shown by the formula (10): NH2 N\ (10) VY1
R1 X1 N N Y3 1-X2-Y2 COOR2 (Ryn 8 wherein ring A

n, R Rl, R7Z XhX2)X Y1, Y2 Y3 and Z1 are the sane
deflned in the aljove ] A process!Por preparing
nd escribed in any of the

a ne
V/XQ%W whi conprlses depropectlng a
corrpound shovvn by the,5 fprrryba \COORZ

(R)n :

wherein ring A, n, R, R1, R2, X1, X2 YL Y2, Y3 and Z! are the same
defined in the above [1]. |
[24] A compound shown by the formula (11):

NH,
NZ N
o
N 1 X N
z‘—xz—Yz‘@ COOR?
(R)n ,

wherein Ring A, n, R, R1, R2, X1, X2 YL 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-pxo-9-[2-(3—methoxycarbonylphcnoxy)ethyl]adenine,
2-Butoxy-8-oxo-9-[2-(3-methoxycarbonylmethylphenoxy)ethyl]adenine,
2-Butoxy-8-0x0-9-[2 -(2-methoxycarbonylphenoxy)ethyl]adenine,
2-Butoxy-8-oxo-9-[2—(2-methoxycarbonylmethylphenoxy)ethyl]adenine,
2-Butoxy-8-oxo—9-[2—(4—methoxycarbonylphenoxy)ethyl]adenine,
2-Butoxy-8-oxo-9-[2-(4-methoxycarbonylmethylphenoxy)ethyl]adenine,
2-Butoxy-8-oxo-9-{2—[4-(2-methoxycarbonylethyl)phenoxy]ethyl}adenine,
2—Butoxy-8-oxo-9-[4-(3—methoxycarbonylbenzenesulfonamide)butyl]
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NH2 N NVYL |l >-0CH3 1 RXL NNYs Z1-X2-Y2 A
COOR2 (Ryn wherein ring A, n, R R, R2, X1, X2. Y1,
Y2, Y3 and Z1 are the sane defined in the above [1].
[ 24] A conpound shown by the fgrnula (11): NHR2 NNY
| \~--OCH3 ~1 tI R X NN Ys -X2-Y2 ~COOR2 10 (R)n
wherein Rhng A, n, R Rl, R2, X1, X2, Y1. Y2, Y3 and
Z1 are the same defined in the above [1]. [25] A
cedpoime] or a pharmaceutically acceptable salt thereof

sgl gﬁrt(gg, gr%;g [Qe(sgroup consi sting of the foll ow ng
conpou
2 uBithoxycabonylge {ylipenzemeluifpnanide)pupyliadeninet hyl | ad
enl L

- Ee?ﬁg"x"%%r%%n?ﬁﬁet R TSR s s myigminggarbonylamino)-
2bpty 0exo- 9- [ 2- (2- met hoxycar bonyl phenoxy) et hyl ]

aQe}tB{l Qog;%ug rinid 3‘2 -o>ﬁo o gzeih I adeni ne,
me on nox |
8 Y@miy %ﬁ%@%ﬂﬁ%ﬁ%ﬁbﬁ’&f madytydedgnine,

awmthyBLS @[2 6 -amino-2- butoxy 8-oxo0- 7b8 d11‘|1ydroh91|-1 %unn 9-)
car bonyl net hyl phenoxy) et
h?g?ﬁ%éﬁﬂgme%y@ﬁ‘ %%g’g 2-
(2-teteinpc Arbtoxy nypﬂpaedmxgro 8thplirbdeni ne,
ZYW] nﬁn@}iﬁet@xyﬁ)f)h(eﬁgﬂﬁé&?é(é{&ﬂr bonyl benzenesul f onam

adeni ne t oXy- 8- 0x0- 9- [ 4- ( 3-

n&zfﬁbx 3 fiBdAyPRa-RyPBERT a0t T Sndydsy A yyrin-9-
agppidifl)laminojmethyl)benzoate,

3-({[3-(6-Amino-2-butoxy-8-o0xo-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoic acid,

Methyl 4-({{3-(6-amino-2-butoxy-8-o0xo0-7,8-dihydro-9H-purin-9-
yl)propyllaminojmethyl)benzoate,
4-({[3-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoic acid,

Methyl (3-{[[3-(6-amino-2-butoxy-8-oxo-9H-purin-9-yl)propyl}(2-morpholin-
4-ylethyljamino]methyl}phenyljacetate,

Methyl [3-({[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)butyllamino}methyl)phenyl]acetate,

Ethyl 2-[2-(6-amino-2-butoxy-8-0x0-7,8- d1hydro 9H-purin-9-
ylethoxy]benzoate,

3-(Dimethylamino)propyl 2-[2-(6-amino-2-butoxy-8-0xo0-7,8-dihydro-9H-
purin-9-yl)ethoxy]benzoate,

Methyl 3-[4-({{4-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yljbutyllamino}sulfonyl)phenyl]propanoate,

~ 3-[4-({[4-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

ylbutyllamino}sulfonyljphenyl|propanoic acid,

Methyl (3-{[[4-(6-amino-2-butoxy-8-0xo0-7,8-dihydro-9H-purin-9-yl)butyl](2-
pyrrolidin-1-ylethyl)amino]sulfonyl}phenyljacetate,
(3-{[[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](2-
pyrrolidin-1-ylethyljamino]sulfonyl}phenyl)acetic acid,

Methyl (3-{[[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)butyl](2-
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2

- But oxy- 8- oxo- 9- [ 4- ( 3- net hoxycar bonyl phenyl am nocar bon
yl am no)- 5 butyl]adeni ne, 2-Butoxy-8-o0x0-9-[4-(3-

met hoxycar bonyl met hyl phenyl am {18car bonyl am no) -butyl]
adeni ne, Met hyl

[ 3-({[2-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydro-9H purin-9
- yl) ethyl] ami no}nethyl) phenyl] acetate, 10
[&éthbﬁyétﬁyﬁﬁhﬁﬁo UG Kphéng Qc&a&; di hydro- 9H purin-9

S B Bgstg@%gy %heﬂé Sk ot p{almu@m-
33(metbpwlllylhmﬂm}]ﬂﬂtfhlﬂyl}phﬂﬂbﬂtﬁgfe&cdamd wig
TSy TN dal S iRy 3105 8 QYA RoRL B
45’()%{19%(616&1?6{1@21%%@5&1% 1l!;fxralyd)km@ta;ilehydro 9H puri n- 9-

I R R o o
ﬁwm ??é}lm]wlquml@ﬁrylmac azc@ri Met hy|
( Me{thirBBlG@[mm aﬁnﬁomibwaxﬁsoa;@o 9%34@1@@&09%}4 LY REARY yfbutyl[3-
a(:déofrﬁg% iz h rél dlme?l)(yl)prople rl’unnssufflgn}l? l'?er]nyliacetate
[ B-({4-46- G\&amm%ﬁohyt&nxe& 8xdih¥dfo-OFhydiin- thlmmqu{:&
;j@ R B B A R Bl Gdlagetie acid,

ephy b@hwﬁy@bm%b%ommmy L Svatillmod or- 8-y purin-9-
2yl)Br ]ﬁfﬁ1ﬂ8}s@ﬂﬂ3 ]\/gisyleﬁ gé@et;te? d: hydr o- 9H-

t oxy] benzoat'e

p“{e& LB hofBamui 2 Bt Beo & difrl oy IHop DG liputy ] 2-
- By d 0 xybRHry éﬂt@mpmmblkﬁlﬁa}emwi@m}meng nagaaeate, 30

-l A B o b R bR Sty B it S Ul

Mey dindxy-2- methylpropyl)ammo]sulfonyl}phenyl)acetlc acid,

S i s ?a%%f—é—“-g
eftbm}arppm@ﬁyl pnﬁhphamllac(@at{e[ [ 4- (6 Am no- 2
@@438( {(12%®- Zm&wzhuqlf&ﬁ#w - E U?M a% 1?1 935
a%l,;la.ltyl]fibﬂ) % g d1hy rox?fgrgggrl?:mlr?g)s/u onﬁl?ghenyl]acetate
[3-({[4-(6-Amino-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-yl)butyl][(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-dimethylpropyllamino}sulfonyl)benzoate,
3-({[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropyljamino}sulfonyl)benzoic acid,
Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro- -OH-purin-9-yl)butyl}(3-
morpholin-4-ylpropyl)Jaminojmethyljphenyl)acetate, .
(3-{[[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin- 9-y1)bu1:y1](3
morpholin-4-ylpropyl)amino]methyljphenyljacetic acid,

- Methyl [3-({[4-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)butyl][3-

(dimethylamino)-2,2-dimethylpropyllamino}methyl)phenyl]acetate,
[3-({4-(6-Amino-2-butoxy-8-o0xo0-7,8-dihydro-9H-purin-9-yl)butyl]
[3-(dimethylamino)-2,2-dimethylpropyllamino}methyl)phenyljacetic acid,
Methyl [3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yljbutyl](3-
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Met hyl

(3-{[[4-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydro-9H purin-9
-yl )butyl](2 10 nethoxyet hyl)am no]
sul fonyl } phenyl ) acet at e,

(3-{[[4-(6- Am no- 2- but oxy- 8- oxlol- 7, 8-di hydro-9H purin-9
-yl)butyl] (2-

nmet hoxy- et hyl ) am no] sul f onyl } phenyl )aceti c acid,

Mﬁ bycbpyrrohdln 1 yl)propyl]ammo}methyl)phenyl]acetate

R e B R na s AR P

([§i ( pxopx é yLl)propyl]ammo}methyl)phenyl]acet1c ac1d
|
yi )Eﬁ%f’{l Znﬁggnd;ggmfﬁ |7lrr?eﬁl fydre QElpurind-ylbutyl)(2-
*1 olin-4-y et%y%ammo]]methyl}p enyl acetate

@[ ﬁ&l@@MOW&XO&' @xﬁhydl% IdHbyaFia- 9Kt 1R

%ﬂ(’%‘gt{ﬂ%’ oF &%ﬂl}(’ lgl mt%ﬁ?ﬁ@@ﬂ?%‘?@%’eﬁﬁﬂac&‘&et ate, 10

[ Betkiyl4 3 ({3 Ah-amiRe 24 bakysyB8 coxm-7 ,83d it vy d+IH Ghdirinis9-n- 9
%1?9‘%?542* miotholin g pronypminelpr I RBE B DRSS B phen

yM]eg@jélt[ c({[ac(ﬁgam1m-t2hputoxy -8-0x0-7,8-dihydro- 9H purm -9-yl)butyl][2-
[ @H-tdt3a4di- ) B A o &I@Lﬁh afbfaydr o- 9H purin-9

m no}sulf acet at’e, Met hyl

(Me{lﬁlﬁ(@ ﬁa%n.? %mtbwy -9%8* 77 gliyeyatPh- pulrgupr n-9
wlethyl|tHibYptrenyBacetate,

;%f?ﬁ% fﬁr;; ﬁ%t‘féox&y%’ ":“ AP R puri o o
ethwui]§H1 nyl)acetic aci
My .\,(/32{[]21?6 By R R bRy SMhiRREBY-HASSL bC

acl

[ﬁ)%b?ﬁa@m@ﬁhﬁ@ylia%ﬁ@«y 8- ox0- 7, 8- di hydr o- 9H puri n-9
M}é{:ﬁ}lllqgt{ﬁd -l6-amiRe} 31 18Ry 18-oREENBIdinfaR)-9HRputth-o-

-Fﬁﬁ??ﬁu%@l%?}?ﬁsnﬁnﬁﬁﬁt@w 8- oxo- 7, 8- di hydr o- 9H puri n-9

-(3yd3 H6HAthind- Qaﬁi 3B Qixay T 8odHYdesH -priritnbs ul f onyl )

cetate
yg)epﬁépk 5‘%?}?8? yﬁ éégbc acigl i hydr o- 9H puri n- 9- yl) buty
|I‘]’Ie§1'()aF[§ ~(§346-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

I(\g/bj}{pggF,g)@(,ﬁﬁ@%&ﬂﬁngﬁyi];%x{g’phenyl ] acetic acid,

AR S8 19Xy e oy HHd rs ik Dur i n- 9-yl )

pﬁ'bb &mr?('s‘_}methy phenyl]acetlc ac1dr f onyl :
ﬁ%,ﬁé {ﬂén oe?mm 2d{)ut t:c}y g porx%p¥ é gmyr&% SQUH p({lr1n)9 yl)ethyl]( -
%étﬂéwe&aﬁmmmoqnmmp}yhanﬁ)@eﬁt% di hydro- 9H puri n-9-

aHi: Bohaitig butonyBrmetbenr Sy PR Sats iy bRy

bantl’mwcb]myliamivm]hwthyl}phenyl)acetlc acid,

(ﬁF kbh‘%sf{fz @Thﬂﬁhg'f’ 8% &-8%8778 Sdiﬁwé’odb?f S-RuB! n- 9
riﬁ)teéhbll]?r mﬂﬁpﬁeﬁlﬂ)ﬁygﬁﬂtﬁo] met hyl } phenyl ) acetate, 30
(MeﬂﬂyMS({ gmd}ﬁn?o-a%@mﬁs%& -7 83atHyyd I PhmHI9n- 9
}X)e)ch_')ijlﬁ tgxyl)amlno]methyl}phenyl)acetate
(3-{[[2-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)ethyl](methyl)aminojmethyl}phenyljacetic acid,

Methyl 4-[3-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)-2-
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nmor phol i n-4-yl propyl )am no] nethyl } phenyl) acetic
acid, Methyl .
[ 3-({[ 4- (6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9
-yl )butyl] [3- (dinethylani no);z, 2
-di net hyl propyl ] am no) met hyl ) phenyl] acetate,
[ 3-({[4-(6- Am no- 2- but oxy- 8- oxo- 7, 8-di hydro- 9H purin-9
-yl )butyl] 35 [3- (dinethylanmno) -2,2 _

- bydetitpprppopylbgamate} met hyl ) phenyl ] acetic aci d,
{@m}‘%’l Y ERATEoR tbalxtg"% 550507 S Ahrrer BHopk Ry Wik thyll2-

&wayloagnmo]methyl}p enyl)acetate

( Rfr&hypw Q- {Elhfido Y3 JRitoRY. sl 6500 -7o8 R0 S PN 1ha8 Shfbuty1) -
[gy@{?’ﬂ’e(t]@ﬂ)ﬁﬁlﬁ'&]1210613.’{]&&19518551}53@@1&1168 di hydr o- 9H purin-9

- 2L BOtE¥-8-0x0-9-[2-(3- hydroxycarbo lphenoxy)ethyl]ademne
[? }%2 oxogyrrt(_)#)[éi E hyci/rlo)xgcar%on];, me?l’?}lgﬁégoylcy)epheng enine,
(2 B fokeyt- 8-oxot 9142 42 it thosyBaoenyl pBe do By €t RideRitid N - 9

YR8 o T2y oy ARV RN PR By ladenine,
15 {CHLY(%DKmW 24 Htdrexy Sanbony IRtsrixtyjethpl] 8¢t mimei, n- 9
5!13@153 8-0x8-9- 2 (4-metho carbo eth eno )ethyl adenine,
Rgtr h%xlynS %xol Qe t{2 )féll-) aﬂ;d’j?)’xyc onyleth?rfghen:éiy]ethyél}acgenme
( 3—3@{(&%@-‘0&61919443W&bky@ax@éﬁyfbe%z@h@%ﬂ&'&i&%ﬁlmBh?yl?ademne,
ro

(%%?ng Jff°49 ﬁ’ é?opyl ) am no] et hyl } phenyl ) acet at e,

1By déstxdyghrbonylmethylbenzenesulfonamide) bu%fl]ademne

[é’;‘j,%{o ( I §1§1?4%3but oxy- 8- oxo- 7, 8- di hydro- 9H puri n-9

ItOéchalztaﬂnygplw)séanynpamhmu}ymm)Pptlsdmﬂle]mnex ane,

l\@-tﬂfwﬂ -8-0%0-9-[4- 3-
> 6- gﬁono xy 8- oxo- 7, 8-di hydro-9H-purin-9

y1'|1_‘,}cill H qq,_y ny {rgicgrbonylammo)butyl]adenlne
(3-{[2-(6-Am no 2 butoxy 8- oxo- 7, 8-di hydr o- 9H puri n- 9-

15 yl) t enI acetic.ac

(3- {[261?%3/8}8 %H%&%/ I%CER’&IWC%QB#%& %meba‘ﬂ%llsg

yl) et h?—[a]lamma}qrh'éwbz)mphﬁee byNetdnihe,(chlblide, brcl)limne and

(; [Q-9H purin-9- vy

plrgg ] am g%kﬁﬁ r%ﬁﬂ ace gtc(ei.h é%e are prgt% able:

(3-{ [ 3- rﬁ@pﬁ i gx@m@hﬁcdw g sgradglntychiain@d-qruibianched alkyl

% ba i ]WTéaﬁ%ﬁla.em/éhha § &ﬁé&h B thyl ,
éSr (6- a{n no 2 oxy %?(0 g‘f%tt%-%l %mSﬂ—pL 5 Y gr9Oup

5%?] grelﬁhewml gEt B & methylptopyl group, 1-

(rhatl-(}{lbﬁo;(ﬁ-gﬁmlppi& Ehkh@m‘ylgtﬁiﬂtghaﬁid ﬁéh@w r&aB, 39methylbutyl

yér%ﬁr annﬂe%ﬂqyllg%}ty r%p) 20 B e(ﬂ}/néthy ?‘E)%))(;l 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
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Met hyl

(3-{ %/[ 2- (6-am no- 2- but oxy- 8- oxo- 7, 8- di hydro-9H- purin-9

-yl )ethyl] (2- methoxyethyl )arri no] net hyl } phenyl )

acetate, (3 -{[[2 - (6-Am no-

- but oxy- 8- met hoxy- 9H puri n- 9- y% ethyl] (2 -

nmet hoxyet hyl ) am no] net hyl } phenyl ) acetic acid, 30

Met hyl (3-{]2-

( eyclnakkyl grdup dagh8iing speclicdiliyyefbppligronp) cy¥lobietyl group,

(PP R BN R TR e ABA i e e o
-85AUP-et hyl ] (et hyl) am no] nethyl} phenyl)acetate,

(3 {[[2"A1ken 1 group" is exemplified by a straight chained or branched
y g p 0XO- p8 dll}gro 9|—§pur|n- 35

VRKEPH] Broumet A sariars Hete e inelnding
I\&pdfqiﬁceﬂliy ¢the! arouys)- 2-propenyl group, ﬁ)ropcnyl §roup, 1-methyl-
hy X g‘)Yy 5{019%.0]0;)}1?6(:“ p%gglg)e%mf I rfgroé{p, 3- butenyl group, 2-
(me{d[li'm(rﬁoanny‘bgr@uwtlepm&m&grc?uﬁ 2lipeytény] Yriony! Hapéntenyl
-Zhohf) DIl DMLY LIS, A ARk AT B By group and 1-
(tsctep{yhgr(oelm rﬁm@ng wihielyap alkexyl Zraiplph ot cadiénmuisi preferable.
- y| ) bUt thh p'is exem hﬁgcrl] by % ggiaé%ht chained or branched

e
B S a—
etmdlﬂi@d@mﬂh@ny 1 grddiy, O prépyrid-dou {7 - rop nyl group, 1- butynyl
ar

[ OQ.l XW@L%%@QBS%’%@L{%' Frg{e%)); adenl Exfyjl group, 1-

epﬂwy}iyhsmuma p2ntyBufl gxgus, Sm@ny[ Qrm(tﬁ 5- pentynyl group, 1-

ﬁ%ﬁiﬁ)@' %)h _R io ST - among
2-B %SF‘ 4- E%%:ig} b yI Zha %ﬁl’i‘;ﬂ]
a‘&@%ﬁg aékyrsdtgéseypsﬁ &xb- c@rrgpas is @ggferab le.

-Zmét ?OXWIEQQHSF@JCML!)W By §-BHt AR8REDSr branched alkylene
ut O

€4 °H§?o? ? gBHﬁi mﬁimm@qa@ mpthygas; sidylene,
rinethyyere, Cﬂ!ﬁ*a&:ethylene pentamethylene hexamethylene

2\%&&@8&%‘\!@ CDE, 597[ %Qefc’)%g ylez'xbui Lﬁgﬁ hyeléne, 2-

rrygthm&mlmyn-mthyltnmt@mw aonmthynymmy}eamem Pe,

ZtiBHt Ay Mr&&lﬁ?fe%h {n%th ltetramethylene a
enyl a 24 Bon 'Y

hydrox car bon ocar A no utyl]
Een’@ﬁ’éle q_’s’cﬁoxy 8- 0x0- 9- [4 (3
hydr OXyCgeamy18Re M eyt BY ERIBNIKGBACI LAY Edrbons,

W elrc]: ni% a d%falent 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, 1-ethylpropoxy group, 1,1-dimethylpropoxy group,
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The present invention is explained below further in
details. "Halogen atont is exenplified by fluorine,

chl orine, brom ne and iodine, anong which fluorine

and chlorine are preferable. "A kyl group” is
exenplified by a straight chained or branched al kyl

25 group of 1-10 carbons, including specifically

met hyl group, ethyl group, propyl group, .
1hﬁxy]my:bfegrbylb gpmari—;ylbaﬁmo;gr gttup,3- ﬁﬁﬁthylﬁéh@ﬁks group, 2-

oPOtBr PR SRR e fbRbentiom et & Eintloytbutony

2greaipy? @udyne@wdﬂuptoxz gioclprréthxdilmbtfmbumpup, 1,2-

v PUAC 0Ny B epbioly T8 DAREARLIER Broup. 1
gf BuppentHethgTpunhtapty lgmgp_sounr henpth y@bmmor@rgmplp. 2-

3 | |
eth lﬂé@bh% bty n&hPAURY fggad%r?eﬁfﬁéwbut ?xlo ro%ﬂoné- which an

hg&%g’e%r hxlgputl ?6“%9: E’Vp‘ﬁé&)ﬂrefﬁf Bhis; a![lde%rhﬁ thrpup of 1-4

gcmhmn@xstﬁalrt}gﬂquferiablmt hyl heptyl group, 2-ethyl hexyl

gr oup, r ,anon i.ch .an

al kyl gr@li% pioigtyg in g ﬂ ?angi%%d@frpaaﬁgxg@%@#agm the same
a&ﬁ;the Gboup mnnomect altydbgsoup. f Brefemablpadfdcathonyl group is a

@f-‘éié}?ﬁl &Yémgﬁ QY ﬁ)rfahﬁPgd( %ﬁgy%lbéfbeoqqﬁ ér@iﬁ? 0B 2B IREL Gk including

nonocycl 1 c ou
sPReqLHFRIY Pg%e% sm}m dwpa@pa grmuydmmpyl grpugupnd 2-
Cﬁﬁtﬁp@ib}éhn@_‘ilﬂog@upc)’c' OZeﬁyl group, cycl ohept y: fglr ogp
and cyc| u en roup” s exenplifie
by a st rﬂ% ﬁ%l%‘?fg ég Bk th%‘%’ L ggoypk ingrempplilied by the
ZSa&neadeﬂTesalhma myrﬁto&edcalhbﬁy Resls., Pfé@éﬂé@)ﬂ&élkoxycarbonyl
S jcal
: pcﬁi h esn%sltx)éu%ﬁ %%ﬁanc{xﬁgrﬁj}% ’&?/C&fg %}'&u@n
9¢Q;lh9ns2 mtlényg sgq:@ﬁpaﬂ)@ﬁtﬁﬁthar@pnybgro&p, ethoxycarlbonyl
bﬁfﬁ}% Igﬁ&h BB LG ho B Al BongT AFULLNY
gtr)oup, OE enyl ny ouﬁ) Eﬁﬂ%f %Q%u eﬁlg/1 %‘% %
ORIRRF @fﬂséuﬁsoue ke riw: smpqm'@aqbw @eeny |
gr o]tJIO, ‘g’flﬁﬁgrrmﬁ& 1rﬂ"hﬁlr‘6§‘@¥lkﬂ lg@Rp 'Olfs %{ s dﬁ?ﬁ&?ﬁ? the same as
r e abl e X i fi

e‘@ e H}‘Féﬁt}?@& iélﬂlrg‘}%ﬁgd A B ng) ]@‘I&IBuBfmZI‘-BiCS
Cspdmﬁxsall}amh}girﬂ)xpfth&l groupp, eSbgmldeypr:Wyugrdlq: 4-hydroxybutyl
S I mﬂ% 1- propynyl group,
Zﬁ%ﬁgéﬁéd X?’gt L%ﬂt@ group, 2-butynyl group,
3- but ynyla galéwb graupre rﬁ;qenzalpﬁ@bpmn gikyligroup $8bstituted by
Pfat Sk cﬁ"rcﬁﬂ'&erﬁ @ﬁﬁh&ﬁyéengéfwﬂs &eMW!'S HaRHen atoms,
1ncﬁP(§1¥1gy specﬂp caFfly trlﬂuoromethyl 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 trifftuoromethoxy 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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met hyl - 3- but ynyl group, 1-hexynyl group, and 2-hexynyl
group, anong which an al kynyl group of 2-4 carbons is
preferable. "Al kylene" is. exenplified by a straight
chai ned or branched al kyl ene group of 1-6 carbons,

i ncluding specifically nethylé et hyl ene, 20
trinethylene, tetranethyl ene, pentanethyl ene,
hexanet hyl ene, net hyl net hyl ene, et hyl net hyl ene,

%@mﬂd’t@h’ﬁ)&hﬁﬁﬁcd kptdrplipt Ay hpoes. Z’ref&hbh&' Akhdrefifo group is
3 MR S Be At ShencheR By ebUbP R Rt and caRgone, imluding

rmehythwm:an&tyighnne .gr6215p, oyl ganﬂ propylamino group, 2-

car bon whi ch
Qﬁgﬁg} %ﬁ?ﬁo 0 gg %ﬁgﬁgﬁigne i'n the Zbove
igs igr 6Lﬁékylnamm9cgrngp S peas be ¢heispme or

iffefort Qﬁﬂoﬂl’ﬁél ARE1 mlaa&y i§ YL RIPUREIERE the same as the above

1, 2-cycl yl ene; 3-cycl op eneg,
9%9@133 @ilmlﬁreﬁg Pre zr%lyla fg‘ﬁh%%@h%o group is a straight
]cl'&n@&@ e heunkcase d1élk§’kﬁﬁﬁ'i@§ﬁ9ﬁyﬁ B'@hich 8ad¥ alkyl moiety has 1-

hept vyl ene,.and oct ne. " Al koxy
MipEluf8 Sptorielf ity Reting S5, g imino group,
ai1pnogy1grmnp grbup; ﬁ@:thﬁlbﬂ@dammncgrudpnmﬁhgkplrbp}z]alnhmo group

J]Qﬂ'gylgfﬁgﬁamﬁ& gp&q%gr oup, pr opoxy gr oup,

ut oxy group, 2- net hyl‘grog
gr oup, Ychﬁtamllnﬁr&m@?y 1@pmphﬁed1by spriafe thompembered
GfyeHe a_tﬁﬁmogﬂbﬁ.@(é’orﬁb%ﬁ Bonéteyd Bd 8% seWHc@tP from 1-2 nitrogen

net h ut ox - di meth Iprop
Pt@m%pgcﬂﬂﬁ n%[t 5011 }yﬁ@g&@ﬁcﬁfgﬂy
MMHQXWI gbﬁpp pxﬁerrﬂihbygﬂﬁi’ﬁ yﬂlpxbazﬂ:ﬁﬂtgitoup, morpholino group

PSR R 8 o RS R S he Y Byptitutea
2yifh chi helogyhka,tbnxmygllroxm grdup; oxorgtdiyp,art akigyl gromnp, an alkoxy
T P AN

octyl oxérjglrgmpal 1s ﬁié?lﬁy’lhﬁéﬁttw 3%y rraglpl eped aryl group,

ehBNIdIRY WpeEHicall HhenFPBYS @ Y 1 HAPHhaD grcﬁg& ¥h@9Lnaphthyl
g¥8? anong which an al koxy group of carbons’is

rable, and an al koxy group of 1-4 <carbons is

‘ f urt heermfoambgmup A Kxém@miﬁemby &15-18lkyinteréd mydno or

AR A SRl 17t PRl o
mgtragen 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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15

strai ght chained or branched al kyl carbonyl group of
2-5 carbons, including specifically acetyl group,
propanoyl group, butanoyl group and 2- nethyl propanoyl
group. "Al koxy noiety" in é%?ycarbonyl group” is
exenplified by the 15 sane as“the above nentioned

al koxy group. Preferabl e al koxycarbonyl group is a
strai ght chai ned or branched al koxycarbonyl group of

hopRany B, IyRAMIE K%, ?ﬁwﬂ& Pinlg) oRBH 10 HHE (RODMIe ring,
u XY. OXY y u

zlsﬁﬁgﬁfg} f%@%ﬁ?%ﬁ? Flr%p PIERIASGHIA n@soabrlmldme
ariflg? pyeddinye pfrfg)@ﬁﬁﬂ@l‘ebﬁﬁghﬂh@liﬁe rﬁﬁg 1ébéf1ylbollﬁbeiﬂg, indole

o _
Ree KSR oS RETT g i Bl 1l PR R eamote

i mgubeszmspﬁnaque airlg/ bznhymmlﬁyelewnggbmqpxazole ring,

3 |

Zb%ﬁtgwggﬁghﬁ ﬁpgtgﬁazﬁier%q id?l‘é&%ﬁéﬁe gfrl%ué?n@'?ﬁtmoxahne ring.
exenpl | "ﬂ){% &0591%&1 sije Pé‘yfﬁh?; hstﬁfogmﬁlpu’a% isppot speqifigally
smzete@raxs’d fiff ﬁfasrrtse oR sy 6t tAg titidfeRRFor ékt[rglt)fﬁ{%gi%é nétl:ﬁreferable

to i ncludi n peci ficall yl
gﬁ%‘iﬁgoc T 130% SPPPEROPH B 14 PHUSIOIBE, fANBPSottipPhene
gnngppymﬂlepﬁhgaiﬂdtﬂé Qﬂtgla{xhd oxkapdle rirg Kuxtheroprefetabldione is

r L4S; ex I|f|ed by the sane as
ﬁ%HQQ%%@hEEﬁ¥ﬁ%dg a ox 6H%r B hydr oxyal koxy

group 3Dhe group sbowpehy f:hft:&irlnyula (By:dr oxyet hoxy group,

3- hydroxypropoxy group, 4- hydroxybutoxy group and

P group. "Hal oal koxy group" is

j ed 6¥3éﬁ al gpxy group substituted by the

orXdi fferent, 1-9 hal ogen atons, preferably 1-5

hal ogen RS, including specifically

trifluoronethoxy group, 2,2,2-trifluoroethoxy group,

35 2, 2-,dvhérsinatidAXR, g, §a parahRQ pedtiad bameaddfiixyin the above,

kyl am no
s iR rereblfShe SpicEtet b 0 20 ATLOGHEHBHR iowing formutas
dﬁk??ﬁ@roup as above. Preferable al kyl amno group is
a straight chained or branched al kyl am no group of 1-4
carbons, including specifically methylam no group,
et hyl am no group, propylam no group, 2-
nmet hyl et hyl am no group and butyl am no group. 5 Two
al kyl nmoieties in "dial kylam no group” may be the sane
or
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different, and the alkyl noiety is exenplified by the
sane as the above nentioned al kyl group. Preferable
di al kyl am no group is a straight chained or branched
di al kyl am no group in which e al kyl noiety has 1- 4
car bons, including specifically dinethylamno group,
det hyl am no group, 10 dipropyl am no group,

nmet hyl et hyl am no group, nethyl propyl am no group and
et hyl propykam no group. "Cyclicganm no group” is R3
exenplified by a saturated 4-7 nbered cyclic am no

g 1-2 heter t sel egt ed - 2
ni t gl'-"01 0 om #fdOB 1 sul flur af om COOR
i nclludhpy - specifically 15 i di nyl group,

pi per gﬁ%Lpgroupg pi per azi nyR),gr oup, ror pholi o gf oup ’

L . . . (
and thi hol.i no group. The cyclic am no group nay
be suggtituted with a hal ogen atom hydroxy gr gyp,
oxo group, an al kyl group, an al koxy group, an
alkylcarbongl group or an al koxycarbonyl group. "Aryg
group" is &enplified by a 6-10 nbered aryl groupR

20 i nc] udi speci fically phenyll group, 1-naphthyl

gr ORAYl g Y OOR¥! groyp” COOR?
exe |ed by a 5-10 nembexked nono or bicy

het e | group gontainNng¢‘-4 hetero atons

from O-2(Rpi trogen atons, O- IRpxygen atom and O- {R),

sul fur,_atom including 25 specifically furyl grou
thien%F)group, pyrrol yl grdﬁb, pyridyl group, imﬁglyl
group, isoindolyl group, quinolyl group, isoquinolyl
group, pyrazolyl group, imdazolyl group, pyrimdinyl.
group, pyraginyl group, pyridazinyl group, thiazolyl
group and @xazolyl group. The bonding site in the
hetergaryl A group_is not specifically limted and it

e anﬁxmbehe nitrogen or 30 carbon atomns.
"6-1 nbered aromatic carbocyclic ring" shown by
ring A the formula (1) is exenplified by benzene
ri ng and’hapht hal ene ring. "5-10 Menbered

heterg@ronatic ring" shown by ring Ais exenplified
by a 5-10, nenber ed nDnoc%cIic or bicyclic )
het er oarBREXSIR hithgnd3d’ Rave Hhesamelingaping ps ahogasand R3is a

stieydroges dtoanvPad dlkyT @erip, PrefdabhZhpdstgen @oads and

?eraﬁullfl'lﬁt&eaffgxrﬂsulal(i])? I1'\“1dsI Sr%fgrpa%%lf fe;(gr%gllﬁie%ytg}; glheal&lggg 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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t hi ophene ring, pyrazole ring, imdazole ring, oxazole
ring, thiazole ring, isoxazole ring, isothiazole

ring, pyridine ring, pyridazine ring, pyrimdine

ring, pyrazine ring, triazine.ng, quinoline ring,

I soqui noline ring, indole rl& benzof uran ring,
benzot hi ophene ring, indazole rlng benzoi soxazole 5

ring, benzoisothiazole ring, benzoim dazole ring,

b e nzoxdnadihe smhsrgitutbde oz eirtsubstitetdd allyl ghiuns)| thiei sitbstituted or

' apd ne ne ri
g B D 820N SULBRHTe I B iy
sgr@ellpf andthy Subﬁtlt@ttdawdunsuhawtttted @Nclmykﬂfgrohp shown by R2
Nt {9 Pri@d $P)f hap s@ltb%'i’i‘i’uent Pre%é‘e% Pﬂ el ﬁélegx& ot &m,
r|n sovvn% rnn |spyr||nerng, ran r
ﬁﬁ&rgéoumoanuqvl OXYh SFQ\HP ATt RAYLOXY gHOHE, AR aﬁqup, an

Cﬁﬂﬁ?&n@m&i foud, W dRekyInnrahe rg@bus LMEal c11@&hi1ﬁbf§
ring, f anrln andthlo he [ ro V\@
by ©he 8/0up 45 RrbppRbe By 2 y% S ef 3y garbons,
Anchdmg aY&l‘aﬂﬁitIRBd afran}iilﬁaﬁftﬂ?edj ﬁfky‘l&é}bolmyld')@ @ayeof 2-5

' f e sele r,0
BibPol; £EERRR G AGSFE RS e edrpafuomyerqup or2-5
R&rRensa Nsu@@tﬂcate@mw@@mtut(ea)aiky@lnam)nymgg gfal)p of 2-5

E<,5@.Qrboﬁ‘)’s3 B%u&txtm (RRR R4 A}lymalyboﬁﬁu}y@ﬁp (aFlgM]a

subs 1tuted or unsubst1tuted heteroarylcarbonyloxy group. The alkyl,
alkenyl and alkynyl in the above alkylcarbonyloxy group,
alkenylcarbonyloxy group and alkynylcarbonyloxy group are exemplified by
the same as the 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 cérboxy 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 RS 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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(Rn (9 , wherein n, Rand R2 have the sanme neani ng
as above, and R3 is a hydrogen atom or an al kyl

group, preferably hydrogen atom In the formula (1), R
is preferably exenmplified by q%$alogen atom 5 such as
fluorine atomand chlorine ato an al kyl group of 1-4
carbons such as nethyl group and ethyl group, an

al koxy group of 1-4 carbons such as methoxy group and

egimxy, ;gamoﬂﬁ)dor&hlhy] griupyAnd _rsuupirmfmd- 12yCgfdudy)st- sgch
' , roup an
By b S ol 848 - Bl RERIRDY e 8hBLD 0f 1.2

car bonsR8 ig hrefsralgly thyidrbgen etmhharyalgylognoup of 1-4 carbons, an
dhf Bgﬁaﬁﬁgf ngW W OAR & ggq é%o ap %}:ter I{E&ﬂggﬂgéﬁtumd by amino

gr oup, an1no 5 car bons suc
dgwmﬁraﬁ‘{bwéar@p@% Broup ng‘lh’a}l OgreUp, or a cyclic amino group.
eThy |a&§1d%yhﬁfyl 3R0dpay Rxempblitica s%%&ifﬁ@l?%ﬂé&t@xym@ﬁ%flagroup,

cI| ﬂ upo iL:IJ h_as nDr no glrougv ferably. R2
oL TRSETIIRRg) GEHP it Berdoy By Bety) BIAtboy Fusthen prsferably,

gmmpth;drgi'oupe ocymi alkyhgroup aof dbubcamyoridshestituted by amino

B, g Bl e, B0 Wil ol 6 el B2 bt Pyipo eroup.
or an aThoxymmdonyin thofgmula ﬂhwhfeomeRare(;ﬂr)esemts Isydrogen
péﬁing 88196 Qs&ﬁ és tﬂ@ sgtl@héﬁkﬁuﬁgp@ %‘}l éﬂé compound wherein

unsubsti t ut ed a
uhté a%%&eﬁt:uf%axqﬂn@ rog% agomy h@hgmpwn@andhe formula (1)

U%&E&thﬂf@ﬂ'eﬁéﬁWj'drogéﬁ o 4186 usehsltdd 488kt for testing

BRI a4 GeR BT A8 cpimnrdind PERroiichy Famieaenyesgept hydrogen

haﬁozmg becausenthé foryoenxyrrgsporpis @na mmbyshga“ ofithe later.
acy| oxy, o, nﬁﬁbr{?hgﬂg %ref@?ab? r# ??B u% Straaight

di al kyl am no group
aeyaiorg ajkylgpeigroupeaipl- |4fqa€b0b§, m@wdmg speviffcadly @etliylene,
CAHYRYS, trinfidhy f@ﬂwaed%&?a\tzde%ﬁﬂem unsubst i t ut ed

alkylcarbonylox carbons, a substituted

ro
or unsupsthe fmwlm (kb WI is ABleRgPlng sgeposd o & strmight
CetidieBd ordbralslettalkelne rof ung lﬂé?bbﬁé't ﬁl@ludmg specifically

| k I b | o r
SRR Yo BLeUSl epreSRRp o) sty ione
a subsini thet fednorlay i) Kesisi preferdblyedeygea ytonar KHSO 0 NHCONH
g%_tgaqu 5The al kyl, al kenyl and al kynyl in the above
C

arbonyloxy group,
In the formula (1), Z1is preferably a straight chained or branched

alkylenc of 1-5 carbons, including specifically methylene, ethylene,
trlmethylene, 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 X1 is NR#*, 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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al kenyl car bonyl oxy group and al kynyl car bonyl oxy group
are exenplified by 15 the sane as the above nenti oned
al kyl group, al kenyl group and al kynyl group,
respectively. The substituent jn the substituted

~al kyl car bonyl oxy group, alkeﬁﬂ car bonyl oxy group and

al kynyl carbonyl oxy group is exenplified by a hal ogen
atom hydroxy group, an al koxy group and an aryl

gpontametbyldife &y !ho?émteﬂljléné @028 9‘1‘€fe§éﬂg<3@§ﬁﬂfg}ﬂt®l’l/ained
group is | i.fie by the sane as the above
r@]%ype&?e%{egﬁar&f’&?p. The heteroaryl in the above

het e L odmyiheafobnrulh k), Rélriﬁlme'fei-ablylsnpdh'rdgegdaﬂﬁyn,tllnﬁi;@mroup, a
a above . nentio t eroar p. e .
SireR B BT RS S AB Yt lip el iPoarbRsyp strient
hehainedrorl brgmehpdi adkexergrbohylegroy af 2+ og:lebmrmt arhaloalkyl

h n a )

DAL 3 ¥ Sudbor ANy W Bup B 10bE3 Cotbofll 3kt &
gFwetituded sr vinsathstdutpdoaryl Zaeun. Fhalaryl sraumigpraigrably
Theesplsbipuent in the substituted or unsubstituted

kyl in. the . R5. and. R6 in the f la, .

071 e R bRirudt B ReRSSliR e apn Soumandihe sibstituted

ghetepoaryh ged ko Xy exemplified byed halmge@r aAopn, nydr|°1fy| group, an alkyl
al.na ro a alm no

et S Sy BB neiSlRI Bra P HBlogHRoy foufT i

calkypaybemylgrozumd ameinosgrolypl, agraigylashinchgrmup bad a

Sy b1 ML QTN F=Ya an al kyl group; wherein the groups
V%Jl%g&RGHﬁnlgy gglse)g{gubst ituted with one or nore

subst i tYiarg Brefgrabilys flgis\hydrogen géom; hydrexy gpoumen straight

Coldihed dF Hranehedlkesy) BARE SP @lm; E#ﬂ%déf%ﬁa RESHreigh® chained or
rou Il.perazi no oup, r 1 4l nO rou
MR B RIRGRE S DOPH! B RERTHERIRISyr oup.

pyr r ol iTlenabdve glkoxyqitpuarid specificallyieken plifidd By tgthoxy

F T

ofxemplificst by mas thexy cadydrot gaoky langk eflppxyoartomydigkgiip. The
SR 1odn) 5260018 SPURBHLY R Bl B Ao
ahihBPeYohploatkexagirux msreailiealbuerempeikiedy friflgoromethoxy
sgedipf i cal | y by acet oxynet hyl group, 1-acetoxyethyl

010U 4t RAOR U ST s SR C Lot Bl R Y
swithtthetind diythersuibstituent 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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group, an al kyl am no group, a dial kylam no group or a
cyclic amno group. 10 The conpound in the fornmula (1)
wherein R2 represents hydrogen atomis also useful as
the synthetic internediate of e conpound wherein R2
represents except hydrogen at The conpound in the
formula (1) wherein R2 represents hydrogen atomis
al so useful as a reagent for testing pharnacokinetics
of the conpou%whera n R2 represents except hydrogen
15 atom . because®*the forner corresponds to a
nmetabolite of the latter. In the formula (1), Y2 is
pref er abl y \@<i nd or a straight chained
al kyI ene grjoup oflf 1-4 s, including specifigglly
lene hyllene, /tri net hyl ene and tetranet hyl ene.
IR1 \f)Qr/lM 1), NS is preferably . §| ngl e bond or
a straight 20 chai ne\d or 2brar;ch o 808{
carbons, including spéerXfcal yI e hyI ene

trimethyl ene, tetranethyl ene and | met hyl ene. In
the fornmula (1), X2|s preferably (0D M atom NHSOZ,

NHCONH d NR5. f Z' f bl

a strai ’g‘% CEHRT Hé%iﬁo zﬁe %\gd% 2% 'aYﬁqYQIei’%g%% 2{ ga"g the
csamenscanimgsie aigowpeci fically methyl ene, ethyl ene,

t2r Irren?thh?/ﬂlg Pﬁxar}é%lte Eﬁg@gﬁi%ﬁgfpt?ﬁ& %ﬁggsa gz?ér'ﬁ% fied by an acid salt
1%%%@%% ﬁ}lF enkhe acitbsqaly lin rfopgkampleah @gdnieadidl salt such
PA® Ry LS lortE ! hyd+EBBRTidP S{lﬂt@bhgﬁﬁﬂo{iﬁielehh%g?@gn

trj nethyl ene and tetramet ene

stBetrhafe e BB \PhoEgaING ag a@t sy%b assgt@teu@xaletm ‘acetate,
Lﬁ@gmfamé F@Ido@mﬂﬂéte \gﬁﬁﬁoéﬂa tﬁﬂﬁﬁ%ac%tbsnﬁl%t%r ?&lt}’ate

oge an a ro car.bons,
pprﬁe ;gré L@ F,gg%%zeﬁegﬁkféﬂage %FolﬁFgaﬁilfgaatpsand the base
psedt &y edEmpbfigd by nngadmhéédmala&a&h d@sédium salt,

Bl I B A0 B Bl b o o

spEaniq b%ﬂscr 9a1ﬁ§um @ﬁénetémgmmmum saltf trydthaaplammonium
t@uf Idmhﬁﬁesan?QndRﬁ !

é}ig)?ef er ab] a str a%’%ﬁ:ﬂal neg ﬂ'{}ﬂ J%(iéne O?‘{})Pll%ng basic or
ISR AEKEslh SHGPEY ANRNRE Salt, pepREtiaiRcd hgll angbglutamic
saidnsalty d Thweycagnpofindashown 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
fc_;llowing 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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strai ght chained or branched al koxy group of 1-4
carbons, a straight 5 chained or branched

al koxycar bonyl group of 2-5 carbons, a hal oal kyl

group of 1 or 2 carbons, a halgal koxy group of 1 or 2
carbons and a substltuted or substituted aryl

group. The aryl group is preferably phenyl group. The
substituent in the substituted aryl group and the
substituted 10 heteroaryl group is exenplified by a
hal ogen atom hydr?xy group, an al kyl group, an

al koxy Hup, a haf o&t kyl groupg, a haloalkoxy gr oup,

an al kyl cgrbonyl @gfloup, am no an alkylan1no

group d|a> di alkkydam-no gro )%[ﬁ re preferably Rl é;[:v—sr

hydr oge a m hydr oxy grouu S ralght 15 chaln

brancheﬂ oxy group of 1-4 carb oAsand a strai ght Zﬁ@

chai ned''b branched alkoxycar nyI group of 2-5

carbons.; The above al koxy group is specifically

exgnghjfied by nmet hoxy g‘ﬁu nd et hoxy group. The
allkoxycar bonyl grotip £ pecifically

exgrpl i fli ed by nethoxycaqunyI group and

et hoxycdr bonyl group. The 20 above hal oal kyl group is

specifically exenﬁkiﬁled by trifluoronethyl group.

The abowézhaloalk group is Bmecifically exenprlfledeH

_ by trig Nonetho group. eni ne conpound of

prﬁs 7 i nvention, i nacdar Mce with the klndjh_ >=O
§hb i uent i ncl udesRal K t¥ut'wers, geonetricdll z

~y3

25 i sonmss, stereoisoners, angya M Xfure thereof. . X

Narel vy, in a case where there are one or nore

asymmetrical carbons in the caonpound of the formnula

(1), there exist diastereoners|and optical isqg6¢§w

and m xtures of those diasteregnmers and opti cal

i somers and separated ones are al so included i n®he.
present invention. 30 Additiong|ly, the adenine

conpound shown by the formula (13 and its tautoners NHZH
are chemcally equivalent, a q?en ne coppound N
the present invention inge¥ aut omer s. Ehéx1 =0
tautoner is specifically a hy ronngonpound shown by
the formula (1'): 21 NH2 (vin (Vi)

7'

, wherein L represents a leaving group, and R1, Y!, Xt and Z! have
the same meanings as above, and X3 is a group shown by the following

formula:

3

Y:
_X2—Y2—®/ “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 (1)
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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NN~-OH1~) R1IX NI1INWYTY Z1-X2-Y2 COOR2 (Rn
wherein ring A, n, R Rl, R2, X1, X2, Yi, Y2, Y3 and
ZI have the sane neani ngs as above. The
pharmaceutically acceptable s is exenplified by an
acid salt 5 and a base salt. e acid salt is, for
exanple, an inorganic acid salt such as
hydrochl ori de, hydrobrom de, sulfate, hydroi odide,

Nibdiaire canldomlsemmpetasamnamr@bﬁat& anP&likdline! darshiehetal
al at.e acet

pendtl SR SHiSinsB Br B Sate adpgtal fydPpSfle et as sodium
nmhytdeorde lehdnpdtassinen zl’gmleexxkié paahetad hgfdpclage%thg &ueh as sodium

t | e an
AR oy 0oL R2SECN Qoo RIS AY ol
sube capdiecmadesefla halm,gnegadjhyémcarlam sachoas oartsa t |

aﬂa‘irz?(fhloﬂag a@t‘ﬂ% HREH éﬁatmétglﬁﬁl&rfbscﬁl'& atehﬁhaésfg]gp 'sﬁma as diethyl

|1, triethanol amoni um dini U
deifseé tSREtRebmamand| k.4- caﬁzsa%ratrwbanaanfaélpcs%vent such as

aahﬂemymmmaeddﬁﬁbthﬂ o il 28k @lbe&)rﬁﬁhk. mqrebbﬁon

SRCRJERE MR FayEbel Ryt & 4 aPand ghe hodive

spchnaﬁthehahmhmte The compound shown by the formul a

1) ca

Star 1 e SSRREE I ot by Al BY piBRERnE HIE compound
pﬂapaﬁéd:hmbrarrgnntlngragfr@fcmeb C@ntbﬁ!ernﬁdbqu\hrpglmt hod

'Oﬁy@ﬁ'o;férg{;brhf@m&@{&‘Ndbembéﬁcﬁh{Hdd%r 'T‘Rttﬁ&dreactmn a

reparatlon Met hod 22 L Z1-X3 N-12 NH2 N -1
(TeRctin wmhary\puch 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 (III)
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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Cl NNC NNCNNHZ1-X3 Z1-X3 (1) ) (
Y:XIHRL Y: XIH (X) (X) L Z1-X3 NH2 (IX) NH2
N> N NFO R X NNRLY: X*> NNCI~-NN (1V)

Z1-X3 (VI) ZLX3 RL Y:X1 H (X)_ NH2 NH2 H N N. N
XNNRLXLNN ZL X3 Z-x 3 M 1) (VI11) wherein L
represents a | eaving group, and RL, Y1, X1 and Z1 have

t he sane neani ngs as above, and X3 is a group shown by

t i la: Y3 XzZ-Y2 A'COOR2 5 (R)n
(&hﬁgg%én%gguﬁngyR“ R2, X2, Y2 and Y3 have the sane

meani ngd! asageavhere Xhis MRS the 15retipn insprEugtestian the presence
hyflab¥sn ey 6 baler CABtHe HadEPus€ 3bABeYmadeWirPhlkali metal
sulfoni% aci?1 rgu .._The conpoun 1) can be, obtained

b§ATRETEAST SYC B 5aTRITAE AR dPe S carponAtE, an alkaline
( eadthimetdieapbesatecauc as dakdem dsrbomatdas emetabRydadxide such

bgs g@&ﬁuﬁfhﬂ}oéld%aéﬁd 'E%ttgémﬁﬁir R?&‘r%&?des gﬁg & ong?’anic base such

as triethylamine, diisopropylethylamine and 4-dimethylamino pyridine.

(11 |
NH2 H NJ
N R

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




10

15

sodi um car bonat e and pot assi um carbonate, an al kaline

earth nmetal carbonate such as cal cium carbonate, a

nmet al hydroxi de such as sodi um hydroxi de and

pot assi um hydr oxi de, a net al Qigrogenate such as

sodium hydride, a netal alko e such as potassi um
t-butoxi de. As the solvent, 5 use can be nade of a

hal ogenat ed hydrocarbon such as carbon tetrachloride,

chl orof orm and net hyl ene chl oride, an ether such as

di ethyl eNgerNHetrahydrofuran and 1, 4- Moxane, and

an aprotic sS&Yent such as dinethyhf%T iHle, NH

di net hyl sul foxi de angs acgtonitrile. The reaction 2

t &Pkr at ure ¥sql ected froma range_&abput 0C t oN? |'$=o
ar oufidxt he boi |l ing 1Qporwt of the sol vent. Thg ¥l 2N
conpound (Il11) can be" obt @'ngd by brom nating the Z' s
compaund (11). As the brom’hati ng agent, use can be X
made of broni ne, hydro§ﬁ§bronic aci d and Ly

N- br onosucci nimde. In S reaction, a reaction

auxi liary such as sodium acetate may be added. As the

sol vent, 15 use can be nade of a hal ogenated
hydrocarbon such as carbor] tetrachloridgy mnet
chloride and dichl oroetharle, ether suctR'ast di

et her, acetic acid and carlbon di sul fi dexvhhe reaction
tenperature is selected froma range of out 0Cto
around the boiling point of the solvent/ 20 The

??rr?und_§XI) ca? Pe Fbta&gg? byhreactidg t he fgnppgnd
Wi a netal a such as sodi um net hoxi de,
foll owed by treating ?g@a deigli c conditions. As the
solvent on reacting w dﬂgetal al koxi de, use is
made of an ether such as di é-gyl ether,

t et rahydr of uran and 1,4-ghgﬁane, an 25 aprotic sol vent
such as di nethyl forman d d an al cohol such as

nmet hanol rrespanding.to the koxi use The
reacti o’nWPl reeﬁ%;fa%t%lrl% a8 %?%B{Tg}ara#lr’ 24*}1 ae{“i ?Iﬁﬁ’éiVS%hFoﬁﬁﬁle

t mepoinguaeabovarXdumdmine grooip, hydragi gtowf ot Inercapto group,

S t; ' ' cid treatnent,

R L e R e
&Y~bydrobromic acid and sulfuric acid
anmg—AmoYga hei d SHORas trifluoroacetic acid. As

t he sol vent , ~u2 is made of ether such as diethyl

ether and tetrah{fdnofuran, an aprotic

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

hydrqghloi

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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sol vent such as di net hyl f ormam de and acetonitrile and
an al cohol such as nethanol and ethanol. The reaction
tenperature is selected froma 35 range of room
tenperature to around the boilc'% g point of the

sol vent. The conpound (VII1) be obtai ned by
reacting the conpound (VI) 24 wth the conpound (X).
In a case where X1 is NR4, the reaction is conducted

i Iméthenbl enadnthanel, aalisen %@Jrﬁﬁc BolR8e subh ds"@ink@&$§iformamide,

f I bonat e suc
LN E e L AL I L
5 fl@am tahraxmeaif alarsd)iGt teo amu:imchﬂ—mclad)mng podar bbtl&t $olvant.

I
gg: ZSSI e h ool &WII@%aﬁotgé Hginaq%{g%%g r%gcta 11g tlalg compound
1Bk W}qhaﬁher@mﬁpugé KEp éhh)plrmm:e oerrabsence of a base.
4 di et M'tﬁ@‘lﬁ&epﬁﬁé dhRehe rri%?ieh&g'pv.r??{ g%rclﬁ’%see | oxa% an

e of an ether such as tetra
aﬁﬂ‘ach Biefakcarpnatec snen a§uﬁ9ﬁh‘a§1 %r@@alﬁm apdasassitgn carbonate,

aafl #Ralife 2pftdi MetSldarBBhatd!Sicirasaldh By LA FRITE A8 metal

BEaF AR R AT BBt Bk eiof SR b s e d-hae g organic
obas¢ ﬁuph@sattméhybrmhea dsisbpmpylethylaanines pyvidene akll 45
Od}fﬁgfhﬁéﬂﬁ@l Heuﬁ Iﬁé&fj"%&?ﬁé %ﬁ%ﬁ' aosnsédsmn% %?cgc%otx‘ia' e.

in the rese ce (0] e, use Ca
%Hveah usescaf) kgimade pirnsibar agcls @gi tetnadnydrofuran, 1,4-

pékﬁ@&ﬂelﬁﬁcﬁﬁ% eabhailboﬁ'@ltéic}m@ Eﬂfq:ﬁaéUPQ &%tﬁgﬂhp Mnd an

e sol vent, use can

h%B’FP%FsS?Qﬁ%ﬁ%? GSuPsEne, Mnmtbxlé?r@%mi@agﬁﬁiﬁietbm sulfoxide.

a'nhape@dsmdn sy Bacarsed budsn dhevibayht Qf AaBivieitanthe reaction
The reactio carri ed out

| f
RO i 6018y OR A FRSecREral PP e Bitpdpatied the
|b01.’1_’10g8m19tpéd1¢ solveat.r ange of about 50C to about

200C. | r R
wher ei i ﬁfﬁ%ﬁ?ﬁ?‘%ﬁ%@?ﬁs@% phRE B fb6h the
oSqTaPLEHdHK] %xféwecqmégu@tie(w&) qa:raabso bm¢ht)a10cd by synthesizing
M SYEPBahEIER) @n@(ﬁhgn (rﬁ&‘«%ﬁé% it Withith@ RbEERd K chvx)

repari the c 0 romthe conpoun
?| ), P hﬁ‘g M%EI}B(:%S lsc%Wl%? &P iprarereyed Xﬂlé)mqlh@e
Ctmbmammﬂ b&lﬂe}icﬁug théeofgiourie (XIQdwih %bﬁﬂ&lneofn thepresence or

c%@ d t(th can al so be obt al ned synt hesi zi ng
thie conpoun % fromthe compound (I) through the

s 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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compound (1V) and converting the resultant to the
conpound (VI1) which is then converted to the object.
30 Preparation Method 2 25 NC NH2 NI-12 NH R'Y X~ NH
NH2 H OC Z-X3 (XIV) NC N-O ( NNI  H2N : JY: I~ N~
J 21 RX (XI) NO _X3 21, X3 ) (Vi) RRY" L
(XVI) N-12 N | NCO X~N Z1 X3 (XIIl1) wherein L is
a leaving group, Rl, Y1, X1 and Z1 have the sane

NMBBRAIRGE R5realkeme, th¥ doSnﬁGhﬁ& HIIPWi’th v ﬁ%m@b%én% or

apt o up, nd, X roup sh ovvn
{ BPFOUFREE P GthI aAS Ve beseydsdc 2 @Ran Pl wesal
r cathbohate,suth R’Zsodﬁ&m ‘éﬁrlammht‘é%ﬂtﬂpetatd@.ﬁn&mbﬁﬁam IS alkaline

a%aﬂﬂox\ﬁ%tgl’ ;jg?ohg%\léxy& 952 lé’fmu?n gr 4 (%wg? p% lﬁ’i‘%(tg‘?n ?131&5%%(1&«3 such

roup, oup, car
gaﬁ @Sdﬂiﬂﬁeh @nd mtassmm bygduinide el obgamie dxtsersyich as

t Bge @ IRRNUN dl%b?oﬂjqeﬂwlgmﬁﬁ@ pangh {§LV) in the

presence of a use can be made of an
afimethylaminopwidiss s padea metakalkoxide 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 mercapto 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 b.c 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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sodi um car bonat e and pot assi um carbonate, an al kaline
earth nmetal carbonate such as cal cium carbonate, a
nmet al hydroxi de such as sodi um hydroxi de and

pot assi um hydr oxi de, an organ|§ base such as
triethylamne, 15 diisopropyl € %ylanine, pyri di ne and
4-di met hyl am nopyri di ne, a netal al koxi de such as
sodi um et hoxi de. As the solvent, use can be made of a

h @b tayashatrech My eia o, arb alk8iiehea%h IREMAY L& @ictieas @Rlcium

LB oy S o o S A S potasiom,
ebivdnatide amanetal hgdoidenatelsuehtasssutiuashydride, an organic base
dis{ef, @él ﬂcr&rt %e dﬂé@o&%{letﬁl‘g an{ﬂu & gwy?ﬁ%e nd 4-

acetonitril el ST PRE Ed
f AReth awg@omn@mmncb@ metalraliagidersidias ipogagiim t-butoxide.

ORstthe S%Wéfﬁnhse the E‘é)m 4 Mhld%enﬁf’é& RedRR2h8

rea tin ound %ﬁSQ he conpoun
i g g?rtlé%fgﬂe@ Br CigseigEm %lfld anefhyienech lpﬁélebageeﬂleg éuch as
carethyl etiee, tbftraﬂ’(ydrﬁﬁh@aﬂaﬁd tmmmmﬁeidha Gan’iﬁpr&id@d)lvent such
I um

nat e ch as ate_ an

2 RS BRI SRl R RO RS AR R Rt e, BeRetion
ctémperatose Foseleeteddromt alrangy df akode0ELlith aasuﬁd dherboiling
hiﬂQ{ﬁﬁ’ﬂfQﬁe%Bﬂ/e?ﬂQt assi um hydroxi de, an organic 10 base
such as triethylam ne, diisopropylethylamne, pyridine

nopyri dine, a netal al koxi de such as
sodlun1nenhqgide As the solvent, use can be made of
an ether such Ias tetrahydrofuran, 1,4- dioxane and
di gl yme,N4dn hol such as methanol and et hanol , and
an \apro\Lcl oI such as toluene, dinethylformam de
aRd” dixtet Nl f oxi de. 15yFpe,Reaction may be carried
out in the abs&it ef ﬁ vent. The reaction
tenperature is sef‘ect m a range of room
tenperaturgvnﬁ around t hgryboi I i ng point of the
solvent. I'n the_ process for re arln t he compound
(V1) :f‘F’Bﬁquﬁé"mg:énﬁ@%dU( ﬂp Xﬁ,e dﬁp?ﬁan@d(z’/l haye the
Cedimalrieamitgahistd @, by synt hesi zi ng 20 the conpound
(XI1r) nd then reacf, with the conmpound (XWJ.
In a cale?fAss ¥here &ﬁ%{?a&r&ﬁm‘%ﬂw@rﬁmﬂ’&(% PRy group,
cawerdeEptogrbapy edrimxy gty o suh‘enm(m’ﬁd) lgli?duf) Xhl theVdBAiJSVe formula
g C ase.
it 208, oA 88 REESGEBe S BRI Fomifirech B4 3 shSamounc
@(éﬁﬂhgccordmg 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 X3 is a leaving group
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25 sodi um carbonate and potassi um car bonate, an

al kaline earth nmetal carbonate such as cal ci um
carbonate, a nmetal hydroxide such as sodi um hydroxide
and pot assi um hydr oxi de, an organi c base such as
triethylamne, diisopropylet am ne, pyridine and
4-di met hyl am nopyri di ne, a netal al koxi de such as
sodi um et hoxi de. 30 As the solvent, use can be nade
of an ether such as tetrah¥grofu5an, 1, 4- di oxane and
di gl yme, an al cohol such c%8nol  and et hanol, and

an aprotic sol venH—¥trey? ol uene, di net hyl f or mam de

and di et hyl sul f oxi de. reaction nay be carried

out int absence of a solVent. The feaction
tenperatufe®is sel ect g&XIf rom a range o M2 oom 35

t enper afju M&ar ound the boiling poj Nt he

sol Vent Irh ase where—x—+s hydpoxy gr up> t he

cRmoxh He) can be 27 obtgmi edc%? ting the 3.cgR?
cdnmpound (XII)Z 14 h urea in the presence orz\apsezn 2
of a base. t he base, use can be made of an aTKa

met al ca(lvbonate such as sodi um car bon and (R,

pot assi um car bonate, an al kaline earth netal
carbonate such as cal cium carbonate, a petal hydroxide
such 5 as sodi um hydroxi de and potassi um hydr oxi de, an
organi ¢ base. such as triethylam ne,

di i sopropyl et hyl am ne, pyridine and 4-

di met hyl am nopyridine, and a netal al kgxi de such as
sodi um et hoxi de. As the sol vent, use cah e nade of

an ether such as tetrahydrofuran, 1y4di-gkxane and

diglyme, an al cohol such as nethanol |_1 a @t hanol ,

and an aprotic solvent such aR'torxen Y3-CO,R?
di net hyl f ormam de and di net hyl sul f oxi de. gﬁ'w

may be carried out in the absence of a soI vent

reaction tenperature is selected fromg@viiange of roo(R),

tenperature to around the boiling point of the
sol vent, WhareingirgAnieRe B, I8, Pdr ¥apY'o Ygr ¥dipndtZichave the

Cﬁfﬁ@ltﬁéaﬂﬁ@ las £Bdved andlRs PbRAreatin | §AGLS Bk R NRs.

o b e AL S, Ecompar o
cimtidreat Xons allpatihg grea) with thé t6mpound (XXI
ey oL GRIACS!§ 99, 0 36, B8 S Senc
awmalpmrmsmﬂmbaac bofatks base, abkahnrie madetofret alkali metal
CARORALE sBEA LS dithf LB AR FolEin A Ar88RLE, 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 X4 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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20 base such as triethylam ne, diisopropylethyl am ne,
pyridi ne and 4- di nethyl am nopyridine. As the solvent,
use can be nade of a hal ogenated hydrocarbon such as
nmet hyl ene chloride, an ether such as tetrahydrofuran
and 1, 4-di oxane and an aproticsgolvent such as

di nmet hyl formam de and di nethyl sul foxide. The
reaction tenperature is selected froma range of 0 25

Cali P01 dE 2B Qbliig d?f%(?eﬁaggi‘urﬁtb‘? SRIAG gtd&&l&ﬁe&}gﬁle such as

C%C| lzatlon reactiQn, as ase, use can

AR AMATIAR al AR Slvert. sifereas be sardmphgaicshersuch as

atstraleydsosi: g Bydr 0% idiexad@dnd dRlyzhe ahkod @Rg&tiﬁ BoR%nt such
e

sodium nethoxi de.and potassi.um.i - but oxj de.

<8 e PR a0 Bt SR Ao ° i reaction may also be
t earradd) dnbdfimthe absendobh soheints uThe asaetidrabahpardture is

25 n ' SHC ors .
SoSEERO LRl EEPY PR R e i o
t tpeel¥ente is selected froma range of around room

t @IPEEAL ivherd X810 WitinbNEobe | 1 ng  point of the
s w can _be obtained b
rﬁé‘\:???if‘g ze %6&5&@??& sNERING, NRt GOV €5 SNR®

(XVI) in the presence of a hase. As the base, use can
be nade of an al kali netal _gar®8fate such as sodium
carbonate and 28 p§tasdi carbonate, an al kaline

earth netal carbonate suc cal cium carbonate, a

met al hydnpxi de such as sodi hydr oxi and potassium

hydr oxi de,| & metal hydK¥ijenate such as di um hydri de,

an orgam such as triethyl am 2@%1%

di i sppr I | am me;—pyTidt ne 5 N

dRPéSY?W?% ridine and a rrehaia’\?‘gbkjb\m Nsuch as  y3.co.R?

potassiun1t-bdﬂa&ﬁde. As the solvent, use ZHprez BCHE
of a hal ogenat ed” hydrocarbon such as carbon K=Y ihb
tetrachl ovyde, chloroform and nethyl engxghj ori de, an—(R),
et her such as diethyl ether, tetrahydrofuran and

1, 4-di oxane and an aprotic solvent such k6 as

di et hyl f or mam de, di met hyl sul f oxi de and
acetonitrile. The reaction 10 tenperaturfe i s sel ected
froma range of about OC to around the Doiling point
of the solvent. Preparation Method 3 NH@ H

H
e
- o)
R1 /le1 J\\N N

\, Y3-CO,R?

XV (R),

, wherein ring A, n, R, R1, R2, X1, X2, Y1, Y2, Y3 and Z! have the
same meanings as above, X5 is COCl, SO;Cl, NCO or NCS, and X6 is
NR5CO, NRSSQO;, NRSCO,NRS 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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.Y~ N\ NSO RL XN N Y3-C02R2 Z1 .X2-y2 47A (XVI 11)
(R n whereinring A, n, R RL, R2, X1, X2, Y1, Y2, Y3
and Z1 have the 15 same neani ngs as above. In a case
where X3 is a | eaving group, am no group, hydroxy
group, nercapto group, carbo group or sulfonic acid
group in the above fornmula (I1) to (XVl), each of

t hem can be respectively converted to the conpound

( X¥Ithk)soRfez ! g.bé‘ Qahoo@m@a%m KQ nﬁ&uf ﬂﬁ%ﬁiﬁh%@ﬁ uch as

m. |l ar t hereto. are or

T e e
T&Mﬁffbd&ﬂh&i‘ | @ifahyRrofurakcdg X 4 %k:ﬁk@hhé hey §prdtﬂ§solvent such

) Th th crete | ai ned
(95 Wicns B0 Sy lg B B eon S rAR e Sefroteefomy a ranee
Hofxdbafizt Q& Jo aR)uind Khi2 bpXilg pbidit ofI‘thBﬁsoNeli{tI)\(IAfRY; z<\1/)
L N Y3-CO2R2 1 Z~ Z%
E%(s\%ﬁg’;v]ﬁ%ﬁﬁéhv% CY~-1 NORL~X1 NN 1 V3-CO2R2
ZLX2 _YPhe compournd (XIXy3) omttes epmpoiumg (XIXr3) whicRlgorresponds
Réb tl—?@cor}%ou}ﬂi offérm¥ida {1} kel b %Y)%al?qlga b}sﬁf@foﬁﬁ%@ﬁ'\t&g%ocess.
as above, and X4 is oxy en atom sul fur “at om or .

The conmpound (XX) can pPec8utai ned by reacting the
conpound (V) ©OHC—Y?

(R
J%zi XXI1-2) NH, ]
= N R°-L
X )I >
1
R1/Y\X1J\ R1/Y\X1J\\N N, Y3-CO,R?
Z\N/Y2
) xix-2) H R
NH,
NZ N
1 LS
R1/Y\X1J\\N N1 Y3-CO,R?
Z\N/Y2
(XiX-3) R° (R)n

, Wherein ring A, n, R, R1, R2, RS, 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 (NaBH,) 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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5 (wherein X3 is a leaving group) with the conpound
(XXI). In case where X4 is NRS, the reaction is
conducted in the presence or absence of a base. As

t he base, use can be made of an al kali netal

carbonate such as sodi um carbd?ate and potassi um
carbonate, an alkaline earth netal carbonate such as
cal cium carbonate, a netal hydroxi de such 10 as sodi um
hydroxi de and potassi um hydroxi de and an qsggpi ¢ base
such as triethylam ne, diisopropylgthyl ne and

4-di met hyl am nopyridine. As the solventy &ﬁse can be

made of nan et her such as tet hydrofuran d 1, 4-

di oxa (0] di gl yey an al WI%EN such 38(6 opanol and
bu1ta n —aproti ¢_aolly dsuch—as—

df methy Mt on rmm de, di nethel %ul'ﬁom de or 15

acetoni tlYlile. The reaction 3aI 80 be carried out in

the absence of a solvent. The 'reaction tenperature is

selected froma range of room tenperature to around

the boil{g point of the solvent. In case wH¥te X4 is

oxygen or sulfur atom the reaction |$|/| duct ed

| Ngt¥ gip,q nce of Cg@se As | he baseR1/Yu§1é\ be

made of an @ al sfich as sodiumor 2z,

pot assi um& i met aI hydri de such as _sodiym A

hydri de 't he soI \/“ent use can be made of &A3kther ®

such as, whetdiahydy Af ncRaMnRleA, m,oxams ampIYQj@Ia(rmELhave
S S I et ornan1 ar .

d| ms ?q{é§++&§§%e e’ rléégc %glrc]ldll‘nan% ta 688 d&‘i‘?’r‘* .[nédand 18

o%:ieanngBéOmsence of a solvent. The reaction

tenper afpi @o outfel ﬁﬁgfﬁaﬁ rb%rql?taiﬁ&gﬁxqga#t%‘?ﬁhc compound (IV)

tel eraturet ar ou 1ng poi

s¥ithehe campound shiowmas &' 541 sugh as ajedene djhalideire the
VWhesende of & Hie fuidh AR o%uﬁﬁ@ax%ﬂ%@e ﬁ'i tﬁ@@o@@HF@uch as

XS, YZf
Vsm%et ormamS1de Tﬁe% ;rlpoun'_g JQQ%& can be obtalned by reactmg
the compound (V-3) with the compound (XXII-3) under the same condition.

v3-CO,R?

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-COZR2 R5-L '35 Ya'COZRz L1l t 64 Y3-'CC_)2R2
H2N-—YL® HN—Y2-® ——  L=Z"N—Y?
(R)n (R)n (R),
(XXII-3) (XXIl1-4) (XXil-4)
NH, NH,

Y3'002R2

e J\)I "o -y J\)I X
R5 Y2
(XIX-3) R,

, Wherein ring A, n, R, R1, R2, R5, X1, X2, Y1, 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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RL XI NN1RL".X1ILJNNZ1Y3-CO2R2 Z~X3 ZLX6_Y2 L5
(VM) (XX-2) (R n NH2Z HN>0 RL IYIX1 :NN 1 Y3-COZR2
Z\NXZ Y2 -(E~ 10 (XVII1) (R n whereinring A n, R
R, R2, X1, X2, Y1, Y2, Y3 and Z1 have the sanme

meani ngs as above, X5 is COCl 33SO2C1, NCO or NCS, and
X6 is NRSCO NR5SO2, NRSCO2NR6 or NR5CSNR6. The
compound (XX) can be obtained by reacting the conmpound

( : > ! TN
(B Pt I SHDing ORI RO ) il tiQ B nc ()
bissiie presepan oba BrfgeSuh an Patasiinmearionaga ibarfgleent such as
e e e e Bonat & SrepeRreape et B

I U .
CEEPBERER P YAOESR AP BaihE RO HCRU 4] A B PRIRiREd by
didagippapyl @inhyband RS vAthd ke tbi potimbgysweiasel."-21-L' such

Agstge esoé ygnt, s use can be made of a hal ogenat ed
hydr érrbon such'as carbon tetrachloride, chloroform

and nmefThylamaatarp dethasompoamd (\eaasbe oireteleyad if necessary,
e : - A- .
S e DRI AOMEAT MRCartin EHAUPLERTAUATORRIEN 16 give the
t earpeeungr(¥) mhegeineXt sepresentsAming &rcups Reoeramele,dhe

a¢SHPIuhBGVLD) ¢4 GeRibtAinedl by Féacto/8H combblind (PASKith the

where X2 i ﬁ‘é RH TPLe conpoun (él X- r the cogg_gund )

(SaRPyngHIX1?) Bt sfgsﬁ”%sce A PRES SHFPAMBOGSIER fgrgonate in

(d solkent BachiisdiiretHy¥fotrmaniide! othedHafirEscompound can be

rékﬁc%SRv%E%dYx%:zfﬁeAin( Bl veiZufld eflaldi?o Igfvel e éor%ound
(V-2), namely the compound (V) wherein X3 represents amino group.

(o}

L—Z'-N
iz ;ﬁ@ NH, N

N - N
)I . J (IX-2) Y

N™ z N I N~ N
oD N J: 2 1 o
R /Y\Xv\\N N 1/Y1\ 1/k\ l N> o) R' /Y\X‘ J\\N N
H R X N Ly Z1\NH
Z\N II AN 2
) e v-2)
(@]
(V-1)

, Wherein R!, X1, Y1, Z! and L have the same meanings as above.
3) A case where X3 is carbo roup or sulfonic acid grou
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Y~tt~N11y" |l R; XNZ-RXNNt Y3-CO2R2 X3
ZANY2 (V) (XIX-2) H(Rn N2t NN~ R"I'"X1 NN
Y3-C02R2 Zt EN Y2~ (XIX-3) R (Ryn 10 , wherein ring
A n, R R, R, R5, X1, X2, Y1, Y2, Y3, Z1 and L have
the sane neani ngs as above, antd Y2' is conbined with
met hyl ene to represent Y2. The compound (XIX-2) can
be obtained by reacting the compound (V) with the

al dehyde conmpound (XXl 1 -2) Qs_igm a reduci ng agent such
as 15 sodi um bor ghydri d 5 in a solvent such as
met hanol . Wien RSUFSeXt hydr ogen atom the
compound (Xl X-3) can be o i ned by reacting the
conpound (¥ X-2) with al kyl'afing reagegt, such as a

hal ogenat ¢d” al kyl re&g8iHt in the pres n%e of a base
such asNpo %}um carbonate in a soIM uch as
acetyani Jitq Il di net AyTT or mami d TH rrpound

(R'X-2" ot Hé conpound (XI X- 3R1carx1 al 5'135 obt ai nedy3-co,R?
in the fol | owidhgxprocess. 32 (Y3-C02R2 H2RIYR,

71 2

1 N2 N2 (Rn NL"-Z-L'" N (XX 1-3) R-—l: YN
RIIyll |, HZzl (1V) (V-3) N2 NH2pbgM> ~ 1 N) (R,

NH,
. ﬁ =
R"X Y3-CO,R?

~xey?

- G

, wherein ring A, n, R, R1, R2, R5, X1, X2, Y1, Y2, Y3 and Z! have the
same meanings as above, and X7 is CONR3 or SO,NR5.

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 (XXII) 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.
As the solvent, use can be made of a halogenated hydrocarbon such as
carbon tetrachloride, chloroform and methylene chloride, an ether such as
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Rl~ X1 N Z Y3-C02R2 R5-L R1L X1 :-' NN Y3-CO2R2 \N
y2 ZN Y2 = (S~ (XIX-2) H(Rn (XIX-3) RS (R)n
wherein ring A, n, R Rl, R2, RS, X1, X2, Y1, Y2, Y3,
Z1 and L have the sane neaningg as above, and L' and
L" is the sanme or different, dis a leaving group.
5 The conpound (V-3) can be obtained by reacting the
compound (1V) wth the conpound shown as L"-Z'-L

Sd:i@fhy@%tl@éﬂ( stegatydrdRirbdrid ] haioRRSANE Bnpratieadevent such
(?ot SSI um c bon%qtfg in the sol vent éuch

a%e T l.ﬂi‘h Y?.R?I% E."C tsaﬁ B%teda}rom a range
(ﬂftaﬂjd‘u&d) Bytor @acindithe bbﬂlrrgopsmnu of tlgd/s3ventt h t he

compountP i P Aesct e LR ARERERRE bk B0iaA Sek e sgnaucted

whichéha e ofsanyt hbthy ommpem@elptmrtjn@rmgparahmm meethadel or 2 as

ar? SO 01833" HF%&%OE?%%P? ?{f%%@nﬁoggwe(ﬁgféﬁg%%t% after

e prrgeny p@mzmnmensa@zm bepepdueted by ppwy ¢f the reaction
lschémed\ddedribed IR thd B} drgtidn m&tfod 13r 2 Wurt‘ﬂ]kr 1n the

Fa)%lpl%i 94 pgclzté@gé thfl GS%)lgnxlli{lﬁséé@){' %@ryu{aﬁé{éy Cfsq gle converted
vtbel:lheldmnnp@@nA of the Forritlila RKAX) By, th¥Imethd H&scr‘fﬁ’cd ¥3the
e a_ga,& hay, o t{]e sane neani ngs as above. The
nBoun rﬁf&? 2) can be obtai ned by al kyl ating the
thod)4in the two-steps process. The
con‘ppund (XI'X-3) gan 33 be obt al,\med by condensing the

oupd (XXI'I-4) I with the 1€ compgy NEAY NH;
oy T ”)*/E A\WIH e T o

cl N

& ® oo T

(XXIV) (XXV) (XXVI) XXVl

RV x R
X) )
NH, ' NH,
o '1:\/'[} — %, J\)\"/ T L)I p—oe
o s &
(XX VIl (XXIX) (XXX) )

L

NH

NH, NH;
ﬁ ﬁ f ﬁ
N S—oM
Y\ J\ >= o 1 /Y\ 1J\ >_ OMe R1 Y\ x‘l J\ >_ °

z'- X3
(VI (XXXH)

(XXXI)

, wherein L is a leaving group, and R1, Y1, X1, Z1 and X3 have the
same meanings as above.

The compound (XXV) can be obtained by reacting the compound
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in the presence of a base such as potassium carbonate
in a solvent such as dinethylformam de. In the case
of the conpound (XIX-3) wherein RS represent hydrogen
atom the conpound (XXl 1-4) can be obtained by 5
reacting the conmpound (Xl X-3) Mth the conmpound shown
as L"-Z1-L' such as al kylene dihalide. The am no
group in the conmpound (V) can be protected if

ST A 8 AR oc o
or

?@%b@@eﬁ?@r&%ﬁnﬁcﬁ exanpl e, the 10
co er ou Wﬂhé nlé%l\k&thHERidé%Cbrpﬂlcbﬁég tsh@lg afsr}ﬁethanol ethanol

h.th
ot Gt the ycomrouns [l o) L0 Ehe" o o
sdig\banb an cdpra’ac (iblmhln)dgfchr dﬁﬁﬂdr:]digmtﬂl’@ Oifiéréiflion temperature
t razine in a

SRR i for EEEALE At GEAE B ciute BORET. A
t rRactionpssadl $ugh wh@:reanto@a\reemagsmﬁmaam o uged i the reaction.
NHZ L- Z

- J - ’ﬂhé\lcé '}yé%lﬂog E(X\D*eafagﬁilg%ézin%ﬁ' Nﬂil% m %ﬁeﬁfs the
w’r( Cghs %@F&%ﬂp&un&iﬂl)\qsmﬂhmempmﬁe )-sane
neani ngehéso@ipoverd )()@\)'II)“C@I@E@ dﬂﬁ&ﬂh%d@ ké.azcﬁé{gbﬂi@compound

or ulfonlc rou Y3- CO
: ’NFI%‘%F& (XXIII)NIN~N~

As the organic solvent, 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.

The reaction temperature is 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 (XXVII) 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.
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RL.Y" XN NRX1IL ~N N Y3-COZR2 Z1 -X3 Z1~X7 y2 -(~ (V)
(XX) (R, NH2 H NORXL NN1 Y3-CO2R2 (XIX) (Rn
wherein ring A, n, R R, R2, R5, X1, X2, Y1, Y2, Y3
and Z1 have the sane neani ngs as above, and X7 is
CONR5 or SO2NR5. The conpound 3(7XX) can be obtai ned by
converting the conpound 5 (V) wherein X3 is carboxy
group or sulfonic acid group to an acid halide

CO”DOU”ﬂh@GQniﬂ%d eAty tAf el ofalided B a%m@ﬁe%%k'the

in the or abSence of a base:

hat'8geH %gaégent use can be made of th| onyI

chI ?r i g,les t]ﬁ)dﬂ asfa) Olsd caah bﬁ thélge ;)P ff@ﬁ Eﬁ&lﬁglée an 1norgan1c acid
nac el orus t.rich|oride

BV AP Mo enER e RREiO RmtiE oG AR cRfdie 0l and an

: hgrmgamcaabmlmwmhsetmﬂa:mrmutﬁmdchl oride, chloroform

and net fylgn Eolggﬁk A dEan %@ rﬁ%gg lof SioF I}ngtsang: LYl and.a

ether, tetra uran-an oxane €an apr
sBi¥tae of urcateagnﬁcarm erganin solipinén e The lesgaricsdlvent is
t SrERpRLdd 8 'eﬁl seleehiRdh & a;etﬁﬁr@em ad M %Gﬂ%ase

around t olnt q e. sol.vent.

URRFOtiGs %efﬁa%%cfgg éﬁmﬁ thylformpaspige aed@éaewml@ ang gn alcohol

asuctodi une ttyainod a@ueetamlmpotm@ redBtoN henpéituddis selected from,
a{gkal i,ne eart car b%nate uch, as cal

F i RPee R Re S gaPeT, WrSLS Broed e hoiling point of
dthesmdv«txpyl et hyl am ne and 4-di net hyl am nopyri dine. As
t he sol @Q% fa a .
hydr ocarbon sg) Emg carlir‘)%ﬁ??lglt)r(af:%ﬁlorl &é?dﬁvm o7 fip» amino
RT@ P HiGreRe SEON R MEECantn S0P CATRXY&roZP 01d$1elf¢1ynlc acid
C40ip odif bb Ay LKA B cdmbolidkangesd an aprotic
sol vent such as toluene and Xyl ene. The reaction
tenperatu Ezls sel ected froma range of about 0OC to

around Ilng poi nt of the solvent. Each step
descrl b d || oHgparation nmethod 3 can be conduct ed
wrt\ 1 |e of any of 588 ngon'pounds in the

' pr epar at | on mékhop 1

(XVIIl-2) (R)n
, Wherein ring A, n, R, R1, 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,
0]
R1 /Y1 X1 )j: >:

Z\x2 Yz
(XVIIN) (Rhn
, Wherein ring A, n, R, R1, R2, X1, X2, Y1, Y2, Y3 and Z! have the

same meanings as above.

Y3-CO,R?

The compound (XXXII) can also be subjected to deprotection of the
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a starting material, so far as it does not hinder the
preparation steps after the present preparation step,
and can be conducted by any of the reaction schene
described in the preparation thod 1 or 2. Further,
in the preparation nmethod 3, e conpound of the
formula (XX) can be converted 10 to the conpound of
the formula (XIX) by the method described in the

pﬁl%l@l@é)é}l' gﬂﬁhﬂ"ﬁ& RRE abovEmeRdiGtd PR 8L énTo de tBlEIZS-oxo-

XXI V)
F&°n?P9<un$i| QHH)Y%@ thePﬁhc(%(mPNilEd WI)NF&OWAYWMF@ the
Nedinpedhd (XVIIYby uging>the-phdparBtioRIm&thdd 8L R R a a a
(N)I\<IXE/ : X)In]\% %Fxcfwi'(x)c;é %)aﬁeqmed:énpou ol}“_%ecwgse%mve%tlon its
NniteRaed{a tNo Rtz si@ timigcomivbithdl coxikadnis)a (uﬁ©ﬁ()nadkyoapn a
L%éa%tiegltﬁf‘ﬁi&ga S53UP cafftsh gg VeY&fﬁé}nog%o g

sane neanings as a e CO
b Rgitaienbar @yreaéa@nufﬁg coneensinmpofithe wct(ooql\grouptqan be

m&e& %pﬁﬁnﬁﬂ %Hér&ﬁh%%'é’ﬁlarﬁ{br‘lr hﬁoﬁ%LY@fﬁe Skilled
m xture of an_organi ¢ _so

o%réla?ﬁpcms%m @LERFOPIH%'%%%Q RAMAY: ¥hon %%qmlégerﬁe%tﬁaweach of
ethieaprelparation methods described in the preparation method 1 or 2. For

this purpose, the methods described in "JIKKEN KAGAKU-KOZA (edited by
NIHON KAGAKU-KAI, MARUZEN)", or "Comprehensive Organic
Transformation, R. C. Lalock (VCH Publishers, Inc. 1989)" can be used.
The reaction for increasing a carbon atom includes a method comprising
converting an ester group to hydroxymethyl group using a reducing agent
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 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 Synthes1s 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
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propanol, and butanol, an ether such as
tetrahydrofurn, 1,4-dioxane and 5 diglynme, an aprotic
sol vent such as acetonitrile. The reaction tenperature
is selected from for instance, around room
tenperature to 200C. A reactﬁ%% vessel such as an-
autocl ave nmay optionally be used in the reaction. The
compound (XXVI) can be obtained in the same manner as

t d,,

f R iR A I
r éﬁ%’fppﬁg athyére@%@@@nwclz exagiet an @mpuﬂqsnbiemwgh as
A&ni&@&;ﬁfo@ﬁféxﬁﬁ%w E%etoﬁﬁ@ﬂé SWH?éile%rfnl% aifﬂz&{allpcg&g ﬁg& ldr 1 more

i e er etra ran
Sebt 2 ol TURACARST HeBotly Rro FRRHE o ! gRose described
ain: OHKEN KAGAK UK D@20 [edittd. BThNIHOACKAGAKEHET, MARYZEN)
[ §0§el..e? ed from for instance, a range of room
u

tenperature to around the boiling point of the
sol vent In #gastavhere Hbe comyeewnd eXxw fornmala (Agobthapnesknt

?f}(vte?x%i%'h' %t&?&o%ﬁgggﬂéﬁ% éré)f}{llr%et% EF ﬁcﬂ-}éqﬁgf@duamn can be
redneled ) usingrthe sfarting maferief cantaaqu@tksoszmsymmetnc

S@éﬁﬂdr%rbrolﬁy aitréd i eing MR &dynhdteX e i BufitigSPdi BH¥duction
dr oxi e a ot assi um hydr oxi de_sol uti on 2{
'%.?é’tsr 0 °f é‘ﬁ%@?’lg?nﬁnea case of apiqRfiqal dsamet, Jf capdephigined by

ausmm obticallynattnge etatturgenfamemmmﬁy bbﬁdh@nhg% optical
DRI B0 0% TELE N g R RRHR e BB e

t Frsobwiigrn omethowl daln) besonductel by epdiaatbr¢ondet methodt demprising
PAER R ¢ dH?‘Wd bt tﬁg qbfﬁlﬁi@k)l))bé %@ﬁn%ﬁf‘ﬁe ith 9 m a salt

E@%"@%@w RFYive gcgif (@p&r%my}oqaﬁbo agigtsush aggnandelic
ahEideN- aadzyléxy 81aG0AY eflder ctib tRid e d c¥B8 Lt Kch as
R A e IS B Dl AR
byudh aatcang)hdr&smmmommﬂ apPOgommeddmphof kutfonReaditivin an
R e A g I T M-
tih@ ethereswdinae rdp iethyl kthety ahestes suth Eiseethyimpoetate,(d | )
flﬁﬁ&?&cﬁ?b&? s‘&@muﬂ?)@uéﬁé ar? Eﬁ}&?cf %1%;1? $hi8hYs d88onitrile and a
conpound g:w romthe conpou

mixture of two or more thereot)

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
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in the preparation nmethod 1. 37 The conpound (VIII)
can be obtained by acid treatnent of the conpound
(XXXI'l'). As the acid, use can be nade of, for

i nstance, an inorganic acid a#ch as hydrochloric
acid, hydrobrom c acid and sul'tfuric acid, and an 5
organic acid such as trifluoroacetic acid.. As the
sol vent, use can be nade of, for instance, water, and

alcohalslich A& rﬁ\@ch%o@rahaﬁopaﬁam Brésdndnhn ether such as

ol vent I |f ed b an. et her %uch a
i gﬁm}rf thén s-ﬂfartsafflaﬁ%% BFEH aanhyﬁﬁ‘??ﬂﬁ eRSBITL AP
Soblerss ati aptdtid $slvemtsdeh as(hoaa&ncrmljetamd a raixtua# of two or

%8%18]1 r%g Sﬁctt'e %§s n%l £33 ‘%E ﬂ?nj: lﬁecarnegg tcopl(}erted
d FF ORI

t'enper at i § SE sta &8
fmcmarfmﬁqranpgrtmaxng mtl'aan weed Dha tiaiel hy gh«p oonvemonal
thersey.vent. The conpound (XXXI1) whrein X3 represents

a IeaV| ng group, am no group, l_“gdroxy group, nmercapto
group, W dwEpagdenis ermponndrand dsirharmageaijsadlirpgseptable

Y 6f {1R0pieet iRy iBJ{iQef(ﬂ(Mh Ia!rr #hmurl¥F#did¥atddidd thus
M@{\Iﬂs A A;%g’eth ic Qndl;ér:)x aq@f ag@;_nt(ixvdm?gsesyg %waated with
Zin hbmenhbelmﬁamee nm:mrmgs(ezgs adloinemuly disesnsesoand tilledgic
R )
d?eq@W@fC@@t ofcan enmuree resndnsey §oo uupsﬂa;ncchﬁua&qxoadenme

?RHB&@H& Na?_gf‘fﬁ’s ?:'P’\%‘?On%%%c&ﬁ E\ESP%Ya%lé bat 1§ ATRAUYL a
therapeut1c and prophylactic agent for the d1seases mentloned in the
following (1)-(8).

(1) Respiratory diseases: asthma, including bronchial, allergic,
intrinsic, extrinsic, exercise-induced, drug-induced (including NSAID such
as aspirin and indomethacin) and dust-induced asthma; intermittent and
persistent and of all severities, and other causes of airway hyper-
responsiveness; chronic obstructive pulmonary disease (COPD); bronchitis
including 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
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Z x2-y2-~A (XVI11) (R n whereinring A n, R R, R2,
X, X2, Y1, Y2, Y3 and Z1 have the 25 sane neani ngs
as above. The conpound (XXXIl) can al so be subjected
to deprotection of the 38 nethoxy group by the above
mentioned acid treatnent to glGe t he 8-o0xo- conpound
(Vi1'1), and then the conmpound (VIII) is converted into
the conmpound (XVI11) by using the preparation nethod

%czk&a@oﬁ@ﬂ%rm%&st aﬁda(ijfﬁﬁyé@m%ﬁﬁgeﬁglﬁvm@ R &Rk,
invention, its |ntegﬁlate or the startin

RIpFerARA @Sﬁf%dq@a&% sHgeiG Astpatiys, @%%E%PHH for

| e fisdrtgisliERER Plardi 9, nllclﬂarf Scleids fftcbftr(bpittnl’cad peod€rma
substituent o onver

APy A e e Ea LB SRR BAG o Pomphigus,
phlgmgd,t epidermanlysis buHosmtudiralriat, angioedeknd,| weculitides,

%’-t &t 5 t%l&nt%g ?‘Bfgr%%ﬂsaé 1&#&%&@? kxXchrhI%Qta male-pattern

I n eac repar at
rmlﬁaass Rweet %%smdrnmméﬁ pberp%tst@m mdﬂr@m em'tfzema

Frﬁhltlfoli‘hfe QHﬂﬁHﬁ§ bé@ﬁuﬁ‘@ét‘i\%dén@ %‘hr irﬁ@&n}en aHrff&ﬁ}hs
KOZA (edited by NI HON RARU

c%utaesmaﬁ dfeREPImAsOnpInmel mW@ﬁs%n &&Pperhanﬂ o er FlySplastic
Liasioels; GMatliftatite s Bo¥detNincll) fixedidirietifRtions. The

reactio as b t I ud
et hod (BbHBroL PRETEE B0 D PG k. St ufing B ryal and vernal
Wm@wymhnbﬁgﬁw fritisj agtexiorexhit pngteaigentveitsicthareiditis;

o : ;
SR NATR SPind b BRoplSUIRLY Prctine
cuviedmifis yfclsdmmwmeﬁﬁpeu@@Bhﬁmlmnmcaxqo@mmgwnons .

fiaE1EaR Hﬁltdlnﬂu%)ﬂ&tla%c%n@ul fonyl ation using an
acid h , d sulfon | halide, a reacﬁlon for

react i é) r&wwﬁerydﬁwz@%%md%m interstitial 3hat ed
aglkuieruanrfeﬂfrﬁisg Siephrotictsyddromet epstitiothdloding &cuteoand

il e anfitel bR od Bl SREh AR pnd thiddte

nemethritis, peestatitis, epicidypmitis reptveittoand uatpmgmsh egrulvo-

PR SRV QUL Jd Srel L CHAREAGL, FATL LA, o fmal

gr oup, Mﬁ:lgaé} E}rrémt@ﬁ’dl agyute gngmchroalq @élﬁmnggf;pr@%ample

pt"rﬂh@ﬁfa!rfﬁﬂh@ﬂ bf ked O Gt qw&amr@tucﬁﬁaﬂnbyr&ﬁ $15680r éornea
R etroﬁ[)%?glge b?oo% ?r%tnls?l.gmgn, OP chromc 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,
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protection nethod and a deprotection nethod are
described in details in "Protective Goups in Organic
Synt hesis 2nd Edition (John Wley & Sons, Inc.;
1990)", etc. 30 The conpound (Q of the present

i nvention and the internedi até& conmpound for
production thereof can be purified by a nethod known
to the skilled artisan. For instance, purification

C&ﬁnﬁﬁ)ﬂ:%gt& &)Téjnéé}‘ vty nﬁep&t‘i‘tﬁ@ PRERGLAMRRYC ( ﬁcﬂ)es simplex

silica col urm chr omat ogr aphy _Or. i on exc’hanlgl
c‘ﬁF\éﬁa‘PSblPéﬁﬂ% CQi?talg&ﬁ‘V%t‘éﬂl?lfaﬁIUn CM, Y, rhinovirus,

rm&n@ﬁﬁié icoRbh eS| Yiflitlenzh Opakbin MEdrHAE BacttithlHBe s such
of an aI co ch as, nmet hanol, ethanag

T el SNk SHER e aEL ARl o sthangl a0d 2ious
sdishasess, suleil asaﬁat@l elisease3 Ochlamyyrdit catgidngaapéryillus,

S Pt@c%c%gp gﬁleﬂ s'ﬁslf:%trﬂﬁe 1%%%‘2?03‘1(%10s1s

acetone as hexane

S@ISMFSW@FS égxordiaﬁém;& ﬂmmﬁmgndeamqumwemsxs

vvat er argk 8- dﬂdéﬁ'éhﬁlé’éo&%uq‘fds nghartxﬁ&é&&ﬁcalﬁsa&le%éblc salt

rifi catl on nethod, use can hose
ze9tan slsorpe BF@ENW%&@Q&FWAH(edHed by NI HON

KAGAKU-T4N 8-dwdadéhildie coipouhd ofefhe. pﬂe@eﬁt ﬁﬁﬁz@lﬁtsﬁ*ﬁ o8 its

D

pacrodi (et & snppacssﬁneg actinity of ¢de lpryodlacngn blﬁ &dt amd iIh¢, and thus
W Shd ah GRAE %E'H Hl%d‘ic%%gn?ﬁxg g}gléﬁ gmr Tu %ﬁﬂ?at%g l:.31¥3t1v1ty

introduci ng t

pIRseifia peminss teps 1 hrdper hstedhdd 1 m:il)étxms% heipemT-cell (Th2 cell),

GR4rneR/ réfé‘?ﬁﬁly hdefGfhs RepPHBiAasE bY thdtabRUtidhgent for asthma
optic ”}ngé e starilng nmaterial or by onductlng

FR4seq b POf altergicsdiseasresuchgs alfergiahinitis, allergic

roaduintticiissdred atopib &leopi-tosis. m@dmﬁmm d® foils @@dimmuno
be .conduct di aStfer onmer net,h o

A A B ot A SR e o ARy o SRy v T fein activity, i
|1anmeﬁtekjasaa@mphytauhicmrsﬂidrapwt1h aganb fdri caaldey, actnal @isease
% | ™ ARl Cares e
aC| e(iﬁe;%ghtgctlrm ﬁ’F gﬁf@éeél.gcgg% ?)Hﬁﬂsaé gm Rebhtitis C virus,
d{%aaé@mm@nammﬂgmvmgs (HEM) ainifectipnisiby bacteria and

Qié}magafsogyéﬂ agli)%o}ﬁggsr ate and nalic acid, a sulfonic
acid as canp a‘htr sul f oni c aci d, and brorroca

sul f oni “a%‘?rHPOPH 5§ PreSFRt iyepdion pas go Qﬁltgﬁé’% to its

subrhirsdistraeivhafoeinu l&tidwm aeid 1saaw|manaterearmhuy o&klpaibhﬁﬁrally

sl"i—fehpraespaq'la 1toPlytlor ore;]le Admilist Sattleorn St l%eaexe: q tl1eda1gy capshles

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
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hydr ocar bon such as toluene, an aprotic sol vent such
as acetonitrile and a mxture of two or nore
thereof). In a case where the conpound of the formula
(1) or its internediate 25 caoptains a functiona
group such as carboxylic grouﬁ' t he object can be
attained also by formng a salt with an optically
active amne (e.g. an organic am ne such as

ap ﬁﬂﬁﬁat:@uh@éﬁdd%@?e?@ﬁ% R appt E&f&tél ,u@fdnchon} di ne,

ci nchonjne and str i nen erature for

f or mat |%ﬁl%‘f" d prep %}on' §u‘§lila§ﬁ%ﬂfsf9n;g?ﬁ?%éﬁf%s among the

t preparations fbnotaﬂeidmi_dmﬂlﬁgtloﬁj &én bk ;ﬁ’ﬁpaﬁd& B ﬁlismg additives.

o tic t re i s

p{n% e‘?&% ‘;Vggnte %ﬁg fPesé‘ls? g‘ 3 Qﬁ'%r osf\éh% rl%‘i(ﬂﬁ aﬁg 1;5 SC gfgly col

t $iecks as\mhfethwm glgacqi\ﬁatd pgopyiens ghytcot; ameil stmph as sesame oil,
félwcr i 'a%@l s g}?ﬁaﬁ' (ilri:ﬁﬂtls%[?né Qﬁ{:ﬁ asgl h?ﬁ?b)%’bﬂﬂz&é%md

cool | ng active acl
a‘?ﬁtﬁé q §a&%a'ewl@ as ﬁtaa‘ﬁl%w flavor agdi penresming flaver.abTe solid

ipAgafiofGichea € Bé suiles @ihdtsy Po{vﬂei@ gndRahuiCearibe

tlcaII active t Wit optical purity can
bﬁfﬂéﬁrsﬁi ry‘i’é(duﬁﬁglaoﬁﬁﬂ My aﬁ@% *}9§Fa$llu1°2§?’| BFIPPS APGnmannitol; a
| digiritegraviestic as Gtarah Zhd saﬂﬁﬁhdlgmhlam @mm&ahﬂi @hch as
I er_such as t
PRRPOS AR SR B YVates A AR i Bl aldonadn
slumoesypr@mrlmﬂellomrup gglantm,:eow:éactasu@mc@sas a fatty acid ester;

a&%ﬁé&}iéﬁéﬂﬁl&pgsglﬁeﬁhure of two or nore thereof).
necessary, the optically resoluted salt can be

conver t B2€ Bq}lﬁt Breparptigniyich 8y inieetensglips eyendeppgiand ear
Qdropsh asory thd) 9r€1:ﬁz&&ﬁ6hb Q&ﬁbaréfﬁ%f’bﬂchdrﬁﬂﬁstratmn can be

8- d d ts har tically

RRRRTES Puclerd a5 & ot etk BATOTR N BROPeraiosy I Fofs

anstames) dnjeotichatcan begrégured wsabinlg s aquebeas aﬁ@dn}i]ﬂrfli osuch as
r C diseas t

TR BAC AR e BT il o

#Blucese solyition. duﬁaasmrahqn\far nrdmarqcmale@dmmstrammn can be

Cﬁt@%ﬁ'i‘éd W eding Lcd e SRS 49 Eac%gbgi’t%p al 1ﬁnthe form of

i mmune reSpons€. For instance oxoaden
CHRRAFP™Nnd its phar maceutical |y acceptabl e sal t is
usef ul Fise ainthiegitaperchings and delopbit=ae tthe c«%&ﬁ%uﬁ@ bf the

LRSI R LGl GO ik hmere may
reonsturpbratetileetigckening 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
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intrinsic, extrinsic, exercise-induced, drug-induced
(i ncluding NSAI D such as aspirin and i ndonet haci n)
and dust-induced asthma; intermttent and persistent
and of all severities, and oth { causes of airway
hyper 20 responsiveness; chron obstructive pul nonary
di sease (COPD); bronchitis including infectious and
eosi nophi | ic bronchitis; enphysema; bronchiectasis;

C Sitein®iofl ﬁéﬁéll?" ELnSe'?l'hSGii'lﬁi 8800 1-18kRI%S ahHrign?éfydbe formulated
rel at ed 1ﬁ@ﬁases eEJfgersens t|V|t pheunoni fi's; | ung

f H5MIs7 SUiteDIG BPHECEY PREO§ERR @s tﬁl%rlag'iqss and stAreh s

i di opatThe dr[}isﬁﬁﬁtyl Ihd RIrnfuletsBY atsing bhfdlﬁ.}jdi)us or non-aqueous
ana c

I | ast th
BBt o, S S s SR iARE pGPR R gfteipitation
atrd:nbtthes of amgiseptin$.ect i ons; conplications of |ung
| L
of ‘the | e SprL meee i ey "%{)%2?95%3%% PRl 3
afeFRERIPY élsaeg ipauitahln digydd mepﬂémﬁmmm agaespsal

Caiéi(gﬁ%)ﬁ%&i) Godh adpwb&ﬁrédﬂf)haqué Sidh a8% SRERHMsShhaler.
conail tli

s of e air l.atrogeni ¢ cough; .acute
and chr@ﬁ? @CF?ﬁ i tsPét ng%?ﬂ Eﬁ}ai@tl?ﬂm?}f g a suspension or
maduesaunesdbhgion, andl ttesosmitain ghnﬂrdllysﬂiﬁﬂﬁfrﬁp@uﬁﬂ offtBle present
rhinitis

it 5er%§?ﬁ1@éﬁkt9%@%?€sué’la AedIATPGRIRGR diidroaen-
[ n@thﬂadmmg tilerefbreroraduirdandralnirbwret thercofgperticularly
rﬁﬁ@fJﬂ%&u&ﬁc%bE%ﬁgﬁgﬁ 4S1, 1l Bl HERE ?B&%&QE‘;{' 149,3,3,3-

cl udi ng SARS) adenodvirus.
paemaz{a@o RriPspPRNE OF RemiXtuse thernodct The egrasols snagr contain

Obﬁﬁénélly atdditﬁ{fﬁil%lx& &&tﬁb@ﬁ &howt th €8¢ a¥Esnél BS a surfactant,
persensi tiyi

ot binarid ot leckiRrad dainssBEFR sReh e cibrmabi ¢ s
her pet i The gektid capariep bamustrldgdsh@ﬁbcsfﬂrﬁhhéltﬁtoﬁbr insufflator

SKi id .
R o TR ROR P Bt et
effiedprasehny snverition asd a poWdcasr base angh@sdlan’eqse and starch.
VRREY l:bﬁi:eﬁﬁsthe dopSufd Bt @ﬁ%?es&ﬁtlﬁggﬁﬁén usually in an amount

eOSInOp I as ecia areata, nal e-
#7185 0mgeel §C§§T%fd3r‘-6’lfﬁb° mgrcwﬂ@wwrsw bere,

eﬁ&ﬁhﬁi@ere@Mthﬁﬁt i]i%m%: exdipldrits SuchoAddcidChs u@ Aféknative
non ective; panniculitis; cutaneous |ynphonas,

th%%anona skin cancer and ot her dyspl astic 10
I esi onsThel Bugp{dathhmnd cdirponaet of thecpretieny ifivetetibrtl isipreferably

eé&%ﬂég%ly é&x)mrhl; % g %?%é%xtatisdn for BPCC Ia\clilrrtuln?Stratmn The

I'ng perennla
suitable preparation is exemphﬁed 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 acrosols, the compound of the present invention is
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allergic conjunctivitis; iritis; anterior and
posterior uveitis; choroiditis; autoinmune;
degenerative or inflammatory disorders affecting the
retina;, ophthalmtis including synpathetic

ophthal mtis; sarcoidosis; infertions 15 including
viral, fungal, and bacterial. (4) (Genitourinary)
nephritis including interstitial and

gbpa‘ef&ﬂ 9%88?51&1%&% ﬁ?ﬁﬁ{&mt%{fzg 1900, : gﬁﬁe Cﬁﬂeﬁzrablg about

i hcl udi n acute and roni c tersti
a@n g peypach a f&§%|$‘ér€éh%m@h%rﬂr@n%$l§tabrﬁdtﬁ@0unt The

PaesigH istdrfoe &%@Ue@lé(mlﬁie% pe@czm3£> Itb# irfstARbe SB| PiPEEB Bimes,
vulgo 20 &llnltls ronle i sease; erec tile

dFBR S oo e e 4 ATeALRIP tsrerayer eacky tipgs | ogr af t
rejecti ’D]ﬁl& Saﬁxﬁa&ie’i:ﬁﬂe e:bmmnmcf of tiesnpregentt @ﬁveﬁﬁﬂfmlﬁeferably

LB sl b b s o 1
t phashasewticalyr ae¢np§abk: splafan mﬁxmphmmasm@eal d@jvity at
%ﬁke&téﬁﬂgmh NterEd ﬁ{‘g cakt of %}lglchﬁ&ffg s?.fét t?‘}ld‘ﬂ.lrther they

eunat ol Itis, 1rr
s§E BATRE PSBRBFPARRES T RIS Paration ffpn @m%aleardémrgstranon

Helsdntathd9zed bl ¥hokahg ind, s;@t&ﬁ?@phﬂh‘hﬁ%%gm%@ dicBiffty because the
di sease, .di abetes nellitus, idiopath

¢ FRIGRBUEY S8 SR e SR 30 eniZsmeBL P iiBtq differra compounds
hidegrad gEcempdumiz) haningodwls ohbstemtwndfedmcd rhbad Al effect.

S’}(Hg rn%ﬁcal?’ Q'fe((f@us(e%grearg@ing e altaérlt—er?ngﬁgél %_ETID{}W% of the

cancers |nc r'0St
peermpeunde m@umg anmﬁmlanansnmmn isiducing dctivityi and a

(yg%&saﬁ% Q@ﬂuh%ﬂ aﬁ&aeeﬁraﬁ&fad [[‘ril4t 9 m T ow

dlng t he | euk aen1as eratlve
syst end hesmedicad efigelgrf ?hes %graméncomeagndns preferably 10 times,

| o6 @Fefera by 100 Bigndd) %tmrﬁw@tpr@ﬁrasgr 106@ LRy réfuced
netastatlggﬁg gﬁg and tunor recurrences, and

c,tg?;r‘? HrRerenteSompPANAL: | ous di seases)
Vi rus dTlsephe.snmaotogaxsalmlmlvt@I cambbsneﬁlredmmmy of
Bl U QLRGP m IERRL i TeBroi BB I 1666 oPiRERn
OwthQ/ZV Spegifioexamples af Qmﬁamq’tbgdsmp @mmmrsspsxbed in Method in
I ENWWEO@[&Cdd&EﬁH%@s) Bagkenddlisthe @&i?ﬁer%iéﬂ.ﬁr afsilable

t | t
BB sde s dalYSE Camosnaonsaudenten kead dmethod described
citl exattipRes ofahdi sleseASPpédfitatién. Crypt ococcal
meni ngi }]:‘or insthnce rmb}y 1$nte|a1§u%14?1rgnllnlterferrc}/r{J }rgtf\.?cqgllg C:QC%%%I?’ 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
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hi st opl asnosi s, toxoplasnosis, trypanosone infection,

| ei shmani asis. The 8- oxoadeni ne conpounds or
pharmaceutically acceptable salt thereof can al so be
used as vaccine adjuvant. 10 The 8-oxoadeni ne conpound
of the present invention, or i1 phar maceutical |y
acceptable salt shows an interferon inducing activity
and/ or a suppressing activity of the production of

| Inckeddish tror8 thanthdrhuis tesfpRpanar. ef fect as a

di cangnt  hayi an | mmunonpdul ating activity o )
speci 11 bha gapivel eppaistratiam i nat kafed amto the agmipjssration
2miechpéy afdd Cthlelac(rf[hﬁh steatibh is J;Enﬂaﬁtﬂc%/i_.n aicake E)ﬂﬁhiihinistration

f .or actic. or therapeytic agent for .
2Bl ARLACHL by, 15 Bffatiast of HfIaliSh, i aipase of
asdmiinistrsitéon o skin, by spreadiigon chejsking,iatid irsaaage of

- ; Ca Ty, due : . o
RIS R b, B E) A o2 prPiek s Waeh MMM tion is
i At@tos gad ynhaldligmg activity, it is useful as a
pr ophyl RGainCh®tohfifhadeHht HHRgEHe Hérrﬁé@&?d’ieaﬁ %g\éﬁﬁc?éition for

dj sease 20.caused b nfection with virus suc )

B AL ARen (B TEPSRCeR§on isdmietRerhepically,

piye ¢drapaunidrefthehitdsent ffveatiodnthep¥inbidGoRiveftednd a degraded
sori. asi

d 1S SMch as .p s. The ca nd of the .

o BB L RS DT Hoea O A bl by its b
aléfeiini therseriiom of dn dedeatSDin witch.i sThe téstimedroedtoodetershine the
O IP&FEBE BXALbMpo %BiT&etl'ﬁrn%‘éggtﬁ{ E{Q&ger{t%rn o ?iltro is known.

adm ni stration can be exermplified by capsul€s, _ .
powder Pt EhgpyigtosmegpuripEdsst, fthecompewnd of thppresent invention
SisIétadidsized YA IRRE ISMNSnd SisChalf 1i88th hRGeRIHAP AR 1M @Han 60
patenteral adm ISL ation can pe exenplified %y |

R tiesn ot el abbhof Puiger thapy 3 Bhnkkes, and still more
prreferably ant Jongdrahani Mmins]mé:a])‘/s (e.g. sprays, f

aer osol LAukds si-opns for cartridge.spr ro..
30 i nnd 5aPE P ol RES prRber Cehii o8 Btibolized in
glenumbrand itsrkedfrlife isrprefatebisphot poregearthbndd® minutes, more

t rab i : ' : rdr ;
SANEPB AR L OID LU U 0RY ot onger
Hmimpescation, and the like. Those

prepar Ad fsdegraded WRPSILE, e 8OmipRNENGWAeTBRRSTS (1)

d acc%t.abl onvent i onal carri.?ra, Hsl lﬁ{ﬁrés'
Aered N i gt fediheen omi e3cipplifisd) whepihe gathng compound
bis fthe compayeds the ddrmivilai (A1) MheagiNRS is bg@bAPiekcept hydrogen
aﬁgﬂ,{)s, surfactants, antiseptics, perfunmes, and so on
can

e used. Two or nore 43 pharmaceutical carriers
can be Thspmephoddet measuding the half life in liver S9 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 KCl solution and
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A liquid preparation such as emnul sions and syrups,

anong the preparations for oral admnistration, can

be prepared by using additives. including water; a

sugar such as sucrose, sorbitol and fructose; a glyco

5 such as pol yethyl ene gl ycol %hd propyl ene glycol: an

oil such as sesane oil, olive oil and soybean oiI' an
antlseptlc such as p- hydroxyben20|c acid ester;

[y SR eI it C P TRRLARBRRI 81 0000 x5 e
t 2WRRAUS SPIGRPEY is wRdl Yraally i3 agampunt gf é’ﬁarﬂe@rmgs as much as

U&id‘]ﬁ!\tfé%l f rﬂhle%a%ﬁﬁhl Afclhaes gsﬁnaﬂl d6£5Bbbi 1A B mouse
ITO

|nte rant .suc st arch.and
P mate. T fies B3 e Se,Red SPURRRB AERR %‘%‘é%‘?%f"éahﬁobuffermg

_tedlutma bi nder such as pol yvi nyI al cohol ,

o o YRRy LRRoR Ty 5 ALl T SRR Sl
ginyestion. 1S‘Elsefouowm d Nemeglsir the oompocindast thej presenhivention is
df IsPSym! eé’cﬁuﬁﬁﬁpaﬁic?ﬁgclﬁﬂted 13 #ﬂ@% C ﬁﬂ@gmhﬂ?es tqb2 hours. By

preparati ons arenteral m ni strati on,

pfa%laﬁl@&v}sr@@mmgyataf@eai%ﬁrétq mtz@cﬁlutbetaémtent pgthejcompound
mrp%seﬁt imRntion&drAlkfing iRItRE IdePilm §ANLBA WIBRAPES (high

S|n a ous nedi um such as, a salt so]Jution, a
gﬁ?f gt AR CBrogatAstagRb sif-. Ahe GopStUlt AL GHenehing
gs#e]cms;ecskahuaﬁedrandr kiee paddée dé lcatdcdl@tedl ntrarectal
adm ni ra 20 re are a..carni
Suoh A LA AR LR e RO ERY STREAIBLE #81i6R dBtElned by
sleppitngi h@nycyfﬁlseamtl btqosinwagtda'eans’aaﬂmd fypgh dlooahbai n
t b epnposad Qb LA it AP0 skl R amtgéw&ﬂa'ﬁhfm

armunt of 0.01-10 W w¥% -and there may |ncorporat
a54HI18Reni ng agent suitable to an aqueous or oily base

25 an d/’El'lie fﬂl‘&gﬂt{;irﬁﬂlr?lﬁl&nfelé\%é;é/ t@rcdilxllﬁﬁia‘{ﬁm the-Faﬁmk%asﬁﬁerem a
i s exempl.ifie er _and/or o ch as
ShEpeTRA < gl et pRBtReagtiselt Areditapleiait or o
cplsdaranacduticed c@ﬁlil(p/mtmﬁ mﬁoﬁ&uﬂnﬂlmemmglayMpo&ﬁd of

e c ent_a el || ar
etggr?rlp & Iﬂ e§ %J]yﬂqérg "Barc a rhn et gfg ‘f‘r%%tt‘% : 9f 85 & combined
cme@sretaon ovith eolether ﬁ'cdxypchsub egeny on egents; Heephd ateatment of

3&1@819% oﬁﬁ@%ﬂd@ﬁ&ﬂm&@d ene and cel |l ul ose
derivatives and/or gly nonost earate and/ o

noni oni PaRtiFlar; B%rsther@féatrsﬁ% RS the A RmAHErE srﬁfaaﬁa, COPD,
cdsthhea phesdlirgictniti)theBeahpdund$ o thé Femitiosf m

gcrp%bi}l%de V%poagendcs suc?laa/s P em%h?'%aerc?gm\émfactor a?p S?Tlgg
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-oxygenaée (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-
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aqueous or oily base, it may contain generally

emul sifiers, stabilizers, 35 dispersing agents,
precipitation inhibitors and al so thickening agents.
Powders for external use contain the conmpound of the
present 44 invention usually 5% amount of
0.01-10ww¥g and it may be fornulated wusing a

sui tabl e powdery base such as talc, |actose and

spahiillanthie:, @drﬁﬁoﬂﬁ)brhﬁth@:@ bﬁlﬂ@tﬁ‘é?&l Yorédigdt BReparations.

aqueous non- gqueous conta
d |q sper S'Fﬁfg péﬁ%?ﬂ V%%F% |S?iilzfuﬁ§"e§grg?%§ 8 rcé’E‘ﬂf}F‘FEP Aotherapies
5of aleohrigoursd of thmtnv&eapbncwgeﬁ{w withaykukoyriege biosynthesis

(e Stk B AT s HKEY Sl RIEPENE R Piyasine
dbsateirh (Rle"cP)faTdnganpt sushrasd zjew tag ABTIM6 lademleuton; tepoxalin;
"ROBLAM I0PS. ABBBL Y TAL N AEAN R B LA AR 0. L

i nhal at | on na suspen i on or queou

aﬁ@l‘y sid{onespidash 2dfedintent: Butyirhenmidvidrazeneshe present

l ﬁié@ﬁbkyﬂ:@tﬁlﬁgrd@o a&ﬂ@&kﬁé@Z@hé@ZlﬁQ@BS;ﬁ@he compound SB-
f%gBég ﬁ,laé}kr)xg gf.ut ?{]cltygbglggg &I;]al.lglrlg cloyrgrgo%r%{s such as L-
h?ﬂ@ﬂﬂﬂ;(ﬁ-omkamnohpemompmiﬂds éucH as L-746,530; indole and
h%a%rl 1 eaédrﬂﬁ&‘iﬁ&@%ﬂ%h ds MKL561 SMICARE, and BAY x 1005.

1 ropane or a mx
aer osol Ehmyesmﬁtlavmtltsn opidli fumthdryrefatds tto @oealbination therapies

e?fpé Bbﬂ'g}cﬁ.}ﬂ@ bt t]:i@ﬂi% ltlB tﬂa% aﬁllﬂﬁré fete t&uéﬁ&%ﬁ%t for

c acld eCI a co-solvent

Cleivdiobrienah L Bhs e oot e seleatpdkiraothe group
i maélaﬁlﬁg o@@ueﬁatﬁfahai &6mpbaY dRfa LS 64 € BIDY aksiiigo @

P ERAaRPTBA S 5«5%4;‘?983? R SrlS e et syt e egolast

Sbmzﬂmecafbdﬁhaydamﬂdﬁ suthh es @iiilp AgHd 260; hhel cpj’rﬁpeﬁhds such as
2
' fh\@ﬁjﬂ{ijk ﬁb?gﬁ%és\ff oz nqglumlt' néran(iukagip qre ;{ ?([ g?’g&, RG-

i vent i on nay be
ng%@x Rod4®P 1k« orqduknsfs (G 4554 SIAacané eBA\% xa71195

al t er nafi gredBithAfentlfis %IIQﬁ?ﬁ'ﬂﬁ'r}‘e[k&eg Q%%Hﬁﬂpgf:lohhﬁierapms

pr esent I nvention |s pre er ab parentera

a®fn APERoUEY akthe wéaapatqosﬁtwrwutb@ phpsphodicsterase (PDE)
aiiibite# sath s thEnBettuki iR S RaEIaHRS théophylhne and

| i f |
AR by e e RV E MRE Re iy e i blprEictuding PDBA
aevhobitbss and uebikitors off itdforra/PREY Pe msidoirchibiiors of PDES.
cartri dlgf?e ﬁ%&‘ﬁt 18{16:1]11%}? ail%f‘tl{)err Ijei]asc% E%to%{bcination 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.
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eye-drops, ear drops, nasal drops, powders for
external adm nistrations 30 and so on. A ratio of the
active conmpound of the present invention in the
preparation for topical adminjgtration of the present
i nvention is, though dependlﬁé upon the formul ation,
generally 0.001-10 wt% preferably 0.005-1% The
ratio used in powders for inhalation or insufflation

i's 0. 1TRSpréent Inderfdit sl f@ﬁﬂh@? QkRuted F@c@ﬁl‘ﬂi’ﬁ?&ﬂ"’&l @herapies
the presen |nv ntion i s 45 ef erably c nt zﬂ ﬁ
1 sasRrmRPUBH ol G@GE’@UOMP%“S‘FEF’EF%GWB guf/alpha:2

2A1¢noBEPBr &gbnwgl hagsodmasticted syipathoniinetir sgerety sdch as

TRPEY sgicine. pregyicphg i Srtpy IS BaRo RN (Bficatte
upseisl caph edriniennaphneolimehy émathloride, oxymttazoline hydrochloride,
8ef) %S?ggﬁiﬁﬁ}%ﬁ{)@%% % t(;%ﬁf %?&%ﬂhe' cﬁ%tchﬁﬂ‘lde tramazoline

pre e’ conpoun IS except
ny&roglabraia)mnd c@’lyﬂ-ame(mmpl‘mlnﬁ! bydreghlerideeut i cal | y

accept qkﬂe??ls@eht GRPerstiVstill qu PRy %Fa%‘é k& @bnﬁﬁﬁhﬁbﬁ ‘therapies

at the site adm njistered in case o

Rfrft PPN t f%ﬁqlawf:mleﬁépg?t%@y wit énalggpbneﬁ&c Rgents

%h@hf]mﬁguhusaénﬁfoemeptmqm V2t MB) aartaponists atichras
char a

T RECoPYGRERE, BBEPRY T e TS ORe™ BEpiis dotrgrium
Cb”mdbedmwm“m brymedé; rpivénze pime;cant télenmme

conpou |
su ggt a% f gﬂg%aﬁ&{rgﬁ-ggﬁ%%}%\élﬁgs c)Sn?o&natmn therapies
edffacomposian @ﬁ@mﬁgnanﬁﬁgﬁWW@@cmtaa%ﬁmowpw agonist

t Rec16aimeBet réd&%‘té&dérﬁﬂty%%@ &j sath hsqgop&frﬁﬂﬁﬁf galbutamol,

{ﬁ%&%&?{&%}?w@m&ﬂ&;@% @ngﬁi%ﬁé gPl?Cttle%)}l %ﬁylratfe and
tﬁ@?d@bfidegogo?pound i's preferabl y 10 tinmes, nore

rerer l.nmes
Ped uc egﬁ"%BF&Fgﬁt ,«}BVW?%D tshi}tfm) {h gcﬁ tc\écr:rg)‘tg ggtﬁ)brﬁl%raples
Tofea. ptranporical ofjtirainvactioni togedren vbwéh rﬂag]smqngwngh}dl@g
Zgo(ﬁﬁ 8%&18?%10 &V%Hq{édﬁer g Q§?m0r eferably by an

in Vi ro evartati on I c exanpl es of the
met hod<Tke Bresratdavertivestilfurtharoglatss tepankinetion therapies

(M@Sﬂﬁbu@fcﬁ§ﬁﬁhe mveRtioackogstHd WRtHTE &isillintlike growth factor
aval 2o %}lgaHELlSA kits (e.g. AN ALYSA (i munoassay

MR hod descri bed

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 comb1nat1on therap1es
of a compound of the invention together with modulators of chemokine
receptor function such as antagonists of CCR1, CCR2, CCR2A, CCR2B,
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i n exanpl es of the present specification. 25 For
i nstance, by neasuring interferon inducing activity
with bioassay using cells of nobuse spleen, the anmount
of each interferon .induction (IUm at the sane
concentration of the parent c ound (the conpound of
the present invention) and the degraded conpound can
be conpared. 30 As the pharmacol ogical activity, the
. : . q : ; i .
SECA ok 0Ky CURBCRk CURS! BERD NI ORI 1

i e Goesamitni{eXeRl, (ACRY, &&CGR3 1GXCRAf and £2ECREKEor the C-X-

R L N

I haucti,gn or cytqQtoxi ¢ actl] V] Su . . ]
killer fWmeqtél,’W@?fe?n PHY filﬁ%/hqyerﬁka&cﬁ itR comhipptipn therapies
| 6itd deepoleress tibirfletitionN® gt fiee Iwilk aNsytekewabt 8mbAulator of

S Riiedie™ fiedleBuFea dienatt ercejoRpe signafling

t pathavagtsy sachiGas alpirae abetn- nané ghlamarniatemréron; interleukins (IL)
t : e 17 b 1, Ni LN [mted
BRISIRILT TS 0SS AT ol (o0
adni ni sihapresentdnvenider st fuptheraglatesto combination therapies

a6l FardoBh pihQ1df tMe AnPésddn Espeth¥r withV£R lilinQhoglobuldY(Ig), an
by aeration or inhalation, in a_case of 5 . .
ISPEFRUEQRF #B aZipgonish of gnéiedyqneduiating g fwnctignisuch
| 45 antidgl (@malddithabstration to eye, by eye dr gppi ng,
etc. Preferable. adm ni.stration.is ration and .. .
" nhal ati PR SVEREER SR HEaE 5 EEh R CPRPInation therapies
pifea pempotinchdf deninysntionrtogethertwiph chhlidomide ahdadérivatives,
of . : ' ' i H QI i Ly, o
N5 PMeRIESE oplcalS A dld 2 BAMNRLAREISD dEE Bchias retinoids,
cHfanadgang caleipgirigled conpound in the bl ood, etc. in
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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) antiproliferétive /antineoplastic drugs and combinations thereof, which
are used as an anticancer agent, such as alkylating agents (for example cis
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and paclitaxel; antitumour antibiotics (for example anthracyclines like
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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 avB3 function and angiostatin);

(vi) vascular damaging agents such as combretastatin A4 and compounds



10

15

20

| eavi ng henocytes and bl ood coagul ation factor from

bl ood by 15 centrifugation, etc. and it may be used
after dilution with a buffering solution. The
invention further relates to conbination therapies
wherein a conpound of fornul &2(1) or a

phar maceutically acceptable salt or a pharnmaceutica
conmposition or fornulation conprising a conpound of 20

f&sH}b's@d Qfx)\ﬂbsg@m 166 thﬁfb W6t¢d/@{66?, WO 01/92224,

uentr a conbi n prépar 'on” Wi

aW ﬂ@/oﬂﬁéﬂMWQ%Qﬁﬁléﬂ agents, for the treatnent

o(fvu) Qﬁﬁsé}'isém{e@'a?fest fsr &Rifpld @bsel wiicBthre! directed to the
artlcglar he tre%énent f the inflammtory

dieesls gsteféei@eve Si¢thas 13RI 220Be AGi antiFAR AAtiSensee
cetif) gend Sthefapbh &pproasties) Ethﬁﬁn'igefoE exaible l’h%?)r%bﬁes to replace

as t.unpur, necr.os m

o SRR s S A
& B Te(gRe aidicedtted eﬁ%&ﬁﬁ‘oahdlgaﬂfdrapjmapﬂtrcﬂm&heil‘dﬁch as those

SEERTAAT AP 1RGSR RN S ctas
virdymes ang @nnrdaches tfa&qre@ise pgticntitdarance tuchemgtherapy or

PlddRineaahy dueh ARt 30 gReORkRRES ﬁé’ﬁé BSerBi afi®l
n(HBr oxen, Tl ubi profen, fenaoprofen, Ketoprofén and

dF‘HFBH°ﬂ?%TﬁB%ﬂF§§°§ﬁE?F’ ABCHSHBis 4 EXSRIPAE € Vivo and in vivo
i af;ﬁimsabha@ kd 1r|1<§rlelas@ dhe unnalzmcflﬁau?t@ e paﬂ}éh&lﬂhﬁi}ﬁ&eus such
suc henyl hut azo sal i.cyl ates, s i L
B AR BRI Hs PR Gy R o
rgrb@mmt; mactiogbegsicoloryustmodating fagtar cappidached to decrease
ef‘ QEN %91)&@ ;%JrHQQﬁQé LsGES {r%]'hgfe%%e(ig ?rn(ﬂm% REfis such as cytokine
adm hi st e7eq: to |ca oral, i1ntranuscu
| tﬁ@ﬂﬁﬂ?é’?ﬂ@u@en@)ﬁtm |Cﬁllsaamrtqa@b|eammmp§§)kme ‘transfected tumour
RN ELXAY Gpprehted9fig YA NI@NRYFHibARMEdIes. d 48
peni cil | am né, auranofin or other ‘parenteral or ora
gol d preparations. The present invention still further
r el at esTHeocarapbundsi aitheresphteinvention @enplasntted ihhhe

RSB 5o B 18 LGP B oo
511’11 ﬁfp@ﬂﬁ‘@@ﬂﬁﬁs éhaconveeunds 6 thopedsent Ehaél) tiam taag shiostn in a
Abbot 25 76?{1&'@*9 A%gaot f%'f’-l;:ozl@eﬁmrfc%rﬁrﬁi‘ftqg ndtSREA At rom 8-o0x0

NYPS- subst i t ut ed) - thlophene 2- al kyl sul f onani des;
2,6-di-tert-butyl phenol hydrazones;
nethoxytetrahydropyrans such as Zeneca ZD- 2138; the
compound SB-



210661; pyridinyl
conpounds such as
compounds such as
conmpounds such as
present invention
t her api es

with a receptor antagonist for
TD4, and LTE4 selected fromthe group 15

LT6hie L

L- 746, 530;
MK- 591,
still

VK- 886,

-substituted 2-cyanonapht hal ene

L 10 739, 010; 2-cyanoqui noline
i ndol e and quinoline
and BAY x 1005. The
furthé@B relates to conbination
of a conpound of the invention together
| eukotrienes (LT) B4,

consisting of phenothiazin conmpound such as L-651, 392;

am di no
such as ont azol ast;

BIIL 284/ 260; and co

abl ukast ,
RG 12525 Ro- 2459
X 7195.

to conbi nation theraples
i nvention together wth a phosp
i nhi bitor such as the nethyl xan

theapbyl | i ne and

nont el ukasgr””

m

conpounds such as CGS-25019; benzoxal am nes

BﬁﬁzenecarbOX|n1dan1des such as

such as
kast

ound

I I‘

n Nntlon stil

nophvl i ne:

of1a corpelindC
ast erase (PDE)
pnes i ncl udi ng

and sel ective PDE

f

rther
2Méhe

zafirl ukast,
ver | ukast (NK-679),
OF(CGP 45715A), a

nd BAY
rel at es

soenzynELthlbltO'

S

ncl udi 1PDE4 i

IIIII UI L Ul o UI 1 QUI

29397' esent inv

eNnt

DI 1]

nnnI H nh Ir‘\
g = == =

'(IGI'bIzNH- further

hi
Ht O

pitors agd_

éGHS)zNHSOz( CHz)z_

[
[
25
f ggngéLon therap
S

&@Hggoce[&-i-ri zi ne

CH N ot o

Pl

NS CH

PAeHINRe, desl or gt a@'4(0la|?22N0Hgsoch2

+nanh'\nI A4

hct o

C)\U ||a

az @3 2@ 2ievoca

pLTire,

‘I(GéI,z)zNhIC(I'Izphenl ra

m

=

T6CH,),NHCONH-

I
iy QfI}géI_IQI | \/CyI‘:n

cBXey R R e oy o

A

& HEQN-

H(.Gil-l‘l})é&)-ﬂ stl I fu

P(CHELRHEH, 0 com

e
I
|
on

F—(CHE‘)‘ZNHCSNH—

fa¥alal

a v

I Al ©S Ul
(G ga%astroprote

Cti

\"AN UCTTU l‘rrvulll.

vééhthQWﬂﬁe t ypd

NS 3‘<"

-.(@Ue)pNUCSNH—

_ni(ﬂggrgast. The pr

RECH )3Tt j-on wi t h

éIQ;ITIng(pé'Izzzonbi na

pse
i o
an
pr e

tioﬁ‘@HehHﬁ3@§Cﬁh a

nk H&% g#u n stil

35 0of

g

NHESHH-

t-féOBIQ)AN((SHQ_f- the fi

s
I

|r+|r‘\

t-@ﬂ oo ype 4

r\lf

|
I
0 npf)QHﬁI)zﬁﬂ't he

nmt |§m_,t_oget her

pnf L nﬂnnl

Wit
5t ,

SRR RAIEHIOr G, |

h
y

{CHERs i

Q) \—'ﬁﬂl—'-ﬁcn<'-"—'

g@ﬁfﬂz)zmlﬁh as

_<CH2)2NHCO_

_(CH2)4CO_

_(CH2)3802—

~(CH,);NHCO-

_CH2COCH2—




propyl hexedri ne, phenyl ephrine, phenyl propanol am ne,
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receptor function such as antagonists of CCRl, CCR2,
CCR2A, CCR2B, 50 CCR3, CCR4, CCR5, CCR6, CCR7, CCRS8,
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are used as an anticancer agent, such as al kyl ating
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form of 8-hydroxy type for convenience and it is not
different from8-oxo type. 53 Table 1 NH2 N N >-CH
O NNML~ C2mM X -L -(0H2)30- -(CH2)2NH

- (CH2) 2NHS02(CH2) 2 - (CH2) 40- - (CH2) 3NH

- (CH2) SNHSQ2CH2 - (CH2) 20CH2 -38CH2) 4NH-

- (CH2) 2NCH3S2CH2 - (CH2) 20(CH2) 2 - ( CH2) 2NHCH2-
- (CH2) 2NHCONH - ( CH2) 30CH2 - ( CH2) 2NH( CH2) 2
- NHCONH- - (CH2) 2S- - (CH2) 3NHCH2- - ( CH2) 2NHCSNH-
- S- - (CH2) 2N(CHB) - - (CH2) 3NHCSNH - (CH2) 45
- (CH2) BN(CH3) - - (CH2) NH - ( CH2) 2SCH2-
- (CH2) 4N( CHB) - CH2CO CH2) 2S( CH2) 2-
- (CH2) 2N( CH3) CH2- - - (CH2) 3SCHZCO.C
- (CH2) 3N( CH3) CH2 éergml QHCH2) 2S02- - ( OH2) 2NHCO-
-(CH2) 4CO- - =) CH2) 3NHCO- - 54
Tabl e 2 NH2 N| \ >- O—| N 4SO2-
- (CH2) 4NHCO- - CHzoq CH2) 2 \?'%'%%Q@é&m
- (CH2) 2NHOOOH2- - (CH2) 2000H2- - (CH2) 2S02( CH2) 2
-|( CH2) 3NHQ@®H2- - (OH2) 200( CH2_)R20 -R'"®
~O(CH,),CH,; ~S(CH,),CH; ~NH(CH,),CH,
'O(CH2)4CH3 _S(CH2)3CH3 —NH(CH2)30H3
—O(CHz)on -S(CHz)on -NH(CHz)zoCHa
-0O(CH,),0H -S(CH,),0H -NH(CH,),0CH;
—0(CH,),0CH, -S(CH,),0H ~-NCH,(CH,),CH,
~O(CH,),0CH,CH, -S(CH,),0CH, ~NCH,(CH,),CHj
_O(CH2)300H3 "S(CHz)zOCHzCHa _NCHQ(CHz)zocHa
-0(CH,),CF, -S(CH,),0CH, -NCH,(CH,);0CH,
~
O/\O ~(CH,CHy \ﬁ/\©
~N ~N
0/\© ~(CH,),CO,CH, g?@
\O = |
\N




- (CH2) 3S02CH2 - ( CH2) 2N( CH3) CO- - CH2CONH - ( CH2) 2SCRNH-
- (CH2) 3N( CH3) CO- - ( CH2) 2CONH- - ( CH2) 3S02NH-
- (CH2) 4N( CH3) CO- - ( CH2) 3CONH- - ( CH2) 4SORNH-

- (CH2) 3N( CH3) 000H2 - CH2CONHCH2 - ( CH2) 2SO2NHCH2
- ( CH2) 2NHOORCH2 - ( CH2) 2CONHCHZB9 - ( CH2) 2SORNH( CH2) 2
- (CH2) 2NHS02- - CH2CON( CH3) - - ( CH2) 3SR NHCH2-
- (Cr2) 3NHS02- - (CH2) 200N(CH) - - ((OH2) 2S02N( OF) -
)2N( CH3) SC2 - ( CH2) 3CON( CHB) - - ( CH2) 3S02N( CHB) -
N( CH3) SO2 - CH2CON( CH3) CH2- - ( CH2) 2S02N( CH3) CH2
- (CH2) 4N( CH3) SO2 - CHBJION( CH3) ( CH2) 2

- (CH2) 3S02N( CH3) CH2 2 2NHSQ2CH2 - ( CH2) 2CON( CH3) CH2
55 Table 3 N2 NW [> N NL OQo2CH3 -L' -
-L" - -L" - - )2NH - ( CH3) sz
-(0H2) 30- -(CH2 3NH- N 2N( CH@%IN‘%( CH2) 40-
- (CH2) ANH (CH2)2NHCO\| 0 - - (CH2) 2NHCH2-
- (CH2) 3NHCONH- - ( CH2) 20( CH2) 20 ) 2NH( CH2) 2-
- (CH2Y 2NHCSNH - (CH?) 30CH2 - ((CH2) 3NHCH2-
-[( CH2) SNHGBNH- - ( CHZ) PS- - ( CHZngN( CH3) - ( CH2) 4NHCRMH-
- T o - (CHZ3N(CHS CO—(CH2)4S
] rmf it‘J—lSQ\ ) ) ( rk ) 'ﬁFPHZ 2 Pap) 7Q\ﬂ-|7 TS THCHo.CH
- ('@132‘):)24&!60-[3) CHe- - CHYGBGICH; ( CH2) 2S( CH2 )Y -NH(CH,)3CH;
“[ESRE BN OR) T2 [ QI on (OR2) S50 ARSI
—O(CH,);0H -S(CH,);0H ~NH(CH,);0CHj
_O(CH2)200H3 —S(CH2)4OH _NCH3(0H2)20H3
—O(CH2)200H20H3 —S(CH2)200H3 _NCH3(0H2)30H3
_O(CHz)aoCHa _S(CH2)200H20H3 -NCHa(CHg)zocHa
_O(CH2)30F3 —S(CH2)3OCH3 -NCHa(CHz)aocHa
~ ~
Om —(CHy)3CH, n/\©
~ ~
o/\@ -(CH,),CO,CH, g,?@
\o L I
NS
N




- (CH2) 2502
NN N N---
- (CH2) 3SCR-

- ( CH2) 3NHODOH2-
- ( CH2) 2N( CH3) CO-

) N( CHB) CO-

0 CO02CH3

-L' -
- (CH2) 2000H2-
- (CH2) 2SR CHz-
- (CH2) 2CONH -
- ( CH2) 3CONH-
-(Cr2) 3N(GHB) QO - CH2CONHCH2

- (CH2) 3NHCO- - CH2CO(CH2)2 56 Table 4 NH2
OH O N Li
- ( CH2) 4NHCO-
- ( CH2) 2NHOO0H2- - CH2 CONH-

L o- - -
- (CH2) 4502

) 2S02( CH2) 2

- ( CH2) 3SR CH2-
- ( CH2) 2SO2NH-

- (CH2) 2CONHCH2  ( CH2) 3S02NH-
- N( CH3) 000H2- - CH2CON( CH3) -

- (CH2) 4S02NH-

- ( CH2) 2NHOORCH2- - ( CH2) 2CON( CH3) - - ( CH2) 2SR NHCH2-

- (CH2) 2NHSR- - ( CH2) 3CtNRCH3) - - ( CH2) 2SORNH( CHR) 2-

- (CH2) 3NHSR- - CH2 - -(W)BS@%&?—Q-

- (CH2) ANHSOR- - CH2CON( CHH) ( ®H2p2+ - ( CH2) 2S021 CH3) -

- ( CH2) 2NHS02CH2 - ) CH2- - ( CH2)53SP2N( CH3) -
- (CH2) 2NHS02( CH2) 2- - ) 4SRN (2)BNHSC2Cre-

- ( CH2) 2SC2N( CH3) CH2-
- (CH2) 3S02N( CH3) CH2. - ((CHR) 3N( CH3) S02 57 Tabl e 5 N

(CH2)2

%@ﬁ%ﬁo

N N>-OH RRCN N - p2AcH3 0 g _RI®
~0(CH,);CH, ~S(CH,),CH,§ ~NH(GH,),CH,
~0(GH,),CH; ~S(CH,),CH, ~NH(CH,);CHs
~0(CH,),0H —S(CH,),0H “NH(CH,),0CH,
~O(CH,);0H ~S(CHy);OH ~NH(CH,);0CH
~0(CH,),0CH, -S(CH,),OH ~NCHy(CH,),CH,
~0(CH,),0CH,CH, ~S(CH,),0CH, ~NCH,(CH,);CH,
~0(CH,);0CH, ~S(CH,),0CH,CH, ~NCHy(CHy),OCH,
~0(CH,);CF, ~S(CH,);0CH, “NCH,(CH,);0CH,
\oAO ~(CHy),CH, \ﬂﬁ
%“@ ~(CH,),CO,CH, \2,?©




“R10 -Ri0 -Ri 0 -O(CH2) 2CH3 - S(CH2) 2CH3 - NH( CH2) 2CH3
- O( CH2) 4CH3 - 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) 40H - NCH3( CH2) 2CH3
- O( CH2) 20CH2CH3 - S( CH2) 20CH3  BNICH3( CH2) 3CH3

- O( CH2) 30CH3 - S( CH2) 20CH2CH3 - NCH3( CH2) 20CH3

- O( CH2) 3CF3 - S(CH2) 30CH3 - NCH3( CH2) 30CH3 - ( CH2) 3CH3 H

-+ GHR)PCRCH3 CH3 " O- N 58 Table 6 NH2 N | N H3CORC
(CH2) 4-NHSOZ -RL -R10 -RI 0
(CH2) 2CH3 - NH( CH2) 2CH3 - O( CHR) 4CH3
CH2) 3CH3 O CH2) 20H - S( CH2) 20H
) 30H - S( CH2) 30H - NH( CH2) 30CH3
H - NCH3( CH2) 2CH3
20CH3 - NCH3( CH2) 3CH3

\ 0 NN -
-O(CHz)chs

- S( CH2) 3CH3 M R(
-NH(CHz)zoﬁ
- O(CH2) 2

) ZOCH2 CH2) 20CH3
\O(X~CH2)3CF3 S( _(CH2) 3CH3 H
-R'"° L=

~O(CH,),0CH, ~(CH,);0-
—-S(CH,);CH; —(CH,)40-
~S(CH,),0H ~(GHy),0CH,-
~(GH,),CO,CH, ~(CHy)3OCH,-
~O(CH,);CF; ~(CH,),S—
—S(CH,),0CH, ~(CH,),S~-
~NH(CH,),0CH —(CHy),S~
~NGH(CH,),0CH ~(CH,),SCH,-
~O(CH,);0H ~(GHy),S(CHy),-
-S(CH,);CF; ~(CH,)3;SCH,~
N

H/\© —(CH,),0(CHy)y~
~(CH,),CO,CH; —(CH,),S0,~




\O\ -(CH2)2C02CH3 CH3 O- N 59 Table 7 N2 N N
\>--OHRN N C2CH3 Ol O -Rio-RL-Rio -OCH)2CH3
- S(CH2) 2CH3 - NH(CH2) 2CH3 - O( CH2) 3CH3 - S( CH2) 3CH3
-NH(CH2) 3CH3 - O( CH2) 20H - S( CH2) 20H - NH( CH2) 20CH3
- O CH2) 30H - S( CH2) 30H NH( CH2) - O( CH2) 20CH3
- S( CH2) 40H - NCH3( CH2) 2CH3 - O( CH2) 20CH2CH3
- S(CH2) 20CH3 - NCH3( CH2) 3CH3 - O( CH2) 30CH3
ﬁgggzl)@ocHzcm NCH3( CH2) 20CH3 - O CH2) 3CF3

OCH3 - NCH3( CH2) 30CH3 - (CH2) 3CH3" H
~ 060 Table 8 NH2 X> OH H3C0 O
) 4- NHS02

N
N—0H
N

\L1 CO,Me

-R' —L'-
~0(CH,);0CH, ~(CH,)3S0,~
~S(CH,);CH ~(CHp)4S04~
~S(CH,),0H ~(CHy);S0,CH,~
~(CH,),CO,CHj ~(CH,)3S0,CH,~
~O(CH,);CF, ~(CH,),SO,NH-
~S(CH,),0CH, ~(CHy)3SO,NH-
~NH(CH,),0CH, ~(CH,),SO,NH~-
~NCH3(CH,),0CH; ~(CH3),SO,NHCH,~
~O(CH,);0H ~(CHy),SO,NH(CH,),~
~S(CH,);CF, ~(CHy)3SO,NHCH,~
\ﬁﬁ ~(CH,);S05(CH,),-
~(CHy),CO,CH; ~(CH,),SO,NCH;-




“Rio -Rio-Rio -0(CH2)2CH3 - S(CH2) 2CH3 - NH( CH2) 2CH3
- O( CH2) 3CH3 - 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) 40H - NCH3( CH2) 2CH3
- O( CH2) 20CH2CH3 - S( CH2) 20CH3 ( CH2) 3CH3

- 0( CH2) 30CH3 - S( CH2) 20CH2CH3 - NCH3( CH2) 20CH3

- 0( CH2) 3CF3 - S(CH2) 30CH3 - NCH3( CH2) 30CH3 0 \ N

- ) H ~lo \ -(CH2)2C02CH3 CH3 ON 61 Table
9%?% \>-OH RN N\Li coeMe _R1 L1

- Q( CH2) 20CH3 )30- -S(CH2) 3CH3 - (CH2) 40-

- S( CH2) 20H - ( 20CH2- - ( CH2) 2C02CH3 - ( CH2) 30CH?-

- O( CH2) 3CF3 - - - S(CH2) 20CH3 - (CH2) 3S-

- NH( CH2) 20 A4S~ NCH3( CH2) 20CH3 - ( CH2) 2SCH2-

-0( CH2) 30H 2sycridth- |

R NN CO,Me

L
_R10 _L1_

_O(CH2)200H3 —(CHz)':;SOzNCH:;_
_S(CH2)3CH3 —(CH2)4SOZNCH3‘
_S(CHz)on -(CH2)2802N0H3CH2_
~(CHy),CO,CH; ~(CH,),NH-
_O(CH2)3CF3 -(CHz)sNH'—
"S(CHz)zOCHa _(CH2)4NH"
_NH(CH2)200H3 _(CHz)zNHCHZ—

’ —NCH3(CH2)20CH3 _(CHz)zNH(CHz)Z_
~0(CH,),0H ~(CHy)sNHCH,~
'-S(CH2)3CF3 _(CH2)2NCH3_

.\N
H/\© ~(CH,);SO,NHCH,~
—(CH,),C0O,CH, —(CHy)3NCH,4-




- S(CH2) 3CF3 - (CH2) 3SCH2 H - ( CH2) 20( CH2) 2

- (CH2) 20C02CH3

-(CH2)2S2 62 Table 10 N2 N N \}--OH

Rlo NN Li CO2Me /000 _Rio -L1- -Q(CH2)20CH3

- (CH2) 3SR - S(
- (CH2) 2S02CH2-

CH2) 3CH3 - (CH2) 4SC2 - S( CH2) 20H
- (CH2) 2C02CH3 -BACH2) 3SR CH2-

- O(CH2) 3CF3 - (CH2) 2SC2NH - S( CH2) 20CH3 - ( CH2) 3SCRNH

NH( CH2) 20CH3
) OQNHCHz

- (CH2) 4SO2NH - NCH3( CH2) 20CH3

- O CH2) 30H - ( CH2) 2SCR2NH( CH2) 2-

: (CH2) 3SA2NHCH2 H \ - (CH2) 2S02( CH2) 2-

(CH2)2002
\OH 10 R N CW

N/

(CH2) 2SO2NCH3 63 Table 11 NH2 N N.
COZI\/E -R1 -L1-

| \>—0H

10
R N N\L1 : ; COoMe

_R10 __L1__
~O(CH,),0CH, ~(CHy)NCH;-
~S(CH,)3CH;, [~(CH,N(CHZ)CH,-
~-S(CH,),0H ~(CHy)sN(CH,)CH,~
~(CH,),CO,CH, ~(CH,);NHCO-
~O(CH,);CF; ~(CH,),NHCO-
~S(CH,),0CH; ~(CH,),NHCOCH,-
~NH(CH,),0CH, ~(CH,);NHCOGH,-
—NCH4(CH,),0CHj ~(CH,),N(CH,)CO-
~0(CH,),0H ~(CH,);N(CH,)CO-
~S(CH,)sCF; ~(CHy){N(CH,)CO-

N
H/\© ~(CHy),NHCO-
~(CH,),CO,CH;4 ~(CH);N(CH,)COCH,-




- O( CH2) 20CH3 - ( CH2) 3SO2NCH3- - S( CH2) 3CH3

- (CH2) 4SO2NCH3- - S( CH2) 20H - ( CH2) 2SORNCH3CH2-

- (CH2) 2002CH3 - (CH2) 2NH - O( CH2) 3CF3 - ( CH2) 3NH-

- S(CH2) 20CH3 - (CH2) 4NH - NH( CH2) 20CH3 - ( CH2) 2NHCH2
NCH3( CH2) 20CH3 - ( CH2) 2NH( CH2) &5 - O CH2) 30H

- (CH2) 3NHCH2 - S(CH2) 3CF3 - (CH2) 2NCH3- H

- (CH2) 3SO2NHCH2 - ( CH2) 2C02CH3 - (CH2) 3NCH3 64 Table 12

V\MN 10 /~\ | \OH R N NL' CO2Me -L1- -R10
E OCH3 - (CH2) 4NCH3- - S( CH2) 3CH3

(CH2) 2IN( ﬁHZ - S(CH2) 20H - ( CH2) 3N( CH3) CH2-
- (CH2) 2C02 2( CH2) 3NHCO- - Q[ CH2) 3CF3 - ( CH2) 4ANHCO-
-S(CH2) 20 - ) 2NHOOOH2- - NH( CH2) 20CH3
(CH2) 3NHODNFR Y~ (CH2) 20CH3 - ( CH2) 2N( CH3) Co-
- Q( CH2) 30H.- ( )3 CO -S(CH2) 3CF3
- (CH2 AR | -(CH2)2 O_I\ﬁCHZ) 2C02CH3
- ( CH2) 3N( CH3) 000H2\L1\6HCB 2\

_R1° - '
-0O(CH,),0CH; —(CHy);NHCOOCH,~
-S(CH,);CH,4 —(CH,),;NHSO,~
-S(CH,),0H —(CH,);NHSO,~
-(CH2)20020H3 _(CHz)zNHSOZ(CHZ)z_
_O(CH2)3CF3 —(CH2)3NHSOZCH2_
_S(CH2)200H3 -(CHz)zN(CH;;)SOZ_
~NH(CH,),0CHj ~ |~(CH,);N(CH3)SO,~
~NCH,(CH,),0CH, |~(CH),N(CH3)SO,~
—O(CH2)3OH _(CH2)2N(CH3)SOZCH2_
-S(CH,);CF,4 —-(CH,),NHCONH-

Y

H/\© —(CH,),NHSO,CH,-

-(CH,),CO,CH, —(CH,);NHCONH-




65 Table 13 N2 N N \--OH RLO~N N Li C02Me Rl
LI -Q(CH2) 20CH3 - (CH2) 2NHOOOCH2- - S( CH2) 3CH3
- (CH2) 2NHS2™ S( CH2) 20H - ( CH2) 3NHSOR- - ( CH2) 2C02CH3
- (CH2) 2NHS02( CH2) 2 - O( CH2) 3CF3 - ( CH2) 3NHSORCH2-
- S(CH2) 20CH3 - ( CH2) 2N( CH3) SC2 66 NH( CH2) 20CH3
- (CH2) 3N( CH3) SO2- - NCH3( CH2) 20CH3 - ( CH2) 4N( CH3) SC2
- O( CH2) 30H - ( CH2) 2N( CH3) SORCH2- - S( CH2) 3CF3 .
- )2NHCONH H \ | - (CH2) 2NHS02CH2- - ( CH2) 2C02CH3
- HCONH 66 Table 14 NH2 N N \}-OH RION N Li
C02Me~ -RL -L1- - O(CH2)20CH3 - ( CH2) 2NHCSNH-
- S(CH2) 3CH3 NHEH2) 3NHCSNH- - S( CH2) 20H - ( CH. 2) 4NHCSNH-
- (CH2) 2C02CH] - (CHR) 2CO-
e

N | N\>_
OH
s

RN 1 CO,Me
L |

_R10 _L1_
~0(CHy),0CHj, ~(CHy),NHCSNH-
~S(CHy)sCH; ~(CH,)sNHCSNH-
~S(CHy),0H ~(CH,){NHCSNH-
~(CH,),CO,CH, ~(CH,),CO-
—-0O(CH,);CF, -(CH,);CO-
~S(CH,),0CH,Z ~(CH,),CO-
~NH(CH,),0CHs ~CH,COCH,~
~NCH4(CH,),0CHs ~CH,CO(CH,),~
~0(CH,);0H ~(CHp),COCH,~
~S(CH,);CF, ~(CH,);CO(CH,),~

\ﬁﬁ -CH,CO-

~(CH),CO,CH, —GH,CONH-




- O(CH2) 3CF3 - (CH2) 3CO- - S(CH2) 20CH3 - ( CH2) 4C0-
- NH( CH2) 20CH3 - CH2000H2 - NCH3( CH2) 20CH3 - CH2CO( CH2) 2-
- O( CH2) 30H - ( CH2) 2000H2 S( CH2) 3CF3 - (CH2) 200( CH2) 2-  H
- OH200- - (CH2) 2C02CH3 - CH2CONH 67 Table 15 NH2 N N
~}-- OHRONN\Li CO2Me -Ri ®7L1- -Q(CH2)20CH3

- (CH2) 2CONH - S(CH2) 3CH3 - ( CH2) 3CONH- - S( CH2) 20H

- CH2CONHCH2- - ( CH2) 200RCH3 - ( CH2) 2CONHCH2- - O( CH2) 3CF3
- CH3) - - S(CH2) 20CH3 - ( CH2) 2CON( CH3) -

- 20CH3 - ( CH2) 3CON( CH3) - - NCH3( CH2) 200H3

- CH2CON( CH3) CH2- - O( CH2) 30H - CH2CON( CH3) ( CH2) 2-

- s(cH) 3cF3” Nap) 2coN(CHB) cH2 H - (CH2) 3CONH 68 Tabl e
16 NH2 N
N
R10/k\

_R10 '_L1_
~O(CH,),0CH, ~(GHy),CONH-
—~S(CHy)sCH, ~(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,),0CHj ~(CH3)3CON(CHa)-
~NCH,(CH,),0CHs ~CH,CON(CH3)CH,~
~0(CH,);OH ~GH,CON(CH,)(CH,),~
-S(CH,);CF,4 —(CH,),CON(CH3)CH,—
N

H/\© ~(CH,)3CONH-




RION N\LI 0 CO2Me -Rio -L'- QO CH2)20CH3 - (CH2) 30

- S(CH2) 3CH3 - (CH2) 40- - S(CH2) 20H - ( CH2) 20CH2-

- (CH2) 2002CH3 - (CH2) 30CH2 - O( CH2) 3CF3 - (CH2) 2S-

- S(CH2) 20CH3 - (CH2) 3S- - NH( CH2) 20CH3 - ( CH2) 4S-

- NCH3( CH2) 20CH3 - ( CH2) 2SCH2- 68 CH2) 30H - ( CH2) 2S( CH2) 2

-S(CH2) 3CF3 - (CH2)3SCH2 H \ | -(CH2)20(CH2) 2-

- (CH2) 20C02CH3 - (CH2)2S2 69 Table 17 NH2 N N \>-OH

~NN1O C2M L -R -L1- -O(CH2)20CH3 - (CH2) 3SC2

CH3 - (CH2) 4SR- - S(CH2) 20H - ( CH2) 2SCRCH2

(C2) 2002%H(042) 3SRCH2- - O( CH2) 3CF3 - ( CH2) 2SO2NH-

- S(CH2) 20 RCH2) 3SCRNH - NH( CH2) 20CH3 - ( CH2) 4SCRNH-
- NCH3( CH2) 2 I\(ICHz) 2S02NHCH2-
LI
10
R N |_1 0 CO,Me
\ |
_R10 _L1_

‘O(CH2)200H3 -(CH2)30—
-S(CH2)30H3 —(CH2)40-
~S(CH,),0H ~(CH,),0CH,~
—(CH2)20020H3 -(CH2)300H2—
-O(CH2)3CF3 _(CHz)zs—
"S(CHz)zOCH;; "(CHz)aS—
—NH<CH2)200H3 —(CH2)4S_
=NCH3(CH,);0CH,4 —(CH,),SCH,-
~O(CH,);0H ~(GHy),S(CH,)y~
~S(CH,);CF, ~(CHy)3SCH,-
\N /

H/\© _(CHz)zo(CHz)z—
_(CH2)20020H3 -(CHQ)QSOZ_




- O( CH2) 30H - ( CH2) 2SC2NH( CH2) 2- - S( CH2) 3CF3
_(CH2) 3S2NHCH2 H - ( CHR) 2S02( CHR) 2- - ( CH2) 2C02CH3
~(CH2) 2SO2NCH3-. 70 Table 18 N2 N~ N \>-OH RLO' N N
CO2Me  -R10 -L~- -O( CH2) 20CH3 - ( CH2) 3SO2NCH3

- S(CH2) 3CH3 - (CH2) 4SO2NCH3 - S6EH2) 20H

_(CH2) 2SOPNCH3CH2 - ( CH2) 2002CH3 - ( CH2) 2NH-

_O(CH2) 3CF3 - (CH2) 3NH - S( CH2) 20CH3 - ( CH2) 4NH-

- 20CH3 - (CH2) 2NHCH2 - NCH3( CH2) 20CH3
-(—é&i%ng(cm)z- - O CH2) 30H - ( CH2) 3NHCH2. - S( CH2) 3CF3
_(CH2) 2NCH3 H - (CH2) 3SC2NHCH2 - ( CH2) 2002CH3
~(cH2)3NcH3 7NFzable 19 N2 N N \>-OH RIO~N N i 0
coeMe |

NZ >N
Rm)\\N | N\>—OH
\L1 O_ COoMe
\

_RIO _L1_
~O(CH,),0CHj ~(CH,)3S0,-
~S(CH,);CHj, —(CH,),S0,~
~S(CH,),0H ~(CH,),S0,CH,~
|-(CH,),C0,CH, - |~(CH,)3S0,CH,-
~O(CH,);CF; ~(CH,),SO,NH-
-S(CH,),0CH, —(CH,);SO,NH-
—NH(CH,),0CH, —(CH,),SO,NH-
~NCH5(CH,),0CH, —(CH,),SO,NHCH,~
~O(CH,),0H —(CH,),SO,NH(CH,),~
~S(CH,),CF; —~(CH,);SO,NHCH,~
\N _

H@ ~(CHy),S0A(CHy),~
~(CH,),CO,CHj ~(CH,),SO,NCH,~




RL -L'- -O(CH2) 20CH3 - ( CH2) 4NCH3-
~(CH2) 2N( CH3) CH2
- (CH2) 2C0RCH3 - ( CH2) 3NHCO-
- S( CH2) 20CH3 - ( CH2) 2NHO00H2-
- (CH2) 3NHOOOH2- - NCH3( CH2) 20CH® - ( CH2) 2N( CH3) CO-

- 0( CH2) 30H - ( CH2) 3N( CH3) CO- - S( CH2) 3CF3

- (CH2) 4N( CH3) CO H - ( CH2) 2NHCO-

M(CHS) O00H2 72 Table 20 NH2 Ni
, ~n N CO2Me - -L' -

- ( CH2) 2NHO00CH?-

- ( CH2) 3NHS02
- O( CH2) 3CF3 -

L

- O( CH2) 20CH3

- S(CH2) 3CH3 - ( CH2) 2NHS02
NHacH2) 2002CH3 - ( CH2) 2NHS02( CHR) 2
CH2) 3NHS02CH2

- ( CH2) 2N( CHRBOr—NNH( cHR) 20CH3 ™ - (CHR) 3N( CHB) STz
- NCH3( CH2) 20CH3 [} ( Q¥ CH3) SC2 - O CH2) 30H
- (CH2) 2NN - S(CH2) 3CF3 - ( CH2) 2NHCONH H |
- ( CH2) 2RHS02 0 CO,Me
\ |
_R10 _L1_

~0(CH,),0CH; ~(CH,)3SO,NCH,~
~S(CH,)3CH; ~(CH,),;SO,NCH,~
-S(CH,),0H ~(CHy),SO,NCH,CH,~
~(CH,);CO,CH, ~(CHy),NH-
~O(CH,);CF4 ~(CH,);NH-
~S(CH,),0CH, ~(CH,)4NH-
~NH(CH,),0CH, ~(CHy),NHCH,~
—NCH3(CH,),0CH,4 “|~(CHy),NH(CH,),~
~0O(CH,),0H ~(CH,);NHCH,~
~S(CH,):CF; ~(CH,),NCH;-
N

H@ —(CH,)3SO,NHCH,~
~(CH,),CO,CH ~(CH,);NCH;~

- S( CH2) 3CH3

- S(CH2) 20H - ( CH2) 3N( CH3) CH2

- 0( CH2) 3CF3 - ( CH2) 4NHCO-
- NH( CH2) 20CH3

- (CH2) 2002CH3

- S( CH2) 20H
- S( CH2) 20CH3




- (CH2) 2002CH3 - (CH2) 3BNHCONH 73 Table 21 NH2 N N\
~OH RIO-N N p C02Me~ L \ _RL -LI- -O(CH2)20CH3
- (CH2) 2NHCSNH - S(CH2) 3CH3 - ( CH2) 3NHCSNH- - S( CH2) 20H
- (CH2) ANHCSNH - ( CH2) 2002CH3 - ( CH2) 2CO- - O( CH2) 3CF3
- (CH2) 3CO- - S(CH2) 20CH3 - (CH2) A0~ - NH( CH2) 20CH3
- CH2OO0H2- - NCH3( CH2) 20CH3 - CH2CO( CH2) 2- - O( CH2) 30H
- (CH2) 2000H2- - S(CH2) 3CF3 - (CH2) 200(CH2)2- o \ H
- §ER(D; o- (CH2) 2002CH3 - CH2CONH 74 Table 22 N2 N N
\ - O/\NNQC2Me L ~\o -Rio -Li -OCH2)20CH3
- ( CH2) 2CONH- NF?(CHZ)SCHS - ( CH2) 3CONH-
2

N7 N\
. *\Nl -N>—OH
\, 0 CO,Me
L \ /

_R10 _Ll_
~0(CH,),0CH;, —(CH,)4NCH;,-
~S(CH,);CH; ~(CH,),N(CH3)CH,~
~S(CH,),0H ~(CH,)sN(CH3)CH,-
~(CH,),CO,CHs ~(CH,),NHCO-
~O(CH,);CF, ~(CH,),;NHCO-
~S(CH,),0CHj —(CH,);NHCOCH,-
~NH(CH,),0CHj ~(CH,);NHCOCH,-
~NCH,(CH,),0CH, ~(CH,),N(CH,)CO-
—O(CH,);0H ~(CH,);N(CH,)CO-
~S(CH,),CF; ~(CH,)4N(CH,)CO-

H@ ~(CH,),NHCO-
~(CH,),CO,CH, ~(CHy);N(CH,)COCH,~




- S( CH2) 20H - CH2CONHCH2- - ( CH2) 2C02CH3 - ( CH2) 2CONHCH?-
- O( CH2) 3CF3 - CH200N( CH3) - - S( CH2) 20CH3
- (CH2) 2CON( CH3) - - NH( CH2) 20CH3 - ( CH2) 3CON( CH3) -
- NCH3( CH2) 20CH3 - CH2CON( CH3) CH2 - O( CH2) 30H
- CH20ON( CH3) ( CH2) 2- - S( CH2) 3CF2 - ( CH2) 200N( CH3) CH2 H |
-(CH2)3CONH 75 Table 23 NH2 N N \- OH RL0J,N N\
“Rio -R9 -0O(CH2)3CH3 (CH2)3SR (CH2) 2C0R2CH3

).4SO2 CO2Et - O( CH2) 20CH3 - ( CH2) 2SCRCH2 .

“S(CH2)20H L I~ N OB:-1 -(CHO2SC2(CH2}2 S

CH2CR2Pr H CH3 - (CH2) 200R2CH3 - ( CH2) 3SCRCH2 N
CH2CORCH3 - OH3H2) 3CH3 - ( CH2) 2SCRNH CCREt - O( CH2) 3CH3

-(CH2) 3502 HCRCONH | =Q( CH2) 20CH3 - ( CH2) 4SO2NH |
CQOzCH3 N7 N
s Y—0H
R™7-°N" N
v, 0 CO,Me
L \ /

_RIO _LT_
-0(CH,),0CH, ~(CH,),;NHCOOCH,~
~S(CH,);CH;4 —(CH,),NHSO -
~S(CH,),0H —(CH,);NHSO0,~
~(CH,),CO,CH; ~(CH,);NHSO,(CH,),~
~0(CH,);CF; ~(CH,)sNHSO,CH,-
~S(CH,),0CH ~(CH,),N(CH3)SO,~
—NH(CH,),0CHj ~(CH,)3N(CH,)S0,~
~NGCH3(CH,),0CH; ~(CH,)N(CH5)SO,~
-O(CH,);0H ~(CH,),N(CH,)SO,CH,~
~S(CH,);CF, ~(CH,),NHCONH-
~N

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




NZ - S(CH2) 20H - (CH2) 2SO2NHCH2 0 CH2CO2CH3 1 N N N
C02CH3 H - (CH2) 2SO2NH(CH2) 2 / - (CH2) 3SO2NHCH2 O - - P/
- (CH2) 2002CH3 CH2CORCH3 CH2CRCH3 - O( CH2) 3CH3
-(CH2)2SO2N(CH3) / j 5 76 Table 24 N2 N N \>-O H
Ro"NN -Ro-R9 -0(0H2)3CH&3-(CH2)30 (CH2)2COZCH3
- 0(CH2) 20CH3 - (CH2) 40 CO2Et \r~ - ( CH2) 20CH2

- S(CH2) 20H JORCH3 N N H - (CH-20(CH~2 S CH2COR2Pr  CH3

%ig@d—ls -(CH2)30CH2 1 N CH2ORCH3 - ( CH2) 2S
- CH3 |:::i,,C02Et (CH2)3S -0(CH2)3CH3 H3CORC /

NH,
NN |
N\
QNHH
N \L1 0O CO,Me

\ !

R10

_R10 __L1_
~0(CH,),0CHj ~(CHy);NHGSNH-
~S(CH,)3CH; ~(CHy)sNHGSNH-
~S(CH,),0H ~(CH,)sNHCSNH-
~(CH,),C0,CH, ~(CH,),CO-
—O(CH,)4CF, ~(CH,);CO-
~S(CH,);0CH, ~(CH,),CO-
~NH(GH,),0CH, ~CH,COCH,~
~NCH4(CH,),0CH, ~CH,CO(CH,),-
-O(CH,);0H ~(CH,),COCH,~
—~S(CH,);CF, ~(CH,),CO(CH,),
\ﬁn -CH,CO-
~(CH,),CO,CH, ~CH,CONH-




-Q(CH2) 20CH3 -(CHz)aS | C02CH3 N, -S(CH2)20H

- (CH2) 2SCH2 ~\ CHZCD2CH3 N N N CO2CH3 H

-(CH2) 2S(CH2) 2 - (CH2) 3SCH2 O - ( CH2) 2002CH3 1 CH2CORCH3
CH2CO2CH3 - Q(CH2)3CH3 -(CH2)2S2 / 77 Table 2 5 NH2
NN \>OHRL" NNRYO -Ro 7RO -(CH2)3SON(CH3)
(CH2) 2CR2CH3 - 0( CH2) 3CH3 \\ (~ - (CH2)4S2N( CH3) CO02Et
- Q(CH2) 20CH3 CH2CORCH3 - ( CH2) 2SC2N( CH3) CH2 aN

S OH -(CH2J3$OZNHCH2 S CH2CO2Pr H CY/ CH3

X (CH2)2NHNCH2C(2CH3 - (CHz) 3NH /
O(CHz)scHs\ CO2Et

)i \>—0H
R1°/k CO,Me
\<\f

_RIO _L1__
~0(CH,),0CH, ~(CH,),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(CH2)-
~NH(CH,),0CH; ~(CH,);CON(CH,)-
~NGCH,(CH,),0CHj ~CH,CON(CH;)GH,-
-O(CH,);0H ~GH,CON(CH,)(CH,)p—
~S(CH,)4CF, —(CH4)sCON(CH3)CH,~
N

H/\© ~(CH,);CONH~




-(CH2) 4NH -0(CH2)3CH3 j | H3C02C \\~ - (CH2) 2NHCH2 /

| CO2CH3 - O( CH2) 20CH3 ~ - S(CH2) 20H - (CH2) 2NH(CH2) 2 , O

| CHZCOZCH3 N H N C02CH3 - (CH2) 3NHCH2 - ( CH2) 2N( CH3)
- (CH2) 200R2CH3 /| CH2CORCH3 CH2ORCH3 - O( CH2) 3CH3

-(CH2) 3N(CH3) 78 Table 26 NHZsN N \ -OH RLO N N R

“Ri0 -R9 -O(CH2)3CH3 - (CH2) 4N( CH3) ( CH2) 2CCRCH3

- (CH2) 2N( CH3) CH2' C02Et - O( CH2) 20CH3 - ( CH2) 3N( CH3) CH2

qﬁ -S(CH2)20H "I H/ 1 -(CH2)2NHCO S/ CH2CO2Pr
M&) 2CO2CH3 - (CH2) 3NHCO N CH2CO2CH3 - ( CH2) 4NHCO
NH»
g M o—or
N N

\R 9

—Ri°

—(CH2)3S0, (CH3),CO5CH3
~0(CH,),CH, @
_(CH2)4802 COzEt
~O(CHy),0CH, \©/

—(CHz)stZCHz i CH20°2CH3
~S(CH,),0H U
N
N —(CHy)3S0(CHah_S«_CHCOPT
: \V4
=(CH,),CO,CHj _(CH2)33020H2UCH20020H3

—(CH5),SO,NH
~O(CHZ);CH; \©Vco Et
2
—(CHz)3SON
~O(CH,);CH; \;@
H3CO.C
—(CH3)4SONH
~0(CH,),0CH, \OACOZCH:;
N\

—(CHy)2S0,NHCH; CHaCO,CH3
—-S(CH,),0H \(\_ W/
\N/\© CO,CH3
N — (CH3)280,NH(CHa)s \Q_]/
_(CH2)3302NHCH2

—(CH,),C0O,CH, U

CH2CO,CH3

CH,CO,CH,

—O(CH,);CH;, _(CHz)zSOzN(CHa)




~O(CH2)3CH3 1::),,-, COREt - 0(CH2) 3CH3 - ( CH2) 2NH000
H3C02CH20 - ( CH2) 3NHOOOH2 CCORCH3 - O( CH2) 20CH3 N

- (CH2) 2N(CH3) CO 0 CHZOOZCH3 -S(CH2)20H / N H N
C02CH3 | - (CH2) 3N( CH3) CO - ( CH2) 4N( CH3) CO O ~, g/

- (CH2) 2C02CH3 CH2CORCH3  CH2C@ECH3 - O CH2) 3CH3
-(CH2) 3N(CH3)000H2 / 1 / 79 Table 27 N2 N N \--OH
RIO NRO -R 0 -Rs -(CH2)2NHO00 (CH2)2CORCH3 |
- CH3 - (CH2) 2NHSO2 CO2Et - O( CH2) 20CH3

- HSO2 CH2CORCH3 - S(CH2) 20H \ N

NH

—(CH,)30 {CH,)»CO,CH
_O(CH2)30H3 (CHa)a \©/ 2)2VM2b 3

_(CH2)4O COZEt
~O(CH,),0CH, \©’

— (CH220CH,~_
~S(CH,),0H U/\CO'zCHS

N

~
N —(CH2):0(CHY 3 S<_CHiCOPr
e o
' ' CHy
—(CH,);CO,CH; —(CH2)30CH, \N CH;CO,CH,
O(CH,);CH Ok
- C
’ CH2)3S
~O(CH,);CH, \J@
H3CO,C

| —(CHj)4S
~0(CH,),0CH, 2 COLCH,
N
—(CHa)pSCH, CH,CO,CH;
~S(CH,),0H \(\_ﬁ/
N
\N N.__CO;CH3
H —(CHz)zs(CHz)z\G\_/?/

—(CH2)38CH>

~(GH,);CO,CH, \(_Z

CH,CO,CH3

CH,CO,CHs
~O(CH,);CH, ——(CH,),!so2

Q)




N - (CH2) 2NHSQ2 S CH2CO2Pr ~I Y/ CH3 - (CH2)2CO2CH3

- (CH2) 2NHS2( CH2) 2 N CH2CQ2CH3 - ( CH2) 3NHSQ2CH2 /

-0(CH2)3CH3 \ | C02Et - (CH2)2N(CH3)S02 -Q(CH2)3CH3

H3CO C\ ~ 2 -0(CH2)20CH3 (CH2) 3N(CH3)S02 / | CO2CH3

N -(CH2)4N(CH3) SO2 ~CH2CO2CHF7 - S(CH2) 20H N N CO2CH3

H - (CH2) 2N( CH3) SO2CH2--- / -(CH2) 2NHCONH 0 °

-(CH2) 2C2CH3 \ / CH2CO2CH3 CH2C2CH3 / -0(O0H2)30H3

MI—MH-O/ 80 Table 28 NH2 N N \>-OH Rlo N N
£ 0 -R9O - (CH2) 2NHCSNH (CH2) 2C2CH3 - Q(CH2) 3CH3

NH»

—(CH,)aSON(CH3) (CHy)oCO2CH3
~O(CH,);CH, \©/

—(CH,)4SO,N(CHs) CO,Et
~O(CH,),0CH, ' \©/

(CH2802N(CH3)CHa o~ ~CH2COCHs
~S(CH,),OH U
_ : N

~ —(CH2)3SONHCH,. S\ CHoCOPr

N

G AV

CHg
—(CH,),C0O,CH —(CH)oNH__N.__CH;CO,CH3
272 2 3 U/

—(CHa)aNH
~O(CH,);CHj \©\/002Et
—(CH2)4NH '
—O(CH2)3CH3 H3C02C\J©
~(CHg),NHCH,
oo, \@/\002CH3
NS

—(CHa)2NH(CHy), 07/CH2C020H3

~S(CH,),0H \(\_/
N
\N N CQ,CH3
H —(CH2)3NHCH2\©—/7/

——(CHz2)2N(CHg) o
~(CH,),CO,CH, W

CH,CO,CHs

CH,CO,CH3
—-0(CH,),CH, ~— (CH2)aN(CHa) CO




- (CH2) 3NHCSNH CO2Et - O( CH2) 20CH3 - ( CH2) 4NHCSNH
~CH2CORCH3 - S(CH2)20H | N -CH2CO S CH2C2Pr N 1/
CH3 - (CH2) 2002CH3 - (CH2) 200 N CH2CRCH3 \/ - ( CH2) 3CO
- O(CH2) 3CH3 c02Et -0(CH2)3CH3 -(CH2)4C0 /. HCo C 3 2
,,) -CH200OCH2 CORCH3 - O( CH2W¥BOCH3 - CH2CO( CH2) 2 0~
CH2ORCH3 -S(CH2)20H C // N N C02CH3 H - ( CH2) 2000H2
- (CH2) 200(CH2) 2 0 - (CH2) 200RCH3 1 / CH2CORCH3
CHRQOREH3 - Q(CH2) 3CH3 CHZCONH 81 Table 29 NH2
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' N
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N
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EJHS CH,CO,CH
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— (CHg)4NHCO
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N
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N

CO,CH;

\N N
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— (CHy)4N(CH3)CO.__C
—(CH,),C0O,CHj \_7
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—-0(CH,),CH, “'(CH-,-)gN(CH;.)COCHz
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(CH2) 2CONH ( CH2) 2CCRCH3  \\ C~ - ( CH2) 3CONH CO2Et

- O( CH2) 20CH3 - CH2CONHCH2 CH2CORCH3 - S(CH2) 20H N
(CH2) 3CONH S CH2CORPr  CH3 CH2CORCH3 - ( CH2) 2CCRCH3

- (CH2) 2CONHCH2 N Cy/ - CH2COMOCH3) - O( CH2) 3CH3 CO2Et
(CHZ) 200N(CH3) H3C02C \ - 0( CH2) 20CH3 - ( CH2) 3CON( CH3)
/ 1 CORCH3 N - CH2CON(CH3) CH20 CH2COZCH3 - S( CH2) 20H

Y] N CO2CH3 H - CH2CON( CH3) ( CH2) 2
_J(E_@”jgé?co\l(cm)wo -(CH2§2CO)2E:H3 )(}QCOQ(}B

NH,

N/ N
' S>—oH
Ny

\Rg

-R" _ -R°
—(CH,),NHCOO (CHZ)2CO,CH;
~0(CH,);CH, @
_“(CHz)zNHsoz COzE'l'
~0(CH,),0CH, \©/
: —(CH2)aNHSO2__~ CH2CO,CH4
~S(CH,),0H
\
~ —(CHp)3NHS0, CH,CO4Pr
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g AV
CH,
=(CH,),CO,CH;, "‘(CHz)zNHsoz(CHz)z\@/CH2C02CH3
_(CHz)aNHSOZCHz
~0(CHy):CH, \©V
COREt
—(CH2)2N(CH3)802
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CH2C02CH3 - Q(CH2) 3CH3 J-CH2CONH-~/ 82 In the
follow ng, the present invention is further expl ai ned
in details referring to Exanpl es, Conpari son Exanpl es
and Reference Exanples, but the present invention is
not limted thereto. In the 88 |ow ng exanpl es,

chem cal structures are for convenience shown in a 5
formof 8-hydroxy type and it is not differentiated
fw@%—gxo type. When otherw se stated, the organic
S was dried.over magnesium sulfate. RPHPLC
nmeans preparative reverse phase HPLC using Waters
Symmetry C8, XterNg0r Gemini colums and using, as a
nobi | e phase, 10|acetonitrile and either aqueous

sol ution of amy etate or ammoninia or
trifluoroaceticjacid. T%e—@pﬂ um chr omat ogr aphy was
conduct ed 'ﬁ(h/&r of silica gel. Exanple 1
Synthesi s of 2-butoxy-8-gxo-9-[2-(3 15
net hoxycar bonyl phenoxy) & hyl ] adeni ne

~ 00 0O\ To

NH2 H>=0 ON

2 but oxy- Qgf@- ( 3- met hoxycar bonyl phegoxy) et hyl ] adenf ne
(e0mo; —O4mro i oo f-orm St —ebtatred— n
F‘iém Exanpl e 2 \WaSH2HHeR 'Fﬁ”@?&cé%zﬁ'i‘ae (283,
1. %?4? and brom ne (78pl, 1. pl ) 20 was dropped
u j-6-8=-6-08-i-Rg—t-h- P10 m—and—the—m Hevas stilred
at _room t enper at ur e | fofCHBNHEBNS Q¥eEtr eact i on
r ACHOfdhe added daturated so hydr ogen
carbonate (1m) and daturated sodj thiosulfate
()2ml) and stirred fof—GHmNACENES, ECH,0@CH] oN
sloB{@H,p0HwWas dil uted|wi th water extract ed with
clhl orof orm (et hanol |5% . 25 The ovgani c | ayer was
wasl\r|1 n water, satidabeds bichleer dried
H \
N2 CHaCOsCH
~(CH,),CO,CH —(CH2),CO 2C0,CH3
(CH,),CO,CH, U
——(CHg)3CO
~O(CH,)5CH, \©\/002Et
—(CHp)4CO
~O(CH,),CH, Hacoch@
—CH,COCH, '
~0(CH,),0CH, 7 Cochs
N~
— CHyCO(CHy), O« __-CHCO,CH3
~S(CH,),OH \(\‘D/
N
\N/\© N.__CO,CH,
H —(CH2)2000H2\©\__/7/
—(CH2)2CO(CHz)2 O
_(CHz)chZCHa
CH4CO,CHg
CH,CO,CH3
—0(CH,);,CH, —'CHzCONHO




over sodium sul fate and concentrated under reduced
pressure. The residue was purified by silica ge
chromat ography to give a brono conpound. To the
obt ai ned brono conpound were added nethanol (10m)
and 2.5N sodi um hydroxi de (16@&)l, and the m xture was
stirred at 30 85C for 1.5 hours. The reaction mxture
was diluted with water and acidified with
g@qﬁeg%{ated hydrochl oric acid, and concentrated under
ced pressure. To the residue was added water,
and the precipitate was collected by filtration.
Met hanol (15m) a concentrated sulfuric acid
(300p1) were added 'thereto and the resultant was
heated at 85C for 2. 5nhours. The reaction solution
was concentrate unq Eﬁgeﬁfd 5 pressure and dil uted
with water, 83 was neutralized with
saturated s |un1mydrogbncarbonate. The precipitated
solid was collected by fR9tration to give 215ng
(0.54mmol ) of the titled conpound as a white solid.
\leld 522§m1 H NNR 'DMSO-d6) 6 9. %% (1H, brs), 7.|53

(r—eed—3 =2 48 b 4ty 7 49 (i de— 3= 8,
% & dpn 36 (IR i AT 4 (BB22CoRH g (1H,| dd,
] B 7 8 Hz). 6]43 (2H brl) ) 4.36-4.34 (2H |m).

~08-4. 04 (44 my 3182 (3H )71 63-1 60 (2H 1}
I

1.40-1.35 (2H ). 0]89(QRELONH. L= _7C@:B) . Exanyl e 2
dyPQkEOSHf 2- but oxY- 8- 0X0- 9-[5
I a

et hoxycar bonyl met hyl phenoxy) et h denine  NH2 H|N
W =0 ONNO- 00 Fro@Heditaxy-8:] 2H{cD,cH,

e (Ce)yOHr bonyl net hy phenoxy)g%ﬁgfgtghenine 160ny
0.40mmol ) obtained |in ReferencenExanple 3 by the

6| SEHHP T roHR e of domy (. 12

CHa
-(CH,),C0,CH,4 _(CHz)QCONHCHZUCHZCOZCHa

— CHZCON(CHs)
~—(CH),CON(CHa)
~O(CH,),CH,§ Hacozc\:©
—(CHy)3CON(CH)
~O(CH,),0CH, \O/\COZCHB
X

~——CH,CON(CH3)CH, CHCO,CHs
~S(CH,),0H \(\_7//
N

< } N CO,CH3
N —CHzCON(CHa)(CHz)z\Q__/?/

~— (CHg)2CON(CH3)CHa__-O
-(CH,),C0,CH, \ /)

=S_0 (N

CH,CO.CH;
CH,CO,CH3

-0(CH,);CH, — GH,CONH CO
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1 HNW (DVSO-d6) 69.90 (1H, s), 7.20 (1H td, J =
1.5, 7.4 Hz), 6.84-6.81 (3H, 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- 25 1825 (2H, n), 0.90 (3H, t,
J = 7.4 Hz). Exanple 2-1 Mt hyl

[ 3-({[ 2- (6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o-9H purin-9

- yh S[all%ﬁ]fﬁlip u}; %yll)egg ep K‘lv]e 1%tna1tsefurtdher explameg iﬁ

>=0 B
Adthils referifig ebrEstarmples? Bomyparisch Exantilep anidniReferante

Fxdigolds, B it fiePentloyention is not limited theret, n the
(feBgyingexamaiess @h@edcahstmcamtm rira-foecomyesiieset ghowm, in a
FBemhered 29 drOxP tP52h R if 1286t d%i’erét@@at@df 2508 ! rb%értgpe

The reactl on m Xture was_ cool to room tenperat
f ol | owe¥hpy athsruissptates thewraamis solvantavas dried qyieve
tiiaghedibed suqaf@ound Yield: 40g (80%. 1H NWVR 8

(CDA 3) (1 S 2H, Dbs), 7

4 15 2 R0 mehnS bredarafiyt TCiorse sty P yeibg Waters
(SBHnmytry C8, Xterra or Gemini columns and using, as a mobile phase,
%&Kﬁ_@ﬁ 9?@(& RPN R0 AE Y A0 oF U mdHnP Aga & &m N
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)ethyl]adenine

NH,

LT
R

To 2-butoxy-9-[2-(3-methoxycarbonylphenoxy)ethyljadenine (400mg,
1.04mmol) in chloroform (10mL) obtained in Reference Example 2 was
added sodium acetate (283mg, 1.56mmol), and bromine (78yl, 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 (16m), 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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BuON N O The conpound (40g) obtained in the step (i)
was di ssolved in 19% sodi um but oxi de-but anol
solution, and heated under reflux for 6 hours. 15 The
obt ai ned suspensi on was cooled to room tenperature,
diluted with water and extrad&3ed with diethyl ether.
The organic | ayer was washed w th water, dried and
concentrat ed under reduced pressure. The residue

oed n.a m.,xe ol v ntof ane and
TR resByte 717 T FeaiEls i R BRI, B ammpnate
cviasaoiledtedyby filtration.onMethahoelq 16hd) 8hd ctdrtdeﬁdrated sulfuric
R S o ARty s o
42f7hpirs. Mhe wapsion sPution wag concargrateggunderrednced
g %}gh@@an@ cih(l)lfl(i!c’d Wwith Warltgr %IFC(I) tl'zle I'(E)?/Lrllg%lf_lt ‘_)v;lls)neutr%lbzreldnmth
e® tUé%F‘?ﬁﬁ r’g@{ﬁ &pageo hemreciritistmelid was
obdil&}dnecﬂ byﬁiltﬂaﬁo&bmvgvsmﬁnﬁg (0.54808)1) Wisheitasd ¥&epolnd as a
htlor t@aggﬁf and under stirring at room
’rlf}lrE %— fosucci ni ni de (27g) was slowy
aHHel\:HMITq(DMS@Sds b§ B8Ot Hnprsit 7r€cB|zmH1 é?per=a2ulr 8.2 Hz), 7.40
0 LM 110 n
N = 8rg g B P8 (T L R kB, Py A, o -

ekt dc¥ é’ﬁl)mﬁﬁ@ Q(H cbﬂsbr‘bﬁétﬁéﬁe(ZHam‘l) 4h88 et .§antEl, Im)y &3.82 (3H,

Wg)s 1V68he60 (R NN 1 21018 035 ( zﬁaﬁfw@t&eﬁ@@dﬂ Uk 7.4 Hz).
h%d Eﬁ"r éar bonate sol ution and saturated brine and

ted under reduced pressure. The residue was
dSys:sﬂiasesiofﬁ hmbxys aretR[B(3-washed with water and

d d b d 15 |
Sl%t HIﬁ&%}?er eg etﬁgfpkégnso%?eégyg% e%ﬁlﬁngoncenf?aréaon

under reduc(sual2 ressure. The residue was dissolved in

a m xed soI/entNof i sohexane and diethy ether to

crystalll |)£ was then collected by filtration to
product. The filtrate was concentrated

gLre. 26-
and the reS| due\s@\s\g@(’

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%. -
1H NMR (DMSO-de) 69.90 (1H, s), 7.20 (1H, td, J = 1.5, 7.4 Hz), 6.84-6.81
(8H, 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)phenyljacetate
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15

by col um chromat ography (ethyl acetate: isohexane) to
give a product 2.5g. 20 As the conbi ned products, the
titled conmpound was obtained totally 28.5g (75% as a
yell ow solid. np 148-150C. 1H NMR 8 (CDCl3) 5.59-5.64
(3H, M, 4.32 (2H, m, 4.17 (B4 m, 3.74 (1H, m,
3.08 (1H, m, 2.13 (1H, d), 1.48-1.83 (8H m, 0.98
(3H, t). (iv)

2- But oxy- 8- met hoxy- 9- (t et rahydr o- 2H pyr an- 2-yl ) - 91 pur
n NH2 f XOMe BuO N N O 25 Under nitrogen
N to nethanol (400nl) was added 86 sodium
0 »he obtained sol ution was added the

cenp Mbtained in the step (iii) (28.5g9) and the
m xture vvas\—heat ed at 65C for 9 hours. The reaction
sol uti on was.goncentrat ed under reduced pressure and
wat er (500n1) Rvags ded thereto. The separated aqueous
| ayer was 5 extr +—wi th ethyl acetate and washed
with saturated br OMewed by concentration. The
resi due was crystallized fromdiethyl ether to give
the titled conmpound. Yield: 14.2g. (98% . 1H NWR 8
MQ)IOBE-Qi((EQMﬂdro-BI-E@y(ﬂ‘HZ—jziﬁs—PH—pui’ﬁme(—ﬂl-ﬁmmq
411 14 (44 m, 3.70 (1H, m, 2.76-2.80 (1H, m,
2.05 %H d, 1.47-1.81 (84 m, 0.97 10 (3H, t). (v)

2- Bygo rrethoxy 9H purin-6-anmine trifluoroacetate
NHz)\ BuO N N H TFA The conpound (24g) obtained

1 @I"t h8”" step (iv) was dissolved in nethanol (300ntl)
and trif oacetic acid (30m) was added thereto, and

15 the p xtjure was stirred at roomtenperature for 72
hours ant~tToncentrated under reduced pressure. A
m xture of nethanol and et hyl

'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%).

1H NMR 6 (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}-9H-purine-6-amine

NH,
N/ N
Y
BuOJ\\N N

S

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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acetate was added thereto to precipitate the titled
conpound as a white solid. Yield: 21 g (80%. 1H NWR
8 (CD30D) 4.48 (2H, t), 4.15 (3H, s), 1.80 (2H,
quintet), 1.50 (2H, 20 sextet), 0.99 (3H, t). .(vi)
2-[ 2- (6- Am no- 2- but oxy- 8- net hagg/- 9H purin-9-yl ) et hyl ]
-1Hisoindol- 1,3(2B)-dione NH2 ' --Ov BUON N N O
O In dinethyl fornmam de, a m xture of the conpound

obtained in the _25 step, (v). (3g) and potassi um
cHilﬁéﬁé‘F‘éP((@@%meﬁs{%% (éﬁo}éb-at 60C for 1 hour. The

r ESINMRS (GBS FOBB(1HO ], BI56 L REBEBHEL Whje 4. 300 .35 (2H, t;, 4.14-

2- (25 pr.omoet ) 5 I soj ndol -1, -di o . 600
méé%agl&-gamgn:g)ib £ ﬁraeéﬁit m?’oid%gf %'Qée(ﬁ éﬁ? ) Oogg r(éﬁg E)t .

Efih)y 8- troata ebatooky v@( tet ratgyrdroc2iHanrhh €2 -g1)e0 Hhgutihe-6 -amine
organi ¢ | ayer was separated, washed w th saturated
brine, \eied and concentrated under reduced pressure.
The nestdud was purified by colum 5 chromat ography
(rretggnoll : \}ﬁ-BhI oronet hane) to give the titled

ceopound. NYield: 2.6g (74%; M5 APCl +ve 412 (M+H).

(vii) :
9- (2- Am oet%yl ) - but oxy- 8- net hoxy- 9H puri n- 6- am ne
NH2 N - BuO N N NH2 The conpound obtained in the

step (vi) (1g) was dissolved in 10 ethanol (10m), and

hydr azi Tiee nomploydrdavbtaitediin thesbadelster (i1(80g). wakelissolved in
T3 nfEhal83088 N 6ld [BHEY Ktithe 8¢ MBUkSten] Brature, N-
resul tant was cooled’to room tenperature and =
cbrrieasyeaininided@r g s@scdawhr @@@@nr}),efpllawgdthyestnrr@sg dtigoom

VBsm SetaRe ek rinfig1gh. T 000 BEhasEs sd@iin tRMELIHAtE S68fition was
for . 1 hour. The suspension was filtered, washed wth
(R rH e AEPR R e epHplayqrewas 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, m), 0.98 (3H, t).

(iv) 2-Butoxy-8-methoxy-9-(tetrahydro—2H-pyran-2-y1)-9H—pi1rine-6-amine

NH,

N7 N
s | N\>—OMe

BuO N
@’

Under nitrbgen atmosphere, to methanol (400ml) was added
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15 was concentrated under reduced pressure to give the
titled conpound. Yield: 700mg (99%; MS APCl +ve 282
(MtH). 1H NVR 8 (DMSO d6) 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 (881, m, 0.92 (3H, t).
(viii) Methyl .

[ 3-({[ 2- (6-am no2- but oxy- 8- net hoxy-9H puri n-9 20

hyl ' hyl ) ph I t at NH2 J J -
Lo (7 b tneodrlihed spbition Disedadsiad s eormpouag.
(ubta)mé&Q@leé s;aérd 1{1)9(2’85/5g)( é’n(% ftRe wﬁaﬂgﬁw&% RefdBbe65°C for 9
ved. i n et hano
TS TG PedepPLap Tt io umr CaRpUR R RGL PO IediiRscupressure
Sedd watg8 (SG@myhwals rdded %H@tom&%‘h&@dpdraﬂd atdl&:ous layer was
n%]%ttrg&%d hsctth?f ggstQEe 588, d4 egp‘%(} WtGrareg! 0, ﬁ% followed by

e reaction sofution Were a AtaFEieS:
(qoRrAntratien watlae residoaiwasierystalizedt @t@m did¢thytethwasto give the
sgfad &b omheﬁemtlm tggcy nd saturated brine and

dﬁiﬁﬁ\ﬂ%@&@ﬁ%@f 6h %) ?fgégr%ﬁn b SA4SH, b ol vad 4 (41,

ag) § 3U7ed(13, mpareeger @Hle), esniHhY), The-1 & (8H,¥4%, 0.97
ved by filtration and the filtrate was

c@:}ge trated under reduced pressure to give the
t (vi Redutanyp8tmetiRYr9H- Jhrinph-aduitie triflsionsLcktarbe t he
next reaction wi thout further purification. M5 APCl +ve
444( E'ﬂ 10 (ix) Methyl

\a@m no- 2- but oxy- 8- oxo7, 8- di hydr o- 9H puri n- 9-
yI) plghyl rTPMS} met hyl ) phenyl] acetate NHZ H N>=O

TFA

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%).
IH NMR 6 (CDsOD) 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-yl)ethyl]- 1 H-isoindol-
1,3(2H)-dione

NH,

N
)N\: | H>—ome
uo” "N~ "N

¢ o

N
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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IL-NN H/ \ O 0 To the conpound obtained in the
step (viii) solution (200nmg) in nethanol (5nl) was
added 4N hydrochl oric acid-dioxane (I m). The 15

m xture was stirred at roomtenperature overni ght and
concentrated under reduced pré&isure. To the residue
wer e added water (3nml) and an aqueous saturated
sodi um hydrogen carbonate solution (3m) and

B A R R B eS80 Mo
rexchuéghtpr byl acdatt pudiwated were eoldedrth2feto and the organic

hLQ S Xteﬁnw.?g?ﬂ: g t sCaR{JP HB&J‘&‘Q ried and concentrated
RatadTE: X 7 Ad

Ion from oroma ane acet oni
gander n@luqqdl msgurq)oume sesiduaiwaseppuifice by cozuenmi

5&{%&&&%}& ﬁ@xﬁgﬁzﬁ'}’cﬁ &%@11 M;gi{ a.k'é'&%x/% t?’x%#@:mpound
4Y12id (ézﬁ %)4M§4A{’§Frvq J(2H, brt), 3.69 (3H,

S(vii) 9-(@2AMmdibethy])-Butdtky- %nét%.xyn@H puds-6lab@ne2H M,
1.31-1.44 (2H, m, 0.91 (3H, t). Exanple 2-2

[ 3- (([ Y 6- Ami no- 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H purin-9

N am no} net hyl ) phenyl Jacetic acid 89 NH 2 H
Byo-oM&l N H OH O To the conpound obt ai ned

21 solution (30ng) in

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 APCI+ve 282 (M+H).

IH NMR 6 (DMSO d¢) 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)phenyljacetate

NH,
OMe
qu\\ N N\_\

Iz

OMe
0

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



10

15

20

25

met hanol (I m) was added 5N aqueous sodi um hydr oxi de
solution (ImM) and the m xture was stirred at room
tenperature for 6 hours, followed by 5 concentration
under reduced pressure. Water was added thereto and
the resultant was neutralized®8uvth acetic acid. The
precipitated solid was <collected by filtration to
give the titled conpound. Yield: 9rrg) (319 ; I\/CI?2 (ah

PCl tve 415 (MrH). 1H NVR 5 ( 0.d6) 6.89-7. ,
Q??r%’.yg’éld(lezﬁ&%%yés a3dded @nd the migiuye wagstizred gt ropym
3temipdratiire pverdidit. ( Ald, tiw) rea’dtiéd doditioh Jwerd.hittel. 65
Iiél{éﬁx}l/{pomgthgﬁé (1‘061:'I'n1)( gg'd wrgt’er (81 8&mi)3al_r|id El)lé ox%xa%qg llaeyezr_ v%as
3squdratgds thﬂﬁ withuwater-sd watitased bhipdrand Hriedr i MoSthe
%&%%EHMN E%;Llsxﬁ{{ilrg‘%m'd) PRI R P ted allbE e BUQ-NFV0omg)
319 the MW WBEEEKAS AbTroemytegperatire overhjgittopiitie resin
l\b%é LSJS@in! w@{i gnylﬁﬂgl(a%@rr ghe g?e%ﬁtrg%aéx@nrﬁgg%rftgti e'l\lggi(é\?l)'reduced
' I n e co u obt ai ne }
MSEP(%?° sw&ﬁglﬁrn@tgifry@mq% 700me: 1 Themrdgcs yeas ufied in the
t méxtedactionouink ou\aﬁntllabﬁ phﬁﬁdaﬁ?nt hMSM"EIWﬂ@gN(g%FH).

- ix._Yield:, 2 5 .

JE5 b e dfony 2R o Ryaiholes G sl

(3@lethyllamino}methyl)phenyl]jacetate

NH,
H
)I>=
BuO )\\N N\_\
N
H

OMe
o]

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).

'H NMR 6 (DMSO ds) 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-
ylethyllamino}methyl)phenyljacetic acid
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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).
(i)

9- ( 3- Ami nopr opyl ) - 2- but oxy- 8- net hoxy- 9H puri ne- 6- am ne
NH2 X j N>-Ove BuO N N H2ZN 189 The titled conpound
was obt ai ned by using the conmpound obtained in the
step (i) by the same manner to Exanple 2-1 step (vii).
Yield: 400mg (50% . 1H NVMR 8 (DMSO d6) 6.77 (2H, brs),
4.16 ( t) 4.05 (3H, s), 3.89 (2H, t), 2.46-2.52

(2H, 1R61-1.76 (4H, m, 1.35-1.45 (2H, n), 0.92
(3H, ). | 15>=(='o| i) Methyl
38(d =RM no- 2- but oxy- 8- net hoxy-9H purin-9- yl)

propyl | ami n\;.}_(ret hyl ) benzoate NH2 N N \>-Ove BuON N O
Ove The titl.gg—conpound was obtained by using the
compound obtdiinegd—{n the step (ii) by the sinilar
manner to Exanpl tep (viii). 91 This product
was used in the ebHon wi t hout further
purification. Yield: &50ng (60%; MS APCl +ve 444
(MtH) . (iv) Methyl '

3- ({[ 3-T6 thercompduinid obtaiBedin Fkadngleny 86l BOmhe) fr

%ﬁ%ﬁ%y llml‘?m n% hgf!)aqbtfe%zl.l%aéoedulﬁlrl_x? hydro'élade solu:%n (1ml)
and the mixture was stirred at room temperature for 6 hours, followed by
_concentration under reduced pressure. Water 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 ds) 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

Methyl 3-({[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yl)propyl]amino}mefhyl)benzoate

xt =°
e

(i) 3-[2-(6-Amino2-butoxy-8-methoxy-9 H-purin-9-yljpropyl]- 1 H-isoindol-
1,3(2H)-dione

i



N 5 The titled conpound was obtai ned by using the
conpound obtained in the step (iii) by the simlar
manner to Exanple 2-1 step (ix). Yield: 176ng (43%;
m p. 214-218C, MS APCl +ve 429 (M+H). 1H NVMR 5 (DVBO
dé) 9.90 (1H, brs), 7.92- (1H o9, 7.80-7.82 (1H m,
7.57- 10 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. (2H, m, 1.76-1.90 (2H, m, 1.56-1.63 (2H,
-1.40 (2H, m, 0.89 (3H, t). Exanple 2-4

1 No- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-
15 yl)pr eno} et hyl ) benzoic acid NH2 N~ >=0
The titled conpound was obtai ned by using
t he conpou obtained in Exanple 2-3 by the simlar
manner_to anple 2-2. Yield: 64ng (33%; M APCl +ve
415 ( "\ .220 1IHNWR S (CD30CD) 7.89 (1H, s), 7.83-7.86

(1H, {.27-7.39 (2H, m, 4.25 (2H, t), 3.91 (2H
t), 2, s), 2.62 (2H, t), 1.96-2.03 (2H, m,
1.68 (2H, m, 1.42-1.52 (2H, m, 0.98 (3H, t).
Exanmpl®e 2-5 I\/Ethyl

4- ({ [ 3- U&i hﬁ&yat&am ih ﬁxgjﬂ;ﬂ@l Ir10s,t8’5_|L P 298-
ﬁ@/#% no t‘iyg I_Benzoat e

B ole- dione the titled compound was
obtained by the same manner to Example 2-1 (vi). Yield: 2g (55%).

IH NMR 6 (DMSO ds) 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).

(i) 9-(3-Aminopropyl)-2-butoxy-8-methoxy-9 H-purine-6-amine

NH,

NZ N\
)\\ | N>—0Me

-BuO N {

H,N

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%).
1H NMR & (DMSO ds) 6.77 (2H, brs), 4.16 (2H, t), 4.05 (3H, s), 3.89 (2H, 1),
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)propyllamino}methyl)jbenzoate

NH,

OMe
Buo)\\N N 0

\—\_H OMe
N

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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(i) Methyl
4- ({[ 3- (6-am no- 2- but oxy- 8- et hoxy-9H purin-9- yl) p
ro pyl] amin o}nme thyl) b e nzoate NHz N N}-Owve BuO
NNN- O& \ / O5 The titled conmpound was obtai ned
by using the conpound obtained in Exanple 2-3 step
(ii) and nethyl 4-fornyl benzoate by the simlar
manner to Exanple 2-3 step (i). Yield: 90ng; M
APCl +ve 444 (MtH). (ii) Methyl
AThis|prodaich ﬁY%?ou?:dolﬁ 8%3/11836%??5#108’- Withpat fughep prirification.
191eyd 2210V ﬁa%)nml POYHbeRz RI+ 1) NHE H N N> BuO N
title tal usi n
il 0 ima il aing 3 HTRe Bt - dieo Blmitinr 6
neliprepyt]enfinaymetthylbinsdetp (i x). Vi el d. 6rTg (11%; Ms
APCI +v H429 (MtH). 15 1H NVR S (DWVSO de) 7.87-7.89
(2H nﬁ 27H443-7.46 (2H, m, 6.43 (2H, brs), 4.10 (2H,
, s) 3.71-3.74 (4H, m, 2.44-2.50 (2H,
n’E ,’LL\?G] ©(2H my 1.56-1.64 (2H m, 1.30-1.40
P Ngg (3H, t). S\ Exanpl e 2-6
4 ({[3 (6 Am o--buto y-QM.xo-Z 8- di hydr o- 9H puri n-9-
20 yl) propyl ] am'Ro} yl )benzoic acid 93 NH 2 HH N
~-0

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).
1H NMR 6 (DMSO d¢) 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-ox0-7,8-dihydro-9 H-purin-9-
yl)propyl]amino}methyl)benzoic acid

N
xﬁ =0
g

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 APCI+ve 415 (M+H).
IH NMR 6 (CDsOD) 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-8-0x0-7,8-dihydro-9 H-purin-9-
yl)propyllamino}methyl)benzoate



BUON N ,---~N- OH \ / OThe titled conpound was
obt ai ned by using the conpound obtained in Exanple
2-5 by the simlar manner to Exanple 2-2. Yield:
2.6nmg (50%; Ms APCl +ve 415 (MtH). 5 1H NMR 8 (CD3QOD)
7.90-7.93 (2H, m, 7.29-7.32 @H, m, 4.24-4.26 (2H,
nm, 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, HO.99 (3H, t). Exanple 2-7 Methyl
(3-{[[ 3-t6gam no- 2- but oxy- 8- met hoxy- 9H-puri n-9-yl ) prop
yl] nor phol i n-4-yl et hyl ) am no] et hyl } phenyl )

acetgge| HORR NCO-~}-O BuO\NNN NOW O(i)
Meady N[ 3-N{ [ 3-( 6- ami no- 2- but oxy- 8- met hoxy- 9H- puri n- 9-
yl') propyl] 1 np} met hyl ) phenyl] acetate NH2 N

N} -OVe  BuO N NN vk M& The titled conpound was
obt ai ned by usi ng"The gompound obtained in Exanple
2-3 step (ii) and nethyl (B-f or nyl phenyl ) acetate by
t(gGMeﬁi 4%"{[3-K%&Prﬁho@-b@%@ﬁ@é&err?e“tﬁoig@@{-iﬁ&hi—b- Yield:
270mg (619, 94 APCl +ve 458 (M+H). .
yl)propyllamino}methyl)benzoate

NH,
PN I S>—ome
N
Bu0” "N~ N
\—_\—H : OMe
@]

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)pfbpyl]amino}methyl)benzoate

H
N : OMe
O

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 APCI+ve 429 (M+H).

IH NMR & (DMSO d¢) 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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(i) Methyl

(3-{[[3-(6-am no- 2- but oxy- 8- net hoxy-9H puri n-9-yl ) prop
yl'](2- norpholin-4-ylethyl) am no]nethyl}phenyl)
acetate NH2 N.- CNO \ -Ove BuO NN~N NOw 05
The conpound obtained in the s9®p (i) (80ny) was

di ssolved in acetonitrile (3nml) and potassi um

'car bonate (58ng) was added. The resultant was stirred

roo I_Lenperature for 10 mi nutes and 4-(2-

chloroe nnrphollne hydrochl ori de (39ng) was added
t her ef | owed by stirring at 60C overni ght. The
react on'so on was concentrated 10 under reduced
plBégsurNe and purified by RPHPLC to give the titled
conmpound. PGH+ve. 571. (I\/H—|) (ii1) Methyl

(3-([[3-(6-an noN2- xy@oxo? 8-di hydro-9H purin-9

- yl)propyl] (2 “< [>—‘\<

- m)r phol i n-4-yl et hyl Jani noPret hyl } phenyl ) acetate NH2
N~ Orh©tBNAnPpunh W&Qébtaqtyﬁd b? &énghcg Exjtqgl in

oun@ obtla ed by usin
Blatacd iR Framp oy & We tas i menmar todEKmmal 2-22- ield:
sﬂeﬁmgla()%) MJSEAHCIWIS M-y M5 APCI +ve 557 (I\/H—|) 1H

Ngwg%@ﬁeqw Al 554 <522

13g$§ 3 (32+Hm) n$,751(267-5), IH8-2162 (DH, th) 42.9520.08 B, m), 1.69-
(M8 Pu, A) 98403052 ou, B8 (3181,
Example 2-7
Methyl (3-{[[3-(6-amino—2-butoxy—8-methoxy-9H—purin—9-y1)propy1] (2-
morpholin-4-ylethyl)Jamino]methyljphenyl)acetate
NH,

)NjNI:\>—0Me { _o}
\_\_N /J

BuC

OMe
O

(i) Methyl [3-({[3-(6-amino-2-butoxy-8-methoxy-9H-purin-9-
yl)propyllamino}methyl)phenyljacetate
NH,

NZ | N\>—
OMe

Buo/k\N N
\—\—H

OMe
@]

The titled compound was obtained by using the compound
obtained in Example 2-3 step (ii) and methyl (3-formylphenyl)acetate by the
similar manner to Example 2-1 step (viii). Yield: 270mg (6 1%); MS
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Met hyl

[ 3-({[4-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydro-9H purin-9
-yl )butyl] 95 ami no}nethyl) phe nyl] acetate NH2 HH
NI N>=O BUONNN H~0OO (i)

4-[ 2- (6- Am no2- but oxy- 8- met hoxyg OH- purin-9-yl ) butyl]-1
Hisoindole- 1,3(2H) -dione NH2 N N -Ov JC BUO N N
N O O5 The titled conpound was obtai ned by using the
conpound obtained in Exanple 2-1 step (v) and
ZAE&IWWYH)- 1H i soi ndol e- 1, 3(2H)-di one by the

S{ifyMéthyIT8L -J(ré%ml&tax}@h%&h&&)gmﬁxﬁ#r@:@-311-)191%py1](2-
(%?ﬁ%&bﬁg{%ﬁ/’ ﬁ%égg?]%génﬁégﬂ%@#%ur i n-6-ani ne

h
NH 2 j{p-Ov BuO N N NH2 The titled conpound was
obt ai ngd? by using the conpound obtained in the step
(i) Iy simlar er to Exanple 2-1 step (vii).
Vi el di. 720m ?M&%;Z@s APCI +ve 310 (M+H). 15 (iii)
MBYQry | Nf 3- %g_ay” no- 2- but oxy- 8- net hoxy- 9H purin-9
N

OMe

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-
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 APCl+ve 571 (M+H).

(iii) Methyl (3-{[[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yl)propylj(2-morpholin-4-ylethyljamino]jmethyljphenyl)acetate

NH, ’

I

BuOJ\\N, N>=O /__/(N_—)
\_¥N

OMe
@]

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).

IH NMR 6 (CD3OD) 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-8-0x0-7,8-dihydro-9 H-purin-9-yl)butyl]-
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96 yl) butyl] am no}nethyl) phenyl] acetate NH2
N~-Ove BUO\N NN H OO The titled conmpound was
obt ai ned by using the conmpound obtained in the step
(ii) and nethyl (3-fornyl phenyl) acetate, by the
simlar 5 manner to Exanple 2g9% step (viii). Yield:
200mg (42%; Ms APCl +ve 472 (MtH). (iv) Methyl

[ 3-({[ 4- (6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H purin-9
- yl) butyl ] am nol} nmet hyl ) phenyl Jacetate NH2 N >==0
paTaknsthyl phgnyllagetatie titl ed compound was obt ai ned
by usinig, t he conpound obtained in the step (iii) by
the si 'Izﬂ manner to Exanple 2-1 step (ix). Yield:
87mgN(459% ; APCl +ve 457 (MrH). 1H NVR 8 (DVBO d6)

T, 08 4H, m), 6.40 (2H, brs), 4.13 (2H, t), 3.59-
3? 8 (%H, 2.46-2.51 (2H, m, 1.58-1.70 (4H, m,
1.31-1.44 (4H 0.91 15 (3H, t). Exanple 2-9 Ethyl
2-[2-(6-am no- 2- 0xy8- oxo- 7, 8- di hydr o- 9H puri n- 9-

yl ) et hoxy] benzoate .

(i) 4-[2-(6-Amino2-butoxy-8-methoxy-9 H-purin-9-yljbutyl]- 1 H-isoindole-
1,3(2H)-dione

NH,
JN\/ | N\>—0Me
Buo” N~ N
\N__O
o

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 APCl+ve 440 (M+H).

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

NH,
N)IN |
| D—ome
Buo)\\N N

NH,

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 APCI+ve 310 (M+H).

(iii) Methyl [3-({[4-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-
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97 NH2 NN>=0 BuONNOO O (i) Mthyl

2-[2-(6-am no- 2- but oxy- 8- net hoxy- 9H puri n- 9-

yl) et hoxy] benzoate NH2 NjJ>-OMe BuONNHOO- O5
The conpound obtained in Exanple 2-1 step (v) was

di ssolved in dinethylformam & (50m), and potassium
carbonate (3.52g) and nethyl 2-

(2- br onoet hoxy) bepzoate (2.2 g) were added thereto.

The nm xtur.e was tirred at roomtenperature for 96
h‘aﬁ?‘%tygﬁﬂnﬁgﬂl?myi)ﬁ@&nﬁ RGE8EE et hyl  acetate and 2M

hydrocAHgric acid. The organic |ayer was dried and 10
conc atyed under reduced pressure. The residue was
di ssql ved i»r-ommet hanol and purified by RPHPLC to give
tde T NyFeENcompound. Yield: 0.768g (22% . (ii) Methyl
2-[ 2- (6- am\pe: 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
yl ) et hoxy] ben e NH2 NN=O BUONNHOO- 015
The conpound obtaj-red in the step (i) (0.76g) was

di ssol ved in netharn
(20m) was added t hé - The

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-o0xo0-7,8-dihydro-9 H-purin-9-
yl)butyllamino}methyl)phenyl]acetate

NH,
”JIH
o
Buo)\\N N\_\ﬁ

H
0o
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).
1H NMR & (DMSO ds) 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-oxo0-7,8-dihydro-9 H-purin-9-
yljethoxy]benzoate
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m xture was stirred at roomtenperature for 18 hours
and concentrated 98 wunder reduced pressure to give
the titled conpound. Yield: 0.562g (16%9. 1H NWMR 8
(DMBO d6) 7.56 (1H, d), 7.48 (1H, t), 7.17 (1H d),
7.00 (1H, t), 6.40 (2H, s), 4736 (2H t), 4.10 (2H
t), 4.06 (2H, t), 3.62 (3H, s), 1.61 (2H, tt), 1.36
(2H, m, 0.90 (3H, t). 5 (iii)

2-[ 2- (6- Am no- 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
yl) et hdiky] benzoic acid NH2 N N >==0 BuONNOOH O
The ¢ ougd obtained in the step (ii) (0.77g) was

di ssql vell i p=pt etrahydrofuran (7nl) and nethano

(ﬁu IMIithiumhydroxide 10 (2.3ml) was added
thereto and_tke nmpxture was stirred at room
tenperature forYyl6hours. The reaction sol ution was _
concentrat ed® r 'reduced pressure and diluted with

2M hydr ochl ori id and the resulting white
precipitate wasseol [ ected by filtration, and dried to
give the titled ound as a solid, 0.65g. The
)My al2-(eming: 3 hatamyB-meaboipH-pirin-ORout

f ation. (iv) Ethyl

fgkgﬂﬁﬁﬂgﬁ?ﬁ%h% but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-

yl) etNUxy] benzoate NH2 N N ) =O BUONNOO 0 The

conp tained in the step (iii) (50ng) was

di ssql vefd dr-o@e di chl or omet hane (5ml) and et hano

(B4 4-pyrrolidin- 1 -ylpyridine

N
%o N

O

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-o0x0-7,8-dihydro-9 H-purin-9-
yl)ethoxy]benzoate

NH,
N/ N
J L =0
BuO” N~ N
Ho o
(@)

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
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(2nmg) and

1- (3-di net hyl am nopropyl ) - 3-et hyl carbnodi i m de i odi ne

nmet hyl (42ng) were added thereto. The resultant was
stirred at room tenperature for 12 hours, and to the
reaction solution was added 294 hydrochloric acid.

The organic | ayer was separated and concentrated 99

under reduced pressure. The residue was dissolved in

et hanol and _purified by RPHPLC to give the titled
cHREBURAUOAdPresSBIe iy givedh. titladHcompos ndDVEEEIAS . 56 2d (16%).

(HNMIR.6 | bM%d:?: ts)s 1?1 Hi, 144 (1 L), 9% iﬁé@ 2'90 (1H, 1),

06 0 L s 3 s

"3710( , t),54.9¢ J@H( 3;43 62, SH, sb 1.61 (2H,
(&H.1.85. 2Hxa;m}pl0e9(2 31, 8: (Di rret hyl am no) pr opy!

d|h ro-9H purin-9
9’{")22 %, ﬁ@%ff‘ S2080 gﬂ’%%ﬁi‘ % SN A e B0 "o 10
Tyletboxylbengoiottcad ned i n Exanpl e 2- 9 step (iii) (50nm)
was d{gsolved in dichloronmethane (5m ), and thereto
éd 3- (dinethylam no)propane-1-ol (0.016ntl),
4- pywNON-din- 1-yl pyridine (2ng) and
[ H?F @ni nopr opyl ) - 3- et hyl car bondi i ni de i odi ne

By | N( 4 : The mxture was stirred at room
t enper at ur f@ hours and applied to a 15 cartridge
of SCX resi The resin was washed with acetonitrile

and the frac s were coll ected by application of
10% aqueous amni um sol ution-acetonitrile, and
' PLC to give the titled conpound.

¥ ilsd 11%695%1-;&&614%1 oﬂtglx{%nﬁﬁ%%@&(g? Q. ?7@)7 wtdistived in

_ (tzqahgylrofyrgg (’(g}lﬂ an;i mathemol #243ml) and, D {thitinmpydroxide

2(Bim) Avhs Added tRérete Hnd Eﬂe m%ctlﬁ'e Q@i’s! st“i“x)red]atQ%gxﬁgH
%ewewgaﬁ'%zf'_lr lgl'xours Tﬁe reactlon solut1on was concentrated under
Fefltieéd preddirrardrmb dubet Wit BMOXPdrocBisid veidakHRE MeBulting
‘white precipitate was collected by filtration, and dried to give the titled
corripound as a solid, 0.65g. The product was used in the next reaction
without further purification. |

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

NH,
o)

Buo)\\N N\
0.0
LT

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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yI) butyl] am no}sul fonyl) phenyl]propanoate 100 NH2
N>O BUONN,NH Ste. O OO0 The conpound obt ai ned
|n Exanpl e 2-8 step (ii) (308ny), nethyl 3-
[ 4- (chl orosul fonyl ) phenyl ] propanoate (263ng) and
triethylamne (0.284ml) weregau xed under stirring at
60C for 1 hour, and then cooled. After 5 concentration
under reduced pressure, the residue was purified by
RPHPLC. The resulting white substance was dissolved in

meRfehEducsd Presmnrs, d e reid ee sasaligseivad én wikaneldad
t perified by TRRHPLE! tof givév@Be tﬁIeldrécﬁH o@hd 0?5@1&6@]@%@{ Hi%).

HENMRE Bl ST &) a‘ea%pdﬁﬂ& HITGE @ 2o ax. v,
Y6.80d2H] 3436224, 1), gm érng{g&g éﬁaig Q%IZN?)l ﬁPsﬁ;(mﬁﬂl 1.37 (m),
(g/&l@%:%% ?[ﬁ 7)42 (2H, d), 4.21 (2H, i),

, 358(3H s), 2.96-2.86 (2H, m,
ZITP; %ﬁfrﬁe@@larﬁﬂ%)g@pﬂb Y@E}é aﬁﬁm@'fl 1b21ﬁ%§y]8 A8% §3d1{'1§5|r0 OH-

S“Eréfn(g{{y ethoxx Wﬂt%ut oXxy- 8- oxo- 7, 8- di hydr o- 9H purin
-9- ylNRutyl ] am no}sul fonyl ) phenyl ] propionic acid 101
NH2HI\iSOBuONNp\~NH

>=o

BuO

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

'H NMR & (DMSO d¢) 7.57 (1H, d), 7.48 (1H, t), 7.18 (1H, d), 7.01 (1H, 1),
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-oxo-7,8-dihydr079H-purin-9-
yl)butyllamino}sulfonyl)phenyl]propanoate
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S~.p OH The conpound obtai ned in Exanple 2-11 (100ny)
and |ithium hydroxide (17ng) were added to
tetrahydrofuran (4ml) and water (2ml) and the mxture
was stirred at roomtenperature for 16 hours. To the
reaction 5 solution was addediggetic acid (2nl) and
the m xture was concentrated under reduced pressure.
The residue was purified by RPHPLC and appropriate
fracti ons were concentrated under reduced pressure to
give the tiNHed, conpound as a white solid. Yield:
40mg (419 0-211 C, M5 APClI+ ve 507 (M+H). 10

1H NVR 8 (BB d6)—@ 66 (2H d), 7.36 (2H d), 6.31
(2H, s% : . t), 3.69 (2H t), 2.94 (2H t),
2.78 (219 )N 2757-2.51 (5H m), 1.75-1.62 (4H, ),

1.51-1.33 (4H, , 0.95 (3H, t). Exanple 2-13 Methyl
(3-{[[4-(6-am ng- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9
-yl) butyl](2-

pyrrolidin-1-yhet hyl)am no] sul fonyl } phenyl )acetate 102
NH2 H N N OGS N NS/ 0 NOO (i)

9-(4-Bro VF®- 2- but oxy- 8- met hoxy- 9H puri ne- 6- am ne
NH 2 N . NO '

La

2

The compound obtained in Example 2-8 step (ii) (308mg), methyl 3-
[4-(chlorosulfonyljphenyl]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 APCI+ve 521 (M+H).

IH NMR 6 (DMSO d¢) 10.30-10.24 (1H, m), 7.66 (2H, d), 7.51 (1H, t), 7.42
(2H, d), 4.21 (2H, t), 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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Br The conpound obtained in Exanple 2-1 step (v) (0.5
g) was added 5 to potassium carbonate (0.92g) and

1, 4- di bronobut ane (0.85nl) in dinethylfornman de
(5m), and the m xture was stirred at roomtenperature
for 16 hours. To the reactionjgpl ution was added brine
and the mxture was extracted with ethyl acetate. The
organi c layer was washed with brine and concentrated
to dryness. The residue was purified by flash col um
10 chromato thy (ethyl acetate) to give the titled

conpound, .a ite solid. Yield: 370ng (70% . 1H
NMR 6 (% /Q:EDZH s), 4.28 (2H, t), 4.12 (3H,
s), 3.97 44 (2H, t), 2.01-1.69 (6H m,
1.59-1B48° (M, ™), 0.96 (3H, t). (ii)

2- But oxy- 8- net hgxy-9-{4-[ (2-pyrrolidin-1-ylethyl)am no
]butyl}-9H 15 purine-6-amne 103 NH2 N | N---O O”N
N NH N C The gonpound obtained in the step (i) (370
ng) and (2-pyrnolidin-1- ylethyl)amne (342ng) were
di ssol ved |0d|,N||1§thyIforrmm de (5 m) and the mxture
was stirred s/ 0C for 1 hour. The reaction mxture

was cool 5 flltered and purified by RPHPLC
Appropri a fractions were concentrated under reduced
presstre to give the titled conpound as a white solid.

8fd: 200nmg (50%: MS APCl+ve 406 (MrH). 1H NMR 6
(CD@B) 5.05 (2H, s), 4.27 (2H t), 4.10 (3H s), 3.94
(2H, t), 2.73- 2.53 (6H, n), 2.50-2.44 (5H, m,

1. 84- 1.The ¢@Hpound dhtatndd #8EKEHpleR-1D.(960mik) apdHithium

(el AWEeters added o totxgydrogung (dgpl) and wagar, () and
th;‘?l r;lvﬁuf‘;/ MaS(szlrrﬁ@laMppm terapeHagursy for us. "To the reaction
solhaen wdsPheded hcdGehai® (DMl and the mixture was concentrated
under redu_ced 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).

1H NMR 8 (DMSO de) 7.66 (2H, d}, 7.36 (2H, d), 6.31 (24, s), 4.18 (2H, t),
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-o0xo-7,8-dihydro-9 H-purin-9-yl)butyl](2-
pyrrolidin-1-ylethyl) amino]sulfonyl}phenyl) acetate
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NN ONNNSO 01/ NO,O0 104 The conpound
obtained in the step (ii) (232ng), nethyl [3
(chl orosul fonyl ) phenyl Jacetate (43ng) and
triethylam ne (0.08m) were stirred in acetonitrile
(10m ) at 60C for 1 hour. Thejggaction m xture was
cool ed, concentrated under reduced pressure and
purified by RPHPLC. 5 Appropriate fractions were
concentrated under reduced pressure to give a white
solid 1Qﬁﬁg The obtai ned solid was dissolved in
nethano (SHH and 4M hydrochl ori c aci d-di oxane (2nl)
was a ;SLQ The m xture was stirred at room
i ght

t enpe The reaction m xture was
cBu@entmhted under reduced pressure and purified by
RPHPLC, and appropriate fractions were concentrated
under reduced pressure to give the titled conpound as
a white soliyd. Yield: 100ng (29%; MS APCl +ve 602

( MtH) . 1H 6 (DMBO d6) 9.84 (1H, s), 7.73-7.71 (1H,

m, 7.68-7.\63 (AH m, 7.54-7.50 (2H m), 6.39 (2H

s), 4.13 ( G =83 (2H, s), 3.66 (2H, t), 3.62 15
(3H, s), iisls H n, 2.44-2.26 (4H, m,
1.68-1.57 {9 ¥°49-1.32 (5H, m, 0.91 (3H, t).
Exanpl 14 ( 3- {[[- (6- Am no- 2

-buto@oxo To3-drhydro-9H purin-9-yl) butyl] (2-
pyrrolxdi'n- 1-yl et hyl ) am no] sul f onyl } phenyl )acetic acid
NH2 H N~ N~==0 /B(DO\I N NI P

(i) 9-(4-Bromobutyl)-2-butoxy-8-methoxy-9H-purine-6-amine

NH,

N

N~ N\
o)

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%). |
'H 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-ylethyl) amino]butyl}-9H-
purine-6-amine
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-S// 01/ N 20 OH The conpound obtained in Exanpl e
2-13 (70 ng) and lithium hydroxide (20ng) were added
to tetrahydrofuran (4 m) and water (2m ) and by the
same manner to Exanple 2-12, the titled conmpound was
obtained as a white solid. Yypggd: 35ng (51%; np
192-193 C, M5 APCl-ve 588 (M 105 H). LH NWR 6 (DWVSO
dé) 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,
t), 2.36-2.30 VM4, ), 1.69-1.55 (8H m), 1.48-1.30
(6H, m, 0.91 H ). 5 Exanple 2-15 Met hyl
(3-{[[4- (6-aN"nho3Z- §£_oxy-8- oxo- 7, 8-di hydr o- 9H puri n-9
-yl ) buty (2-\m=31 ho ye(t)\hyl)am' no | sulfonyl }phe nyl)
aceta H ONHb ;s N--/"0S, 0 00 (i)

2- But oxy- 8- net hoxy- 9 {4-[ ( 2- net hoxyet hyl ) am no] but yl } -
9H purine-6- 10 ami¢he NH2 N | N>-O ONNN/ O H
The conpound obtained in Exanple 2-13 step (i) (500ng)
and (2-

The compound obtained in the step (i) (370 mg) and (2-pyrrolidin-1-
ylethyljamine (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).

tH NMR 6 (CDCl) 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, t).

(iii) Methyl (3-{[[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9 H-purin-9-
yl)butyl](2-pyrrolidin- 1-ylethyl)amino]sulfonyll}phenyl)acetate

NH,
H
9
N-g
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nmet hoxyet hyl ) am ne (303ng) were dissolved in
acetonitrile (5 M) and stirred at 80C for 1 hour.
The reaction m xture was cooled, filtered and 106
purified by RPHPLC to give the titled conpound as a
white solid. Yield: 270ng (5%6@; np 99-100 C, M5
APCl +ve 367 (M+tH). 1H NVR 6 (DMSO d6) 6.77 (2H, s),
4.16 (2H, t) 4.06 (3H, s), 383(2H t) 3.34-3.31

75-1.58 (4H,
(5 ) "yEnd chppancsabtaingd in tho stabiiR3Sme ymetint [3-
2(cﬂ51]1¢msxa1f8ngl€)ph9nif de(t ymd mm e mot)smﬂ Here

B i "ﬁﬁﬁvﬁy@bh &P BEC gt ”eix'f%%@sﬁgfa%ﬁ@ue was

otraledecongenthated tuapddri nedizaa rp:r)eSStmmt eh:ydi pluBifiediOby RPHPLC.

CRBPr BEV U L 05, LT grseure v

oWhite rﬁ‘?dldakgm i Theaditathdelsolitk weankissaived in methanol (5m1)

Y,
ST b, gy VAR P bl o i
o¥38 Stifred af roomfemperatuse OVPreghz 6¥he rﬂactn?n nyixtgre was

léoricedBrdtet, umder eddted PrlesSire dnd (rﬁ'l‘éd by REGIFEAC (£hK

%pp%p?%tg fg’aé:tfrgﬁ were' c*cg&%&eﬁgé Y r r Cfg areséu@zto give the
(mlpd epmmgrl @SH,Wh)te sBkidnplYeeld: 160mg (29%) MS APCI+ve 602
B_é 4 ( 6- Am no- 2- but oxy- 8- oxo- 7, 8-di hydro-9H purin-9

N

utyl ] (2- 20 met hox et h am no] sul f onyl } phenyl )
MR IRMBE7ds) 9.84 (1 3 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
(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-oxo-7 ,8-dihydro-9 H-purin-9-yl)butyl](2-
pyrrolidin-1-ylethyljamino]sulfonyl}phenyl)acetic acid

NH,
*LH

NZ -

| =0
uo)\\N N

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-
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NH2 H NN=0 BUONNO ,N_O S 0O O OHd By the
sane manner to Exanple 2-12, using the conpound

obtai ned in Exanple 2-15 (100ng) and a m xed sol ution
of lithium hydroxide solution (20ng) in
tetrahydrofuran (4m) and wat ¢ps(2m), the 5 titled
conpound was obtained as a white solid fromdi et hyl

et her/i sohexane. Yield: 60nmg (61%; np 171-172 C, M5
APC-ve 549 (M H). 1H NMR S (DVSO d6) 7.67 (1H, s),
7961-7.40 (4H m), 6.57 (2H, s), 4.13 (2H, t),

IS NMRED (DRSO a}) 7.6958 K, Ay, 7992 13{3&) 3. 5’5@7(23*i[ ,6.51 (2H,

RO PR R R S
Eminbléléi -2:307 (G¥Btny, 0.91 (3H, t).
(§x§ 66 mno 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n-9
u?y (rret hyl) am no] sul fonyl } phenyl)acet ate
4- (K- anging- 2- Bu OyNB o9 xaN7 8- Bty dro-9 H-filen -9-yl) butyl](2-

0191'85!919 tﬁié'n suﬁoﬁgggm@lfa&%aétep (i) (417mg) and

a 40%aque us thyl a ution (2ml) were
di ssol vem-un acetonitrile (5

x %0

7
O\\ N\/\o

/

)
7

(i) 2-Butoxy-8-methoxy-9-{4-[(2-methoxyethyl)amino]butyl}-9 H-purine-6-
amine

NH,
Y-
o)

/
=~

The compound obtained in Example 2-13 step (i) (500mg) and (2-
methoxyethyl)Jamine (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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m) and stirred at 80C for 1.5 hour. The reaction

m xture was cool ed, 5 and concentrated under reduced
pressure. The residue was dissolved in acetonitrile
(5m), and using triethylamne (0.16nl) and nethyl [3-
(chl orosul fonyl ) phenyl ] acet at 806278ng), the titled
conpound was obtained as a white solid by the sane
manner to Exanple 2-13 step (iit). Yield: 120ny (2

199 ;. APC| + 521 10 1H NVR 8 (DVBO d6) 7.
R AELHCE i s Lo S
(2FOmg) (5590)1 4n1h BM-100 ;C 3MBAAPCH ves367 BM6H)(2H, t),

3; 6 6 - 8
(RIS Pysdads il %%@ﬁséiaﬁ*%é% B3 3. @31, )
(3-39{{3451 (3H, m), 3.21 (3H, s), 2.58 (2H, t), 1.75-1.58 (4H, m), 1.48-1.26
(I%}ﬁrﬂ,l ?b(tﬁo 80xo78d|hydro 9H purin-9- 15
EQ} net hyl gam noj sul fonyl }phenyl )acetic acid 109
FBUfAY-8mKo-R- - [(3-methogy caxponylmethytiphenyipdiony! (2-
Ot W8 th 1&9@%&%@ DHEHLOM d i thium
hydr%%fédeye vvet)}z% adged to%t%??iahydr ofuran (4 nm)
and wat er (2rr1 NH2 foll owed by conducting a reaction by
t he same manner] t'o Hxanple 2-12, 5 the titled conpound
was obt ai nedn ite solid from di et hyl
et her/i sohexane. ||Yi efe=043ng (64%; np 171-172 C, M5
A "N1H NV\R 6 (DMSO d6) 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, A), 2.88 (2H, t), 2.59 (3H, s),
1.70-1.57 (44, m, \10 1.48-1.30 (4H, m, 0.91 (3H, t).
Exanpl e 2-19 :

/
0. N—" 0
S.
0

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).
'H NMR 6 (DMSO de) 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 (5H, m),
3.38-3.30 (2H, m), 3.20 (2H, t), 3.17-3.06 (5H, m), 1.69-1.56 (4H, m), 1.52-
1.32 (4H, m), 0.92 (3H, t).
Example 2-16
(3-{{[4-(6-Amino-2-butoxy-8-o0x0-7,8-dihydro-9 H-purin-9-yl)butyl](2-
methoxyethyl)amino]sulfonyllphenyl)acetic acid
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I
[3-(([4-(6-am no- 2- but oxy- 8- oxo-7, 8-di hydro-9H purin-9
-yl )butyl][3- (dinmethylamno)-2,2
-di net hyl propyl ] am no} sul f onyl ) phenyl] acetate 110

NHZ H NN>=0O BUONNN- O NB 0 OO0 The conpound
obtai ned in Exanple 2-13 step (i) (417nyg),
triethylamne (0.312ml) and

N, N, 2, 2-t et ranmet hyl propane-1, 3-di am ne (146ng) were

[ ] cetonitrile (5nl) and stirred at 100C
The reaction m xture was cool ed and
conce ;‘D‘ﬂé reduced pressure and purified by
RPHPL G te fractions were concentrated under
r Balced T‘pbres ure to give a residue 190ng. The residue
was di ssolved in acetonitrile (5m), and using
triethylamne (0.13nml) and nethyl

[ 3- (chl orosul fonyl ) phenyl ] acetate (112ng), the titled
10 conpound/was obt a| ned as a white solid by the sane
manner to anp -13 step (iii). Yield: 83ng (12%;
M APCl Qe B (I\/HQI) 1H NVR 6 (DMSO d6) 9.82 (1H, s),
7.71 1H,Ss , 7.65-7.61 (1H, m), 7.52- 7.45 (2H, m,

6. 4 s, 4.13 (2H, t), 3.82 (2H, s), 3.62 (3H,
s), (2H, t), 3.07-3.01 (2H, m), 2.95 (2H s),
2.17 ,'s), 2.04 (2H, s), 1.68-1.57 (2H, 15 m),

1.55-1.81 (6H, m, 0.91 (3H, t), 0.84 (6H, s). Exanple
-({[4-(6- Am no-2 - butoxy-8

8- di hydro-9Hpurin-9 -yl) butyl] [3-

(di rretGWI ani no) - 2, 2- di met hyl propyl ] an no} sul fonyl ) phen

lJacetic acid 111 NH2
yll ]éy 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 8 (DMSO de) 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),
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-9 H-purin-9-
yl)butyl[(methyl)amino]sulfonyljphenyl)acetate

?
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15

H NN BUONNN- O NS 0O 0 O4d The compound

obt ai ned in Exanple 2-19 (0.165g) and lithium

hydr oxi de (45ng) were added to tetrahydrofuran (4 m)
and water (2nl). The sanme nmanner to Exanple 2-12 was
conducted to give the titled H08onmpound as a white
solid. . Yield: 80nmg (5 1% ; np 175-176 C, M5 APC ve
604 (MH. 1IHNW 6 (DVMSO d6) 7.74-7.71 (1H, m,
7.64-7.60 (1H, m, 7.58-7.53 (1H, m, 7.51-7.45 (1H,
n, 6.6NK2H, s), 4.19 (3H, t), 3.67 (2H, s),

2H m, 2.99 (2H, s), 2.22 (6H, s), 2.10
1.63 (2H, m, 1.62-1.38 (84 10 m,

), /=00 (6H, s). Exanple 2-21 Met hyl

-aNi no- 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n-9
- yl)pro pyl]am no}sul fonyl)phényl] acetate 112 NH2 H
N N>==0 Bu NHN,0 S 0 d 10 The compound

obtai ned in anple 2-3 step (ii) (240ng),

0, N—

/

s;
0

0o

/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 (Sml), and using triethylamine (0.16ml) and methyl [3-
(chlorosulfonyl)phenyljacetate (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).
'H NMR & (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, 1),
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-oxo0-7,8-dihydro-9 H-purin-9-
yl)butylj(methyljamino]sulfonyljphenyl)acetic acid
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triethylamne (0.12nl) and net hyl
[ 3-(chl orosul fonyl ) phenyl ] acetate (204ng) were
di ssolved in acetonitrile (5ml), and the sane manner
to 5 Exanple 2-13 step (iii) was conducted to give the
titled conpound as a white sglid. Yield: 35ng (99%;
np 218-219 C, M5 APCl +ve 493 H. 1H NWR 5 (DVBO
dé) 7.71-7.61 (2H, m, 7.54 (1H, s), 7.43-7.20 (3H,
n, 6.73 (1H, s), 4.16-4.09 (1H, m, 3.84 (1H, s),
3. 67 (SN,HS) 2.81-2.71 (1H, m, 2.51 (2H, s),
1.83-1.69% 24, m), 1.68-1.56 (2H, n), 1.45-1.30 (2H,
, 1 1.05 (2H, m, 0.95-0.84 (3H, m. Example
2-22 0
(é’;é) 1 No- 2- but oxy- 8- oxo- 7, 8-di hydr o-9H purin-9
-yﬁ‘ butyl] (2 hydroxy-2-nethyl propyl) am noj
sul fonyl } pheryl )acetate 113 NH2 H N N>=0O BuO NON G
NOH S, O \OO The conpound obtained in Exanple 2-13
step (i) (371lng) and 1- am no-2-nethyl propane- 2- ol
(400ny) were dissolved in acetonitrile (5ml) and the
same mapgnernyio Exanple 2-19 using triethylam ne
(0. 055 )Sand 5 met hyl
hQ os(gl fonyl ) phenyl ] acet at e(93ng) was conduct ed
he titled conpound as a white solid. Yield:
(2Z4% ; np 192-193 C, M5 APCl +ve 579 (MtH). 1H
NI\/R6 DMSO d6) 9.81 (1H, s), 7.71 (1H, s), 7.65-7.61
), 7.50- 7.42 (2H, nm), 6.40 (2H, s), 4.46 (1H,
A¥13 (2H, t), 3.81 (2H, s), 3.62 (3H, 10 s),
3.58-H”/2 (2H, m, 3.25-3.17 (2H, m, 1.71-1.54 (2H,
-1.32 (7H, m, 1.10 (6H, s), 0.92 (3H t).
Exarrpl Thé @mpound obtained in Example 2-17 (100mg) and lithjum

‘hydrox1de (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 ‘cofnpound 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 6 (DMSO ds) 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-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropyljlamino}sulfonyl)phenyljacetate

H
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15

(3-{[[4-(6-Am no- 2- but oxy- 8- oxo- 7, 8-di hydr o-9H purin-9
-yl)butyl] (2- hydroxy-2
- met hyl propyl ) am no] sul f onyl } phenyl )acetic acid 114
NH2 H NN>=0 BUuONNO; ,NXCH S, 0 0 OH By the
same manner to Exanple 2-12, the conpound obtained in
Exanple 2-22 (70ng) and lithi hydr oxi de (20ng) were
added to tetrahydrofuran (4ml) and water (2 m) and
the m xture was stirred at room5 tenperature for 24
hour s. 'Ir\'E_E reaction m xture was concentrated under

eS§

reduced ure and partitioned between 2M
hydr ochbar i cNaC| d and ethyl acetate. The aqueous
Iayevavas ext ed wth ethyl acetate and the
conmbi_ned 1 c layer was dried and concentrat ed

- uBd@r rdduc pressure to give the titled conpound as
a white solid. Yield: 23ng (34%; 10 M5 APCl +ve 565
MtH) . 1H N 6(DI\/SOd6) 10.08 (1H, s), 7.69 (1H, s),

3.61-3.53 H, 24-3.16 (2H, m, 3.03 (2H, s),
1.70-1.59 (\2H, B4-1.34 (8H, ), 1.09 (6H s),
0.92 (3R tN~Exanple 2-24 15 Met hyl

[ 3-({L2- 8. ani no- 2- but oxy- 8- oxo- 7, 8-di hydro- 9H purin-9

7.64-7.59 (1 %‘ (2H, t), 3.69 (2H, s),

-yl t hyW] am no}sulfonyl) p henyl] acetate 115
NH2 N BuON N
O
0]
/

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 ih 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 (Sml), 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 (iii). Yield: 83mg (12%); MS APCl+ve 620 (M+H).
1H NMR & (DMSO ds) 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-o0xo-7,8-dihydro-9 H-purin-9-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropyl]lamino}sulfonyl)phenyl]acetic acid
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O NH "S 0 1/ 00 The conpound obtained in
Exanple 2-1 step (vii) (245ny), triethylam ne
(0.13nl) and nethyl [3-(chlorosulfonyl)phenyl]acetate
(217mg) were dissolved in acetonitrile (5ml) and the
sanme manner to 5 Exanple 2-13lktep (iii) was conducted
to give the titled conpound as a white solid. Yield:
40ng (9% ; Ms APCl +ve 479 (MtH). 1H NVR 6 (DVSO d6)
7.83 (14, .t), 7.69-7.59 (2H, m, 7.52-7.47 (2H, m,
6.48 (2MHx), 4.15 (2H t), 3.80 (5H s), 3.61 (3H,
s), 3. 3. (2H, m, 1.70-1.57 (2H, m, 1.46-1.31
(2H, : 92\(2H t). 10 Exanple 2-25 Methy
[3-£5 }6 ﬁ?%%-z-butoxy-8-0x0-7,8-dihydro-9kkpurin-9
-By byl ]\ (2R) -2, 3-di hydr oxypr opyl ] am no} sul f onyl )
phenyl] acetate NH2 H N~ NO BuO NN NSO HO OH O
)a", 0 The donpound obtained in Exanple 2-13 step (i)
(400my), (2R)-3- 15\an1nopropane-1,2-diol (200mg) were
di ssol ved i \z;;i;:yﬂiil e (5m) and the gumy residue
230 ny %gs bt by the sane nmanner to Exanple 2

eﬁ i). The residue was dissolved in
'b& (10m ) and the same nmanner to Exanple
(¥ii) was conducted using triethylarnine
and nethyl [3-(chlorosul fonyl)phenyl]acetate
to give the titled conpound as a white solid.

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 ds) 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)propyllamino}sulfonyl)phenyljacetate



5 (MtH) . 1H NVR 6 (DVMSO 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, t), 4.14 (2H, t), 3.82
(2H, s), 3.62 (3H, s), 3.30-3.05 (6H m), 2.94-2.86
(1H, m, 1.67-1.32 (6H m, MH2 (3H t). 10 Exanple
2- 26

[ 3-({[ 4- (6- Ami no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9
-yl)butyl] [(2R) -2, 3-

di hydr oxHpr opyl ] am no} sul fonyl ) phenyl ] acetic acid NH2
H NN [BFONNMN O0rSOH//--CHOOH/ 0 The

conmpo Blined in Exanpl e 2-25 (100ng) and |ithium
15 hy roxﬂde ) were added to tetrahydrofuran

(g er (2ml), and the sane manner to Exanple
2- was conducted to give the titled conpound as a
white solid./Yield: 58ng (60%; MS APCI +ve 567 (MtH).
1H NVR 6 ( O d6) 7.66 (1H, s), 7.56-7.52 (1H, m,
7.50-7.47 ( nm, 7.43-7.38 (1H, m, 6.55 (2H, s),
4.13 (ZFLHBQ,$%.63 (2H, t), 3.50 (2H, s), 3.39 20 3.02
(8H m, 1.68:1.24 (8H, m, 0.91 (3H, t). Exanple

2-27 Met hyD 3- 4- (6-am no-2 -butoxy-8 -oxo-7 ,
-9 -yl) butyl] [3- (dinme thylam no)

8- di hydro-9 H-
-2, 2 - dinmethygFpropyl] amno}sulfo nyl) b enzoate

117 NH2 HONNBUONNN ON,S O

—0

The compound obtained in Example 2-3 step (ii) (240mg),
triethylamine (0.12ml) and methyl [3-(chlorosulfonyljphenyljacetate
(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 & (DMSO d¢) 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, m).

Exémple 2-22

Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-yl)butyl}(2-
hydroxy-2-methylpropyl)amino]sulfonyl}phenyl)acetate
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0 0 . The conmpound obtained in Exanple 2-13 step (i)
(500ng) and N, N, 2, 2-tetranet hyl propane-1, 3-di am ne
(1.5m) were dissolved in acetonitrile (10m) and the
reacti on was conducted by the sanme nmanner to 5 Exanpl e
2-13 step (ii) to give gumy yes$i due383ng as
trifluoroacetate. The residue was dissolved in
acetonitrile (10m), and triethylamne (0.3ml) and
3-(chl orosul fonyl ) benzoic acid (158ng) were added
theretongnd the mxture was stirred at 80C for 2
hours. Thée rigacti on m xture was cool ed, concentrated
under \y pressure and purified by RPHPLC. 10
Apprggﬁla e f i ons were concentrated under reduced
A0~give a solid residue 170ng. The residue
mas dIS ol ved, in nethanol (5 m) and 4M hydrochloric
aci d-di oxane/(2 nm) was added and stirred at room
tenperature\for 24 hours, and then trinethylsilyl
chloride (2 M) were added thereto and the m xture
was stirred at roomtenperature for further 15 72
hours. The tign mxture was concentrated under
reduced p@ﬁssur Odhd purified by RPHPLC. Appropriate
ong’ Wey e £oncentrated under reduced pressure to
titled conpound as a white solid. Yield: 8 ng
5" APCl +ve 606 (MtH). 1H NVMR 6 (DMSO d6) 9.85
8.21 (1H, t), 8.17-8.13 (1H, m, 8.05- 20
A, m, 7.69 (1H t), 6.41 (2H, s), 4.11 (2H
0 (3H, s), 3.58 (2H, t), 3.12-3.06 (2H, m,
s), 2.04 (2H, s), 1.67-1.55 (2H, m, 1.52-

. ¥8H, m, 0.91 (3H, t), 0.85 (6H, s). Exanple 2-28
3- ({[4-(6- Am no- 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
yl) but yiie donpd8nd obtamed in Example 2-13 step H 371m% ) and 1-

n e

(dl 1%53/' aﬁhap}_?pq@q r‘ieéaén%r)o yl ] a1!g]sq \%5 in age%mtrﬂe (Sml)

and the same manner to Example 2-19 using triethylamine (0.055ml) and

methyl [3-(chlorosulfonyl)phenyl]acetate(93mg) was conducted to give the
titled compound as a white solid. Yield: 140mg (24%); mp 192-193 °C, MS
APClI+ve 579 (M+H).

IH NMR 6 (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)jacetic acid



0"N S,

0O HO O The titled conmpound was obtai ned as a

white solid by the sane manner to Exanple 2-27.

Yi el d:

38ny (23%; MS ESl+ve 592 (MrH). 5 1H NMR 6

(DMBO d6) 9.86 (1H, s), 8.83 (1H, s), 7.70-7.60 (2H,

m, 7.40- 7.26 (2H, m, 6.41 (PH, s), 4.14-4.10 (2H,
m, 4.12 (2H, t), 3.55-3.37 (4H, m, 3.05-2.96 (2H,
nm, 2.88-2.80 (6H m, 1.68-1.58 (2H, m, 1.44-1.27
(6H, n)N 1 10 (6H, s), 0.92 (3H, t). Exanple 2-29 10
Met hyl

(3-{ [4 6a§1n02butoxy80xo78d|hydro 9H purin-9
-yl ) b7 r phol i n- 4-yl propyl ) anm no]

nmet hyl tate NH2 N1 N-=O BuO- NNO NJ N~

oBuié c@hpou obtalned in Exanple 2-13 step (i)
(830ny) and - nor phol i n-4-yl propyl )am ne (3nml) were
di ssolved iy acetonitrile (10 mM) and 119 stirred at
80C for 3 hours. The reaction m xture was cool ed and
concentrated under reduced pressure, and purified by

RPHPLC.

Appropriate fractions ware concentrated under

Theds esi ¢kle was di ssolved in acetonitrile 5
andcbota si um car bonate (380ngy) and net hyl [ 3-
hyl ) phenyl ] acetate (336ng) were added

reduced @r e&%m give colorless gunmy residue

t here The m xture was stirred at roomtenperature
ours. The reaction mxture was partitioned
bet wrenr’ et hyl acetate and water. Further, an aqueous
layer \was extracted with ethyl acetate and the

conbi n@H organi c | ayer was dri ed

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).
1H NMR & (DMSO d¢) 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-8-0x0-7,8-dihydro- 9H—pur1n -O-
yljethyllamino}sulfonyl)jphenyljacetate
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15

10 and concentrated under reduced pressure. The
resulting gummy residue was purified by RPHPLC
Appropriate fractions were concentrated under reduced
pressure, and the obtained gunmy residue was dissol ved
in methanol (5nl) and 4M hydioshl oric acid was added
thereto and the mxture was stirred at room
tenperature for 24 hours. The reaction 15 m xture was
concentrat ed under reduced pressure and purified by
RPHPLC. Nbhppropriate fractions were concentrated under
reduced presgure to give the titled conpound as a
whi t e Ns©l T Ni eld: 460mg (57%; MS APCl +ve 584
(MH) L 2H I\/R/% CDC13) 7.25-7.15 (3H, n), 7.14-7. 10
(BHO M NB.B8M (2H, s), 4.26 20 (2H t), 3.83 (2H, t),
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). Exa |ed%-3o (3-{[[4- (6-Am no-2 -butoxy-8-o0x0-7
. 8-di hydPeNpurin-yl) butyl] (3-

nor pholln §~‘(é| propyl ) am no] net hyl } phenyl ) acetic aci d
NH2 = BUO'L'NNr 0 NJ o 25 HO The conpound
obt ai n Exanple 2-29 (200nmg) and lithium 120

(5mL) and the sanme manner as Exanple 2-12
was @uanducted to give the titled conpound as a white
solid. Yield: 130ng (66%; Ms APCl+ve 570 (M+H). 1H
NVR 6 13) 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

(én, S)The’iecgﬂ_péﬁgd &%tajx@e&?ﬁ Ex%;%l%%’il é.)%lp 6&%@43&1@?
t(Sr}étEXn%m)ip'@ (é._l%nlz a&uﬁ i:nergﬁyl ES-%c%xloros’l.lltlonyl)phenyl(]acétate
(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).

1H NMR & (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-ox0-7,8-dihydro-9 H-purin-9-
yl)butyl][(2R)-2,3-dihydroxypropyllamino}sulfonyl)phenyljacetate

NH, '

H
N/ N
| =0
Buo)\\N N

0
/——<- //S o\
HO ©OH © o

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

Met hyl

[ 3- ({[ 4- ( 6- am no- 2- but oxy- 8- oxo- 7, 8- di hydro- 9H purin-9
-yl )butyl][3- (dinmethylamno)-2,2

-di net hyl propyl ] am no} met hyl ) phenyl ] acetate NH2 H N
N>==0 BuON NON Y--I N 101Wsi ng the conpound

obtai ned in Exanple 2-13 step (i) (350nm),

N, N, 2, 2-t etranet hyl propane-1, 3-diamne (1 m),

REY RO U5 TRty VR dia b in e tpapiip 1 OmH ek e same
neamarerito Hxeanplee2-1-328tepa(sii)coasi vonddcted wiing ttieehylamine

(«1)% h}‘s’ﬂ"%%?@f@f & 6&?@%&%{@%&@%@5@5@%@ to give the

Ztitd quaH asp whitesolidog Yiald; 1#Pme(2590); MS APGI+ve 581
T (2H s), 4.26 (2H, t), 3.78 (2H t), 3.69 (3H,

. 1), 2,31
MRS M5O 401 S 83 (LEF R T A1), p6-B 06l brm), 7.54-
t7) 450288 m), BHOLRH, %§ £xamie &; 3371 A {t%% 1@6(2@1ﬂtp% 82 (2H,

(ﬁ ﬁe%@irﬁ n8)3(g3%5 )(&%t Hﬁr a%er%éimy Wie)t(w glp?r?efﬁ}ﬁ m),

]@QQtBHetbld 127 NH2 H NN BuONN1 N NO HO

‘ﬂ ggnmpound obtained in Exanple 2-31 (50 ng)
andé}%Pt I um V%drom de (15 ), the sanme manner to
allifit ©-4mino

Hugertdcexet 7t %-dihydro-9 H-purin-9-yl)butyl][(2R)-2,3-
d1hydroxypropy1]amlno}sulfonyl)phenyl]acetic acid
NH,

g \FO

BuO N

N. 7~

S OH

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).
1H NMR & (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-oxo-7,8-dihydro-9H—purin-9-yl)butyl] [3-
(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)benzoate
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give the titled conpound as a white solid. Yield: 10ng
(21%; np 189 5 190C, Ms APCl +ve 556 (M+H). 1H NWR 8
(DMSO d6) 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), 2.44-211P (13H, n), 1.81-1.55
(4H, m, 1.50-1.38 (5H, m, 0.95 (3H, t), 0.90 (6H,
s). Exanple 2-33 10 Met hyl
[ 3-({[4-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H purin-9
-yl )butﬁ"fz [3-
(2-oxo ol ﬂdi n-1-yl ) propyl ] am no} net hyl ) phenyl ] acet a
te NRZ2 HTN\M>==0 BuO-N NN \ Nomi O O Using the
co O)JQd 'ne(a in Exanple 2-13 step (i) (400ny), 1-
(ngm ndpropWl )pyrrolidin-2-on (1 m), potassium
carbonate (175ng) and 15 net hyl
[ 3- (brononethyl ) phenyl ] acetate (175ng), the sane
manner to Exanple 2;29 was conducted to give the
titled co u S white solid. 122 Yield: 200ny
(48% ; N15- APCl +ve 582 (MrH). 1H NWR 8
( CDC13) &\O,N 1H, s), 7.24-7.10 (4H, m, 5.88 (2H,
4,27 ,82H t), 3.87 (2H, t), 3.68 (3H, s), 3.61
3.98 (2H, s), 3.27 (2H, t), 3.22- 3.18 (2H,
2.32 (6H, m, 2.01-1.90 (2H, m, 1.82-1.55
51.52-1.41 (4H, m, 0.96 (3H, t). Exanple
[4- (6-Am no-2 _

X0-7, 8-di hydro-9H purin-9-yl)butyl] [3-(2-
oxopyrrolidin-1-yl)propyl]am no}net hyl)phenyl]acetic
aci d NifhdtomipbunBuSB¥abhed 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 APCI+ve 606 (M+H).

1H NMR 6 (DMSO de¢) 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-oxo-7,8-dihydro-9 H-purin-9-yl)butyl][3-
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NO O HO 10 The conpound obtained in Exanple 2-33
(50mg) and lithium hydroxide (20ng) were added to
tetrahydrofuran (5ml) and water (1m ), and the sane
manner to Exanple 2-12 was conducted to give the
titled conmpound as a white spigd. Yield: 39ng (80%;
M5 APCl +ve 568 (MtH). 1H NMR 6 (CDC13) 7.41-7.36 (1H,
m, 722706(3H m 571(2H s) 423 15(2H t),
3 (2H, t), s), 29-3.21

memylalzmeel % 25¢1m§tm1pmpy1]2nugo}§ué@ny§henmlc agid1
(2H t) NH-97-1.89 (2H, m, 1.79-1.60 (6H m,

1.53-1.39 {44, m, 0.95 (3H, t). Exanple 2-35 Methyl

(3-{I[ -alN] no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9

-y1) byt vt 1 2-

R'EEB M| et hyl ) am no] net hyl } phenyl ) acetate 123
N>= BuO N NN-NQ OO 10 Using the

conmpound obt i ned in Exanple 2-13 step (i) (500ny),

(2-nmorpholin-4-ylethyl)amne (1 m), potassium

carbonate (206ng) and net hyl

[ 3- (br onongt hyN)/pheNyl] acet ate (180ng), the sane

manner P Sy e 2-29 was conducted to give the

titled cogpound as a white solid. Yield: 100mg (13%;
38~190"€¢, M5 APCl +ve 570 (M+H). 1H NVR 8 (DMSO d6)

(4H, m, 6.38 (2H, s), 4.12 (2H, t), 3.72-

: A, m, 3.59 (3H, s), 3.51-3.45 (8H, m,

2.45-2. 29(2H m, 2.25-2.14 (2H, n), 1.90-1.75 (2H,

& 26 (8H m, 0.90 (3H t). 10 Exanple 2-36

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 de) 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-ylpropyljamino]methyl}phenyl)acetate

NH,
AN
| =0
BuO)\\N N
&
"
N— ™
o)
~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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(3-{[[4-

(6- Am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9-yl)
butyl] (2-

nor phol i n-4-yl et hyl ) am no] net hyl } phenyl ) aceti c acid
NH2 H N N-0O BuO-N N 0 HO jij¢ conpound obtained in
Exanple 2-35 (50 ng) lithi um]hydroxi de 15 (20 ny)
were added to tetrahydrofuran (5 m) and water (1 nl),
and the same manner to Exanple 2-12 was conducted to
gitireed la¢ 80" €lfed 3dupsunThe2reaction anitiite was| dodledyantd:

04 P 6
S IR LR L)
(mpropriate fraptions|yage) concerdratedgindny regpiced presgung to give
Sdoloret/ gdmiry rddiduBl600mg>- TRe 2ésid6le. wal disbokfdlino&cetonitrile
%§§'i711“jm potassitg catbonate (380Hg) and mdthyP (3= 2™ ©
((Bnl{rbbﬁ:e(tﬁivh)ﬁhéh@yl]hdéﬁm)qﬁeﬁnﬁmOﬂgr,e&zdﬁdalyﬂ'fdicﬂiﬂ- MtHe frifture
- r . .
2 SRR opms empsA TR RE LRSS bR FrRGign fpisture was
Npeg-titiondd| bétw@en Byl acdtiate Alndiwatér.- GF u(tlh)‘:r,_ an aqueous layer
%v}_és?’ ﬁQ{ﬁaH&%\%@ﬁ' ééhﬁ}\l Qllz\lﬁt%é’ %ﬁa”&kh&%}{b%dpwghﬁ?é BRI dried

and concentrated under reduced pressure. The resulting gummy residue

was purified by RPHPLC. Appropriate fractions were concentrated under
reduced pressure, and the obtained gummy residue was dissolved in
methanol (Sml) 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).
IH NMR 6 (CDCls) 7.25-7.15 (3H, m), 7.14-7.10 (1H, m), 5.67 (2H, s}, 4.26
(2H, t), 3.83 (2H, t), 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-oxo0-7,8-dihydro-9 H-purin-yl)butyl](3-
morpholin-4-ylpropyljamino]methyljphenyl)acetic acid

| NH,

H
N/ N

uo)\\N| \FO
0
e

HO

The compound obtained in Example 2-29 (200mg) and lithium
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The conpound obtained in Exanple 2-1 step (v) (29),

pot assi um carbonate (3.7g) and 1, 3-di br onopr opane
(2.85nl) were added to dinethylformam de (5nl), and

the sane manner to Exanple 2-13 step (i) was

conducted to give the titled Eﬂﬂpound as a white

solid. Yield: 1.0y 15 (50%. NVR 8 (CDC13) 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,

hyséetidéy 10Phg) Wereadited( ®@HetrahydrofuranViSinyl) and water (Sml)

(a%é%é fi féx%ealq%ﬁ;éiz al %ﬂfﬂ%’ PXS a8 AL RV AfY %ﬂg "thR-tPtled

(@m%lasmw jtlepodigly | )Yéeﬂidnd]&%mmﬁt'}%hé\ﬁ§lf)%{%lé'watfe7 0 (M+H).
]1?15NNM"§ (Eﬂd@la %UQH N N7/15-7Q) sz U3L693 Ned, m), 6.10

(3Fhsh thaBi(aE, 45 ,a- 26 o7 a)men84(z i 53 2241 g, ), 1.76-
Claseqsat %(15@4@33@% hyl2{ 8H, t), 0.94 (3H, t).

( ronoﬂgégy )phenyl]acetate (1 5ng) t he sane manner
-29 5 was conducted to give the titled

byl 8+ (- (6-anhirtoe 2 stk tiosty - Sioabel7 , 85ty d r§-BH-purin -9-yl) burtyl][3-

i Aot gy it @%@%@Wﬁ@@ ik

361(6H m) ﬁH59(3H s), 3.51-3.45 (8H,

2.45-2.29 (2H, H225214 (2H, m, 190175(2H
m, 16814@ 090(3H t). '10 Exanple 2-38
Met hyl '
[3({[4 N)utoxy80xo-78d|hydro 9H puri n-
9- I)buy
Htetrazol - 5y|)et | 1 am no} et hyl ) phenyl ] acetate NH2
N N>=O BuO" N N
\
\>L/N\
N
@)

—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 APCI+ve 570 (M+H).
1H NMR 6 (CDCls) 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-8-0xo-7,8-dihydro-9 H-purin-9-yljbutyl][3-
(dimethylélmino) -2,2-dimethylpropyllamino}methyl)phenyllacetic acid
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15

NN OHN -0 The conmpound obtained in Exanple 2-13
step (i) (500nmg) and 3- 15 am nopropane nitrile
(471nmg) were dissolved in acetonitrile (10m) and
stirred at 80C for 2 hours. The reaction m xture was
cool ed, concentrated under rgghuced pressure and
purified by RPHPLC. 126 Appropriate fractions were
concentrated under reduced pressure to give a white
solid 220nmg. The residue was dissolved in nethano
(3- fornylphqqml) acetate (109ngy) was added thereto
and the mixtufe’was stirred at roomtenperature for 1
hour. Sodi dride (28 ng) was 5 added thereto
and the mi xturd|was=sOirred at roomtenperature for
furtheBuC?/qu ST™Nlo the reaction m xture was added
aceticacid (2 m)\and the mxture was concentrated
under reduced pregsure and purified by RPHPLC.
Appropriate fractions were concentrated under reduced
pressure to give solid 170nmy. The obtained solid
was di ssolved in(tolyeneN8. ), and 10
‘ , ) and di butyl tin oxide (72ng)

eregto, followed by stirring at 110C for
- he reaction m xture was cool ed,
&gﬁ en rated under reduced pressure and purified by

PLC. Appropriate fractions were concentrated under

Cober aBhEIRe dont ot Spiintt TR A RBle B (SDlmg? e lithium
Iysattrox it eofliSc oy, mepbmama:@ﬁm% Basamadiel lez Iu.earsetmducted to
{%Jalf g{\@giﬁlg@/ceoz}x#gﬁh&%.s dh??e“&oh%rpeﬁ@fdj rl‘i) gz ) p 189-

ctron mxX was ~‘concernt l'

r i€ M B rAdSkive 5£5r6erbH) f| ed by RPHPLC. Appropriate
FIEPRIMRBS( D’I@S@) %SPPC?QW QBQ@HUE’H)GFI ﬁ@diuéﬁ%ﬂr &9S 'lild@o (8, s),

gl ve the ound
foﬁé ‘té/a(QWsnhﬁc?l 68H3H. 70, @l\ﬁ&l)( Hy®), W@Hcabl%ﬁ‘* -2.10
7(138{ n)94a. MH, 56)(4H4 m4 1(5041.88 (58, 9&5 6%(3}2&) 0)90 (6H, s).
% feggl , 359(2H s), 3.22 10(2 m,
TP ﬁ 2.77-2.60 (2H, n’),229195(2H
Methyl §8-({466- z(mmo-@)bumzs-bxswMwo-%f@m@rm-ytmutyu [3-
F('é %p@/r?dl%n- 1-yl)propyllamino}methyl)phenyljacetate

NH,
s
N/
PN e
Bu0” "N~ N }
(8 Q
N
o 0
—~0

Using the compound obtained in Example 2-13 step (i) (400mg), 1-
(3-aminopropyl)pyrrolidin-2-on (1 ml), potassium carbonate (175mg) and
methyl [3-(bromomethyl)phenyljacetate (175mg), the same manner to
Example 2-29 was conducted to give the titled compound as a white solid.
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25 Met hyl

(3-{[ 2- (6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-
yl) ethyl] thio}phenyl) acetate NH2 H N N >=0 BuO N
NMOS 0 (i)

9- (2- Bronoet hyl ) - 2- but oxy- 8- ngjfroxy- 9H puri n- 6- am ne
127 Br NN HZN NVN O The conpound obtained in
Exanple 2-1 step (v) (2g), potassium carbonate (3.79)
and 1, 2-di br onoet hane (0.6ml) were added to

diakelt Ii?ﬁl()‘mg m%uaanD]rﬁL)l 16&@dMS] APSCInee 6G8Ar(BI+H)o

FXPARAE 7B £0.46 1 3 VAL ] O M sl G, 7 o8

as a cre of ed soll
(tbBB7 ( ZH [VF3-68 (BHcsB)3. QIJ(BH( 3H, 348, (2H,30, 324 (28,1,

%.18 (QﬁHm)S)z 4 B-632 @h‘%:ﬂ)ga oﬂ-18'2? IJ(?I)YIZer(E)tZIILSQT)l +55 (6H, rn),
132?[é4( d4 Iﬂbggﬁd?’%xﬁ) 8- met hbxy 9H- puri n-9-yl ) et hyl

|R:hirapte 2B4phenyl )acetate -O O N=~ HZN N f_S NN O
[3-({{4-(6-Amino-2-butoxy-8-oxo0-7,8-dihydro-9 H-purin-9-yl)butyl][3-(2-
oxopyrrolidin-1-yl)propyllaminojmethyl)phenyljacetic acid

xt o
‘5

The compound obtained in Example 2-33 (50mg) and lithium

0]

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 APCI+ve 568 (M+H).
IH NMR 6 (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,
mj, 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-yljbutyl](2-
morpholin-4-ylethyl)Jamino]methyl}phenyl)acetate
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15

The conpound obtained in the step (i) (200ng), nethyl
(3- nercaptophenyl)acetate (110ng) and potassi um
carbonate (100ng) were stirred in dinmethylformam de
(2 M) at roomtenperature. After 1 hour, 15 the
reacti on was conpleted and pur2di cati on by RPHPLC was
conducted to give the titled conpound as a col orl ess
solid. Yield: 150ng (58%. 1H NVR 6 (DWMSO d6)
7.28-7.21 (3H, m, 7.11-7.06 (1H, m, 6.74 (2H, s),
4.13 (2H, t), MHQ7-4.00 (2H, m, 4.00 (3H, s), 3.66
(2H, s), 3.61 (3H k), 128 3.38-3.27 (2H, m, 1.64
(2H, quintetN” (2H, sextet), 0.91 (3H, t). (iii)
=0

Met hyl %\n

(3-{[ 2- @™ NQZ- BN oxy- 8- oxo- 7, 8- di hydr 0- 9H puri n-9-y
[)ethyl] - thio}phenyl) acetate NHZ H N N O N N MeO
S O5 The conmpound obtained in the step (ii) (135nD)
and 6N hydrochlorkc acid solution (2nl) in
acetonitrile (10my were stirred under heating for 17

hours. The .reactibn nixtuvﬁ\m@s concentrated to
dr yness, netmanpr? Onﬂ) and 4N hydrochloric
aci dodi oxg g added t 0. The m xture was

reflux for 1 hour and then the sol vent
WaS A 0 Tenpved by distillation under reduced pressure.
Theresi due was partitioned between an aqueous

i @A A A 00 68 SRR L 1 LLLHY) (s00me)

et hyl acet

daﬁaemh@hw-y@mammﬂemlb méemlunanelrtmnate i(206mg) and

%Héﬁg@ [3-Qbﬁéﬁ16n{e|ﬁﬁy1§ﬂiﬁéx%q]ac%%0(ll BBm Cgsﬂ?e galge klg%ﬁﬁer to

np 232-233 +ve )

H(lw)ﬂé %waﬁmnsiuess@e@ giye.thersiides] compoynsi as gywhite solid.

Xidld: 198mg ) 13%);QAp(189- 1@13| °4.M8 AI(’@Hvef_??({ MoB).( 2H,
S

e Aoy Tag e b, B3GR bol oA, 572
BxaintbH, 2a}43.59 (3H, s), 351 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-oxo-7,8-dihydro-9 H-purin-9-yl)butyl}(2-
morpholin-4-ylethyl)jamino]methyl}phenyl)acetic acid

M,
g8
N/
| =0
BuO/L\N N

A~
0 \\/O

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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(3-{[ 2- (6- Am no- 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
yl) ethyl]thio}phenyl) acetic acid 129 NH2 H N N>=0
BUON NS OH O (i) (3-{[2 - (6 -Amino- 2

- but oxy- 8- met hoxy-9H-purin-9 I 1) ethyl]thio}phenyl)
acetic acid 0- N--{ H2N Yi '~-% N~IV'S NNHOO 05
The sane manner to Exanple 2-39 step (ii) using (3-
mer capt ophenyl )acetic acid (100 ng) was conducted to
Glsve witite bolid.edYietdn@Bmpd76%) eM$S APCieve 3864M+H.

LS s gRg St 0.0 MRS 13RIl 4y 5oy, 414 o
4),01662RH, tt),, 3.8398.463BH, 9}, B5552H216), 3#7-33354H), 2.35-
E%al.l(te?_‘j rf.)lz,ifisio-lﬂsgt{hﬁt, eh) 1.444 82U HS R 8191 (3H 2.

(Exqmp e’(%‘-:Wrri no- 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
ﬁmsﬁggxm [[8 TbodBines ol Aty 8-oxel F, 8Nty dio M B pu@in 8- N~

yl)propyl](3-morpholin-4-ylpropyl)amino]methyl}phenyljacetate

NH,
)IH
N /
| =0
uO/k\N N

»
\/\/

(
B
N
o)

-0
(i) 9-(3-bromopropyl)-2-butoxy-8-methoxy-9 H-purine-6-amine

NH,

OMe

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 (Sml), 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%).

IH NMR & (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).

(if) Methyl (3-{[[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9 H-purin-9-
yl)propyl](3-morpholin-4-ylpropyl)amino|methyl}phenyljacetate
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130 The conpound obtained in the step (i) (70ng) was
added to tetrahydrofuran (10nl) and 6N hydrochloric
acid (2m). and the m xture was heated under refl ux
for 3 hours. The solvent was renoved by distillation
under reduced pressure and puj4died by RPHPLC to give
the 5 titled conpound as a soli1d. Yield: 40ng (599% ;
np 205-207C, Ms APCl- ve 416 (MH. 1H NVR 8 (DMSO d6)
12.33 (1H, s), 9.85 (1H, s), 7.31-7.20 (3H, m, 7.08
(1H, d), 6.40 (MM, s), 4.12 (2H, t), 3.89 (2H, t),
3.55 (2H, s), 3 3t H t), 1.64 (2H, quintet), 1.38
(2H, sextet) NT. H t). 10 Exanple 2-41 Met hyl
(3-{[ 2- (6- anmi |no- 2} butBRY- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
yl') ethy gnyl ) acetate NH2Z H N N>= O BuO-N
N NH O (i) Mthyl
I

{3-[(2-bronoet hyl) noj ph@/@ acetate Br~~NH 15 O
O Met hyl (3-am nophenyl) acetate (1 g) and
1, 2-di br onpet hane (56 ni heated at 100C for 5
ool i thé resultant was purified by
aphy (ethyl acetate: isohexane 7:3)
titled conpound as an oil. Yield: 280ny
. 20 1H NWR 8 (CDC13) 7.14 (1H, t), 6.66 (1H, d),
-6.52 (2H, m, 3.69 (3H, s), 3.58-3.53 (6H m.

(i) Mﬁgli/lk the co %ound obtained in the steE LS1I) i(‘;ré %){nggl,l (?-morphoh‘n-

(3-{[2-(6-am no-2-but oxy- 8- net hoxy- 9H-
et [t]iylg\m$ phemi ) Pofagsiye carbonate (1
(bromomethyl)phenyljacetate (125mg), the same manner to Example 2-29

Omg) and methyl [3-

was conducted to give the titled compound as a white solid. Yield: 57mg
(7%); mp 200-201°C, MS APCl+ve 570 (M+H).

IH NMR & (DMSO ds) 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-o0xo-7,8-dihydro-9 H-purin-9-yl)butyl][2-
(1H-tetrazol-5-yl)ethyllamino}methyl)phenyl]jacetate

NH,
gs
N s
| =0
Buo)\\N N

N.
N\/\{/ }/\I
0] N—N
H
0

The compound obtained in Example 2-13 step (i) (500mg) and 3-
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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131 NH2 NN }-W N-NNH OO To a solution of the
conpound obtained in Exanple 2-1 step (v) (0.2g) in

di met hyl f ormam de (2nml) was added pot assi um car bonat e

(236 ng) and then the conpound obtained in the step

(i) (160ng) was further 5 addgg thereto. The m xture

was stirred at roomtenperature overnight. To the
reaction m xture was added water and extracted with

ethyl acetate. The organic |layer was dried,

cAppmipirizt dchativhypwerd catenytratPiiRifddroregiuced grossure to give a

' |.or | I Yi el 0
(bl SofTAAL, DBn EReticoRS ol i Bithat e
Sfot myBthetB)l)aretete (160mtg) was, a7d7de(dzﬂ;cxs)q aﬁd&he(MHtu:b was
st{@eé %El’rgéggnst gﬁ'p_'ét% ngl;é_lgordf h?g 828§)&1%n§90r01(1%i_€15e qgél’mg) was
3a<%c§:_d3t hegetopn rp}'xe muAyre yas %gr@ﬁ at yoom mgezﬂture for further
SPXoeks. Do e (r8hbtidn mixturel wadBHA¥H acetic acid (2 ml) and the

Uit s ot il RX0 L Sl b i fnd G uRiiel by RPHPLC.

\Afproprikde tffm:tmﬂwtremomicethmted Immmdredhltcad edssuret thbeglvc a

SR, 10 SR B, (45000 S T )
@nﬁ'eflaﬂxlaéldfedﬂ @Glmﬁmct dlbuml:Ent oxitle {7 2mgpwereddded thereto,

fi to
gﬂgﬁ%@g% Q)yaél‘fjrnﬂg% 'é'(t) r1 lgg% }?tgro?? gJPol'uq‘s g‘gl'e\fgséﬁgn bbb @ 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 APCI+ve 553
(M+H).

'H NMR 6 (CDCl;) 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)
Exampile 2-39

Methyl (3-{|2-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yljethyljthio}phenyl)acetate

NH,
H ,
N/
X =0
uo NHN
MeO._ S
Ty

(i) 9-(2-Bromoethyl)-2-butoxy-8-methoxy-9 H-purin-6-amine
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13mg (6.7%; np 222-223C, M5 APCl +ve 415 (M+H). 1H NWR
6 (DVSO d6+ CD3OD) 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, 1.70 (2H, quintet), 1.45
(2H, sextet), 0.96 (3H, t). igf%anple 2-42 Met hyl
(3-{[ 3-(6-am no- 2- but oxy- 8- di hydr o- 9H puri n- 9-
yl) pro pyl] amin o}p he nyl)ace tate NHZ H N N

BUON NHN O O (i) Methyl

{3-[(3- broanpropyl)an1no]phenyl}acetate Br i0O O HN
10 Using ¥, 3-di brgpopropane (1.7ml) and nethyl (3-
am nophe &lacetéte (280nmg), the same manner to
ExaaneN -4 step (i) was conducted to give the

t HiNed ound as a solid. Yield: 200ng (70%. 1H
NMR 67(( 13) 7.15-7.11 (1H, m, 6.62 (1H, d),

6.56-). 5. N2H m, 3.69 15 (3H, s), 3.56-3.48 (4H m,
3.33 (Z2H, t), 2.15 (2H, quintet). (ii) Methyl
(3-{[ 3-©6- am no- 2- but oxy- 8- net hox- 9H puri n- 9-

ylf/rww]am' no}phenyl ) acetate 133 ‘NHZ NN N----Owe
N HN :

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%).

IH NMR 6 (CDCl3) 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-yl)ethyl|thio}-
phenyl)acetate

Y
)

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%).

IH NMR 6 (DMSO d¢) 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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O O Using the conpound obtained in the step (i)
(170ny), the sane nmanner to Exanple 2-41 step (ii)
was conducted to give the titled conmpound as a solid.
Yield: 220nmg (87%; np 129-130C, Ms APCl +ve 5 443
(MtH). 1H NVR 6 (DMSO d6) 6.9]%8(1H, t), 6.44-6.38 (3H,
m, 4.15 (2H, t), 4.02 (3H, , 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
(3B88-3.27 (GH,imh), Me6BYRH, quintet), 1.39 (2H, sextet), 0.91 (3H, t).

(343~ (6-amng- 2- hut - 8- 0%x0- 7, & di hydr,o- urin-9-
ST SR AESBRa b Eap it d R SR R ethyl-
HNig}phenyBadetatdhe conpound obtained in the step (ii),
the sane manner to 134 Exanple 2-41 step (iii) was
conducted to gNtg the titled conpound as a solid.
Yield: 63ng (31%; Hp 208-209C, MS APCl +ve 429 (M+H).
1H NVMR 5 ( .86 (1H, s), 6.98 (1H, t),

6. 6. 35 (g@\ , 5 (1H, t), 4.13 (2H, t), 3.76
(2M 8S(3HNS), 3.47 (2H, s), 3.00 (2H,
q),"'1.90 (2H, 5 quintet), 1.63 (2H, quintet), 1.38
(2H, sextet), O. (3H, t). Exanple 2-43

(3-H 3- (6- Am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-
y é[ enyl )acetic acid N2 H N N BuO N N

o)

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
APClI+ve 432 (M+H).
1H NMR § (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 (3H, 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-ox0-7,8-dihydro-9 H-purin-9-
yl)ethyl]thiojphenyl)acetic acid



HN OH O 10 The conpound obtai ned in Exanple 2-42
(70my) was dissolved in nethanol (5m) and a |ithium
hydr oxi de solution (45ng) in water (5ml) was added
thereto. The sane manner to Exanple 2-12 was conduct ed
to give the titled conpound gsga colorless solid.
Yield: 14mg (21%; np 247C, M5 APCl-ve 413 (MH. 15
1H NVMR 6 (DMSO d6) 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. 7N|—{22H t), 3.08 (2H, s), 2.99-2.88 (2H, ),
1.92-1. m, 1.63 (2H, quintet), 1.39 (2H,
sext eNZ N (3H t). Exanple 2-44 Methyl

[ 3- ({[13 (6l anj=02- but oxy- 8- oxo- 7, 8- di hydr o- 9H- puri n-9
- ﬁ@ opp!l ] am no} net hyl ) phenyl ] acetate 135 NH2 H
I\P =0 UONW O 0O N Using the conpound obtained in

Exanple 2-7 step (i) (180mg), the sane manner to
Exanpl e 2-41 ste®-L(ii ucted to give the
titled conmpound as pl i d)l Yield: 55mg (32%; MBS
APCl +ve 443 (MrH). f NVRO6 (DMBO d6) 7.29 (4H, m),
7.19 (1H, d), 6.58 (2H s), 6.53 (3H, s), 4.13 (2H,
;a) ﬁs%{ﬁ%(@ﬁm&? - bi3tokd-§ 2btHoky-GFBAIkRIY. S), 3. 60

el

t 90 (2H, quintet), 1.63 (2H,
éthy Shlg}i’?‘gég’ﬁ%‘r‘?ﬁ%@%det 0.91 (3H, t). Exanple
2-45 ([3-({[3-(6-Ani no- 2- butoxy-8-rrethoxy-9|—|—purin-9-
10 yl) propyjqam no} net hyl ) phenyl Jacetic acid NH2 N
N>=0 N=
| :
N._ 2N S
N oo

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 APCl+ve 432 (M+H).

IH NMR & (DMSO ds) 7.28-7.22 (3H, m), 7.11-7.07 (1H, m), 6.77 (2H, s),
4.14 (2H, t), 4.04 (2H, 1), 3.99 (3H, s), 3.55 (2H, s), 3.35 (2H, t), 1.64 (2H
quintet), 1.4 (2H, sextet), 0.92 (3H, t).

(ii) (3-{[2-(6-Amino-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-
yl)ethyl]thio}phenyl)acetic acid

NH,

kAoj‘\:rxl |

H

N>:O
~y on
T
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BUONNOH O H Using the conpound obtained in

Exanpl e 2-44 (30ng), the sane nmanner as Exanple 2-12
was conducted to give the titled conpound. Yield:
26ng (89%; MS APCl +ve 429(MtH). 15 1H NVMR 6 (DMSO d6)
7.45 (1H, d), 7.40 (1H s), 7sp (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). Exanple
2-46 ompound obtained in the step (i) (70mg) was added to

&%uﬁh@&réiﬁr?ﬁ‘ g(@)nﬁ gﬁaw 2d%@r18n§a@i&1@hﬂ %h'dﬁ%’é'rﬁu?cure
a%%q QF%%E? % o1 be uB%rO M{E S @?rrf ‘r%d
l(\dgkﬁuétéon utnr:ier re<tilr.]10ed pressure and ur1ﬁed by RPHPLC to give the

= ne e
a0 BN BT A AR 1 8, s arcr
(vz»m (Mt hyl)am ne (2.5nl) was added 5 nethyl

t

W BADHSB AR oA (PEENF FaS R0 78 12008 HhE 7.08
HyHe &) L@rﬁodﬂibrﬁébtﬂ)dri)a@iif t) ( 3i8OnR&H, dhved- ﬁér(@H s), 3 30 (2H, t),
"NeamupnRRhansk (ff; Wxtednd.dd\gpay ¢ acid in

et hano| 'was added theréto to give the titled conpound
FXARENSEal ate.  Yield: 630my (93%. 10 1H NMR 6

(NDBEL1 @){[27 642 mind-2 -biitoxyI8-oXo-¥18 izl d%-0 FBplbint 8H,
S})l) thyl?amSno}phenyl)acetate
NH,

g /EO

(i) Methyl {3-[(2-bromoethyl)amino|phenyllacetate

Br\/\N

~o0" 0o

Methyl (3-aminophenyljacetate (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%).

IH NMR 6 (CDCls) 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-
ylethyllJamino}phenyljacetate
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s), 3.58 (2H, t), 3.28 (3H, s), 3.05 (2H, t). (ii)

Met hyl

(3-{[[ 2-(6-am no- 2- but oxy- 8- met hoxy- 9H puri n-9-yl ) et hy
'1(2- methoxyet hyl)am no] net hyl } phenyl) acetate NH2 N
I "mo NNN-/ 0-_0 15 A sygppension of the
conpound obtained in the step % (571 ng), the 137
conmpound obtai ned in Exanple 2-39 step (i) (300ngy) and
pot assi um carbonate (730ng) in dinethyl formam de
(4nml) was stirr, at 55C for 4 days. The resultant
was cooled and't'idtrated, and the filtrate was

purified by RPHPLG\to give the titled conpound as a
col orl ess sofN7d. IGEF_Céﬁgng 5 (329 ; MS APCl +ve 501
( M NVR:S 7-7.06 (2H, m, 6.98 (2H,

d)7 694 (@A, & 5.13 (2H, s), 4.19 (2H t),
4.01-3.96 (5H, m), 3.68 (3H, s), 3.63 (2H, s), 3.55
(2H, s), 3.38 (2f t), 3.26 (3H s), 2.86 (2H t),

2.73 (2H, t), 1.78H(2H, quintet), 1.48 (2H, sextet),
0.95 (3H, ¥ (iii) Methy

3-{[ pR-(6B- an - but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
yl Y et hyl ] ( t hoxyet hyl ) anino] nethyl }phenyl )
acetateQNH2 H N>= io NNHN !0/ 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 APCl+ve 429 (M+H).

IH NMR & (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}phenyljacetate
NH,

: 0
/\/\O)\\N HN

: NH

0

To the solution of the compound obtained in the step (ii) (200mg) in
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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Usi ng the conpound obtained in the step (ii) (130nmg),
the sane manner to Exanple 2-41 step (iii) was
conducted to give the titled 15 conpound as a solid.
Yield: 120ng (95%; MS APCl +ve 487 (M+H). 1H NWMR 6
(DVBO d6) 9.80 (1H, s), 7.15-4240 (2H, nm, 7.07-7.00
(2H, m, 6.36 (2H, s), 4.05 , 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
(P3ngd6ittopmp 222-- 293((2J—M&A?Cét\)e 4058d+3H, t). 20

E%F‘ﬁ@n}l rifsoiad L Bbiop) 7.01 (1H, 1. 6.5 6,43,(3H, m), 4,20 (2H, 1,
O ok G o Bt oG ars sho%ﬁﬁc;}é’x,& @’HT f S i,
que 9455(2@1 Neyté\'& @QHQSHU%& ng the conpound

tal ned |n Exanpl e 46 (40 the sane manner to
3-4% was conducted to give the titled

Iﬁ-&hﬁno%tbﬁ@% ox0[F SRGhyd -9 FBp(MHH. 5

(13-
d
GYHb‘§°8Y§T%“(‘DN‘5PhﬁP3’”% ‘%&t o )s) 74.050((1I24H,t2), 3.72

(2H, t) nB-50 (2H, s), 3. 31 (2H, t), 3.23 (2H, s),
3.15 (3H, Zsp 2.74 (2H, t)., 2.61 (2H, t), 1.62 (2H
quintg} R8 (2H, sextet), 0.91 (3H, t). Exanple

0- 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
yPY ] sul\fonyl}phenyl) acetate NH2 0 H NN 00
BuON N O, S

HN

0

(i) Methyl {3-[(3-bromopropyljamino]phenyllacetate

Br
\\\\\\ 0.0

HN

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%).
'H NMR 6 (CDCl3) 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, quihtet).

(ii) Methyl (3-{[3-(6-amino-2-butoxy-8-methox-9H-purin-9-
yl)propyllamino}phenyl)acetate



0 (i) Methyl

(3-{[ 2- (6-am no- 2- but oxy- 8- net hoxy- 9H purin-9- yl)

et hyl] sul fonyl } phenyl) acetate NH2 0 N N ON N O S\
15 0 139 The conpound obtained in Exanple 2-39 step
(ii) (200mg) was dissolved inyater (15 nl) and
acetone (20 m), and Oxone(r) 10 ng) was added
together with sufficient sodi umcarbonate to nmaintain
basic condition and stirred at roomtenperature for
0.5 hour. To t reaction 5 solution was added water

and the m xtur s extracted with ethyl acetate. The
organic | ayek Qncentrated and the residue was
purified by

RPH LC\}}& M?e the titled conpound as a
CW ng (42%; M5 APCl +ve 478
1HQI\/R—(N( OD) 7.64-7.61 (1H n), 7.60-7.58
(1H , 7.50-7.47 (AH, nm), 10 7.40 (1H, t), 4.32
(2H, t) 4.26 (2H, , 4.09 (3H, s), 3.91 (2H, t),
3.69 (3H, s), 3.67 §2H, s), 1.76 (2H, quintet), 1.51
(2H, sextet), 10q_"(|3H t). (ii) -Methyl
(3-{[2-(6-am no- 2- oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9-
\Wyl) acetate NH2Z H\O N N OO
he conpound obtained in the
e manner to Exanple 2-41 step
(ii1) was conducted{to give the titled conpound as a
id. Ong (38%; np 246-247C, M5
APCl +ve 464 (MrH). 24 MR 8 (DMSO d6) 9.78 (1H, s),
7.77-7.73 (2H, m), 7760-7.58 (1H, nm),

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). '

1H NMR 8 (DMSO d¢) 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-8-0x0-7,8-dihydro-9 H-purin-9-
yl)propyljamino}phenyl)acetate

N

'

N | /\'_——O
N

0

Using the compound obtained in the step (ii), the same manner to
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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).

Exanpl e 2-49 Met hyl

(3-{[[2-(6-am no- 2- but oxy- 8- i 7, 8-di hydro-9H purin-9

- 25 yl) ethyl] (nmethyl)am no t hyl } phenyl ) acet at e

140 NH2 H NN NN BuON -00 (i) Mthyl

{3-[ (et hyl am no) net hyl ] phenyl }acetate oxalate 0 I
Ekdnplel@-41 $62% (@if)ueasisonetibyddats giee skt titiedrcdmpPourrhd as a

(30 Vi aBal el b AREROP e ARG e 2 0
qu NMR 6y(DMS6 dv) &, 8a1HH: shdeABr(ate d), 6néei6.88d5dem), 5.61 (1H,
eﬁ's‘,r(?ﬂ U;ee. ?85(%% ?\ﬁagﬁgsﬁsgww Q}letsr@ﬁb (éi-lOQﬁ‘ 1.90 (2H,

ace
sqmnt@h bb3r 8&%%&1@% dt§8d2¥~brsethﬁb@r91|631ﬂh9
FE;@aﬁﬁ eo0f3 a 10% pal | ad| um car bon cat al yst under

do n at nosphere, n th at al ygt was
én@/g@ It B RoRyB-oFRY Bt @mg Quﬂ%ﬁaem rat ed

}iﬁbpjrl@ﬂ@@x@@}pﬁéﬁﬁﬁmamaﬂ@idt he residue was partitioned
between 2N hydrochloric acid and ethyl acetate. After

col | ectiNtd, the aqueous layer, it was nade al kal i ne by
pot assi Uum ca&bonate and extracted with ethyl acetate.

s dried and concentrated to give an and
®@he obtained oil in ethanol (5nml) was
agde I CNacid (467ng) to give the titled conpound

as a colorlesy solid. Yield: 1.3 (37%. iH NV 8
(DMSO d6) 7.41-7.28 (4H, m, 4.09 (2H, s), 3.71 (2H,
s), 3.62 (3H\ s), 2.54 (3H, s).

HN

OH
O

The compound obtained in Example 2-42 (70mg) was dissolved in
methanol (5ml) and a lithium hydroxide solution (45mg) in water (Sml) 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).
1H NMR & (DMSO ds) 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, mj), 1.63 (2H, quintet), 1.39 (2H, sextet), 0.92 (3H, t).
Example 2-44
Methyl [3-({[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yl)propyllaminojmethyl)phenyllacetate
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ii) Methyl

3-{[[ 2- (6-am no- 2- but oxy- 8- nmet hoxy- 9H purin-9- 20
yl)ethyl] (nmethyl)am no] nethyl}phenyl) acetate 141
NH2 NN~ ONN N -0 0 Using the conmpound obtai ned
in the step (i) (500ng) and tiwg conmpound obtai ned in
Exanple 2-39 step (i) (300mg),; ?he sane nmanner as
Exanpl e 2-46 step (ii) was conducted to give the
titled conmpound as a 5 colorless solid. Yield: 130ng

(33%; MBAPCI +ve 457 (M#H). 1H NMR S ( CD30D)

7.11-7.01 (2@, n, 6.89-6.84 (2H, n), 4.16 (2H, t),
4.06- N9 , nm), 3.64 (3H s), 3.51 (2H s), 3.46
(2H, 9), 68%9, t), 2.33 (3H s), 1.68 (2H,

N

1°M4 (2H, sextet), .95 (3H t). (iii)
X0-7, 8- di hydro-9H purin-9

qBLOtet

Met hyl 0]

(3-{[[2-(6-am nox 2-hut oxy- 8-

- 10 yl)ethyl] (e [ )am no t hyl } phenyl ) acetate NH2

H N N>=0 0O NNN Usi ng t he conpound obt ai ned
inthe step (ii) (125 he sane nmanner to Exanpl e
2-41 step (iii) was con ed to give the titled

oMoty AR SR b 5 e, e
syamg manygHo Example@-41igteplfiji) WasTopde@t¢R kp givkothe titled
E%ol_r'nﬁgi’ﬁdga.%s'% s(aiziﬁ 4*g§@d:é g%%lgt 3298 Bfs APB1+¥e 443 RRH).

1H NMR'8 (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 (3H, s), 2.69 (2H, t),
1.90 (2H, quintet), 1.63 (2H, quintet), 1.38 (2H, sextet), 0.91 (3H, t).
Example 2-45

(I3-({[3-(6-Amino-2-butoxy-8-methoxy-9 H-purin-9-
yl)propyllamino}methyl)phenyljacetic acid

=0
OH
8 »
H
N

Using the compound obtained in Example 2-44 (30mg), the same

( t
( -
|

BuO N

manner as Example 2-12 was conducted to give the titled compound.
Yield: 26mg (89%); MS APCI+ve 429(M+H).

1H NMR 6 (DMSO d¢) 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-8-0x0-7,8-dihydro-9 H-purin-9-yljethyl|(2-
methoxyethyljaminojmethyliphenyl)acetate
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(2H, s), 2.63 (2H, t), 2.18 (3H, s), 1.59 (2H,
quintet), 1.34 (2H, sextet), 0.89 (3H t). Exanple
2-50 5

(3-{[[2-(6- Am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9
- yl)ethyl] (methyl)am no] net %‘,;phenyl )acetic acid
NH2Z H N N>=p OH BuONNO i ng the conpound
obtained in Exanple 2-49 (60ng), the same nmanner to
Exanpl e 2-12 was conducted to give the titled conpound
as a 10Kl d Y| el d: 35ng (60%; np 164-166C, M
APCI -ve 1427 1H NMR 8 (DVMBO d6) 9.90 (1H, s),

7 06 (1H d), 7.01-6.95 (2H m, 6.39
1.06/\1?2@| 3.80 (2H, t), 3.45 (4H, d).
B60( t 2.17 (3H s), 1.59 (2H, quintet), 1.34
(2H, sext et) .89 (3H, t). Exanple 2-51 15 Met hyl
4-[ 3- (6-am no- 2\but oxy- 8- oxo- 7, 8- di hydro- 9H puri n-9-yl
)-2- hydroxypro benzoate NH2 H N N>=O BuON N OH

0001 (i {- Byl
4-[3-(6-a n02bu/ox8 met hoxy- 9H purin-9-yl) - 2-
hydroxypropoxﬂ ben oat 143 NH2 N N\>--QO

—0
(i) Methyl! (3-{[(2-methoxyethyljamino]methyl}phenyljacetate oxalate

e
W 0

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%;).

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), 3.05 (2H, t).
(ii) Methyl (3-{[[2-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-yl)ethyl](2-
methoxyethyl)amino]methyliphenyl)acetate

—0

A suspension of the compound obtained in the step (i) (571 mg), the
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ONN OHO O A suspension of the conmpound obtai ned
in Exanple 2-1 step (v) (330ng), tent-butyl

4- (oxi |l an-2-yl met hoxy) benzoat e (256ng) and pot assi um
carbonate (365ngy) in 2-nethyl propane-2-ol (2.5m) was
heated at 50C for 5 24 hours.ij3phe nixture was cool ed
and partitioned between water and ethyl acetate. The
organi c layer was dried, concentrated under reduced

pressure and purified by flash col um chromat ography
(oemgduml: ebtaiped msE;vrmnalw& 39 step (ijo3g0mg)tangl potasstum

Sarpos ab@’%to’i?%@ Ay flbtmallige ?m%@&@ Ife%i;/st 251G for 4
473- (Ehsrﬁeﬁsltznb Wasgraled rodrligrateay and th %@ﬁt%“@ﬁ)purlﬁed

Dy RPHIPOXY RS gﬁ@ﬂi}, thez svn® ol &b aMolbridds@dlid) @ifkt: 140mg

F%%@oiawéﬁﬁ erAL B Evampl o 241 chep (i11) vat

oBNNMR 6d(QIDCY) Vel 7-HeD6 (2B prh), 60 (RHA]), £594 (2| 51.5.13 (2H, s),

| e4d: LY 2 (odkH
HiRGHnTs. al3bs, Of, 7388 7 64 aRTsDMS5S 2m, o), 3.38
@2HOt), 36 3L, sp. 2386 (2H, t}d)2.73 (2K, 4), 2172 (24, gintet), 1.48 (2H,
3.82 (1H, 3.81 (3H, 5 .1.57
%e*&‘tﬁ (I?%t <(=_(té’ m34 (2H (sext Z%) 0. 89( 3H, }{S)
MM)? y$ 35 N@t‘ﬁﬂﬂmo -2-butoxy-8-0x0-7,8- d1hydro 9 purin-9-

(Beliyif2(SeatidnetHyl nietB¥pRefylfideyalieo- 9H purin-9
-yale) eitE ﬁyl ] ?2 }%?dr%%ml ) a?r#n %ofﬁynz% hyl } phenyl )
acetate NH,

N/
PPNy >=°

-0

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 APCI+ve 487 (M+H).

IH NMR 6 (DMSO de) 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)amino]methyl}phenyl)acetic acid
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NH2 H N BUONNN OHO-, 0 10 (i)

2-{[ 2- (6- Ami no- 2- but oxy- 8- net hoxy- 9H puri n-yl ) et hyl ] am
inojethanol NH2 NN ~-0 NNNH OH To the conmpound
obt ai ned by Exanple 2-39 step (i) (300nmg) in
acetonitrile (5ml) was added l?gg’\rri noet hanol (265nM)
and heated at 70C for 24 hours. The reaction m xture
was purified by colum 15 chronat ography (et hyl
acetate: 7N ammoni a- net hanol 95: 5) to give the
titled ound. Yield: 295ng (100% . 1H NMR 8 (CDC13)
5.20 (2 S)H 4.27 (2H, t), 4.11 (3H s), 4.05 (2H,
t), 3N t), 3.03 (2H, t), 2.82 (2H t),
1.81-1.69j( 2 ' 1.49 (2H, sextet), 0.96 145 (3H,

t8u0(i PN WETNy|
(3-{[[2-(6-am.no- 2- but oxy- 8- net hoxy-9H puri n-9-yl ) et hy
[T (2- hydroxyethhyl)am no ] nethyl}phenyl) acetate NH2

N ONNN OH 0 5 A suspension of the conmpound
obt ai ned\iB t step (i) (270nm),

0

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 & (DMSO de) 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-
yl)ethyl]sulfonyl}phenyljacetate
NH, N

(i) Methyl (3-{[2-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-
yl)ethyl]sulfonyl}phenyl)acetate

NH, N
~Z N / 0
)N\ | Y00

O;S

W\

0
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25

met hyl [ 3-(brononet hyl ) phenyl ]acetate (245ng) and

pot assi um carbonate (140ng) in acetonitrile (3nml) was
stirred at roomtenperature for 24 hours. To the

resul tant was added water and the m xture was

extracted with ethyl acetateyzghe organic |ayer was
dried and concentrated under reduced 10 pressure and
purified by colum chromatography (dichloronethane: 7N
ammoni a- nret hanol, 95:5) to give the titled conpound as
a col ofheseompbiind obtaiied: in Egampla 2989 skep AD(200me) was

@%%(M’i@% }n %twgsgrrﬁ%@ce?oﬂ%(ﬂ) Hﬂ)z{(agﬂ Om)ne@’ (610 mg) was

ag;}dedsgogegtlggwggwufﬁyleng sgdlqrgwargynag: @231311]5 i 214510
r@o.ncﬁuéﬁ a(rﬁi‘lsurrka &)rooth Ebl'nfjaﬂ'étuﬁé ;for30 S3heur’ folthe Mdaction

_ (s2H4t1 %)W%st %dded gg)at%g ﬁhd %1 r(lpftlu)r %Jlﬁzlrgéted W1t1]i ei.%yl acetate.

(The pfgan(i6 layirneas ctmtentyatddoarod The remli}ad rweeDppified rby®

- | 1. .

(PADER Soytivs ho sited compaynd ae s splorless splidy il 30ppe
N42@%)-MDARCIHwe 478 (M+I'UIS| ng the conpound obtained in
1&1?NM§% (d(lbg)m%))l"r’%lﬁ)i 61 t‘l@ﬂ 15841E7 G0Ra Y Ht}@ Eqaﬁgbw 47 (1H, m),

c%ﬂﬁd&ﬁh t)aﬁ g2d8Hort); é‘sgﬁs(%ﬁp &, AP |aH flsc?nal (8Hy ), .3-R8 (3H, s},
APEYH2M( F), VF 765(2@M*d19m NI\BleHDM@chdﬁh 80 §3H( l)H S)

7&%@@“ -3 %zﬁﬁ‘m?‘) 38%& PR 19’X°G§§ %%gr?éﬁ% pé'Ym

JethyPshlfon)ylipheswl)adeétate s), 3.39(2H, q), 2.73, (2H,
t), 2.54 (2H, t), 1.58 (2H, qui ntet), 1.35 (2H,
sextet), 0.89 (3H, t). 10 Exanple 2-53 Met hyl
(3-{[[4-(6-am 22|_t|)utoxy‘810xo78d|hydro 9H purin-9

-yl ) butyl] (2-

)\ | /\:0 0
\\\
OﬁS

\
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
APCI+ve 464 (M+H).
1H NMR 6 (DMSO ds) 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-8-0xo-7,8-dihydro-9 H-purin-9-
ylethyl](methyljamino]methyljphenyljacetate
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hydr oxyet hyl ) am no] net hyl } phenyl)acetate NH2 H N 1|

BUONN O- O N=~OH (i) Methyl

(3-{[(2- hydroxyet hyl ) am no] net hyl } phenyl ) acetate

oxal ate 147 1-100 fN HO Using 2-am noet hanol

(2.5m ), the same manner to Bygple 2-46 step (i) was

conducted to give the titled conpound as a col orl ess

solid. Yield: 250ng (39%. 5 1H NVR 8 (DMSO d6)

7.43-7.27 (4H, m), 4.13 (2H, s), 3.70 (2H, s), 3.65

(2H, tNH.3.62 (3H, s), 2.94 (2H, t). (ii) Methyl

(3-{[[4 - &M no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H purin-9
- hydr oxyet hyl ) am no] net hyl } phenyl)

acetafe

A sus#%lq '

NH2 N 11-11~~ 0O NN 00 ~~OH N 10
35%9 (i) (200mg), the conpound obtained in the step

of the conpound obtained in Exanple 2-13

[tant was added water. The m xture was
extracted wiith ethyl acetate and the organic |ayer was
concentrated under reduced pressure. The
re_s'bdue c ssol ved in

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 (S5ml) was added oxalic acid (467mg)
to give the titled compound as a colorless solid. Yield: 1.3g (37%).

1H NMR 6 (DMSO d¢) 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-9H—purin—9-
yl)ethyl](methyl)amino]methyl}phenyljacetate



10

15

met hanol (10m ) and 4N hydrochl ori c aci d-di oxane (5n1l)
was added thereto and the m xture was stirred at room
tenperature for 20 hours and concentrated under
reduced pressure and purified by RPHPLC. Then the
resul tant was made into fumar "by using i N fumaric
acid in ethanol to 20 give the titled conpound. Yield:
19ny (6% ; MsS APCl + 50l ve (MtH). 1H NVR 8 (DMSO d6)
9.86 (1H, s), 7.25-7.09 (4H, nm, 6.61 (2H, s), 6.39
(2H, s), 4. 1&".(2H t), 3.65-3.61 (4H, nm), 3.59 (3H,
s), 3.56 (2H, s) 3.44 (2H, t), 148 2.49-2.45 (2H,
m, 1.63 (4N Net),/1.45-1. 32 (4H, m, 0.90 (3H,
t). Exanp nt‘ﬁres@s of 2-but oxy- 8-0x0-9-[2-(2-

thoxy ar \NS Koxy) ethyl] adenine NH2 HN N |

O

he titled conpound was obtai ned by
t esarre rranner to anple 1. 1 H NWR (DVMSO d6) 5
9.91 (1H, brs), 7.55

(1H, dt, J = 1.

(1H, dd, J = 1.7, 7.6 Hz), 7.48
M Fz), 7.17 (1H d, J = 8.2 Hz),

7.00 (1H t, |6 Hz), 10 6.41 (2H, brs), 4.35
(2H, t, J = 4.09 (2H, t, J = 6.6 Hz), 4.05
(2H, t, J = 3.61 (3H, s), 1.64-1.58 (2H, m,
1.42-1. 37 0/89 (3H, t, J = 7.4 Hz). Exanple.

4 Synthe3|so 2- but oxy-8-0x0-9-[2-(2 15
rret hoxycar Bonyl met hyl phenoxy) et hyl ] adenine NH2 H >: =0

Sarre mg{ql}rlaé gg%d : rgned m\l\%e schlt) ?1|) ?&%r?%) angl 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 asa -- -
colorless solid. Yield: 130mg (33%); MS APCI+ve 457 (M+H).

IHNMR 6 (CD3OD) 7.11-7.01 (2H, m), 6.89-6.84 (2H, m), 4.16 (2H, t), 4.06-
3.99 (5H, 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).

(iii) Methyl (3-{[[2-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9 H-purin-9-
yl)ethyl](methyl)amino]methyl}phenyl)acetate

NH,
N
/el
QE =0
o N7 N

—O0
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 APCIl+ve 443
(M+H).

IH NMR 6 (DMSO de) 9.84 (1H, s), 7.14 (1H, t), 7.06 (1H, d), 7.03-6.96 (2H,
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1 HNVR (DMBO-d6) 5 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),

.98 (1H, d, J = 7.6 Hz), 6.86 (1H, t, J = 7.6 Hz),

.41 (2H, brs), 4.23 (2H, t, J = 5.7 Hz), 4.12 (2H t,

= 6.6 Hz), 4.03 (2H t, 31425 7 Hz), 3.47 (2H, s),

46 (3H, s), 1.65-1.61 (2H, N~ 1.41-1.36 (2H, n,

.90 (3H, t, J =7.4 Hz). Exanple 5 25 Synthesis of

2- but oxy- 8- 0x0- 9-[ 2- (4- net hoxycar bonyl phenoxy) et hyl]
afg16.3¢ (249 s), MHE6HRN, i, 3(BO RHpt)0 3039 (IHes), idLbe@H, s), 3.47

RS % 8 Al 1 LR S g, 0.0

:¢3H9)Hz) 697(2H d, 5J =28.9 Hz), 6.43 (2H,

J§ O(2H t, J =5.0 H), 4.08-4.02 (4H, m,
1.63-1.58 (2H, m,. 1.35-1.30 (2H, m,
63852( H\mcmo?- butoxy-Bygxo- B&#&s@re Himasi% of
R AN R h9HRmInblgndthyliphenyl)acetic acid

%d) 03% bg}r}]y rret}ﬁ?/l pKenoxy c)at hyl] adenine NHZ H N

':::O O 10 O The titled conpound was obt ai ned

by thﬁ Net hod as Exanple 1.

)\\ | /EO OH

0

CwwooIll

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 APCl-ve 427 (M-H).
1H NMR 8 (DMSO de¢) 9.90 (1H, s), 7.12 (1H, t), 7.06 (1H, d), 7.01-6.95 (2H,
m), 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 0xo0-7,8-dihydro-9 H-purin-9-yl})-2-
hydroxypropoxy|benzoate

NH,
N
N e
[ =0
uo)\\N N

OH

O—

(i) tert-Butyl 4-[3-(6-amino-2-butoxy-8-methoxy-9 H-purin-9-yl)-2-
hydroxypropoxy]benzoate
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1 HNW (DVMSO-d6) 8 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), 15
4.03 (2H, t, J 5.8 Hz), 3.58 (3H, s), 3.57 (2H, s),
1.65-1.61 (2H m, 1.39- 1.344¢H m, 0.90 (3H t, J
= 7.4 Hz). Exanple 7 Synthesi's of

2- but oxy- 8- 0x0-9-{2-[4-(2- nethoxycarbonyl et hyl)
phenoxy] ethyl}adenine 150 NH2 H/" /~ N~O O N O
O-- To NH

2- but oxy- 8- br offp#9- { 2- [ 4- ( 2- cyanoet hyl ) phenoxy] et hyl } a
deni ne (948ng< | ) obtained in Reference Exanpl e
16 were adde vvarer N ) and 5N pot assi um hydr oxi de
(2 Pure’ was stirred at 5 95C for 6
hMres@ltat was adjusted. to pH5 wth
concentrated hydrockl o®Hc acid, and then the
precipitated solid s collected by filtration.

Met hanol (25ml) and{sul furic acid (400pl) were added
thereto, followed by Qstirring at 90C for 4 hours. The
reaction sol ution g neutralized with saturated

sodi um hydr ogencs ate, and the precipitated solid
was 10 col |l ected Iltration to give 750ng (1.7
mmol ) of the 4itled conpound as a white solid. Yield:
85% 1 H NWR 50-d6) 6 9.90 (1H, brs), 7.08 (2H, d,
J = 8.6 Hz), 6.80 , d, J = 8.6 Hz), 6.41 (2H,
brs), 4.24 (2H, t, 5.8 Hz), 4.11 (2H, t, J = 6.6
Hz), 4.01 (2H, t, 5.8 Hz), 3.67 (3H, s), 2.76
(2H, t,,J =7.6 Hz).,.2.55 (2H ., t. J 15 = 7.6

| %6a. 1 AsBufodnsipn o g eampgiing bprgined jngliqmple 2-1 step (v

133044g) . terERafyll € (&iBymPhdeieshoky)benzoate (256mg) and potassium
i ] -9 [ 4- o .
SR TSR e e sRane A () aadiied 1430 C o

4\hgurs. The mixture was cooled and partitioned between water and

Nz

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-8-0x0-7,8-dihydro-9 H-purin-yl)-2-
hydroxypropoxy]benzoate

NH,
H
/\/\0)\\N N

OH

o)

O0—

Using the compound obtained in the step (i) (260mg), the same
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NNO HNE OO- 20 To 2-butoxy- 8- met hoxy-9-[ 4-( 3-

met hoxycar bonyl benzenesul f onam de) but yl ] adeni ne (64ny,
0.13mmol ) obtained in Reference Exanple 22 were added
met hanol (10m ) and 151 sulfuric acid (300}1), and
the mxture was stirred at 854 or 3 hours. The

m xture was neutralized with saturated sodi um

hydr ogencarbonate, diluted with water and the
precipitated solid was collected by filtration to
ghaenéd g EgantdenPoit) stép t(ilﬁaawaismoeditw:r@ag giveatheatitlpdlt e

%

1&1&;%%%& ‘%1{' s% fid”" Y?el& ?5%@%@ @1%@[6%38‘%2( %hH)
INBIR B ( M309dd-)1?)88 81618)( 788 a4, d), &96 @H d)76.40 (2H, s),

5.89.(14, 48 4.36-4121 (]lff é $1023 957412 r§1§U'3 89)(1111 ,3), 73 31 (3H,

555, ﬁb‘csgncezths 34", k.0 8543# bart) e, e

Fhmplet2s32), 1.64- 1.59 (4H, n), 1.41-1.36 (2H, m .

é&{%ﬁigﬁ & Slléiﬁ'ﬁfs”lﬂ%a Dig ik 50- DOy g 9 yethyl 2

fetdroxyethyt)amihophetityibpbenyhasatatonam de) but yi ]
adenine. NHZ HN N N OHNg OO To

2- but ox - 0X0-9-[4-(3 15

hydr ox rb yInethylbenzenesulfonan1de)butyl]adenlne

(100 obtalned i n Conparison Exanple 9

mere dd oI (15nl) and. sulfuric acid (200ul)
hehh1xt re mas stirred at 80C for 3 hours. The

m xture was apd neutralized with an aqueous ammoni um

solution, axd water was added thereto. Precipitated
solid was col filtration

‘

(i) 2-{[2-(6-Amino- 2 butoxy 8-methoxy-9 H-purin-yljethyllamino}ethanol

SN
o

x

OH

To the compound obtained by Example 2-39 step (i) (300mg) in
acetonitrile (Sml) 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 & (CDCl3) 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




20 to give 89 ng (0.2 mol ) of the titled conpound, as
a white solid.. Yield: 91% 1H NWMR (DVBO d6) 5 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), 3.8%k (3H s), 3.59 (2H t,
J =6.6 H), 2.75 (2H, dt, J =5.8, 6.6 Hz), 25
1.65-1.58 (4H, nm), 1.40-1.34 (2H, m, 1.36-1.29 (2H,
M, 0.91 (3H,, t, J = 7.4 Hz). Exanple 10 Synthesis
q8H2thut oxy- 8- oxo-9-[ 4- (3 152

THL QA S R RN b R RL BBl BURHL Dyl ety 2-
thydregyetbypenrivolmsthoiphienstaestatthe sane net hod as
Exanpl e 8. 5 1 NVR (DVBO-d6) '8 9.85 (IH. brs), .8. 67

(1H, s), 8.10 tH, J =15 2.2 H), 7.56 (1H
ddd, J = 1,0, Jﬁ 2 rz) 7 47 (1H, ddd, J = 1.0,
1,5, 7.6 H\; = 7.6 82 H), 6. 40

(%tL?§§§;§36ll = 5 7 Hz), 4.13 (2H t, J =
6.6 : 83 N H, : 3.67 (2H, t, J = 6.8 Hz), 3.10
(2H, dt, J =5.7, 66 Hz), 1.69-1.63 (2H, m,
1.64-1.59 (2H, m, 44137 (2H, m, 10 1.40-1.35
(2H, m, 0.88 (3H, tN 4 Hz). Exanpl e 11

Synt hesi s of 2-but oxg;— 8- [4-(3-

nmet hoxycar bonyl et hy}/pheny 1 nocar bonyl ani no) but yl ]
N NO '
OH O

adenine NH2 HN N

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
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%); MS APCI+ve 487(M+H).
1H 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-
yl)ethyl](2-hydroxyethyljaminojmethyljphenyljacetate
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~under reduced pressare.

HN 2 O HN "~ O 15 To a solution of

2- but oxy- 8- net hoxy- 9-[ 4- ( 3-

hydr oxynet hyl phenyl am nocar bonyl ani no) but yl ] adeni ne
(300my, 0.66mmol) obtained in Reference Exanple 27 in
chl oroform (7ml) were added er ice-cooling
triethylamne (1.08nml, 7.86mmmol) and thionyl chloride
(143 1, 3.94mmol), and the m xture was stirred for 5
m nutes. 20 Saturated sodi um hydrogencar bonat e was
added thereto, ngpd the mxture was diluted with water
and extracted w t?h |ghl orof orm (net hanol 5% . The

or gani c Iaye shed with water and saturated

bri ne, drlegluver 15 @odlun1sulfate, and

cancentrat educed pressure. The residue was
di ssol ved 10mM, and sodi um cyani de 96ny

(2. Omol) vvas adde?t hereto at room t enperature,
followed by stirring ag_ro tenperature for 22

was added saturated 5
ture was concentr at ed
t he resi due was added
wat er and the m xture was extra¢cted w th chloroform
(et hanol 5% . The é?@anlc ["ayer ~was washed with
saturated brine, dried over diun1su|fate, and
concentrated under reduced essure. To the residue

Iy ox | BIERRE | OR R Bped P the oR {0 OFe). thessame

haahser T Exaneslel Z-étl’lt stm'p&{ui)l ey @dridaesteditblive the titled

%@%éﬁ%%%‘% B, 208 1RO 13RS
(Or) and t he n1xture was concentrated sulfuric aC|d

1@1 MR 6 mk*s@v\&ﬂ dvser %Lnﬂoétuﬁo t)C7f 05 @Phqsgxsm) 6.36 (2H,

After COO e resul (WA

» Afelds %ﬂ%‘r&ﬁ PR s :ﬁrt S0l H: dhB- ﬁﬁe(yp'lr é&’l PiX el s), 3 54 (2H,
BQS%@H qpl2.gat e2Hby), Did4 (2, 9n1 158 @H%&iﬁ@@@, 1.35 (2H,
%a?qigé g&¥ﬁ:e titled conpound as a ite solid.
Y“'reé‘l %! MR ( DVMSO- d6) 6985(1H s), 8.39 (1H,
Bxamp®A2{33lH, s), 7.26 (1H, d, J 8.2 Hz), 7.14

G335 ashind 2o Brokd# Fllurasd b Dy pbumye-

(mrdrwyemyﬁamlao}mpthﬂ}mn@wet@)te 3. 58 (2H s) 3.08
(2H, dt, J = 5.7, 6.6 Hz), 1.68-1.60 (4H, m),
1.40-1.3 24H, m, 0.89

hours. To the reacti Nn ni
anmmoni um chl ori de, and t

(i) Methyl (3-{[(2-hydroxyethyl)amino]methyl}phenyl)acetate oxalate
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(3H, t, J = 7.4 Hz). Exanple 12 Interferon inducing
activity of rat spleen cells (in vitro) 25 Spleen was
renoved fromCD(SD)IGS rat (nmale; 8-10 weeks old). A
suspensi on of spleen cells of 1x107 cells/mM was
prepared by using non serum broth, and each 0.1
m thereof was poured in a well of 96-well

mcroplate. The test sanple diluted with the broth
(containing 0.2% DMSO) in each 0.1 m was poured in
the well and in€ubat@d in 5% CO2 30 inbubator at 37'C
for 24 hours. The lculture broth was centrifuged to

[ at ant of the incubation. The interferon
supernatant of the broth was

asured by the partially- inproved
say methd described in A Arnstrong, Methods in
nol ogy 78, 381-7. Nanely after nouse fibrobl ast
L929 i rUding 2L@inbetitddcl/(2@ihl) Wi satheunafinen t@ Example 2-46

I I f . h
BT oo i Oyl s B B Lot
nYietdur2ds50mg (39d).her 154 cultured for 17 hours After

1%81\@)1*%%115&%@” hiy 4R %@7“ ‘P@'Ax V@%s S % deg(ﬁ%‘i{é s), 3.65 (2H,

ESICU r StOﬁ‘B.tI ISVfUS

63n(§1‘¥ e 28 @ f the cell denaturation 44 hours
8(&15 Methfale(sz{[wea aﬁﬁﬁ@tzmtws 62617, 8 JesH @bb-t)ﬂ'-ﬁpurm 9-

Fi L e SR TN SR

corrpound was s . Tabl.e 30 M ni rum M ni nrum
Compound effec npound effective concentration
concentratio ﬁzl\/p Exanple 1 0.3 Conpari son
Exanple 1 10'% Exgnpl 3 Conparison Exanple 2 30
Exgrpl e 3. 1 L,s0N anple 3 100 Exanple 4 1

Conpar i sorPExaMpl e 100 Exanple 6 10 Conpari son
Exanple 6 100 Exanpte 8 3 Conpari son Exanple 8 100

O_
Oﬁ N/\/OH

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 (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
concentrated under reduced pressure. The residue was dissolved in
methanol (10ml) and 4N hydrochloric acid-dioxane (Sml) 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).

IH NMR 6 (DMSO de) 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, 1),
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Exanple 9 3 Conparison Exanple 9 300 Exanple 10 1
Conparison Exanple 10 300 Exanple 11 10 Conpari son
Exanple 11 100 Exanple 13 Metabolic stability test

usi ng human plasma Pl asma was prepared from fresh
human bl ood and the test 10 cpggound (contai ni ngl%
DVMBO) of the final concentration of 1}.zMwas added
thereto. After a netabol i c reaction by plasna esterase
was conducted at. 37C for 15 m nutes, the t

est
cdhPoRihd (KEE ekt k-BSt(@H, \ﬂvtlnt@l Hy#5a8R4FH, m)alQGQO (3H, t).
qlgggltn @8i vely analyzed by reverse phase HPLC. The
|lC st abi | f the test compound was shown
%&2‘ %H%O%Vé 'B"ér the concentration of
pmthmt;&b@bmyﬂpheﬁoaﬁ)emﬁ%deﬁmeeresult was shown in
Tabl.e 31. Tgple 31 Corrpound Residual rate % Exanple
2 1.4 Exa t9 <10 Exarrple1420|\/btabolic
stabilityp Mn rat liver S9 The reaction using
liver S9 df rlat >w_a§ conducted on a 96-well plate 155
bf\si/n\g)a NCr r8bot by Tecan Conpany. S9
sol uti on was pr red by addi ng 250nM Kpi (ph 7.4)
20m and dei oni zedowg 20m. to 10 mM of |I|iver S9 of
rat, a Cofactor sol ut\i op’ was prepared by dissol ving
NADPH 220ng in deioni zed water 40.5nl (Final 6mV),
and | S THetitied @onfheuma s Sbtadhed bpnhwaani apaired tyExample
afldi ng IS solution (1mM DMSO sol ution) 300}21 to -
acetonitrile 30mL (100 tines dilution). The test
cAiPIRADM B O-OMSDO. S bI(LH| brs), RelsS i sdd véd 1.7, a6 Hz), 7.48

t Qr. atr X7 f hg 352
5(2% 5 Zie?jg% ZikiAc L tely “”?%% Z’ﬁézﬁ' L = 7.6 Ha),

AldH, dashe-85 (BHatted < 217 Hel, fh@ t2He tfeépH@)em 05 (2H, t,

nl &t§$' H#)! 3tde mag)t i1op4 anga yvE, HeCAVEI N, 32 2R ?:896 .89 (3H, t,

f t.,racti on of sol i d phasej and reagents (
s‘grufédﬁzej Cof act or

‘Example 4
Synthesis of 2-butoxy-8-o0x0-9-[2-(2-
methoxycarbonylmethylphenoxy)ethylladenine

NH,
)\)I >=° 2 <

The titled compound was obtained by the same method as Example
L.
1H NMR (DMSO-d¢) 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), 698 (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 =5.7 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 §
Synthesis of 2-butoxy-8-0x0-9-[2-(4-
methoxycarbonylphenoxy)ethylladenine
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15

solution, IS (Internal Standard) solution, Stop

sol ution, acetonitrile for elution) were set to the
specified position in the booth of the robot and the
reaction started (the concentration of the test
conpounds was 1pM. Incubati ppgwas conducted under
shaking at 37C, the solid phase was 15 extracted (at
t he sane tine the internal standard for anal ysis was

added) . he recovered sanpl es 200p L/well was
added 50} pL t @cetonitrile per each well, and to 2
pl at es of Deep wel |l were poured 100pL/vveII of

the sol ut)gN er el | . By subjecting to the LC M5
é

a aI hr omat ogr aphy of the test conmpound and
t he |nter nal st ard were 20 described and the peak

area was cal cul ate Amel then, the stability
(residual rate after w on) was cal cul ated. The
result was shown in abl e g82. Tabl e 32 Conpound

o Exariie HE) <CennRNet coined BINLE s mefPlH S Example

Ekanple 8 0 Exanple 9 0 Exanple 10 1 Corrparl son

2 Rl P18 (s Pl LBt Bl a7 0
e 86 4 WRH R =S A K-S R © H42), 4.08-4.03 41, m), 3.80

(2H, s), 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-oxo0-9-[2-(4-
methoxycarbonylmethylphenoxy)ethylladenine

NH;

K -
Ry

o A\
The titled compound was obtained by the same method as Example

L
1H NMR (DMSO-ds) 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-8-0x0-9-{2-[4-(2-
methoxycarbonylethyl)phenoxyjethylladenine
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O To 2-butoxy-8-0x0-9- [2 -(3-nethoxycarbonyl phenoxy)
ethyl] adenine (50ng, O0.12mmvl) obtained in Exanple 1
wer e added net hanol (2.5nl) and 2.5N potassium
hydroxide (5 m, and the m xture was stirred at 85C
for 5 4.5 hours. After coolingggwater was added and
the resultant was made to pH 5 by concentrated
hydrochl oric acid. The precipitated crystal was
collected by filtration to give 49ng (0. 12mmol) of the
titled conp UhdHas a white solid. Yield: 100% 1 H
13.02 (1H, br), 10.23 (1H, brs), 7.51
(1H, dd, /k-l 2r=010 8.8 Hz), 7.38-7.36 (2H, m), 7.14
MOJ N0, 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, Mo (3H, t, J =7.4 H). .
Conpari son Exanple 2 si s_of
2- but oxy- 8- 0x0-9- [ 2- (3 15 o
hydr oxycar bonyl net hyl phenoxy) et hyl ] adeni ne) NH2 H N\
N>=O NN OH O O From 2-butoXy-8-o0x0-9-[2-(3
met hoxy’E‘h?H@h@meﬁ iy o miee A dR yftehgydrentshy ehdmoery ] ¢ thyliadenine
Rin®bi. Qhﬂﬁgl doaiRtdnPl Refored 'Ex&ﬂr \Aiqg%éreoé%a{)@ water
t|tIe co ound was obtai ned as ite soll
t ROml adrN potpsiv e hpdrexds @@Hp@red the mighare we%stlrred at
19‘6°N1\/Rr(€DNBQrs16)T15e tesfar tiwas Ridjust8d%3 dH 18 with concentrated

7h§<§r 7Ei?or1<t( amjl rqigl tgle'gtshe Brrei&pg%%gldn%ohd\]was é:%éH;%%r %y filtration.
4M©21h€\112¢1 (26mlpand Sugdfuig acﬂ @O0(Q)Hver) added Fhdreto  DHowed by
n@tm‘ih%ggf éog gfho?g g%&éﬁ%n Solution Wat r’fg)traﬁéed with

son es S
zsagytrgt;py]_ gldé;ggl y{hzugezlcggbonate and the precipitated solid was

NESIRRIE BY B4 tiBHRB Rive F50Wd (PHGAMYY) of Ve fitled compound as a
white solid. Yield: 85%.
1H 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)butyljadenine

NHy
NTXx—N
L o
/\/\o N N
HN\é??O
av

To 2-butoxy-8-methoxy-9-[4-(3-
methoxycarbonylbenzenesulfonamide)butyljladenine (64mg, 0.13mmol)

obtained in Reference Example 22 were added methanol (10ml) and
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N11 N /~/~-O" NI NNOOH O\ / The titled conmpound

was obt ai ned by the sane nmethod as Conpari son Exanpl e

1. 51 HNW (DVMsO- d6) 6 12.46 (1H, br), 10.03 (1H,

brs), 7.61 (1H, dd, J = 1.7, 7.6 Hz), 7.45 (1H, dt, J
=1.7, 8.2 Hz), 7.16 (1H d, JsF¥ 8.2 Hz), 7.00 (1H, t,

J =7.6 Hz), 6 49 (2H, brs), 4.33 (2H, t, J = 5.7 Hz),

4.09 (2H, t, :66Hz) 404(2Ht,J:57Hz)
1.64-1.59 (2H, 1.39-1.34 (2H m, 0.89 J
ﬂylfmnﬂgpd EP0iend gom mEXERS) was sEyiedris? Cofor 3 hours. The

Zm%‘%é)bv& AXQtratiked (Agth saturated sodlum hydrogencarbonate
g oxycar bonyl nmet hyl phenoxy) et hyl ] adeni ne™ :

er@gndr Pr?qlel&a@&w"ﬂnwamgﬂ%ﬁe& wé&ﬂb'?twn to
t gice S@iﬁii‘ eihetmay of theGomereospod ulﬁ)daa”@henﬂ.ﬁe SolidNMRield: 87 %.

(W%l@%’?d%@%b $12 S»]%3§3}ﬁ1§ﬂs€' 1 G ey 87 o,

7A6d 8 ¥, 1.8, 394,(20, Hy, $,01 4151 dAdk) = 1.3, 117 759)77:725 (1H, t,J =

45%1{?%5‘ 73 (18, 5 6567 52% )ﬁ %(éﬁ“bg% 131315 |_f ¥ 6.6 Hz),
QHS)I% 38 2 4y Jdg p. 72@)2)17[%(@%6% S, o é Hz), 1.64-

SI/'S@h(%I SmPfI 41- 136 (2H, m), 1.33-1.28 (2H, m), 0.89 (3H, t,J = 7 4 Hz).
2-but oxy- 8-'0x0- 9- [ 2- ( 4- hydroxycarbonylphenoxy)ethy ]a

JhX@riE8 N2 H ON N OH The titled conpound was
objeihesis b2 iaogpBoreiNpd (s Conparison Exanple 1.

methoxycarbonylmethylbenzen'esulfonamide)butyl]adenine
NH,
H

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 (2001l]) 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 %.
1H NMR (DMSO-ds) 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 3H, t, J =
7.4 Hz).

Example 10
Synthesis of 2-butoxy-8-0x0-9-[4-(3-
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1 H NVR (DVMSO-d6) S 12.62 (1H, br), 9.47 (1H, brs),
7.84 (2H, d, J =8.7 5 Hz), 6.97 (2H, d, J = 8.7 Hz),
6.35 (2H, brs), 4.36 (2H, t, J = 5.0 Hz), 4.11- 4.08
(4H, m, 1.65-1.60 (2H, m, 1.37-1.32 (2H, m, 0.90
(3H, t, J =7.4 Hz). Conparis®n Exanple 6 Synthesis
of 2-but oxy-8-o0x0-9-[2-(4-

nmet hoxycar bonyl net hyl phenoxy) ethyl] adenine NH2 H O
N O 10 Ok-OH_  The tit]ed conpound was obtai ned by the
sagthowcasordrheprlsarinosarporyiaming)butylladgmine
(DMBO-d6) 6,,L2.25 (2H, br), 9.97 (1H, br), 7.12 (2H,

d, J =8.7 HzjJ,H 6.83 (2H, d, J = 8.7 Hz), 6.44 (2H,
brs), 4.24 Nt, J =5.8 Hz), 4.12 (2H t, 15 J =
6.6, Hz), 4L 03l(2FOt, J = 5.8 H), 3.45 (2H ),
17651, 60 (HH, , 1.40 1.35 (2H, n), 0.90 (3H, t, J =
7.4 Hz). Conparison Exanple 7 Synthesis of

2- but oxy- 8- oxo- 9- ( 4-(2- hygr oxycar bonyl et hyl )
phenoxy] et hyl }adeni 89 R YN N>=0° 11~~ON N O
O OH The titled conp
nmet hod as Conpari son 1. 1 H NWVR ( DVMBO d6) 8
12 12 (1H, br), 10 03 (1H ’s), 7.09 (2H, d, J 8.6

( 2H ’[%Z%t]ég g:og&;?ougrd ﬁas ?‘g@m?g by thg ésgénqt_)é?gthgé&ﬁ Example
(8’_Ht, J =58 Hz), 2.72 (2H, t, J =7.6 Hz), 2.43

1215' 1\5,3'6 ? Tﬁb 83 (PF; bra? 8@ 1) o), k. #2384l 3 15,
nZQHz) 7é6(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 = 5.7 Hz),
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), 1.69-1.63 (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-oxo0-9-[4-(3-
methoxycarbonylmethylphenylaminocarbonylamino)butyljadenine

tai ned by the sane

NHz

AN N

/‘\

HN\(O
HN

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 (143ul, 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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30

35

7.4 Hz). Conparison Exanple 8 10 Synthesis of

2- but oxy- 8- 0x0-9-[4-( 3-

hydr oxycar bonyl benzenesul f onani de) butyl ] adeni ne NH2

HNII N> O NNHNSOO OH The titled compound

was obtai ned by the sane nethggd3as Conparison Exanpl e

1. 151 H NWR (DVMSO-d6) 6 13.59 (1H, br), 10.06 (1H

brs), 8.29 (1H, dd, J = 1.4, .7 Hz), 8.13 (1H, ddd,
= 1. 4, 7.9 Hz), 7.92 (1H, ddd, J = 1.3, 1.7,

‘;sgdi%lg%su}t?téﬁlartcgppn%entgatcd:y@dqgedupeéG)r(egﬂ,qu The-residue

7w&sH2i$s016c(¥rYn CMF 1o18), ardt 4ddiunz Uyamde3967m§ 8. d’ﬂiﬁnol) was
ggeé %ﬁl%gf:ti a%go?mﬂr}ﬁeraiugps (le'.fl%\ﬁe(% IWI stmmgoé%@o(r% H,

t tenilpcralu#e ftr) 22 2dur€onParthe ceadticenplirtifre Sysd hdded safturated
gﬂ%gﬁﬂuﬁ ¢l 18e t:?‘}mﬁ %he mlxtureI ‘f/as con ergr%ted H’xder reduced

xycar bon benzenes onam
agéqﬁshlée 1600 tKHZCNdNC was aggded waterang| the\mixtuge was extracted
Hiitth 88okbfokin (HRetZralbil 8% Smtd}?éﬁr cdaér ds washed with

czanometJ] I benzenesul f onani de adeni ne (190ng
Eatard B

Big; ABd qugr R@F‘%F@r%@faéia%ﬂi @ogse%aéedaaa@&r
nﬁetdmmwll pl(o%@ﬂl)'c arthb the/ Mesidtie wedrs Adel e e etheirtin Sﬁmlamd 5N

apgtatslgleux%n 1?1(3; Gid& (%mls fol lowegtbyggtucl:'nfxg gt SOtE)lIlor 6.5 plOLlI'S 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%.
1H 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, J = 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- 160(4H m), 1.40-1.32 (4H, m), 0.89
(3H, t, d = 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% CO,
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 L929 in 4 x 104
cells/ 5011 was cultured in a 96-well culture plate for 7 hour, thereto was

added 50pl of the diluted culture supernatant and the mixture was further
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resultant was adjusted to pH 5 by IN hydrochloric

acid, and the precipitated solid was collected by
filtration. The obtained solid was dissolved in IN

sodi um hydr oxi de and washed with chloroform The

aqueous |ayer was adjusted tojgd 5 with I N aqueous
hydrochloric acid 10 solution, and the precipitated

solid was collected by filtration to give 145 ngy

(0.3mml ) of the titled conpound as a white solid.
Yewltared7891 7 hpuvR AfoSbedeyltarad bagth( inHadby well wagemoved,

(éla{'c'jl %gubof%s(légag?gnzgﬁ% \ar@s?wa@%cmdse@ to ga%igv/eﬁ'ind the
1effpotiof the @eugfepmrqam 44m;zrs<afr¢r the s infsctipy was
%&ﬁir&ﬁéﬂl bgrtﬁ}a nentPd redhtain. JIrFI‘d-@le%(ﬁ di¥intederon (rfétlicing

(%I'Mm mu&n%gn fftgéglt'% ppnfﬁntragggg) t)gl_qacp co\;ngoq:ni WS ¢ shown.
Conpari son Exanple 10 Synt hesis of

ZLahle 30 - 8- 0x0-9-[ 4- (3-

hydr oxycar QonWMiplrmyt anj nocar bonyl ani no) buty| | Minimum
a enl ne ngZ Heffedtive==Q ~~O l% 0 S’é"d{' N-~/ QH effedtive

2 t|i ddregncemoeund was oBE by t he eareentration
met hod as 161 Gemmparispn Exanple 1. 1 H NVR|( DVSGhNG)

Ot ] 07 )q 3,00 [ EhmiSlingh Bhabfle 157 ¥, 0110

2 2
PEsamplo21y) | 7. 45 (1H, | §emparison Exgmpie 2 7 ?0
Esample dd. J 2 7.6, BCamiparisd: Exahnie 3brs), 6. 180
(BExbmile 8 J = 5. 71 Fz) . UChmpatikod Exanmi646 Hz), 31063
(Exhmiple 8 5 6.8 1), 3. [I0ohRFhrisbn Exanipl®6/, 6. 6 HOO
]

4t Coathdrisdn Bkambpld® 1.157 (260
Coftparison Exarnple & * [4) - 300

MBxamplad 4. 33 (HZh M

IRELe 90 eI T Syah)] soll Example 10 300
“Example 11 |7~ 7107 '° | 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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10 hydr oxycar bonyl net hyl phenyl am nocar bonyl am no)

butyl] adenine NH2 HNI N >==0 '-~~ON N HN~/ O OH

HAN\ O The titled conpound was obtai ned by the sane

nmet hod as Conparison Exanple 1. 1 H NVR (DMSO d6) 6

12.29 (1H, br), 9.90 (1H, s),1§538 (1H, s), 7.28 (1H,

s), 15

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),

dositsiriga sbre&hnqgﬁ'oﬁoﬁ-by Tedafi8ompbinyt , S9 solfitién MAs prepared
4

3by gdgﬁ-%zé%mﬁ]%‘i é 72%29&11(%%1 Z%o%ugedg%?ar(eﬁo:fu tq 10 ml of

=11VPr459-|Q§ ratRef Colacter wlutiphewas poesynedhis dlissolvimg NAYDPH

f ?rﬁrﬁlﬁéﬁﬁéé{)vp@c@? Q8! $m1 lﬁfmgll @ml@) \ancir ?rsng %&Jriéﬁ'é’t%.ndard)

of e

dr oxybenzoat e

a??é%ﬁ@ v(%msp%ﬂéoya@@@@aol& %lsqtm édem e‘eluissn@ 300ul
zta a(aawhl)trwgolﬂ (2oditkhesraautpmg, (Bhéd teet,co?;ﬁp&mmiplm DMSO

d f
PR S A e o X I M
rsalucddnpa 86swek pldte (Rhesarepledyplate) plaids (sainple pfatcs 96-well
5 B e e DA BRSO Wl reover
sﬂatmﬁmmﬁm@tm efn aohd) phase} endandgsmtsusata@diubonn €ofactor
'%luﬁxthIS’Uﬁ%ma@ rSt&lquMﬁ rso?QﬂbH”S?dﬂ @lh%o?ln gcctomtrlle for

concentrat ed under reduced pressure. e residue was
gdrtPREwess set 19 the gercilie pesition snikograngt the hptend the
ke&@ﬁoﬁﬁst&ffﬁ&(ﬁh@éoxﬁé&x&aﬁléﬁ &f ceﬁsw@str&i)rﬁ o@hdy Q}dsolfbM)

9L e bt i S & 958 DAl s
(ekithadted Jatthe &Iﬁz)tuné’ e ihtétn{lidtandhrd ﬁori%eﬂna(l?h'l,s washdded).
Ttite Ir_gc,)o've:red samples 200 L/well was added S0uL of acetonitrile per
each well, and to 2 plates of FALCON Deep well were poured 100uL/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

lellslleliellelle] o]l Jle]

Example 10

Comparison Example 1
Synthesis of 2-butoxy-8-o0x0-9-[2-(3-hydroxycarbonylphenoxy)ethyl]adenine
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3.92 (3H, s), 3.66(2H, t, J = 6.2 Hz). 10 Reference
Exanpl e 2 Synthesis of

2- but oxy-9- [ 2- ( 3- met hoxycar bonyl phenoxy) et hyl ] adeni ne
NH2 ON~ OO O To 2-butoxyadenine (727ng, 3.5 nmol)
and potassium carbonate (727g8g., 5.3mol) was added
DMF (35nl), and the m xture was stirred at 15 70C for
2 hours. Then a solution of methyl 3-(2-bronoethoxy)
benzoate obtained in Reference Exanple 1 (1.0g,
3.9mmmol ) i nNBbF_ (2nl) was added thereto under

i ce-cool i foﬂlomed by stirring at roomtenperature
for 3 hours. |Th 8ol vent was renoved under reduced

p ‘)a 3] the regi due was added water. The

m xture was neutwal i zed

hydrochl oric acid gnd racted with chloroform

(et hanol 5% . The @ ic layer was washed with

wat er and saturated bri+fie, dried over sodiumsulfate

and co ?L‘%@%% SEI0 USRI LSS N L83 I ladenine

umm C
g(ﬁOéng a&« lamme cgwgmd 1n Example 19ﬂm| a)dctn’d mhehamu @d5ml) and

@Wﬂaﬁism "fl }gydx%iln@e (%Sm} éjl%l )(n@g}xéé) %ﬁ t@t}éi( &1!"?5 C for

S
42 § czu@ HZL) oyimg, water was adde and the resultant was made to

(;il-li'la by eBnekhirafed hfydIbdiderid 2Ri®, 2rie &&pﬂﬁl?e)i crystd was
(c:ﬂjecge)cf bxq‘%%aug?n;]rg %1%_|Jr9mg ((ﬁl?@qo]ﬁfﬁ gaé_'trlﬁi@q;ng?und asa
(x@hi,tetsohd =Yield: HRP%.Ref er ence Exarrpl e 30 Synt hesi s

R ON0-0e) 1608 45 B 02 T 309 12
a%lérﬁﬁe 24 R 2\ (NG O 1% & 266 ,n@4St7n %1, brs)
|4.BQ|(QH,&|, yrd pynHRy,dr.i der 033480 my}- 188V .60i(BH, 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,

)\

WM th, concentrated 20

H
N

H @\(

From 2-butoxy-8-ox0-9-[2-(3-
methoxycarbonylmethylphenoxy)ethyl]ademne 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%.
'H NMR (DMSO-d¢) 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-o0x0-9-[2-(2-

L
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THE (15 m) was added a sol ution of 2-butoxy-9-[2-(3-
nmet hoxycar bonyl phenoxy) et hyl ] adeni ne (540ng, 1.4nmmol)
obtained in 5 Reference Exanple 2 in THE (5nl) under
ice-cooling, and the m xture was stirred at room
tenperature for 3 hours. 1N Aggpous sodi um hydroxi de
sol ution was added thereto, followed by filtration
through celite pad and concentration under reduced
pressure. The residue was. djssolved in chloroform
(MoHroxycarporylphsPxuRtpflageningsy x1, 4. 62mol) was
added 10 thﬁpgto at roomtenperature, followed by
stirring at |60CGHfor 10 minutes. To the reaction

m xture V\j/&f/ d &N aqueous sodi um hydr oxi de

solut Lan, sapd the”m xgyre was diluted with water and
eMéﬁ wht h NhI cﬁgir{m (met hanol 5% . The organic
| ayer was washed W thlwater and brine, dried over
sodi um sul fate andO ’o@ trated under reduced pressure
to give 15 chl oronet \ product as a pale yellow
crystal ., 380ng. To a solution of the chloronethyl

pr oductThesHHEg comp ol wesrehtaiped B dhe seaer mathod e
(O8miarisdnORx4fPle 1at room tenperature, followed by

- AMEITeDie 042 RakE b uBod 4 fahind g (11, ad, g = 17,

Chbddz)d & .45 @1 Hhdt,nd %t L7 e8\IEzENd6nllERtEd S8i2MHz), 7.00 (1H, t,

red 0.p r T esi du a ter, _

Fa TR o PR Bl P RaL TR LT R I €Y = 6.6 1)

(hBtH@hbIt, 8% 5.7THE),0r.§4nl .69 (@Y% mjyals 30ab.B360(2M, trh), il 86r(3H, t, J

ailqi.@@gzr.r ated brine, dried over sodiumsulfate and

concentfated under reduced pressure. To the residue

Vet BPagses BEamalifof (7nl) and 5N aqueous potassium

heseh thves o SRt 28 dx dio) za(gi the m xture was stirred

ﬁ‘gY t _95C.for 3.3150ﬁrs. hﬁ_g;]e ti.on sol uti on was
roxyrarbeyimgthypheRery s tdladsfiet hi ori ¢ acid, and

concentr at edHyunder reduced pressure. Methanol (20m)

and concent ateﬁl sulfuric acid (0.3 m) were added

thereto, Nol ovﬂobyosti rring at 90C for 3.5 hours.

ALer i

~N’he resy nt was concentrated under
reduced pressur and(to the resi due was added water.

30 The solution was exracted with chl oroform
(et hanol 5%. The®d ' c layer was washed with

wat er and saturated b e, dried over sodium 164

sul f at eand..concent rat ed under .reduc pressur he

Cosi dudHagtERIeRb G e A T BY dhe e Hetnod s
cbomparisgnadgkampte i ve 160ng (0. 40mmol ) of

I'H NMR (DMSO-ds) 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, brs), 4.21 (2H, t,
J=05.7Hz), 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)ethylladenine



10

15

the titled conpound as a pale yellow oil. Yield: 29%
1 HNW (DVSO-d6) 8 7.22 (1H, t, J = 7.8 Hz), 6.87
(1H, d, J = 7.8 Hz), 5 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 §g 1. 78 (2H, m,
1.53-1.48 (2H, m, 0.97 (3H t, J = 7.4 Hz).

Ref erence Exanple 4 Synthesis of net hyl

2- (2-bronoehyoxy) benzoate Br O O 10 The titled
conmpound was§"®bai ned by the same nethod as Reference
Exarrple (Y lNl\/R(CDClB) 8760(1H dd, J = 1.6,

%\4 7.%80(1H, ), 7.04- 7.02 (1H, m), 6.97
to N3 Hz) 436(2H t, J = 6.5 Hz), 3.90

(3H 15 s), , 6.5 Hz). Reference
Exanple 5 Synthe3|
2- but oxy- 9 [ 2-(2- et oonylphenoxy)ethyl]adenlne

NH2 NN /~/~ N O O OOOHThetltIed conpound was

S TRt bl A Ead R S Bined Py T S RacTig A"
1C@mparisonExamp$ql 7.50 (1H, m), 7.19 (2H, brs), 7.15

(HNMR (bms& &625)1 82‘? 7b90?g4+* Hq)brs)“v”s?zr (‘2&4‘@ J=8.7

3H?7)36n%ﬁ 21‘31) d. Jr 87 kIZhé E#Hn)bmh 436 12Hgt,(>m,5. Q)Q{Z) 4.11-
.88 (@314 my}, 1.6551.6042H; )m), 53 Ref.8RqDEE nEX @0 €31, t, J = 7.4 Hz).

gént hesi s o[{: i
BUPEEPO8 ¥%amPIE 04y oxynet hyl phenoxy) et hyl ] adeni ne
1S§mthiekis &f 2-butoxy-8-0x0-9-[2-(4-

methoxycarbonylmethylphenoxy)ethylladenine
NH.,

oS
°@

ron
The titled compound was obtained by the same method as

Comparison Example 1.

1H NMR (DMSO-ds) 8 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)phenoxylethylladenine

?
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O N N OH To a suspension of lithium alum num hydride
(74 nmy, 1.9 mol) in THE (10 mM) was added a sol ution
of 2-butoxy-9-[2-(2-

met hoxycar bonyl phenoxy) et hyl ] adeni ne (500ng, 1. 4nmol)
obt ai ned by 5 Reference Exanpjgg5 in THE (2nl) under

i ce-cooling, and the m xture was stirred at room
tenperature for 1 hour. 1N Aqueous sodi um hydroxi de
solution was added thereto, followed by filtration

t hrough cel e pad, and the filtrate was concentrated
under red essure to give 500 ng (1.4 nmmol) of
the title oFnd as a white solid. Yield: 99 % 10
1-ANR ) 6 7.98 (1H, s), 7.32 (1H, d, J = 7.6
Hz), 7.18 (2H, , ~7.15-7.13 (1H, m, 6.94-6.92

(1H m), 6.91-6.89 nm, 4.96 (1H, t, 4.9 Hz),
4.44 (2H, t, J = 5.1 .33 (2H, d, J = 4.9 Hz),
4.29 (2H, t, J = 5.1 9 (2H t, J = 6.6 H),

1.67-1.62 (2H, m, 141)137' H m, 0.92 (3H, t, J

= 7.4 Hz). 15 Reference Exanp 7 Synthesis of

2- but oxBhedtifled (@mepdund vetshgbtaimeedd by) teetsan @ dethod as

hﬁ%m Cl O\ To a solution of

2 yg%/so d‘gghé\lﬁydr oxynet hyl pﬁengxI ) et hyl ] adeni ne
('FOHMR (PM 9)66{%1% b RT), é@@e%f(bglehz@ BOhPAR @4, J = 8.6
|Hz)CB|139 ar ;1 98 Hzyes 4acts!ﬂd B, anyb (sAl erd desst 4.11

(GE0R. o e T s ST, e ﬁffﬁriaaiﬁggtsia"tﬁ o, 2.43

h@#l, axJce7 HHz),i bB4vhs @it dn],ol.4ilel.36e20,traNt0.90 (3H, t, J =

fﬁhlﬁ%ed by dilution with water and extraction with

chl'orof orm (nethanol 5% . The organic | ayer was

vieempdrisonhExrmgle 8nd saturated 25 brine, dried over
t%@s%if@lb%téﬁg 8;99&@1;4 ed under reduced pressure

to(g_veS ] e titled conmpound as a
ogfmlmr%bwenfee foppmide)bydyladenipeNVR ( DVSO- d6)
5807(1H,N,g1 7.33-7.31 (4H, m), 7.04 (1H d, J =

xt 7o
“_

The titled compound was obtained by the same method as
Comparison Example 1.
tH NMR (DMSO-ds) 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=5.8Hz),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
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20

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, 5 t,
J = 7.4 Hz). Reference Exanple 8 Synthesis of
2- but oxy-9-[ 2- (2-cyanonet hyl p oxy) et hyl ] adeni ne NH2
M N ONNO To a solution of 2-butoxy-9-[2-(2 10
chl oronet hyl phenoxy) ethyl] adenine (529ng, 1.3mmol)
obtained in Reference Exanple 7 in DW (14nl) was
added sodi ufflieyani de (207ng, 4.2mmol) at room
t enper at ur, Nthe m xture was stirred at room
t enperat urjp f S&—hﬁur Sat ur at ed ammoni um chl ori de
ma/\adaEﬁJFN reNo and concentrated-under reduced
pressure. To th esi-due was added 15 water and the
sol ution was extra ted\Mtr1chloroforn1(nethanol 59 .
The organic |ayer Q@shed with water and an
aqueous sal i ne sol utf dried over sodiumsulfate
and concentrated under uced pressure to give 436ngy
(1.2 nmol ) of the titl €d &anpound as pale a yell ow
solid. Yield: 84% 20 R (DVBO-d6) 6 8.32 (1H
s) 7.32-7.30 (2H, n) 7. 2q3 PH br), 7.06 (1H, d, J
8.0 Hz), 7.97 (1H = 1 Hz), 4.47 (2H, t, J =

| 5 0 Hz)lo QZP%‘@&# Weth9x¥’95[4'¢)3‘1—|z) 4.19 (2H t, J =

eth 1behzeAEsuFonarhi bﬁtﬁ dedlihe m0m§ 65¥ri|mrﬁﬁ) obtained
2151}_!%%,[:%}% ézgx%l%l;é BEtV& ﬁctoél )(r@)tharl?gf( ml andEg%rl{Ppotassmm
ﬂeydmxyteamnnphmtﬂwﬂnmkmewwﬂﬂweh #dFEN O orl® hou¥s? The
Tesluthat Fed ydjgstecp to pH 5 by 1N hydrochloric acid, and the
precipitated solid was collected by filtration. The obtained solid was
dissolved in 1N sodium hydroxide and washed with chloroform. The
aqueous layer was adjusted to pH S with 1N aqueous hydrochloric acid
solution, and the precipitated solid was collected by filtration to give 145

mg (0.3mmol) of the titled compound as a white solid. Yield: 73%.

lH NMR (DMSO-ds) 6 12.48 (1H, brs), 9.98 (1H, s), 7.68 (1H, s), 7.64-7.62
(1H, m), 7.58 (1H, t, J = 5.9 Hz), 7.50-7.48 (1H, m), 7.48 (1H, d, J = 1.0 Hz),
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-o0x0-9-[4-(3-

hydroxycarbonylphenylaminocarbonylamino)butyl]adeni.ne

NH;

ST

HN\H{) OH

The titled compound was obtained by the same method as
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To 2-but oxy-9-[2-(2-cyanonet hyl phenoxy) et hyl ] adeni ne
(436ng, 1.2mmvol) obtained in Reference Exanple 8 were
added net hanol (12nml) and 5N aqueous potassi um

hydr oxi de solution (12m), and the m xture was 5
heated at 95C for 6.5 hours. Jhe reaction solution was
neutralized with concentrated hydrochloric acid and
the precipitated solid was collected by filtration.
Met hanol (15ml) and concentrated sulfuric acid (0.3nl)
veempagiseadExammpde - and the mixture was stirred at 75C

fom NM N&so% £ 1?9@{1‘1-{190rs [ e ekg gﬂa'htsg,”é o4, ). 8,01 (1H,

Hod a'otéein%é“%{i%r et drovied 825 31 ST ate
Tne) ALBCT Bi n(m)r, edsw%nddu@? <pld @2@@25 41 (3Mabish6 1% (1H, t,
Shtes 409 4 s L) 25 1105, hid Pl “8"8@5021@1@1{ at, J

& 5.7, 28 Ha20 1016410, 7n);t4 GALH, sgsi@ix,g'nﬁatl #1.30 fQH m),
FF)EQH'E 2% g@i‘-;‘n g(hsé (3H6f5 274 ﬁa)s ( =

4.28( 2H, t, J =
sco)mmpsom&:gampu 1, J=6.6 H), 3 53 (3H, s), 3.50

42-1. 37 (2H, , 0.90
(%Hlth%)méf@%l&o%gsc ethP 3ﬁce Exanp Ic(a 10 g?ynt hesi s

et bprgnst %eﬁﬁbm@eﬁem@lawn@butmadmn
titled conpgynd was obtained by the sane nethod as

Reference anﬁﬂe 1 1 H NNR (CDC13) 6 7.99 (2H, d, J
90HZ)N 9.0), 4.35 (2H, t, J =

R/Z\@V s) 366(2H t, J =62 H).
ef eren&® ENarrp

11 25 Synt hesis of
2- but oxy-9-[ 2- (4 t hoxycar bonyl phenoxy) et hyl ] adeni ne
168 NH2 N 11- N Q-~O The titled conmpound was

obt ai ned by the sarrm,\me((t/%od as Herence Exanple 2.
o

The titled compound was obtained by the same method as
Comparison Example 1.
1H NMR (DMSO-ds) & 12.29 (1H, br), 9.90 (1H, s), 8.38 (1H, s), 7.28 (1H, s),
7.25(1H,d, J = 8.2 Hz), 7.13 (1H,dd, J = 7.5, 8.2 Hz), 6.76 (1H, d,J = 7.5
Hz), 6.41 (2H, brs), 6.10 (1H, t, J = 5.7 Hz), 4.14 (2H, 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
Synthesis of methyl 3-(2-bromoethoxy)benzoate

Br 0
\\\ o
o)

To a solution of methyl 3-hydroxybenzoate (2.00 g, 13.1mmol) 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
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1 HNWR (DMSO-d6) 6 7.97 (2H, d, J = 8.6 Hz), 7.27

(1H, s), 6.90 (2H, d, J 5 =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)ieReference Exanple 12

Synt hesi s of nethyl 4-(2-ronoethoxy)phenyl acetate Br

OO 10 OThe titled conpound was obtai ned by the sane

met hod as Reference Exanple 1. 1 H NWR (CDC13) 8 7.21

(mpxtuge was-exgracteg with eslavl(emta@ Jhe grgpnig jayen va washed

(v31|'rh IN aducofis 3oliAim By Jlr%x%fe}'holﬁhon3 ’vE‘;ﬁﬁeﬁ ghid s‘{atulgated brine in

ef erence a

St fbirs S5 5 Ry Faln S eSS AR Behgh e reduced

tprgbplen lo@jeetd’sydﬂle acanpurdfiediHy Sibica g hbc&luﬁﬂi\lcﬁffna&graphy
&b [ e sane.ne

2%k LS C TN ot 3R SR Qo Rl e SRS B

H3%7.18 (2H, brs) 7.14 (2H, d, J = 8.7 Hz), 169

grggvl\&ﬁ*(brjth)]aﬁ 873‘(1H2)dt &—4?5(,2@'%) .56 ?1&41 &) g 1.5, 2.6

§iz 87(33'3-‘1%)" Jh=§88 Hag7(1H47- 13 (lfi ), ii’c%Q(HzH Jrij 6.2 Hz),
.92 (88Hs},.3.66(2Hizd,.J B, anegzce Exanple 14 5 Synthesis
*eJEReBey-EEFBPI42 (2. hydr oxyet hyl ) phenoxy] et hyl } adeni ne
Synthesis of 2-butoxy-9-[2-(3-methoxycarbonylphenoxy)ethyljadenine
NH,

N7 N

PO &
S S

To 2-butoxyadenine (727mg, 3.5 mmol) and potassium carbonate
(727mg, 5.3mmol) was added DMF (35ml), and the mixture was stirred 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
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%.
1H NMR (CDCls) 6 7.83 (1H, s), 7.65 (1H, dt, J = 1.5, 8.0 Hz}, 7.51 (1H, dd,
J=15,2.6Hz),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



10

15

20

25

30

NH2Z ONNO OH The titled conpound was obtai ned by
the sane nethod as Reference Exanple 6. 1 H NWR
(DI\/BOdG) 57.95 (1H, s), 7.18 (2H, brs), 7.08 (2H, d,
J 8.6 Hz), 10 6.81
(2HdJ 8. 6Hz) , 458(2Ht, fgg) 440(2Ht J=5. 2Hz) ,
4.29(2H,t,J=5. 2Hz), (2 6. 6Hz), 3. 51(2H, dt, J=5.3
,7.2 Hz), 2.62 (2H, t, J = 7 2 Hz) 1.67-1. 62 (2H,
n, 1.40-1.35 (2H,. m, O. 91 (3H, t, J =7.4 Hz).
Ref erence ENHppl e 15 15 Synt hesis of
2- but oxy- 9-£2- [4- (2- chl or oet hyl ) phenoxy] et hyl } adeni ne
NH2 N N O || The titled conpound was obtained by the
saifentt N&S N Ref erence Exanple 7. 1 H NVR ( DMSO- d6)
5 8.05 (1H, s), \7\\43 (2H, )87 7.16 (2H, d, J = 8.
Hz)., 20 o
687(2HdJ86Hz) 4] HPJ52HZ)432(2tJ
z) 4.23 (2H, t, Hz), 3.77 (2H, t, = 7.

s 1 e etipehs w%@fa%fhﬂaﬂzéﬁum%m‘?ﬁwﬁﬁ% ﬁ@arﬁ% 4,0gmol) in
il e mB V@ﬁwﬁ@@ﬁlg sslution @f xHuxyr-Brid=(8- { 2- [ 4- (2-
%e%&ﬁ@ﬁk%ﬂ&lﬁh@ﬂ@%ﬁb%ﬁﬂd}eﬁw(Eﬂﬂ)rﬁéol Mk Mhtaird in

I\ﬁgerence Example 2 in THF (5ml) under ice-cooling, and the mixture was

. 2H

I—\U'ICD

stirred at room temperature for 3 hours. 1N 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 (336yul, 4.62mmol) was added
thereto at room temperature, followed by stirring at 60°C 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
(methanol 5%). The organic layer was washed with water and brine, dried
over sodium sulfate and concentrated under reduced pressure to give
chloromethyl product as a pale yellow crystal, 380mg. To a solution of the
chloromethyl 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
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 water
and saturated brine, dried over sodium sulfate and concentrated under
reduced pressure. To the residue were added methanol (7ml) and SN
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
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To a "solution of 2-butoxy-9-{2-[4-(2-

chl or oet hyl ) phenoxy] et hyl } adeni ne (985ny, 2. 6muol)

obtained in Reference Exanple 15 in DVF (20ml) was

added sodi um cyani de (3085nmg, 7.9mvol) 5 at room
tenperature, and the mxture ygg stirred at room
tenperature for 18 hours and at 50C for 2 hours. 1IN
Hydrochl oric acid was added to the resultant and the

m xture was concentrated under educed pressure. To

t swelfatesintl coneentagbsdunderreduntd; presshive.ur Eheagsidue was
eﬁﬁf‘lﬁ@& e ¥Yh&£‘ gePQJ)lQl‘iﬂlfl Q‘I’l%ﬁﬁ@%ﬁﬁg)ﬂga@?rgte Eg)@ 2§ @@0mmol) of

yer, was wash wat er. an bri ne,

d'?l'}eeHﬂ%‘{‘/ @P%W§ @ P%lFé’eé]H&’ Qibn eI a# L@ under
r eHUCMI®R (]IINISS)SdE PSt702Q1(VH, 8, $¥an8 HEQ@U8Y (1HpdaJ = 7.8 Hz),

s 0
LIRS Se%%é""@?ﬁ%rsﬁa{%@éﬁ%ﬁgsﬁg 43 Bl 1% 20 (4H,
bmcbnmﬁs @I—BQ})xa 583(20hng)| 1.8hdeT8 (284; o plliFHy1.48(26nwad, 0.97
4§ fﬂ roomtenperature for 3 hours.
Uurated sodi ?Jm hydr ogencar bonat e and 15 saturated

sBdfeumttmEUsm#laﬂe were added to the resultant,
fs%hm@s Qymca& 134B%brbMock ol HehgsateThe eact i on

ution was uted with water’ and extracted with
CE| orofor\51 (met hanol 5% . The organic |ayer was washed

h vatgr and saturated brine, dried over sodium
suI te and concentrated under reduced pressure. The
resul i ude crystal was 20 recrystallized from
nmet hanol give 948ng (2.1mmol) of the titled

P SO SIS Yt
(BeferenceExampde Liz), 5.46 (2H, br), 4.53 (2H t,

514 NWIR (daé%)@ﬁﬁot (1K, & 5J ye i"ég 7. éfl—ég 1%»7%4 J1~1—I 1n) 7.04-
% D3 B, ) S0 TH, s D6, e ka3 4 2185, 3.90 B,

0s)93.48PH, tt, J* 6.5/H4).Hz) . Reference Exanple 17
S%.ntt hesi s (p% =but oxy- 9- (4- pht hal i m dobut yl ) adeni ne

~ONNN O
Synthes1s of 2 butoxy 9-[2-(2-methoxycarbonylphenoxy)ethyljadenine
NH,
N
N~ N

NH:%

The titled compound was obtained by the same method as
Reference Example 2.
1H NMR (DMSO-d¢) 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
Synthesis of 2-butoxy-9-[2-(2-hydroxymethylphenoxy)ethylladenine
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The titl ed conmpound was obtained by the sanme net hod as
Ref erence Exanple 2. 1 HNWR (DVMSO-d6) 8 7.90 (1H, s),
7.85-7.84 (4H, m, 7.14 (2H, brs), 4.14 5 (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, ), {H5-1.60 (2H, m,
1.58-1.52 (2H, m, 0.89 (3H, t, J =7.4 Hz).

Ref erence Exanple 18 Synt hesis of

( 2- but oxy- 8- br onp- 9- (4- pht hal i m dobutyl ) adenine NH2 N
">--Br - ONMENNO O 10 To a solution of

2- but oxy- 9-£4- gt hal i m de butyl )adeni ne (500nyg,

1. 2mol) btqn in Reference Exanple 17 in

chheref ATy wer eoHadded sodi um acet ate (334ng,

1.8nmmol ) an br&nl\ 92p| 1.8mmol ) under
i ce-cooling, and ﬁ

ture was stirred for 2 hours.
Saturated sodium y encar bonat e and sat ur at ed
sodi um t hi osul fate were

added 15 to the resul tant,

fsgl L?:N?% Q)él-é}’élrl% ?,g%{]?ﬁ}% %&gﬁg h r({aesfbcd 't |"19 mmol) in
chﬂBr(b@ orinwaseadderbp Mtlomlﬁ’éZ bugcam -9- [Qa()zer was
{}ﬁg"}’%—{' dyibRkn e&?ﬁ Zlge . gr‘irﬁﬂldd?)vgﬁtalned by

sodl um'sul f at’e’ and ncen reduce
PRESEMNCE. Exarmples g i (aml }plandﬁ - @plmg, jagdl gg mixture was

Catiryea a@ ba&m&fe @Rltird ol h@ur asm Ap@head@hb@mﬁ@l droxide

ol ol ed.co Iy
b Een R ‘%ﬁé&f%;? Rugvgd by Bhrtion ot sdliEstpd, and
Uﬂre)ﬁltt&t&@a(smfhndentﬂated Lﬁndﬁeﬂ-ize)iucéd ptresRhte tg give S00. g (1.4

t 1. 25_{2 172
ionofihe Blled komlniuft bs 5%2” b ol gl Do M., 172
7-H NMR.(D @efilfe)n@(? 98 4Rl 8), f@%ﬁhﬂhésﬂ? 36 Hz), 7.18 (2H brs),
% ?zsltmy; J&m%ﬁwﬁs b4 é(ﬁr Y §.9X)6800e 1Y Rewzes P8) t, 4.9

MY RO e N Q33 om, q, 9 = 4.9 Hz), 4.20 @H, 1, J = 5.1
Hz), 4.19 (2H, t, J = 6.6 Hz), 1.67-1.62 (2H, m), 1.41-1.37 (2H, m), 0.92 (3H,
t,J = 7.4 Hz).

Reference Example 7

Synthesis of 2-butoxy-9-[2-(2-chloromethylphenoxy)ethylladenine
NH,
N

/\/\OJ\N ci
e

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
(510ul, 7.0mmol) at room temperature, and the mixture was stirred at
60°C for 1 hour. 1N 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.
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NNHNOO / OH 5 To

2- but oxy- 8- br ono- 9- (4- pht hal i m debut yl ) adeni ne (258nyg,
0.53mmol ) obtained in Reference Exanple 18 were added
nmet hanol (3nml) and 3N potassi um hydroxi de (3ml) and
the mxture was stirred at 90¢ggor 4 hour. . The
resul tant was adjusted to pH 5 by concentrated
hydrochloric 10 acid and the precipitated solid was
collected by filtration to give 230ng (0.51muol) of
t¥§ﬂ4|?3e@-conpound as a pale yellow solid. Yield:

9B NMIR s@N@Pﬁ@M&lF{Z sPl7 83, 3*1f(ah r§) 3730!1 h{ d,J=8.1

br.s
) 0 G 1 g, o B LA s i
6m5 H2)1, (24,05 J(388.,6 $)z), B.6%61(6AH2H, my F48- B4UZ()2H m) 0.92 (3H,

2 2H, 1.78-1.73 15 (2H, m), 1.66-1
Ffs %‘H'iz()m 1%6 (2H, m, O. 91((3Hn2, J=17.3 Hz).

I@CErmEEammd: 8 20 Synt hesis of _
@Mé@ﬂs ?\F %I?ﬁm% e hp X g? Q:S;bﬂ #Mi/l&)ﬁgﬁgkﬂ%thﬂrgde'nihg

2- but oxy- 8- MEt hoxy-9-{4- (2 20

Ligenzam de) but yl } adeni ne (682ny,

1. 5mmol ) in erence Exanple 19 in ethano

( Yne (3nil) and the m xture was
stirred at 90C f 4.% hours. After cooling, the
resultant was fil edmand the filtrate was
concentrated under ré pd pressure, followed by
addition of water and traction with chl oroform

(et hang a%o?@tmﬂ_%? 21g§to:8)" galgl(g | ayer was washed wth

wat er and saturated brine” dried over sodiumsulfate

aormetntpheneryatioiadenine (FIRrmeslBmmpheobtediatln
VRé&fePatdel Eﬁé!rnl%}’e gi 1.|n| mmmeﬂ«ﬁglma&&wa@&ﬂﬂﬁ waﬁdégﬁomg,

e 46 of the'titled conpound
gjéé ég%l omY fngeraggg/'s: and the mixture r\;/pas 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%. :

1H NMR (DMSO-de) 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)ethyljadenine
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H NVMR (DMSO-d6) 5 6.79.(2H, brs), 4.15 (2H, t, J =
Hz), 4.03 (3H, s), 3.82 (2H, t, J = 7.0 Hz),
.73-1.68 (2H, m, 1.67-1.61 (4H, m, 1.43-1.39 (2H
n, 1.28-1.23 (2H, nm, 0.92 (3H, t, J = 7.4 Hz).
Ref erence Exanple 21 Synt hesi $gpf
3- net hoxycar bonyl benzenesul fonyl chloride 0 Cl-S=:0
10 To a solution of 3-chlorocarbonyl benzenesul f onyl
chloride (5.0g, 21mmol) in THE (100m ) was added
met hanol 1. ®Hd (42mmol) and the nixture was stirred
at roomt ragure for 13 hours. After the reaction
Iagnt was concentrated under
ve 5.14g (21mmol ) of the

a pale purple solid.. Yield: 100
0 (1H, dd, J = 1.4, 1.9 Hz),
8.42 (1H, dt, J = 3. .9 Hz), 8.22 (1H, ddd, J =
1.2, 1.9, 7.9 Hz), 7.7#(1H, t, J = 7.9 Hz), 4.00 (3H,
s). 20 Rebekg X&’f@"(@l&a%n%’tﬂ%fﬁﬁ?érﬁmﬂethyl]adenme (436mg,

2- but oxy- 8- net

tzfaquoghBéfﬁésnw Examnie)8 wears afded enethanolp2mil)
NafM 5N aquéos oﬁss@.lm droide g&u%o‘ho(ilghhl Na®d the mixture was

L i ER 2%3@3&%"?' ¥ iporhibled with

af}mhhémm mmochﬁﬁ&daaddﬂdé tive pré&pﬁh&wpi’(ﬂﬁﬁwalsfdmwcted by
{ ren
SR E SRR ot YT e 2P 3hRRed Bl S06TG s grere

n@daleﬁ thewgto gndrhh@ctnattum orast shigyed &t (ISECifor StheurmurAfter
Tébdl[ifg[ tﬁ@%eéﬁﬁ%gt Was adfesingt ®ith Sitdrifa Bailiwe was

concent rated un
hydrogencarbonate solution, and methanol was removed by distillation.

51
6.6
1.7

titled conpound
% 1 H NMR (CDC13)

The precipitated solid was collected by filtration to give 384mg (1.0mmol) of
the titled compound as a white solid. Yield: 81%.

1H NMR (DMSO-d¢) 6 8.01 (1H, s), 7.22-7.20 (3H, m), 7.14 (1H, dd, J = 1.6,
7.4 Hz), 6.98 (1H, d, J = 6.5 Hz), 6.88 (1H, dt, J = 0.8, 7.4 Hz), 4.41 (2H, t,
J = 5.0 Hz), 4.28(2H, t, J = 5.0 Hz), 4.19 (2H, t, J = 6.6 Hz), 3.53 (3H, s),
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.
1H NMR (CDCls) 6 7.99 (2H, 4, 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 = 62Hz)
Reference Example 11
Synthesis of 2-butoxy-9-[2-(4-methoxycarbonylphenoxy)ethylladenine
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5 reduced pressure and purification by silica gel
columm chromat ography to give 724ng (1. 4mmol ) of the
titled conmpound as a white solid. Yield: 100% 1 H
NVR (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}688.00 (1H, ddd, J =

1.3, 1.7, 7.9 Hz), 7.79 (1H, t, J = 5.8 Hz), 10 7.73
(1H, t, J =7.9 Hz), 6.81 (2H, brs), 4.13.(2H, t, J =
6.6 Hz), 4 (3H, s),  3.90 (3H, s), 3.77 (1H, t, J =
6.7 Hz), 2 2(1H, dt, J = 5.8, 6.6 Hz), 1.65- 1.60
(4H, m, N3 (2H, m, 1.27-1.22 (2H, m, 0.89
J)\ 7| 4 Ref erence Exanple 23 Synt hesis
o ut@xyNS xy 9-[4-(3 15
hydroxyrret hyl ben esul fonam de) butyl] adenine NH2
J~\ N>-O N HN_SOQob- (Ho The titled conpound was
obt ai ned by the sane \wephiod’ as Reference Exanple 6. 1

H NVR (DVBO-d6) 6 7.74 (1Hos), 7.61-7.62 (1H m),

7.57-7.Pfe €131|E|d c@mpo@ﬁd chfa'sé?’ogtél;’:ed %g' th@san@e Zr%tﬁﬁd as
br sger 5,41

2“%4E§%WP1?2 J = 6 6 Hz) 4 02 (3H s) 3 76 (2H
tl,H&NMRG WWBWW((QH ddu,= 8.6-Hz),87.26. (@H"Zs »6.90 (2H, d,J

¥ ysk 457 R0 dpd aflaad G e 4 -&éﬁ% t,J -

S(jrm’tHe)s|357®f(33 shut.6Xyk.g6n2HHam)y -194 1 4-88(2H, m), 0.89 (3H, t,J =
I\izéo}'r_\Il thyI be nzenesul fonam d e) butyl] adenine 175

\>0H /~/~ONN
Reference Example 12

Synthesis of methyl 4—(2-romoethoxy)phenylacetate

o\

The titled compound was obtained by the same method as
Reference Example 1.
1H NMR (CDCl3) 6 7.21 (2H, d, J = 8.7 Hz), 6.88 (2H, d, J = 8.7 Hz), 4.30
(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-
methoxycarbonylmethylphenoxy)ethylladenine

NH,

o A\
The titled compound was obtained by the same method as

Reference Example 2.
1H NMR (DMSO-d¢) 6 7.96 (1H, s), 7.18 (2H, brs), 7.14 (2H, d, J = 8.7 Hz),
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HN-g O b--~ CI  The titled conpound was obtai ned by
the sane nethod as Reference Exanple 7. 1 H NWR

(DVMBO-d6) 8 10.36 (1H, br), 7.84 (1H, dd, J = 1.4, 1.7
Hz), 7.67- 5 7.65 (2H, m), 7.57 (1H t, J = 7.9 Hz),
7.01 (2H, br), 4.86 (2H s), 4681 (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).
RefSér @ited, Bk arfpl 1254142 Bt hebrsH.4fHz), 4.32 (2H, t, J = 5.4 Hz),

?'gﬁgo%yhylﬁnze%l%bonam cﬁg %)utyll] a é—g”rrr]l lﬁI}Ql 29 (2H m),
6 AEBH £ d= 7. NH)\ -~ O HNN The titled conpound

V\Rgfe@@ltl@é Egdm?j{etlh,e sane rret hod as Reference Exanple
1H N DVSO- L 1. 77 H. s), .

SSyBthesiyO SRS T iA-(3 18 fsy;dr Y6 th phghgeyle S legleprine

4.18(2H s%\‘H412 (2H, t, 6.6 Hz), 3.60 (2H, t,

,J 6.6 Hz 2.76 (2H, dt, J:5.8, 6.6 Hz),

1. 6161M/L!I\, 1.38-1. 30 (4H, m, 0.91 (3H, t, J

_M Relerence Exanple 26 20 Synthesis of

2-butoxyQ 8- fet h&{%g [ 4- (3- met hoxycar bonyl phenyl am no

176 carbonyl amn \t@]\\a\dem ne NH2 11 \ N>-O
0
OH

The titled compound was obtained by the same method as
Reference Example 6.
1H NMR (DMSO-de) 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,d =5.2 Hz), 4.19 (2H, t, J = 6.6 Hz), 3.51 (2H, dt,J = 5.3, 7.2
Hz), 2.62 (2H, t, J = 7.2 Hz), 1.67-1.62 (2H, m), 1.40-1.35 (2H,. m), 0.91 (3H,
t,J = 7.4 Hz).
Reference Example 15

Synthesis of 2-butoxy-9-{2-[4-(2 -chloroethyl)phenoxj]ethyl}adenine
NH,

NZ N

The titled compound was obtained by the same method as
Reference Example 7.
1H NMR (DMSO-d¢) 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,J = 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-
cyanoethyl)phenoxy]ethylladenine
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N\ ~O0OO0OQ HN 1 H To a solution of

2- but oxy- 8- net hoxy- 9- (4- am nobut yl ) adeni ne sol ution
(1143ny, 3.71mmol) obtained in Reference Exanple 20 in
THE 5 (37ml) was added 3-net hoxycar bonyl phenyl

i socyanate (689ny, 3.9mmmol) yHger ice-cooling and the
m xture was stirred for 5 mnutes. The precipitated
solid was collected by filtration to give 1550ng
(2.4mmol) of the titled conpound as a white solid.
Yield: 86 %NH,H NVR (DMSO-d6) 6 8.67 (1H, s), 8.10
(1H, dd, J 1,0 2.2 H), 7.57 10 (1H ddd, J = 1,0,
2.2, 8.2 Hk)’,| M8g(1H, ddd, J = 1.0, 1,5, 7.6 Hz),
7wkﬁ, ﬁ 7.6, 8.2 Hz), 7.68 (2H brs), 6 17
(1H, t, =5.7\Hz), 4.15 (2H, t, J =6.6 Hz), 4.05
(3H, s), 3.86 (2H\ t, ~ 6.8 Hz), 3.82 (3H, s), 3.10
(2H, dt, J = 5.7,98 1.73-1.66 (2H, m,
1.66-1.59 (2H, m, 1.4 5 (4H, m, 0.88 (3H t, J
= 7.4 Hz). 15 Reference Exanpig 27 Synthesis of

2- but oxy- 8- net hoxy- 9-[ 4- ( 3-

hydr oxyrretatsplptien pf 2rbutsarBdAyita@i- no) but yl ] adeni ne

yrEet ° ARt N . _
it o Bt Pt e ol bk in Reernce
Rexampie & SERIAMIFe(20ml) wasnaddqdbrestivas cyanilea@08bme sy 9mmol)

7at§x%o(ni temperat(irédahd the nixture Wl ditted af réogn‘l(?tgﬂn%&%ture for
k&0 gaiciat S01Cyfr 4 hbhrs. 517 Hggrockiorid paid whs afided to the
Tedultant ahddthd 2liktude wascdndertfiateddudder educed 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 give a cyano product. To a solution of the obtained cyano
product in chloroform (25ml) were added sodium acetate (653mg, 3.6mmol)
and bromine (180nl, 3.6mmol) under ice-cooling, followed by stirring at
room temperature for 3 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 resulting crude crystal was
recrystallized from methanol to give 948mg (2.1mmol) of the titled
compound as a pale yellowish white solid. Yield: 82 %.

1H 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-phthalimidobutyljadenine
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(2H, t, J = 6.6 Hz), 4.05 (3H, s), 3.84 (2H, t, J =
6.8 Hz), 3.09 (21H, 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
(3H, t, J =7.4 Hz). 5 A exanple of a pharnaceutica
preparati on There was preparegy@an aerosol containing
per 1 g of the aerosol, the conpound of Exanple 9
(0.641ng, 0.06%, ethanol (26.816ny, 2.68% and
1,1,1,2-tetrgf|uoroethane (972.543ng, 97.25% . 10

| NDUSTRI AL PLI CABI LI TY By the present invention, it
has beconq, Nble to provide an 8- oxoadeni ne

0 ound t@We as a therapeutic or prophylactic
agggP/“Un ti"'seses including allergic diseases such
as asthma and atepic dermatitis, viral diseases such
as herpes and cancers. Further, in a case where the
15 conpound of the prpseot i nvention is external ly
applied (topical adminifStration) in a formof spray,
etc., system c advers ffects caused by an
ity is suppressed and the

i nterferon i nduci ng ¢
strong effect is exh ted in the applied region. 178

CLAI N|B ’ﬁ}:(le B8 3 Nm@ﬁsf@@a@lzf%i whg%a% hha%hod as
a - 1
é&z‘ 2(R)n 5 wherein rlngArepresents a

&Hmmmsm ds peEtOG (CHY BRY85IT. 8% (A, @h), 7. D4 19H, brs), 4.14

g@gﬁf‘tr gd geiaz?a{ @'xgﬁhgt lwg% ﬁ)&?( gé %l;ta haé%gﬁg) L70.
hhl7@aRky,Imprib6p; 1.0 (@Hk o)y 1g58+ip 524 2Hly an)oXy8P Kabdy t, J = 7.4 Hz).
gﬁ@fépen@eg ﬁ@l%qm nogr oup, amino group, an al kyl am no

rou group, or a 10 cyclic am no
g$§gy§§res1s of (2- butoxy-8 bromo 9-(4-phthalimidobutyl)adenine

NH,
S
Br
/\/\O)\\N N
\\\kﬁ\N o
o]

To a solution of 2-butoxy-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 (9211, 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%.
1H 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),
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n represents an integer of 0-2, and when n.is 2, the
Rs may be the sane or different; Z1 represents a
substituted or unsubstituted al kyl ene group or a
substituted or unsubstituted cycl oal kyl ene group; 15
X2 represents oxygen atom sull¥@r atom SO2, NR5, CO
CONR5, NR5CO, SO2NR5, NR-SO2, NR5CONR6 or NR5CSNR6
(in which R5 and R6 are each independently hydrogen

L e (R | S Bt Pitaly APBGeli ¥ b v

YRefenehBExaprmded®t each i ndependently a single bond

0 I 3 . esents oxygen atom
s%¥¢%¥%%¥é%?q@EE%Qﬁ%%%%%ﬁ§§§?EE&% is hydrogen atom or
anydinoxyrathauphenzamids)pigtydladenine R2 represents
hydrogen at@mp, a substituted or unsubstituted al kyl

group, a s bst&tuted or unsubstituted al kenyl group,
2dTON, 2§ unsubstituted al kynyl group or a

a substit;ﬁi 70
S t g%gubstituted cycl oal kyl group; and Rl

represents Hyerg%g\:tonl hydr oxy group, an al koxy

group, an al koxycarbonyl group, a hal oal kyl group, a
hal oal koxy group, asubstituted or unsubstituted aryl
group, a substitutedN fnsubsti t ut ed het eroaryl 179
group or a substituted Jor ghsubstituted cycl oal kyl
group, or its pharng e y acceptable salt. 2.

The 8- oxoadeni ne compw rding to claiml,
wherein ring A represents a 6-10 nenbered aromatic

car bocyk? Rcbyiory-8-hromos91(§-shthalimideputeladening 2dBme,

r0.63 ne@bl)ad bttt dl i RBRIreh 8 AlxafEple el £6/efd alledméithnol (3ml)
and ,0- 2 sul fur, at X

t t 0- t .
e ARE B ey g BidE o] =i SR BHE RO Feg 2t 90°C for
C‘hlhbujlns , Taehrgduliaytiag adjoseed topHLS byceorrensratad fhydrochloric
. - ns (0] Q.
AL b SR Ok B1RLAS S LGB e 230mg
HAl emnready ofjthrutitlefl conipausd eer b pals yellimsold ouPieldn95%.
al i WA omwsm&f))k@ﬁzl@ﬁ (S BROS 8.8 giﬁ' isyés)fiww(m,%m =7.6
a has’ I- arbons. and a

in which each | noi et
CIS;;)I, Vé%ﬁgﬁonﬁrgu’%ﬁ (1H, d, X = 7.4 Hz), 6.80 (2H, brs), 4.15 (2H, t, J =

6.5 Hz), 4.05 (3H, s}, 3.86 (2H, t, J = 6.8 Hz), 3.23-3.17 (2H, m), 1.78-1.73
(2H, m), 1.66-1.61 (2H, m), 1.41-1.36 (2H, m), 0.91 (3H, t, J = 7.3 Hz).
Reference Example 20
Synthesis of 2-butoxy-8-methoxy-9-(4-aminobutyl)adenine

NH,

NZSN
| Y—o
/]\\N N>—

-

NH,

/\/\o

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
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nis an integer of 0-2, and when nis 2, Rs may be the
sane or different; Z1 represents an al kyl ene group of
1-6 carbons or a cycl oal kyl ene group of 15 3-8
carbons, which is optionally substituted by hydroxy
group; X2 represents oxygen ajpg sulfur atom SQO2,
NR5, CO CONR5, NRSCO  SO2NR5, NR5SO2, NR5CONR6 or
NRSCSNR6 (i n which R5 and R6 are independently
hydrogen atom a substituted or unsubstituted al kyl
rrgapic Biyet W scwasined witinwatersahd tsatutaged drine, dried over
W‘l’@ﬁ{ éﬁﬁéﬁe d %bﬂ@éﬂfﬁfﬁt&‘; ﬁﬂﬁep ET‘&““% e%@ﬁpgns’l‘he residue
0 e a

rein the substituents

cya$ prrifipd By silisa gal @oggpeﬁlzer@mat@m%phﬁar%gl@ﬁ 4a€tlcmg (1.5mmol)
hatdhexvt1&H @b‘ﬂbpo@'hdaé:kﬁ 18Ketpwdolik. 6 Yidiar bous.,

1 REE, BB e u i%x%ﬁa{abﬁnérﬁﬁ [P0l 765G Aok BH, 5,

13.82q@Hhans,= A0 Hdj,al. kglnﬁsr(amrmym 67- Wbl (hHe an)y 1.43-1.39

32%6&@9?% 5??{%11&»%3),, $3$H %0} L HHA ng;n no group,

sRﬁtfstcnqﬂEzdamMe an al kyI group of 1-6 carbons.); Y1,

-Y§yrﬁmsé§ { S0 SR cEARy| BUERERIETbhY| dusting! @ bond

ene ons;” X1 represents
e,@,atom sulfur atom SC2, NR4 (wherein R4
rep esents 30 hydrogen atom or an al kyl group) or a
si ngkep\bond; R2 represents a substituted or
unsi uted al kyl group of 1-6 carbons, a
substTtuted_or unsubstituted al kenyl group of 2-6

car bonsy, g SUPRLL Lubed, L HRSHOALLLUhed Bl KNIl S5OY8 og,

of 2-6 carbons or a su ute uns
Glohowlkin TS 0phl) Sved adddéb methahel &i7ml (4@ mmol) and the

Stjld h& W%&t stifted %ttlﬁgn?{égﬁ#)exg{tﬁyg ol & ?f?ﬂlrs Or R4Rr ¥R reaction

roup is sel ect rom a @g at om
Hy%ﬁ 6525;1 ?125361@ the sesitlkand wap sopcentraiet Hadsp ﬁgducéeﬁi pressure to
§ vé QXN4§(MnQﬂ) dBthe 148 coaipnied aﬁrﬂ eQJ’LQ‘IHI’e sélid.. Yield:

mno group of 1-6 carbons kl yl am no
°in which the each al kyl nnlety has 1-6 carbons,
arld NMR(ODCL ) an8.70 ((EQu),;J arid4RL.9 Hay, aseﬂt(m-lhyld,r@gem 4,7.9

TP e P A& PP BT 9 g o0 n

goup of 1-6 carbons, a hal oal koxy group of 1 6

CREBANoe Bxattpid bbut ed or unsubstituted aryl group of
6- 10 carbon& a substitﬁted or unsubstltuted 5- 10
moidests of 2-butoxy-8-methoxy-9-[4-(3-

methoxycarbonylbenzenesulfonam1de)butyl]adenine

NH,

To a solution of 2-butoxy-8-methoxy-9-(4-aminobutyljadenine
(440mg, 1.4mmol) obtained in Reference Example 20 in THF (20ml) were
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heteroaryl group containing 1-4 hetero atons sel ected
fromO0-4 nitrogen atonms, 0-2 oxygen atonms and 0-2

sul fur atons, or a substituted or 10 unsubstituted
cycl oal kyl group of 3-8 carbons; and the said
substituent in the aryl groupj7ghe heteroaryl group
and the cycloal kyl group is selected froma hal ogen
atom hydroxy group, an al kyl group of 1-6 carbons, a

hal oal kyl group of 1-6 carbons, an aIkogﬁngouB of

1adrieds BdHerocarhanpieresye gy ehlarige 8s2. lapmol)
abtknliged boReferghed mxcaﬁnplé@ﬁaﬁdqafemﬂamlﬁmmmﬁr @Bmmol) and
an al kyl am no gr.ou

-6 carbons a al kyl n1no
o B s, iR el oo ke ParNSe ok 5 Bown, b
ant@uuﬂaexés)easiadaedi wateriami gioufixtieerwasabicentfaied under
saturate

TR A R RAESAE mi¥fcariard B Wick gt Rl Matpetaphy o

cgdyg 6@4@11@(11 &mlm@l)fnf thd fitled aonpownd @ls enwhitieesolid. Yield:
Hhgoit uted 20 wi th a hal ogen atom hydroxy group, 0xo0
rou an al k roup of 1-6 carbons, an al koxy grou
MRS e 5 bRyl Harkbor T gt oLy G9), 255 (4h ehb J = 1.3,
or 4ar7 Q xatmr enydddrpEpL.8f 1275799150779 mthej 5.8 Hz),

ReBhal, mﬁgﬁ §¥1 &i@%aén@ﬁﬁ @Ceéﬁﬁf‘zw 02 (3H, s),

|3 QOp(BH rmpem (1, ty Jare 6emmpj 2.755@H, datg:do# GlS]QS b6dz), 1.65-

L POt S, 2, 09065 Bral, ) 21 DT, Rl Dla@lain Bt 574 Ha)

dReﬁfEﬁEﬂﬂEﬁanqﬂeiﬁb 8- oxoadenlne conpound or its

GC according to any of
PORERSRE SIS ORABT o PRI, 250 (1) of the 30
c@drmmeéhaltﬁrwgnesmmm)hyt}é}aéiemn@t hyl ene. 5.
The 8- oxoadﬁglne conpound or its pharmaceutically
accept abl e alt according to any of clainms 1 to 4,
wherei n Z'nA S>_fprnula (1) of the calimlis a
ﬁ%;g%gng‘ghai aPkyel ne group of 1-6 carbons which

y be Qubdfit\ted with hydroxy group. 35 6. The
8- oxoadeni ne co nd or its pharmaceutically
acceptable salt a rding to any of clains 1-5,
wherein X1 in the fqui® (1) of the 181 caliml is
oxygen atomor sulfur atom 7. The 8-oxoadeni ne
compound or its pharna i cally acceptabl e

OH

The titled compound was obtained by the same method as
Reference Example 6.
1H 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)butyl]ladenine
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salt according to any of clainms 1-6, wherein Y1 in the
formula (1) of the caliml is a single bond or an
al kyl ene group of 1-6 carbons. 5 8. The 8-oxoadeni ne
conmpound or its pharmaceutically acceptable salt
according to any of claims 1l-jk5wherein R in the
formula (1) of the caliml is hydrogen atom an
al koxycar bonyl group, hydroxy group, or an al koxy
group. 9. The 8-oxoadeni ne conpound or its
pharmaceutigg) |y acceptable 10 salt according to any
of cl ains /%;[jwhereln a group shown by the fornula
(2)|nt 1) of the claiml1l: 3 A COOR2 (2)
R n, Y3 and R2 have the sane
neanlng as n t e formula (1)) 15 is a group shown by
the formula (3) or\the formula (4): R3 R3 COOR2 O ~\
COOR2 (Rn (R)n (d (wherein R, n and R2 have
the same meani ng asHNadHe formula (1), and R3 is
hydrogen atom or an al Kyl group). 10. The 8-oxoadeni ne
compound or its pharmageul\ically acceptable 20 salt
according to claim?9, Wwaere R2 is nethyl group or an
al kyl group of 2-6 carbons Substituted by a
dlalkylan1no roup or a cyclic_am no group 11. The
8- oxoadam H &ﬁﬁw%waﬁ%btamc}rhzégﬁsemq gaethod as
mfgrﬂi@ugxa@@hd 7according to claim9 or 10 wher ei n

o 08508 BT A8 B BE R 53l TS 118, 7 7

phabn2tk uh), ﬂaSV;(chd:e.dehDeHz)alﬂOhstQHl hr)rréd86 I(QHny) cf.21 (2H,
t

o 2ol b 2 el 9 L% phears B 0y < 50,0

ok.65-1.61 (4H, m), 1.41-1.36 2H mj}, 1.35-1.28 (2H, m), 09 3H t,J=

7.4 Hz).

Reference Example 25

Synthesis of 2-butoxy-8-methoxy-9-[4-(3-

cyanomethylbenzenesulfonamide)butyljadenine

NH,
N
N~ ™~
[
SN 2\
Y
HN sé%o

I\
N
The titled compound was obtained by the same method as

Reference Example 8.
1H 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-
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its pharmaceutically acceptable salt as clained in any
of clains 1-111 as an 182 active ingredient. 14. A

t herapeutic or prophylactic agent for viral diseases,
cancers or allergic diseases conprising the

8- oxoadeni ne conpound or its jpharnaceutically
acceptable salt as clained in any of clains 1-11 as an
5 active ingredient. 15. A nedicanment for topica

adm ni stration conprising the 8- oxoadeni ne conmpound
ocarbbayEmimmbetitljadahine accept abl e salt as claimed in-

any of cl ai 1-11 as an active ingredient. 16. A use
of the 8-ox@d#leni ne conpound or its pharnaceutically

10 accept %»E,as clainmed in any of clains 1-11 as
a nedi ca ht CA use of the 8-oxoadenine conmpound

or/\r/ﬂbharﬂace tically acceptable salt as clained in
any of clainms 1- for manufacturing an

I mmuno- nodul at or . A use of, the 8-oxoadeni ne
conmpound or its phar tica y,/15 acceptabl e salt
as clained in any of cI i B T1°f or manufacturing a

t herapeutic or prophyl H¥td gent for viral diseases,
cancers and allergic diseas#s. 19. A nethod for

nmodul ating immne response which co ri ses
adm ni skepisedution #f 2abtaiy-8gnetiqeac?i(¢aminahnty badenine

%&ﬁaaglglmmsn?é) 3;2 Erglﬁgll.‘)}?rgg't?l#éa 1Bhﬁéf€P&?détE£ﬁhblé 20 in THF
A%%ﬁlﬁ W&Sfacﬁ‘%‘i‘}r é%Fﬂ&’@F%‘?%RF‘FH@f \?PF%?”JF s(é%%’é’& % 9mmol)

cander eatublirg d10d ghe nilixserseasWiredd éaPmittes. The

IR e 58 IRy RO B A Bl Hrnr o

aﬁi‘xcetpttlabk:emmﬁlmiaas agwhitk siohidd Ymeldnﬁﬁd% clainms 1-11.
21]1—10 S@) &9 6@???@”%&@?9%% %ﬂe@' 19 §°ZTEOHEF 7.57

HiBhickishihg laocgr%&;aai@ham B a0 ¢ 0r Ev 3 %765 Hebid 34
N1H,d0l = 7.6, 8.2 Hz), 7.68 (2H, brs), 6.17 (1H, t, J = 5.7 Hz), 4.15 (2H, t,

J = 6.6 Hz), 4.05 (3H, s), 3.86 (2H, t, J = 6.8 Hz), 3.82 (3H, s), 3.10 (2H, dt,
J=15.7,6.6 Hz), 1.73-1.66 (2H, m), 1.66-1.59 (2H, m), 1.42-1.35 (4H, m),
0.88 (3H, t, J = 7.4 Hz).
Reference Example 27
Synthesis of 2-butoxy-8-methoxy-9-[4-(3-
hydroxymethylphenylaminocarbonylamino)butyljadenine

NH;

|
/\/\o/l\ N/

HN\{p OH
HN\d

The titled compound was obtained by the same method as
Reference Example 6.
1H NMR (DMSO-d¢) 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
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Y~ RL X NY3 Z1-X2-Y2 A COOR2 (Rn 30 wherein ring
A n, R Rl, R2, X1, X2, Y1, Y2, Y3 and ZI are the
same 183 defined in the claim1, reacting the
resultant with a netal al koxide and then hydrol yzing,
or hydrolyzing the resultant]722. A conpound shown by
the formula (10): NH2 NNI \\ (100 R~ X1 ~ NN3
Z1-X2-Y2 A ~COOR2 (Rn whereinring A, n, R Rl, R2,
X1, X2, YL1. Y2, Y3 and ZlI are_the sane defined in_the
L& 4.= 597 HE)iproddsd Hadr Jpt 8paFizhg? Aile28L sk ohadnT Ad2), 4.17
CRFRQY 0= aas HR5.C4 08e@H, 3) 2884 @H. ol & énslsb 1=ﬂz€,\r/]m0f9f(21—1,ldt, J=
C L ot e a c 0 wn 0 a
SRS S F WA B PR BB L 35 R &, 0.1
ABE2; ¥2= R 4H2R2 (Rin whereinring A n, R R, Rz

Y, . [ e same defined in the
éﬁ%’gﬁé@&plghg é?gﬁﬁ%@ﬁge a{%/ Yhe formul a (11):
NH2 N 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
admiriistration) in a form of spray, etc., systemic adverse effects caused by
an interferon inducing activity is suppressed and the strong effect is
exhibited in the applied region.
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OCH3 (11) \ RIX NN3 Y ZI -X2-Y2 A ~COOR2 15 (Ryn
wherein ring Ao n, RR R, R2, X1, X2, Y1, Y2, Y3 and
Z1 are the sane 184 defined in the claim1. 25. A
conmpound or a pharnmaceutically acceptable salt thereof
sel ected from the group consi®ging of the foll ow ng
conpounds: 2 - Butoxy-8 -o0ox0-9 - [2 - (3 -nethoxycarbo
nyl phenoxy) ethyl] adenine, 5
2- But oxy- 8- oxo0- 9-[ 2- ( 3- net hoxycar bonyl net hyl phenoxy) et
hyl ] adeni ne, 2- But oxy- 8- ox MS
[ 2-(2- nethoxycarbonylphenoxy)ethyl]adenine
2 Butox 0-

het ho ?EF?%LE;?PE]}@%H&@'f%?Wl By s forarulan1):
-Butoxy 8- oonﬂ [2 -(4-nmet hoxycarbonyl phenoxy)
et hyl ] adeni ne 22- But oxy- 8- oxo- 9-
[ 2- (4- met hoxygar bon Inethylphenoxy) et hyl ] adeni ne, 10

2- But oxy- 8NBXO- 4- ( 2- met hoxycar bonyl et hyl ) phenoxy
] et hyl } adehi ne, || 2- B ¥ 8- 0x0-9-[ 4- (3 @Rt hoxycarb
onyl ¥énze | f ] de) butyl ] adeni ne,

2RBuUt ox)! 8- oxeZ9- [ 4N(3 . V3
nethoxycarbonylnethy%ﬂg?;enQQUI '
butyl ] adeni ne, 15 2=Bufoxy-8-0
nmet hoxycar bonyl phenyl am nocar bonyT ayy
adeni ne, 2-But oxy-8-0x0-9-[4-(3 "
e P OXNRERIIHAPA MPARRNL 48 O AL Yhdskyctic
[engpF@%@(hmmbmmyoegom@qr@gm hydr o- 9H puri n-9
iR%g?Vés)e%H‘)ﬁl ﬂaaag&@}a@%h&h)amyﬁgw ip,3¢8 ﬁ&&fcﬁqyalkw group, a

no- 2- but oxy- 8- 0X0- dro-9Hpurjn-9
h?lpﬁh%)gr?‘éﬁa %}%?mgsm @hy@ma&% am%tquﬁloalkoxy

3%1(0{:[;3 il groug, Bt AXytBnB¥Ogroud, 3 ddikyladtinB WrblpPor a
chgf%ggKJ amnO}WEthyI) benzoat e,

n represents an integer of 0-2, and when n is 2, the Rs may be the same or
different;

Z1 represents a substituted or unsubstituted alkylene group or a

substituted or unsubstituted cycloalkylene group;

X2 represents oxygen étom, sulfur atom, SO;, NR5, CO, CONRS, NR5CO,
SO2NRS3, NR5SO2, NRSCONRS or NRSCSNRS (in which R5 and R6 are each
independently hydrogen atom, a substituted or unsubstituted alkyl group,
and a substituted or unsubstituted cycloalkyl group);

Y!, Y2 and Y3 represent each independently a single bond or an alkylene
group; _

X1 represents oxygen atom, sulfur atom, SO, 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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3-({[ 3- (6- Am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-
yl ) propyl ] am no} et hyl ) benzoi ¢ aci d, Mt hyl

4- ({[ 3- (6-am no- 2- but oxy- 8- oxo-7

, 8-di hydro-9H purin-9- yl) prepgl] am no}nethyl)
benzoat e,

4- ({[ 3- (6- Am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9
30 yl) propyl ] am no} et hyl ben20| c acid, Methyl
(SOl & 2 SLEbstifat %tlélﬁy stltm@ gwrcinalkyil gropp, pr opyl | (

2013@% ?B@Hﬂ&ceﬁtm&hﬁ@&%ﬁtaﬂﬂé ggjt. methyl }p henyl)
a

[%- ({[ X eeg/bsﬁﬁ%&e@%tcawosu&%ceprélreg 18 gleémoks Whereinging A
- reprgdtityld ﬁmmﬁierfﬁbbtsdd) aﬂhﬂﬁlﬁi& }:ﬁﬂﬁﬁ@‘bﬁc rﬁ’;'g Rirhy 5- 10

s BSed Pstr s R R i A H et Bt Soeted from

[<2~4 (lﬁrm@tozm@&mm@toms addHy-@r Sk atoms;
Eﬁr l{ei’lltg ﬁtﬂﬁé%ln 58 u?%&%g%é{)&%d?pg (];] (?] axr'l%orbﬁ_l_a laydroxyalkyl

| -muﬂ 9 %r&‘?ﬂ%}i lpauw Epvien i [Lph @gﬁh@m €an akkoxy group of
31 -[64ce(1{)|b413 -HyHroRy. F dIX1067oa3*b6hB)/Q mi&ﬁksxly igfoup of
yg,c)’r ltj)tn% ?nr{]ngoér%all:)t ony en]}tll fo i C6 gacl:llbons a

(@19.{1%{14::1&16? gnwp 1ﬁw|bhutgh>@alo$r fmkga ?rllc?cﬁ,il ha@I 106 LHripsrid, rdd a

u rrolrdin et

%X%S]%ﬁﬁ’%"o% ﬂ“f%henyl ) acet a%/e ()é-{[[4-(6-Arri no- 2

-his anyinggex ®f O-8; dnHywihen @i—lsrﬂuRsn may beibe\dame 8r different;

Py £ rlegélﬁts]aﬁ’ Labivhe gPohp Rk 156/ lbehdhe BRG WG ikYlehe group of

ai*lﬁ{ ﬁrlpope Hiiel 19 optiopally substitntesl By Rydrexo Brpinsi n- 9

- X4 ydpit lyéﬂn@o | hhareye! Wik &BrA080,, NRS, CO, CONRS, NRSCO,

S

SO B AASEDRE o NRITIRe dimviych R R ereo
mki):bdﬁg‘léﬂltlf Bydrogen atom, a substituted or unsubstituted alkyl group
n@tﬂ&?&’ﬁbg}%? gay"e L Hs&&{%d}cﬁ' L?Hélul))saut%tt'e cycfoalky]I group of 3-8
(Grbph4; vheseinnidhe2sbstitaends ok the aladigrydp orddscinalkyl @roup
-ark Qelé&'ééflf}orﬁrﬁef'l% )en%m]ﬂﬁrfoﬁg}z#r})gﬁ gﬁﬁl ah}ééfgg @p gf 1-6

(3 4-( 6- Amn02 ut oxy- 8- 0x
PBﬁt GRRORYt §FPHPa m#%ywm&) BEQI/P P£8e$ .carlmsd
I\(E:’alrbhﬁ:noyl roup, ammo group, an lammo %oup of 1-6 carbons, an

[%a.fl%{lﬁxyﬁle %%%&8 in thlc% é/ac% Oﬁ((yl rri01e 005 9 puri n- 9.

A8 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, Y2and Y3 represent each independently a single bond or an alkylene
group of 1-6 carbons; .

Xlrepresents oxygen atom, sulfur atom, SO, NR4 (wherein R4 represents
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
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



10

15

20

25

30

35

20

(di met hyl am no) - 2, 2- di net hyl propyl ] am no} sul f onyl ) phen
yl ] acet at e,

[ 3-({[4- (6= Am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9
-yl )butyl] [3- 180

(di met hyl am no) - 2, 2- dlnethylpropyl]an1no}sulfonyl)phen
yl]Jacetic acid, Methyl

[3-({[3:(6-am no- 2- but ox d|h ur|n
I T S e S R e
l\daaﬂglylammo group in which the each alkyl mo1cty has 1- 6 ca.rbons and a
ut oxy- 8- oxo- 7, 8-di hydro- 9H purin-9
sg% [a?n{n]% %lg"ﬁ?’d%lolgy 2- %et hyl pr opyl ) am no]
1 tmst}rp%elmdrpacet%tpm, hsBlrpgy group, an alkoxy group of 1-6

(BerABhE0arn dikdd B hrBoRYPerbu G PRSP ﬁrﬁélogﬂéyll EPSEY of 1-6
rﬁ?dgssay 2 hadealloxy g591p £filnBcasbersna Sphstiited i wesubstituted

3 f A 2175 10 c:arb%nst a subst1tute(% or l.ansubsutut(':_f_l 5-10 membered
- -(6-am no- 2- but oxy- 8- 0X0 purin:

ety e SRR Lo DF ORISRt e Tl Hittogen
[&ofdd, 0-2 oxzgenatdnisuind V-3 -salfnr /4 t8nth, vy dr suBstinuted ror9

léé{%]a‘%ggiﬂ%% ok&l%]aﬁﬁlr%?ﬁgqufonylc)aﬂﬁ Ié‘ﬁ’yl ] acetate,

[@&nqd {lpqsaud subst1tuent in the aryl group, the heteroaryl group and the
(éif %rob.l‘ﬂ)t 2%3618:t04 From St HblbpdhstS b WY d 1oy grbhBULY alkyl

oﬂfﬂg‘&r %fér‘if’dPPP&nM&ﬁl%Mgm% REAYR Tatkens analkoxymroup of
Mehydrbons, a haloalkoxy grou of 1-6 carbons, an alkylcarbonyl group of

6- 2-b 7, 8-di hy H-
SR R by ALk bt T e e o
adialiyjlamiifio gyéypéwherdin, the&ach alkyl group has 1-6 carbons),

4 e LA B G193 3l Yt A Wi
(WChEtammmp conztadiimg: In? etspy lemismsienied droph )lo@rnitrogen

Oeltﬁzrﬁ@ iody d@g@ﬁlatom and 0-1 sulfur atom, wﬂmé'x be substituted
3-{[[4-(6-am no- 2- but oxy- 8- oxo- 7, 8- ro-9H purin-9

w?m%oges -atpgy &%immgaoum PER SERMY: %‘hﬁ#@j %Pﬁﬁf}]p
herpbhs par alladsy groun df {14 darbons, an a.lkylcarbonyl group of 2-5
urln

(SapOhR%: U 80y £l IPUOc QS BUT s WABHY,) of

dbiedsalidetliy|

[&éihﬁ#,&%g}ia@%ﬁ%g&gﬁ%éﬁ%o -7, 8 di hydr o- 9H purin-9

i rret pB-oFpaianino P ompen xty iPhaaoesiceudically acceptable
[s%ﬂﬂ é&é’oraﬁh e&u% D - DX W Be @K X% iR - Bl R0 8 I PaY the Salim 1

(1a |°.ws1=f§/ I%Winm SPibratgmy NS 3P RTSR: A6 NG RBheny|

]acet i d‘lﬁCB{hxoaHEhIiHé compound or its pharmaceutically acceptable
s?él_1§ %i(?orgl& g ”837 ST OXY 183 ereis Y3 VIO 2 s i)no_f9 the
(@lmdplysra singlh: botdy methyierie] anetiglerss.hyl ) phenyl ] acet a

(5. am S seadonipe,compoynd of e phemacsuticglly qrpeptable
|qall{ gcqarding to any of claims 1to 4, whereln Z1 in the formula (1) of the
QT ' 8ld ShBightyéHBheRHIkAhE RrBRb B D-BNEIHLhaGich may be
asubst1tuted with hydroxy group. )

6. 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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(3-{[[4-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydro-9H purin-9
-yl )butyl](2- norpholin-4-ylethyl)am no] net hyl } phenyl)
acetate, .

(3-{[[4-(6- Am no- 2- but oxy- 8- o¥®t 7, 8- di hydr o- 9H puri n-9
-yl)butyl] (2-

nor phol i n-4-yl et hyl ) am no] net hyl } phenyl ) acetic acid,

Met hyl

(@l [13is gvgsnrriom Bo sHEr 8teme- 7, 8- di hydr o- 9H puri n- 9
"|7.20 Tl'lle 8-oxoaderr]1in¢ compolund or ilts ph_armaceuticlally r.';1cce table
HAPL O33N L Y10 0Reld SR IR B ARD PP e
[ Glinf [14is( sangle bordbott ax wllSylene gro8p dif ly@rcarBéhgur i n- 9

g 1) bUt’MJf%%[c%(p%(d]e ¢ ¢b g@gllnd%ér%/ {'%%/ lp%ta!?)ﬂéceutically acceptable

ami no} ne enylJace _
(alf pocqrdingritg any-afinlaigys 3-'bxuheregn Rindhe-formpia { 1-¢f-the
Vi tihgl j I
(CEF Sy OB hRBRY, o BRCRILEboE] group, hyroxy group or an
yAKeXY greWRi 0) phenyl Yacetic acid, Methyl
(?3.- {[ t2-r;1(r|€e 816 trdenidid @fih‘rp%u@liﬁoorn@ ltaEMfHdéuQﬂdaﬂyl lalcBeftable
yl), e am no} pheny. C e, . :
(et Eectlrgtng o 6o ol 36,805 ein & sy SapwR i theyformula
3Q) i Yipe Gpyhhilan{l)of pherylin acet at e,
(3-{[ 3-(6- Am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-
yl ) prepyl i no} phenyl ) acetic acid, Methyl
[ 3=({ ( 6- aIGOOR2- by oxy- 8- oxo- 7, 8- di hydr o- 9H-purin-9
- yl X\ p¥opyl] am no}nethyl) phenyl] acetate, 35
([ 3-({[ 3YR%; Am no- 2- but oxy- 8- met hoxy-9H-purin-9- yl)
propyl] am no}nethyl) phenyl] acetic acid, 187 Methyl
(@vHelréi?r £fifig 2 RON 2Y Hah@R2 Bavexthe/s&md iyl Rrgdis pUthd fdtmula
;(ﬁb) et hyl ] %2- nmet hoxyet hyl ) am no] net hyl } phenyl)

tate, (3-{[[2-

(is-afgroup howhdxy tie fatiobay(3P bk phue formuld @t hyl ] (2 -
met hoxyet sl ) am no] met hyl } phenyl ) acetic acid, 5 Methyl

(3-{[2-(6-[am no- 2- but oxy- 8- oxor¥, 8- di hydr o- 9H- puri n- 9-

#ﬁg@yl }phenyl) ac¢tate, Methyl _
(3- (6-a - 2- but ox 04 -F%I hydr o- 9H puri n-9
-y hyl] (et hyl )ﬁi{(ﬁ%}\yﬁylc%p enyl ) acetate,
(3-{[TZR) ’ .
(6- Am no-"2- but oxy- 8- oxo-7, SI@nhydr 0- 9H puri n- 9-
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 acceptable
salt according to claim 9, wherein R?2 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
cbmpound 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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10 yl)ethyl] (nethyl)am no] nethyl}phenyl) acetic acid,

Met hyl 4- [3-(6-am no-2

- but oxy- 8- oxo- 7, 8-di hydro-9H purin-9-yl) -2 -

hydr oxypr opoxy] benzoate, Methyl (3-{[ [2 - (6 -am no-2

- but oxy- 8- oxo0-7, 8-di hydro-9H-mpin-9 -yl) ethyl] (2 -

hydr oxyet hyl ) am no] net hyl } phenyl ) acetate, 15 Met hyl
(3-{[[4-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9
-yl ) butyl] (2 hydr oxyet hyl ) am no] nethyl } phenyl)
Activgiggredient

- Byt oxyy ﬁqé}égeﬂdc?m( S&dﬁf@l&éﬁ&ﬁé&&nﬂék R Piyeaseb Nacers or

%ﬁa&&%@%ﬁa{%ﬂ%%mﬁ&gwﬁé@ﬁ% compeuRel or s
Iﬁbﬁl@ﬂace&txdé)ﬂg a&:ceb?able (salt aethompdanbaiy bpbRmesy)-11 as an

cgﬁ{e] aden ne
Lienh. 9 [ 2- (2- hydr oxycar bonyl et hyl phenoxy) et
hi3 | adehmﬁehcarﬁent for topical administration comprising the 8-

X %Hg‘&’é)z‘m?e O3 Rpoulnd §HitE WHA ¥R RLRRAUY RGBS SAN! P88 imed
_ig Ak 9f glaims- o 1]l Ay an metive ipediony | et hyl phenoxy)
efdy! | aderl e the 8-Bkdxehife Qvensbdrid of %s(ﬁharmaceutmally

-h dro ycar et hyl ) pheno et hy| dem ne,
Jt:foa% {aame ?f%‘]ﬁf’ﬁ&nlyl 1 B RS HoRBIED d
eﬁ’but yIA a@e i iRe 8- Bioé’déﬂiheky)rr&:dmm Or fits 1613armaceut1cally

dr.o %bclars?.?tB%ﬁ g &l benzenﬁ I(sag;lnsol Ii%nfo n)lggltﬁlauturing an
hmhnuxrpemokiuﬂryﬂophenyl am nocar bonyl am no) butyl] adeni ne
S oxy EArDa I e BT haTDY Saipnund or i pbarmacr ialy
eafiggptable salt as clmmed in any of claims 1-11 for manufactunng a
therapeutic or prophylactic agent for viral diseases, cancers and allergic
diseases.
19, A method for modulating immune response which comprises
administering to a patient, an effective amount of the 8-oxoadenine
compound or its pharmaceutically acceptable salt as claimed in any of
claims 1-11. | |
20. A method for treating or preventing viral diseases, cancers and
allergic diseases which comprises administering to a patient, an effective
amount of the 8-oxoadenine compound or its pharmaceutically acceptable
salt as claimed in any of claims 1-11.
21. 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,
10
\> (10)
Y1
R X Y
Z _XZ_Y2 COOR2
(R)n )

wherein ring A, n, R, R1, R2, X1, X2, Y1, Y2, Y3 and Z! are the same
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reacting the resultant with a metal alkoxide and then hydrolyzing, or
hydrolyzing the resultant.

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

NH,

NZ N
| \> (10)
/Y1\ J\
R X' N N 3
\ Y\ 2
21__xz_yz_@/ COOR

(R)n ,

wherein ring A, n, R, R, R2,_X1, X2, YL Y2, Y3 and Z! are the same
defined in the claim 1. '

23. A process for preparing the 8-oxoadenine compound as described in any

of claim 1-11 which comprises deprotecting a compound shown by the formula

(11):
NH2

NZ N
PO
Y
R17T ! \N l\{ V3
z1—x2——Y2—Q\Q/ "SCOOR?

(Rn :

wherein ring A, n, R, R}, R2, X1, X2 Y1, Y2, Y3 and Z! are the same
defined in the claim 1.

24. A compound shown by the formula (11):
NH,

o
R1/ \ V3
z —xz—;Y2—®/ SCOOR?

(R)n
wherein ring A, n, R, R1, R2, X1, X2, Y1. Y2, Y3 and Z! are the same
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defined in the claim 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)ethylladenine,

' 2-Butoxy-8-oxo-9—[2-(3-methoxycarbonylmethylphenoxy)ethyl]adenine,

2-Butoxy-8-0x0-9-[2-(2-methoxycarbonylphenoxy)ethylladenine,
2-Butoxy-8-oxo-9-[2-(2-methoxyca;bonylmetl;ylphenoxy)ethyl]adenine,
2-Butoxy-8-0x0-9-[2-(4 -methoxycarbonylpﬁeﬁoxy) ethylladenine,
2-Butoxy-8-0x0-9-[2-(4-methoxycarbonylmethylphenoxy)ethylladenine,
2-Butoxy-8-0x0-9-{2-[4-(2-methoxycarbonylethyl)phenoxylethyljadenine,
2-Butoxy-8-0x0-9-[4-(3-
methoxycarbonylbenzenesulfonamide)butylladenine,
2-Butoxy-8-ox0-9-{4-(3-
methoxycarbonylmethylbenzenesulfonamide)butylladenine,
2-Butoxy-8-0x0-9-[4-(3-
methoxycarbonylphenylaminocarbonylamino)butylladenine,
2-Butoxy-8-0x0-9-[4-(3-
methoxycarbonylmethylphenylaminocarbonylamino)butylladenine,
Methyl [3-({[2-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)ethyllJamino}methyl)phenyljacetate,
[3-({[2-(6-Amino-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-
yl)ethyljamino}methyl)phenyljacetic acid,

Methyl 3-({[3- (6-mino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)propylj]amino}methyl)benzoate,
3-({[3-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoic acid,

Methyl 4-({[3-(6-arnino-2-butoxy-'8-oxo-7,8—dihydro-9H-purin—9-
yl)propyljaminojmethyl)benzoate,
4-({[3-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)propyllamino}methyl)benzoic acid,

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

Methyl [3-({{4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
yl)butyllJamino}methyl)phenyl]acetate,

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



10

15

20

25

30

35

185

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-oxo0-7,8-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)butyljamino}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)aminojsulfonyl}phenyl)acetate,
(3-{[[4-(6-Amino-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-yl)butyl)(2-
pyrrolidin-1-ylethyl)amino]sulfonyl}phenyljacetic acid,

Methyl (3-{[[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl](2-
methoxyethyljamino]sulfonyl}phenyljacetate,
(3-{[[4-(6-Amino-2-butoxy-8-o0x0-7,8-dihydro-9H-purin- 9-y1)buty1](
methoxyethyl)amino]sulfonyliphenyl)acetic acid,

Methy!l (3-{[[4-(6-amino-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-
yl)butyl](methyljamino]sulfonyl}phenyl)acetate,
(3-{[[4-{6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
y])butyl](methyljamino]sulfonyl}phenyljacetic acid,

Methyl [3-({[4-(6-amino-2-butoxy-8-0xo0-7,8-dihydro-9H-purin-9-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)phenyllacetate,
[3-({[4-(6-Amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)butyl}[3-
(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)phenyl]acetic acid,
Methyl [3-({{3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yl)propyljamino}sulfonyl)phenyl]acetate,

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

Methyl [3-({[2-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-
yl)ethyllamino}sulfonyl)phenyljacetate,

Methyl [3-({[4-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)butyl][(2R)-2,3-dihydroxypropyllamino}sulfonyl)phenyljacetate,
[3-({{4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl][(2R)-2,3-
dihydroxypropyllamino}sulfonyl)phenyl]acetic acid,

Methyl 3-({{4-(6-amino-2-butoxy-8-o0xo0-7,8-dihydro-9H-purin-9-yljbutyl][3-
(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)benzoate,
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3-({[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl] [3-
(dimethylamino)-2,2-dimethylpropyllamino}sulfonyl)benzoic acid,

Methyl (3-{[[4-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)butyl](3-
morpholin-4-ylpropyllaminojmethyl}phenyljacetate,
(3-{[[4-(6-Amino-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-yl)butyl](3-
morpholin-4-ylpropyl)amino]methyl}phenyl)acetic acid,

Methyl [3-({[4-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-yl)butyl}[3-
(dimethylamino)-2,2-dimethylpropyllamino}methyl)phenyl]acetate,
[3-({[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl][3-
(dimethylamino)-2,2-dimethylpropyllamino}methyl)phenyl]acetic acid,
Methyl [3-({[4-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-yl)butyl][3-
(2-oxopyrrolidin-1-yl)jpropyllaminoymethyl)phenyljacetate,
[3-({[4-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)butyl][3-(2-
oxopyrrolidin- 1-yl)propyljamino}methyl)phenyljacetic acid,

Methyl (3-{[[4-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-yl)butyl](2-
morpholin-4-ylethyl)amino]methyljphenyl)acetate,
(3-{[[4-(6-Amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin- 9-y1)buty1](2-
morpholin-4-ylethyl)amino]methyljphenyljacetic acid,

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

Methyl [3-({[4-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)butyl]{2-
(1H-tetrazol-5-yl)ethyllamino}methyl)phenyl]jacetate,

Methyl (3-{[2-(6-amino-2-butoxy-8-o0xo-7,8-dihydro-9H-purin-9-
yl)ethyl]thio}pheﬁyl)acetate,
(3-{[2-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-
ylethyljthio}phenyl)acetic acid,

Methyl (3-{[2-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-
yljethyllJamino}phenyljacetate,

Methyl (3-{[3-(6-amino-2-butoxy-8-oxo0-7,8-dihydro-9H-purin-9-
yl)propyllamino}phenyl)acetate,
(3-{[3-(6-Amino-2-butoxy-8-oxo0-7,8-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)propyljaminojmethyl)phenyl]acetate,
(3-({[3-(6-Amino-2-butoxy-8-methoxy-9H-purin-9-
yl)propyljaminojmethyl)phenyl}acetic acid,



10

15

20

25

30

187

Methyl (3-{[[2-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yljethyl](2-
methoxyethyl)aminojmethyllphenyljacetate,

(3-{[[2- (6-Amino-2-butoxy-8-methoxy-9H-purin-9-yljethyl](2-
methoxyethyljaminojmethyliphenyl)acetic acid,

Methyl (3-{[2-(6-amino-2-butoxy-8-0xo0-7,8-dihydro-9H-purin-9-
yljethyl]sulfonyl}phenyl)acetate,

Methyl (3-{[[2-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-
yl)ethyl](methyljamino]methyl}phenyljacetate,

(3-{l[2-(6 -Amino—2—butoxy-8-oxo—7 ,8-dihydro-9H-purin-9-
yllethyl](methyl)amino|methyl}phenyljacetic acid,

Methyl 4-[3-(6-amino-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-yl)-2-
hydroxypropoxy|benzoate,

Methyl (3-{[[2-(6-amino-2-butoxy-8-o0xo0-7,8-dihydro-9H-purin-9-yljethyl](2-
hydroxyethyljamino]methyl}phenyl)acetate,

Methyl (3-{[[4-(6-amino-2-butoxy-8-0xo-7,8-dihydro-9H-purin-9-yl)butyl](2-
hydroxyethyl)amino]methyl}phenyljacetate,
2-Butoxy-8-0x0-9-[2-(3-hydroxycarbonylphenoxy)ethyl]ladenine,
2-Butoxy-8-0x0-9-[2-(3-hydroxycarbonylmethylphenoxy)ethyljadenine,
2-Butoxy-8-0x0-9-[2-(2-methoxycarbonylphenoxy)ethyljadenine,
2-Butoxy-8-0x0-9-[2-(2-hydroxycarbonylmethylphenoxy)ethylladenine,
2-Butoxy-8-0x0-9-[2-(4-hydroxycarbonylphenoxy)ethyljadenine,
2-Butoxy-8-0x0-9-[2-(4-methoxycarbonylmethylphenoxy)ethylladenine,
2-Butoxy-8-0x0-9-{2-[4-(2 -hydroxycarbonyolethyl)phenoxy]ethyl}adenine ,
2-Butoxy-8-0x0-9-[4-(3-hydroxycarbonylbenzenesulfonamide)butylladenine,
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)butyljadenine.



