wO 2007/034881 A1 |00 00O A0

12) HHFBAFRICESVWT LRSI -ERHEE

(19) t R HAA T e RS
EREHXER

. lﬂf[l 0 000 OO A

(10) B ARES
WO 2007/034881 A1l

(51

@1
(22)
(25)
(26)
(30)

()

(72)
(75)

43) EIfRARA PCT

2007 ££3 A29 H (29.03.2007)
E R4 57 58:
CO7D 473/18 (2006.01)  A61P 31/18 (2006.01)
AG6IK 31/522 (2006.01)  A61P 35/00 (2006.01)
AG6IK 31/5377 (2006.01)  AG61P 37/02 (2006.01)
AG61P 11/02 (2006.01) AG61P 37/08 (2006.01)
AG61P 11/06 (2006.01) AG61P 43/00 (2006.01)
AG61P 17/00 (2006.01) CO7D 473/16 (2006.01)
AG61P 27/02 (2006.01) CO7D 473724 (2006.01)
AG61P 31/12 (2006.01) CO7D 473/34 (2006.01)
EfHESS: PCT/IP2006/318756
EfFHER: 2006 ££9 A21 B (21.09.2006)
ERHEED & 5E: BA&R:E
EEAROSE: BA&R:E
BEET—4:
$§FE2005-276171 2005 9 A22 A (22.09.2005)  JP

HEA KEZBR<(C2TOEERIZDONT): X
B&AE R HE#kK L (DAINIPPON SUMITOMO
PHARMA CO., LTD.) [JP/JP]; T 5418524 KRR FF KK
M RRXEEE 2 TH 6% 85 Osaka (JP). 7R b+
SERHD - FHOFIRS—45 (ASTRAZENECA AK-
TIEBOLAG) [SE/SE]; SE15185 £ —TFJLF 4 T Soed-
ertaelje (SE).

RRAE, HLV

FBAE/HEAN CREIZD2NTOH): BX M
(HASHIMOTO, Kazuki) [JP/IP]; T5540022 XIRAFX
WHkiEREAHSP3TH1H988 KAXEK
B kX A3 A Osaka (JP). B # I8 (NAKAMURA,
Tomoaki) [JP/JP]; T 5540022 KRR KR Lk E R &F
AHG3TH1&E98E XAXTREEHKRASH
A Osaka (JP). 15} £ (NAKAMURA, Kei) [JP/JP]; T
5540022 KIRFREHLHTERERAH B ITHE 1 &
9 8 & XAXERHEMRA KM Osaka JP). EX &

(74)

(81)

(KURIMOTO, Ayumu) [JP/JP]; T 5540022 KRR FF KR
mitTEREABHGF3ITH1&HEO8E KAXEFRA
X2 Osaka (JP). #ER ZEH (ISOBE, Yoshiaki)
[JPAP]; T5540022 KERF R T LEREBHF I T
B 1% 988 KAXFRAEKRK £ M Osaka (JP).
$% H B A (OGITA, Haruhisa) [JP/JP]; T 3310802 i&§
FRIVEFmILREAEPA 2 4 3 — 3 0 8 Saitama
P). 2 Y F v 7 4 7F > (MILLICHIP, Ian) [GB/GB];
LEIISRH LRA =% —, S35, R, U5z
JaA—F, PRArSERD-7—IL -7 E-
FA F—rOyEF FNR—FrA - F T
AT 4 YF I 2 R b1 —N Leicestershire (GB).
< ¥+ 1)— b< X (MCINALLY, Thomas) [GB/GB];
LEIISRH LRA =% —, S35, R, U5z
JaA—F, PRArSERD-7—IL -7 E-
FA F—rOyEF FNR—FrA - F T
AT 4 YF I 2 R b1 —N Leicestershire (GB).
R+ — F B ¥ ¥ — (BONNERT, Roger) [GB/GB];
LEIISRH LRA =% —, S35, R, U5z
JaA—F, PRArSERD-7—IL -7 E-
Fa Fr—29y EFIR— AU b-FT - A
T4 ¥FI - 52 R 1) —WNA Leicestershire (GB).
{EA: Hh Stk , 5 (TANAKA, Mitsuo et al.); T
5400001 KERFRETHIREERE 1 TESIEZ 75
I MP ELLE LSS B IEFT Osaka (JP).

EEE (RTOGZVWRY., £TOEEOERNRE
AMAHE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG,
BR,BW,BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,
DM, DZ, EC, EE, EG, ES, F1, GB, GD, GE, GH, GM, HN,
HR,HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ,
LA,LC,LK, LR, LS, LT, LU, LV, LY, MA, MD, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM,
SV, S8Y, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, ZA, ZM, ZW.

[FEH]

(54) Title: NOVEL ADENINE COMPOUND

(54) HREADEWH: FIRTT=—1LED

1
R~

NH->

H
N7 N

‘ >:o (1)
R
X N N
L'—A

L2—CO,R?

medicine.

(57) Abstract: An  adenine  compound
represented by the formula (1): (1) [wherein
R represents an (un)substituted alkyl, etc.; X
represents oxygen, etc.; A represents a 4- to
8-membered,  (un)substituted,  (un)saturated,
nitrogenous heterocycle containing 1-3 nitrogen
atoms and one or two heteroatoms selected from
the group consisting of 0—21 oxygen atom and
0-1 sulfur atom; L. and L. each independently
represents linearzor branched alkylene, a single
bond, etc.; and R represents (un)substituted alkyl,
etc.] or a pharmaceutically acceptable salt of the
compound. The compound and salt are useful as a

[FEH]



WO 2007/034881 A1 {0000 0 0000 OO

84 IBEE EFOHVRY, ETOBEOLBFRENST 2XFa— FRUMOBEICOWTIE, EHEFETIND
BE): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, &PCTHHE v FOBBEIZEBE INTINS Ta— FLBEE
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OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).
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— ERAEHsE
(57) Ef:
EIELLUTERARTRR():
NH;
H
NT N
1 >:O (1
R .
Sx N \
U—4\
L2—CO,R?

[, R B LUTERBOT VN EEERL, Xid, BER T5%2HE0, Al 1~
MEOERIF T, O~ UEDOMFREIH T BLPO~ E DRI TR 5FNLRIRS NS 1~
2ED~TaE T2 ETr4~8 B O E#L LI ME MO /- RO SRR ~T B
ZHEL, L'BLULAE, LT, BB LIISEOT AH L R RS %2R L. RIS
CEBRLLITEBROT LIV EELET, ]

TRINDT T = AEAEWEZITE DIY: LRSS,
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[0001]

[0002]

[0003]

B M E
BT T = A6EW
T 53 7

AR, TUNF—MEREA UAVAMR R, 3B EOIREA 2L TBhA
ELTH MR, il T 7T = AbtA %15,

B R

M, VANAE X FE RRED BB EERRNITBALZEES . Thbz kR
BIZDICGRERPTIET B, BARZE R TIE, BB AT 2L (DC) %
OFFHRRIIC L AP 7 a2y 7 33T, DC/ThilllaoMm EAERZ AL T
FA—7 ThflifiL, RN TRZEINED T .LHEEIZ S OB ThIMS DV X
Th2Ab I EE 7 b5, ZOWMFRITIBWTThIMESH DL Th2 D —F i
BRI NTUABMRIN LT SR REBRRIET 5L 2D,

Tbb, TUAX —REBBEDOEMNTIL, Th2MERS 5w 5 Z—uA ¥
v —4(IL—4) BEPA U Z—u A% —5(IL—5) IRE DY AN AL HRRN 73S
I TIRY, Th2MAD G B Bl LA BT T L X — MR B OIRERI L7
HTLEBEIRFTED, Fo. ThIMIUDOLZISE R TUET DL EIE, VANV AR
BB EDOIBRA LT TR 2R a5,

LZAT, BREFERIT, B ECTHRRNREREMCIDbDLEEZ LN T
7273, TollBESZz 24k (Toll-like receptor (TLR)) DFFETEABDEARY, ARG
PEALD FERIIITLRE T L THTOIL TWVAZEAHBIL T3, £z, TLRIZY
HRERHBS DL, [IL-12, TNF REDRIEM AT A L ZFHEL, IL-12 1, T
— 7 THEfa% Thia~L o bFEE T Lh D, TLROYF Rk, Thl/Th2/ b
AU CTHREAR A L TRV, B R BOIBREIITHICH AT cEs
o EBKITHG R, 7 e — B R R E DB TIITh2MMBAL TH DI LA b
TEY, TLRIT I =AM CHAHIAEM R DDNA (CpG DNA) 230 Ba4#—47 v Rl
T, BRRBR AT CW5, £72, TLRT/8DT7TIA=ANTHHAIF V¥ )V HiE
Tk (R Gk 122 ) L Th2 YA MO A THHA L F—uAFr —4(IL—4) BL O
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[0004]

[0005]

[0006]

v H—nuA% —5(IL—5) DEAMRITEEZ R T ZEB MBI TRY, HEIZ, B
ETNTTUAF—MREICHEZ THLIERMBILTND,
— 7 UANAMRBERT UV NFX — R BEOREIRICHNRT 7 = BHEA
THEABEL L, RS2~ AT SN AL A SR MBI TS,
RERT SR - K E KA 554689338 75 BTl
BT SCHR2 : [EIBRABA5598/01448 5/ 7Ly b
T SCHRS : [EIBRABR 5599/28321 5 3 7L wh
FEFFSCHRA : B /ABA5504/029054 5/ 7 Lk
FEBH DB
FEHADNRIR LD & AR
AZEP DR L5 T HFEUL, TLRIGHEEA], EHIZEELIITLRIIEMAL A
LCERT 5, il T 5= 1bE %, WNC A E DR L5, A,
Bz X, Wi B COPD, 7LV —PEEK . 7L X —MRERR £ 7 e —
JEREDTLAX—MERE, BEIFFAR, CERIFFA. HIVEZIIHPVED Y AVAMR
B B RRYWRE | B ET LR S R B DOIRR E T T A WO DA =T 2
ZEiZhD,
IR T RS DT D DFBE
AFEREOIL, BIVETLRIGMALERZA L., TV — MR, U ALV AR S
HLITEE O GERBIBRA EIT T A E L SLERH LR, A%
HDFBILT 7= At AL, $70bb, ARMOMILEMIT, TL X —
PR, VA VAR, EIEEOIRBRIEII THAILL TR TH D,
AFEHIT L0 REL LR THICES LD TH D,
TR, AT LT IZRBT 28T 5,
[1] K():
[fk1]
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[0007]

NH-
H
NZ N
1 ‘ Fo (1)
R T
X N N
L'—A
L2—CO,R?
R

RUZ, B#b LT WEHROT L3V, B LT REHROT V=)L 2 E#
HLLIFEEROT V=)V BHRLLIIEELROL 77 )V vk, B 1L
IEBOTV— NV EFIIERD LT WERO~T T — L HEERL,
R, AKE T, BH#LLITEBROT LV E, BHELLIIEEROT V7=
VEE BHRL LT EBROT =NV EELITERLLATEEROY 70T )V
NEEZRL,
Xi, BT, BB T NR (ELR AR F £ RFEL~6DT L)L
HEFT), SO, SO TITHREAERL,
AL, 1~2fHDEFIF T O~ 1EDBEI T B LU0~ 1EDHHIE 72 HiZRS
N1~ 2D~T a7 & & Te4~8 B DEHS LT EBE RO E 21T R
DEER~TUgRERL, LT
L'BEULYE, MU T, BED LI DOT AFL U KA E R, S
TAXL BT BB DL ~ED AT L EIRHEF T, fidE T NR*(ELR
WIABETERITASAESET, ). SO, Sozifdiﬁ/m%‘:w%’élﬁjﬁéh
TWTHEN, ]
TRINDT T = ALAWE T F 0T LIRSS,
[2] RICBITS, BRT LI NE, B#RT A=V, BRT ARV EBLIOE
B a7 VROV EEREL T OB CRIRSNS 1 F 3O BB CE
XN TRY:

Na U T KRR, IVRF VI, AV NE RBEEL~6DT VaFx ik,
RFBEL~6D a7 Nakxi i REFEH2~6DTNaxT INR=)VHE, RFEHL
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[0008]

~EDTNVFNINVR=NV IR, RBEL~6DT VX NANVT 4=V H | [RFEF2~6
DT NVHENHNVRENAFVEE RBEL~6DT VT NTFAH, B U E®E
HOTIE, BRLLUITEBEBRO L AETA)VE, BELLITEBERORLT 7
FANVEBLO3~8E DI 7u7 NV NEPLRDH (s 7ur Vi al
VIRT KEBEE, IRV RBEL~ADT NF N EFI TR B L ~ADT

NaFk Y B TEBESNTOTHEN, )

RIRCEHT I 5, BRIV SEANEBIOEBRALV 7 7EANFEIBITHE R
D, LT O (@) o a BB U CGRIRENA 1 E2 1320 BHRE 21T (b")
BRBFETHY:

(@") IRBEAL~6DT NFNVE, RFEF2~6DT NV Ir=/)V B [RFEH2~6DT )V
oL, RBEF2~6DTNFNIIVR=)VEE, [RBEE2~6DT VL LR
=VH RBEA~6DTNFNANK=NVEE, RBEA~6DT NVF)NANT 4=)b
F. 3~8B DV ruTAF Ak 3~8B DYl VR )V NV R= VR, 3~8E D
vraynak NV 3~8B DT /a7 AF N AN K= VIR L T8 ~8
BOY a7 AR NANT 4=V E (COBORIL, ~NalF VT KB, KFEH
~6DT Nak N RF T EETNIRFEHH2~E5DT Vax L VRV HET
BRI THTHIW, ) ;

(b”) 2MEDEHIES — R > T, BRI T-LEbIT, 1~2@DER T, 0~ 11#
DRI T, O~ MEDRFEIE T DEIREND 1 E T 2EDO~T i 726 354
~TEDOEEBEAR~T OB L BT 25 (A ERAR~T aRIT, LR
ETHNIERDORFBIRT LB LIILRIE T LT aF VT KigEE, v
RNV EE RBEEI~6DTNFNEE RBRA~6DT Nakxi gk, REFELH2~6D
TNAFL HNVR= )V EEEIIRBR2~6DT VTN I R= )V EETEAS T
THIVY, )\

ADS, T VT KRR, INVRF VIR RBEL~6DT NVFNVEE, RSB~
6DT NaxL B RFEF2~6DT Nax INVR=VEE RFEE2~6DT VF )V
HNVR=VHE, RBBA~6DT INFNAVR= NV EBIREL LI ~6DT L F )L
ANT 4 =NV EEDORDEENOMI L TRIRSN D 1 E IR E I CESSh
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[0009]

TWTHEL,
RIZBITDEBT NIV BTN =V EBIOE#RT V=L, DT
(@~ ORDFENLMI L CTERIREN A L EI T B OB E CEBIN TRY:
(@) NaF T KRR, INVARF L, IRBL~6D a7 vaks i BID
AN T
(b) RFEEHL~6DT NaF B REFEHL~6DT NI NTFFH, KFEH2~6DT
NFNHNARZ NI, RBHE~6DT NVFNAIIVAR=NAFT . REBEHL~60D
TIVFNZNVRE NV, REBA~6DTNFNANT 4=V BLOYREH2~6
DT NaAXT HNVRNVIE (COFOIEIL, N VT KB, IARFT
RFEFA~6DT Nax L REF2~6DT Vaxy VvR=v, F—bLL
BIRB1IERIZ2DRFEEI~6DT NFNETERBESNL TN THIWWTI &, F—
HULLITRRD1FII20RBEL~6D T NF N ETEBREN T THIV AN
FANVE, R—bLITRRDITEIT2OKRFBRI~6DT NF )V ETEBEIN TN
THEWVALVT 7EANEE BIORBEL~6DT VXNV ANV RV ENDIR DD
BISIL CGEBREN DL E IO E TEBASNLTHTHEIVY, ) ;
(o) BEHHLITEELROT I/, BHELLITEEROI N ANETANVEBLOERR]
HLITEBEED AN T 7EANF (COBDO T, ELTDQ)., WBITD6R5HE
POBIREND T EZIL2OBEHE TEBLAIILTONTHEY)  BEHL LT EEHED3
~8E DL 7T NV F NV EBLOEHRD LIIEEROLI~8H Dfafi~T o E (2
DFEOEIL, LT D), (@B LTODHARDFENOIBIRSID 1 FI2ITE B D B Ha
THEHEINTOTHI, ) | BIOBEHLLIIMERDOE6~108 DTV — /L1, &
L LT EEROS~10BD~TrT VNV BEHLLITEERO6~108D
TV—= VA% BB IOERD LT EEBRDOS~10BD~T a7 V— /4% T E (
ZOBOFENL, LLTD(g), WBLU D HBIRSND 1 EITE RO BRI TR
ENTHTHEV, )

RICEBITHEHS 70T VNI, T OA~ODBMSI L CRIREN S 17
R OBBREL CERINTRY:
(d) ™ T URT KEBE, INVRF L AVAT R IRBEL~6D 1T L)L
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[0010]

B BIUORERKI~6D a7 Lok i,
(e) IRBEA~6DT NINF, [RBEB2~6DT NIr=) Ik, [RBE2~6DT L
=NVEE RBEA~6DT Nax T EE, [RBFLC~6DTNVFNINR=)VEE, [RFE
B2~6DT NHENINKR=NFHLE RBEL2~6DTNaFTINR=)VH 1
~BDRFBETNFINF A, KRB I~6DT VXN ANV BIOREK
1~6DT NFRNANT A=)V E (TOFRED LT, JSIL T, ~a TV T KR,
ANRFLE RBEBL~6DT NaFx LB REBEEF2~6DT Nax N R=) &
EA—BLIZ R 2B 1 20 RFHL~6D T AF )V E TEBAIN THTHIW
T R—bLITRRDIEIT2DR BRI ~6DT NV FNVETEBLISNTNT
HEOINANEANVE, F—bLITRRD1EII20RBHE1~6DT NVHFNVHET
BEHRINTOTHEINALT 7 EANVEE BIORBERHL~6DT VF)VANVE=)L
B oINS D TEITEEOE TERSNTOTHERN, ) ;
) BEHRDHLITEBELLOTIE, BHELLITBERDO DNV ANEANEBIOERR
HULITEEIAD AN T 7 ANV H (COBDOEIL, LT D), WOBLTWMNHRDHE
POBRESND 1 EI2DBEHE TEBAIN T THIWNY) | BIUEHESLITE
BE#DE6~10B DTV —NVEBIUEHRSL LITEEHRDOS~10ED~TaT Y —
NEE(ZOBEDEEIT, LT (), (WIBET D207 HENDBIREND L EITHEEL
DEHBETEBLINLTOTHE, ) ;
RICHITBEMTV— VB L OEHEA~TTTY— LR, UTF O~ 5
VU TBRRSND 1T IEBOERLE TERIN TRY:
(&) NaF VIR T KBBE, AVH TN, LT, =hadk [REFHI~6D T L
N, BLORFHL~6D a7 LaFki i
(h) RFBEA~6DT NI NI, [RBE2~6DT N Ir= VI, [RBE2~6DT L*
=NVEE RBEA~6DT Nax T EE, [RBFLC~6DTNVFNINR=)VEE, [RFE
B2~6DTNAX L INVR=)VEE RBPL~6DT NFNINVR=)V A%
RBEA~B6DTNFNTFF I, REBA~6DT NF NV VI RFEH1~6
DT NVHFNANT 4= H 3~8E DT 7u7 VXN HBLVA~8H Dfafi~7 1
BRI (ZOMEDET, JSIL T, ~aF V- KBREL, DVARF 5, RRE1~6
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[0011]

DT NFNVE, IRFEFA~6DT Nax ik REBEF2~6DT Nafxi IVR=V
B, A—bLIIRRD1EII2ORBHI~6DT NFNETERINTNTHE
W73, B—b LT R 1 EIT20RFHK1~6D T VF NV ETERBEINT
WThHIWINASEANVEL, R—bULITRRDIEIZIT 2D RARL~6DT NV* )L
ECEHEIN TN THIWANVT 7 EANVEE, BEBRFEEL~6DT LF VAR
= NVEPORREND 1 EIIIE RO E TEBRSNLTOTHELY, ) ;
DEBASUITEE IO T I H, B LIIEEO TN STV E, BIUEH#
HLITEE LD AN T 7EANE (COBEDEET, LT D0, WIBLVWMAHR5H
POIBIREND T EI T 20 EHEL TERHBASNTHTHIN, ) ;
ER@~OICBITOEBT I, BRIV ANEANEBICEBANL T 7 AN
B, LTFOO~OND2BRE0 ML CGRIRSND 1 F/2 1320 B THEHEE
nTEY:
() RFBFA~6DT NVFNVE, RFEF2~6DT V=, KFEH2~6DT V¥
=k IRBEC~6DT NN INR=V K RBEE2~6DT NVaxy hR=
NEE IRBEA~6DT NI NANVER= NI [RBEFA~6DT AFNVANT 1= )V H
L 3~8EDVIuT AR )VEL 3~8EDV /AT VEASNVR= LV 3~8H DY
sayna%y IRV 3~8B DT/ VR A ANVER= LV 3~8E DT
a7 )VF VAN T A=V HR (COREDEET MSZL T, ~a 7 U T KR, R
FUE KRB ~6DTNFNVEE, KB ~6DT NVafki i, KEHK2~6DT
Nay ANHR=VEE, F—bLUTRRD1EZIZ 20T VXNV ETEBSHTNT
HIWT I F—bLUTRRD1EII2OTNF N ETEBEINTHTHRWD
NNEANEE Rl—b LT RRD1FZIT 20T VF NV ETEBASIL T THLNA
NTFEANFEBIOREBHL~6D T IVF N A=)V ENSR AN LRINEN
D1EITHRBDOETEBEIN THTHLY, ) ;
k) 6~108DTV—/VE, 6 ~10BDTIV—NVINR=)VE 6~108DOTV—/L
FFRLINR=NVE, 6~10BDOTV—)VA)VR=)LE 6~108D TV —LVA)LT
q4=vE B~10BDO~Ta7V— v, 5~108D~7TaT7)— VA=)V, 5
~10BO~Ta7V—VAF T HNR=VH, 5~10ED~TaT Y — /LA K=
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[0012]

ik BEOS~10EDA~AT TV — VAT =)V I (COBEO T, ~Na U H T
VIKERH: IRBBA~6DTNFNFE, RFEFA~6DT NaFk i F—bLITHR
BRAOVERII2ORBII~6DT NFNVETEBSNTOTHINWT IV E, F—bL
ITRRD1IFERII2OREEL~6DT A F N ETEBENL T THRV AN NEA
W B—bLITRRD 1 FIT 20 KFBH1~6 DT N F NV ETEBINLTNTY
WAV T AN EFIRITRBEL~6D T NF VA VRV TEBRENTWNT
HEVY, ) ;

() 2fHDEHILA—FEIT/2o T BRI T-LEBIT, 1~2EDOEFRF T, O~1{HD
BRIET . BILUO~ MEORMEIR T-0bRIRS WD I~ 2 O~Ta i T2 H 75
A~TBDEEFBEARA~T OB E BT 24 B R af~T aiRiT, ¥R
BETHNIEREDRBIRT L LIIERE T LT, al VE T KigH, &
WRF LI RBEBI~6DTNFNEE, RBEFL~6DT N Hh, [RFEH2~6
DT NaFy HIVR=)VIE, IRBEE2~6DT VRNV R=VE, F—HLL R
BHLERIF2ORFEI~6DT NFNVETEBEIN THOTHEWT I/ E, F—HLL
X1 EIT20RBE1I~6DT NI N ETEBAIN TOTHIWI A NEA)L
. F—bLUTRRD1EIT20RBHI~6DT NF NV ETEBINLTNTHE
WAL T 7BA)NVEEFERIIRBEL~6DT NFN ANV RNV ETEBRINTOTH
Fy, ) ;

EFRNICEEDOT T =AM EWEITZOIRT: LIRS hDHE,

[3] XK(ITBWT, AR, BalPr XDy BRGVV BARIV, F3E
NWRV | FAENRIY — 1 —FF I RERITFAENRI —1, 1 -VFFIRT
b2, LRI FRIZ[2]ICFEDOT T =AU EMEITEDIT: EFFAEINDHE,
[4] (1) ITENT, RBRBEEL~ADTAF N ETHS, LR[1]~[3]on
NDNCRARDT T = MEA M EITE DT FIFRShDH,

[5] R(DIZBOT, RBAFNETHS, ELAlCRBOT T =AW
X DT EFFRENDH,

[6] R(1)ITBOT, RBEMRLITEBROT I ETERSNIRFEL2~6
DT NVHFNETHD, EiR[1]~[3]OWTNLICRHROT T =AW E-i3%
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[0013]

DY FFFRSNDH,

[7] R(DiTBNT, L'B%R:

(CH) —(Y) —(CH)_

G, YidmsR T E23NR (BLRIAFE T E3RE I ~60T L%
NWEERT, )ERL, nBIWalIMILL T, O~50FEEAERL . miT0FIT1%2EK
XD

ThY, LBSHES ., Tt RERL~4DEET A FL L Th5, LiR[1]1~[6]1D
WINPT DT T = A E M EITZ DHET: LIRS ND R,

[8] LLTDfba#erb@RaSND, LR [11ICiEMOT 7= 1baM, izid%
DIF: LIRS hDH

2-7 1 -1,8-VeRE-9-[6-(4-APF L AN RN ERY D - 1-A V) F )1 ]-8-
FXITT =V

2-T 1 -1,8-VeRE-9-[6-(4-ARF L AN R =NV AF NERY D~ 1-A V) F
N-8FXVT T =V,

2-7 1 -1,8-VeRE-9-[6-(3-ARF L AN R =NV AF NERY D~ 1-A V) F
N-8FXVT T =V,

2-7 F-7,8-VERE-9-[2-(4-ARF T I NR ARV~ 1A V) =T )L ]-8-
FXITT =
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o,

DR ERAEA T, AR AOShAEMEAORIAT. BEsns
BIKIOFRICTH I DD, —#%120.001~10EE% THY, IFFL<L130.005~1% THD
o iz, MAF BRI ABANCBWTHWONLEIEIL, 0.1~5EE% DN
THD,

TV NHNIFELLIE, TN ENOFHEAEEII=TYNADOIOLRED E I
(T, AR THOONDLEW 1320 1 g~2000 p g, SFELLITHI20 1 g~500 u g7
END, K5I RIC1EEE1 Bic8dm, #1232, 3, 4F-138HTXL, Al
AEI1, 2F21I3HEEZ 525,

PRRF RGN, YEFRICAMOEBEOTMERBR CRIE TN TE, FE
L<IE, in vitroFFAHZRER CRIE 52 L8 T& 5, BARMZRRIE T ELL T, AH
HEBEMEFN RSN OB FEERRT NS,

AFEINIEIC, R (1) TRENDMEHHLILTOEF: LFFFINDH, Fioidk
R (1) TRENAMAL LT ZORY: LRI HEA B D ERHEYE ., A
A SN TR B OTBR D7D, BRSLLIIFEIFHC, 1F/3EEDLL
TOMOIEH LA A GO TEET5, fHRAREEAE TS,

KRz, SEMR B, COPD, M BB LT L ILE —H BRDIREIZIT, FLTNFE/
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[0097]

[0098]

7a—F VPR 2 1EV 7 —R, CDP-870R LU T X VL~ 7)RLTNFZ B AL/
a5y F (BlZIE = T U V) EDOTNF— o FLER]; BT L& T TR EE
NBHSEIRES 704 7 —H :COX-1,/ COX-2FEA] (Fl 21X uFk b A,

/A=W B/ il = & o o N ) ) 2 ol = 7 S NN = = = NNy il Nl = S
BLOAT 0T = EOT T VB AT =T LABREDT = AN AV RAZY
VAV E T THFETaS | T VTR EOET Y ay | T AR DY

UFNVERKE) . COX-2BEA] (FlxiZAaxL b, Blaxy 7 aryzafxy 7 N

NTaxy 7 veaaxy s Nrady 7 B Nafy ) S raangas
R URET. 87, AN, #IRNHDWIZBESE N 5ShD) s AN L F—h L7V
IR eRad L rand d—_=UI30, TUT /T4 ER MO b LT
& A oafFIERETOND,

AZEPITE ARPDOAEWE, oAM= EGHER, 5—UFRF 57T
—¥ (5—LO) FLEAIE/=125 — VRF> 7T —BiE L& X7 HE (FLAP) 7o 43
=ARNDOBFREEET D, BlZIX, PuA b ABT-761; 7 =0 ARy s TARF Y
; Abbott—79175; Abbott—85761 ;N-(5-1E#)-F 47 = -2-TNVFNAN T T IR
:2,6-U—tert-7 F N T = ) — VR TV L B R HZD-213872 8 DANF VT IR ue’
F2/;SB-210661;L-739010% DV V=)V -B#—2-3 T ) F 7 ZLALE M, L-T465
0FED2— T % )V ALEY ; MK-591, MK-88633 L UBAY-X-1005% 23 21T 5
R

AFEWIT T ARP DAL, LUT ORENPLRIREND, ur=ab)x= (LT)B4
. LTC4, LTD4, LTEADZFRT L ZT = AN ORI E A5 T5:
L-651392%:0D7 = /F 7V AbAM ; CGS-25019cE DT IV MLEY ;AL 27T A
NEDARL /P FI; BIIL284/260E DX B U HNVRF LV AIZIN; BL O 7 4
NWHAN, TTNHAAN, BT IWVARN, TTUNVAAR, 73—V T A (Verlukast; MK -
679) . RG-12525, Ro-245913, A5V 4 AR (CGP45715A) 3L UBAY-X-7195% D
L&,

AZEPITE AR DAY BL BT ATV RT I TV F AT N *
YU B =V EDHRAR Y AT 5 —E (PDE) FLEH ; PDE4PREAZ & TR 2P
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

DETAY U F AL, TAY 74— LPDEADFREA E7- X PDESFREA L O Of F e 1k
AT 5,

ARWITE BOFIRFrcREINSD, ARVOLEWE, FIZIZ, BFY
Vv agRIy  FARAAGEDY | TxX )TV T IV FAF TN T o F Y
VTATI =N TRIRF U VIR NATF V| a7 =530 | TaAFY
VIOV BEUORY FGAF VEOEARFIVHIR BN T V3 = AN O k%
ET D,

AFEITE AR ONMEWE. BIBERETIEARIILEAT2REZET 5
T = AR DB AR EE LS T,

BRI E | ARPDILEE CRAFILFAT AT V2T = AN OB
RIEE ST 5,

AEEPITE AP DAL, TuV~FERY | T V2T T
NTR )=V T T 2RIV a— R TR FI7Y VR A%
ATV R TIIER e VR L u AR VIR N~ R
B, BIOZFNINZECRTVARREED, a1/ a 27 FLFIRBEKTI=
b, M8 % IS H 5 2 AR RIEA & O GF R IE 2 615 35,

ARIIIX, KR DEHE, That' v ey, ZVaval—h A7 7ha
EUALATOIN FA M AT IR AR ety AT aIN ELUEBE L BT
LB ED ARV FZE (ML, M2BXUM3) 7o 7T = Ah e & e il Al
EDOPERBIEE R E T 5,

AFEIHTIE ARHD LAY E, ATV TV AT HE—L T3VETH
—), PN ATO— )V TFNANT RV AT LTI BT LAV —h
BIOCLTTFa—VED, B — TRV FIVZBRT I=RN B 2B T HAT
1—4%5T) e OO EE 5 T2,

AFEPNIE ARPIDAEWE. YT AV LIaET N — ORI 70N T AT
LED, 7aE O RRIEE WS T2,

AREBITE ARHDILAEHE, AV AV BRI 72471 (IGF-1) Iy &
OO FRIEE A E T2,
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[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

ARINIEZ, ARHDLAHE, 7V=VYIR, NIT LAY ay TRh=R, 7
ARy DFaeF R—b, TF V=R, IVF Y atF R—h VLY =RE
FOERAEY v 7aE—NEOR AT NaaLFalNELOS AR EERBET D,

ARWITE ARHDILEHE, Ny I A AZuT a7 7 —BHEA. T7kbbH
ARaRY v agh g —8 | BT —8, TV 8, fricagi s —E -1
(MMP-1) , 255 —€ —2(MMP-8) , 255 7 —¥ — 3 (MMP-13) , AkmAYT >
—1(MMP-3) , AhrAY T > —2 (MMP-10) 8L TAR2AY 2 — 3 (MMP-11) , MM
P-936 X UMMP — 12D ERIE L DA R EL 55,

AR ITE, ARHDOILAMHE, CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR
4, CCR5, CCR6, CCR7, CCR8, CCR9, CCRI03BXICCRI1(CCT773V—);CXC
R1, CXCR2, CXCR3, CXCR4EB L T’CXCR5 (C-X-C7 73V—) ; CX3CR1Z%DC-X3
~C7 7V —DT L FI = ANED T EHA LV ZFROFREH OO R EE &S
Do

ARWITE, AR DILEHE, FANIAL BT ANIA L T T NABRERE
B _ECEMAT3ANE ST A A AEREHRIEA, fl2iTa —. B —BLTy —
A F =Tz ILI~16% Gt Z—ufF (IL), BLOAVF—ufF T4
T ANE R LER EOHE AL UE 5,

AREWTE, AR DILEHE, AL/ 70TV (1g) AL 7T VB Hil
gEHUA (I <V R=7) 728 Dlghie 2§ 25Uk LT v T =X DO HFRIE
5,

AFEWNITE, ARWHOILEHE, FIRTARBLUVEOFEER, LF /AR, Vb
F )= NBIUOINVVRNA—NVEO2HEH LLITRANCER 5 SNAHFRIER LD
DERRIEE LS T2,

ARWITE - AU DILEHE, X=VV R TR A7V v /uaFAR
. B—=TUHFL, TNAEF jay Ada=E Y — A BEIORATI 7V REOR
HHELBIO, 7L 7ae )L Ty A rae )L N"Sirae )iy, Hroirae ), VR
THEN, T By Vo200 UYL FF <L, FEAZE L A

FEN, RNVTALFEN VN FELBI O 74 F TN OBERLER T 4% )
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[0111]

[0112]

VUTIT VU RET VPNV B URT VORISR R R LEA
RETE R T P L RO TR R L ERE DT AN AF| LG
RIEE ST 5,

AEEYTE ARPDIEWE, T ARRAOIEALL THLNTWEHDED
DERRIEZ U E T2, HFELWEREL TIU T OBDRETOND:
() FLEERETESEA], PUEEA B L OE DM AE D Th-> T, BEOIREAILL T
ELNTNDHD, FIZIT, TAFNMACH (BIZITS AT TF o INRTFF o v
TRaRAT7IN, ANV 2 RE—R | AVT 7T IaF LTI N TAVIT 7
L BEO=hay oL 7)) s HIREE (FIZIE5 — T A Aa T TR T AT — A DX
INFarYIVy | IVEARFER, AR T —h VU TIE VR, BREFR
PULT BV EEBIOIV AR BN EDOT U F T4 — ) s FUEBE ST AEY
B (BIZIETRIT~ AT T ATy RRINE TV AT )~V L
BV AFNET Y AN AL Y —C B ITF AV BEUOIRTG AV
DTV RFTHAIVY) ; FiBERGEF BIZIX B IVAF U BV TITRF LV BV
TV BLUOE VAR VEDOE VAT NVIIOAR X —NR0FF ) ML EDHF
VAR) s BEOIRAYAZ—EHER (B 21X, =hRIUR, T=RUR, 7870,
MNRTF B BIOA TV A DRI T rubhd ) |
() Fr=RhaF U H (B ZIEFEFL T2y BITxy, Sukdd vl Fraky
Tz BRUE—RFL T RE) | AN URBRF T LT 2L —F— (2T
TNARANGUR) | LT U Ra s U (BIZXE AVEIR | 7 VEIR, = LEIR BX
v 7arar 77—k, LHRHT7 T =AM, LIZLHRH T =&k (] 213
LY Vo=l BLUT|LIY) | FaF ANV (B ZIEAT Aha— L
7T —N) | TuvZ—EHEA (FXIET AN — v Ve L RTY —
NBLOZX AR L) BIUS o —LF75—PHER (FIZIET74FATIR) &
DA TN
(ii) ASAMIRLD R Z L E T 23H (Fl 21X~ )~ 2RIy NEDAZu T T 7 —Fh
ER| X — RS TR — AT B IR OB RED FLER) |
(iv) R AT OMREFLEA, B2 X E R FHiik, R R 722 EHuE (B2
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[0113]

Plerbb2Hiik b TRV X< 7 B XL UMterbb ik % ~7[C225]) , 77 /LRI Lk
FGUAT =T —EHEA, FuloxF—EBHEA BLO®RIY AL AY L F T —
BHEREPLEA; 120, bR AE R T DB EA (B2 1 EN— (83— —4—
InAad =)L) —7T—ARFY —6— (3—FN T2 ) 7uRFL)FF VY —4—
73XV (Gefitinib, AZD1839) , N-(3—=F =)L T7x=)V) —6, T—ER(2—ARFT =
k) %V —4—T3 (erlotinib, OSI-774) BEL V6 —T 77UV TIK—N— (3
—ruu—4—7)\Aurz==)V) —7— (3—FNA TV )T aRFy) F /Y —4—
73 (CI1033) % DECGFRY 73V —F i - —BRLEA) ; 5213 I/ MK 3k
WHHK 77 7V — DO FREA ; B8 KON EFHEA 7-7 7V — O EHA,

(V) M FAFLER., 203 E N B FER T- O3 RARE T 55D (Fil 21X
. BLILE BRI T- IR~V R EERARR/ S 71w R WO97/22596
. W097/30035, WO97/32856, 335 TWO098/133541ZBlrENTZALE®) . BLO
MDA =X L THERT LAY B, VIR, AT 7V av B SHREFEH
FRRET U TUFRETF)

(Vi) BTV HREF U ALRLEBRAB S 7L : W099/02166 5, WO00/40529 5
. WO00/41669 5, WO01/92224 5, WO02/04434 53 L UWO02/08213 B2 B/~
- k&% o &8 1E (vascular damaging agents) #l.

(vii) 7> F e AP, FIZILISIS250372E D, LD —F yNIxtT o7 F
A, Pi—ras TrF IR,

(vii) B T-HIE, FIRIE, REp53LRHEBRCALL LIFBRCA2%ED B BT
BT DT Ta—F VT T8, FIVUF BRI E = e &
I A —PEERZ W57 OGDEPT (Gene—directed enzyme pro—drug therapy) D7
Fa—F, ZHIMMHES T-RIEZ O AL FRERC BN SRRIEIC T 2B DRN-F
VARSI LT S a—F | BIO

(ix) RERIEOT 7 a—F flziE, Ao F—afF 2, A F—afFX4F7213Gr
anulocyte-Macrophage Colony Stimulating Factor(GM—CSF)2& DA M A L % ii&
T Zex—vivo, in—vivo CO BE DM~ DRIEEZ IR T D720 DT T a—F | TH
M7 F— =5 I8 oT T a—F | AN A L BB LT BNRRR L D%
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[0114]

[0115]

MREBHET 2T a—F | A NI A 2B LB E W T 7 a—F
BRUOHATAF T Ay 7GR NS T Fu—Firl,
FE i

LT OFEFEHNZIB W TARIENZ BARNICEER T 55, bV ARIITTIZR
EENDbDOTIIZRY,
FhEf1
2-7 " -7,8-VERE-9-[6-(4-ARF T HNAR =N BRI DU~ 1A V)R F )L ]-8-
A%V 7T = (2-Butoxy-7,8-dihydro-9-[5—-(4-methoxylcarbonylpiperidin—1-yl)pe

ntyl]-8—-oxoadenine) DG,

[fE10]
NH» H
NN
/\/\O)\\NJ\NiO\
="
TG

I-(5-T TR F))-2-T hF T -8-ANF LT T = (9-(5-Bromopentyl)-2-butox

y—8—-methoxyadenine)

[fk11]
NH-
N
T
/\/\O \\N

2-7 I -8-ARFL T F =1 (2-butoxy-8-methoxyadenine) 2.00g (8.43mmol)?D
DMF&HE (30ml) {2, BRI Y™ A 1.40g (10.1mmol), 1,5-V 7 a&~_-%23.87g (16
9mmol) &M A =R TORFRIR AR LT, T2 B E1R . K80mIZ A, 5%AF /) —/L—
ZaarR)bb (100m) THIHH U7z, A4 7K, fafn K ORI BEAEE | AiiiR T 1Y
A THAREUT, WE TEMEL. SUDTN BT L0 5T 40— Lo TRERIZAT
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[0116]

[0117]

U, Rk E AL L CRIBLA#1.69g2 4572, ILR52%

'H NMR (DMSO—dﬁ) 8 6.78 (2H, bs), 4.16 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 3.84 (2
H, t, J= 6.8 Hz), 1.86-1.78 (2H, m), 1.74-1.60 (4H, m), 1.45-1.35 (2H, m), 1.35-1.
28 (2H, m), 0.92 (3H, t, J= 7.4 Hz).

TAR(D

2-7 " -8-ARF L -9-[65-(4-ARF L HN RN ERY DU~ 1-A N F AT T
=Y (2-Butoxy—8—-methoxy—9-[5—(4—methoxylcarbonylpiperidin—1-yl)pentylladenine
)

[fk12]

TREOTELNZLA300mg (0.78mmol) DDMFYAR (10ml) (2., JREEHVT A 32
2 mg (2.33mmol), AF /LAY =27 —h222mg(1.55mmol) & I % =R CT15REEH R
U7z, TR B 5% . K8OmIZ X, 5%AF /— L —raadk/LA(100ml) THH L7z,
AHIEZ K, R BRHKDNRIZHEEE . R T N A THERL 2, BUE TIRML .
VBT NAT I T FT 44— Lo TREREITO, ARy E L CRIE(LA
Y)240mgZ 572, INH69%

'H NMR (DMSO—dﬁ) 8 6.77 (2H, bs), 4.16 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 3.82 (2
H, t, J= 6.8 Hz), 3.58 (3H, s), 2.73-2.68 (2H, m), 2.29-2.21 (1H, m), 2.18 2H, t, ]
= 7.2 Hz), 1.89-1.81 (2H, m), 1.78-1.71 (2H, m), 1.71-1.60 (4H, m), 1.55-1.46 (2H
, m), 1.46-1.35 (4H, m), 1.23-1.14 (2H, m), 0.92 (3H, t, J= 7.4 Hz).

TR

2-7 " -1,8-VERu-9-{6-(4-ARF T I NVR= N BRI 1A V)R F L ]-8-
F XV T T = (2-Butoxy-7,8—dihydro—9-[5-(4—methoxylcarbonylpiperidin—-1-yl)pen

tyl]-8—-oxoadenine)
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[0118]

[0119]

[1k13]
NH
NN
/\/\O)\\NJ\N>:O
\ 0-
¢

TG TEBNLE#240mg (0.54mmol)D AKX ) — VR (Gm) IZHRHREE(200 1
D& Z AR MBGREFE L 72, 28%7 > =7 KK CTHR% ., BEEEELE, BE
WZAREMAMT U BRI L2, S VAT NIF a0~ T 57 4—I12dkoT
FERZITV., HEEEEL TEBILA W 160mga 1572, I13R69%

'H NMR (DMSO—dﬁ) & 9.83 (1H, bs), 6.39 (1H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.65 (2
H, t, J= 6.8 Hz), 3.58 (3H, s), 3.75-3.69 (2H, m), 2.30-2.20 (1H, m), 2.17 2H, t, ]
= 7.2 Hz), 1.89-1.82 (2H, m), 1.78-1.72 (2H, m), 1.68-1.59 (4H, m), 1.55-1.45 (2H
, m), 1.45-1.32 (4H, m), 1.24-1.16 (2H, m), 0.91 (3H, t, J= 7.4 Hz).

FhEf2

2-7 ;T -1,8-VERu-9-[6-(4-ARF T HNVR =NV AFNAERYD - 1-A V) F
N-8-FFYV T 5 = (2-Butoxy—7,8—dihydro—9-[5—(4—methoxylcarbonylmethylpip

eridin—1-yl)pentyl]-8—oxoadenine) D5 fk,

[fk14]
NH; H
NZ N
/\/\OJ\ENJ\N>:O
\ )
0 b
TFR®)

2-T7 T -8-APF T -9-[6-4- AT T I N RN AFNERY D~ 1A V)R T
175 = (2-Butoxy—8-methoxy—9-[5-(4-methoxylcarbonylmethylpiperidin-1-yl)pe
ntylladenine)

[{k15]
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[0120]

[0121]

NH;
N

N7 N
/\/\O)\\NJ\N/ ©
\ )
(O

L1 TRGOTHO LA #300mg (0.78mmol)Z AV, Ehif]1 TG & F]
RO 5T AR AL L CRIBL A %28 1mg % 1572, INRT8%
'H NMR (DMSO-d) 6 6.77 (2H, bs), 4.15 (2H, t, J= 6.6 Hz), 4.04 (3H, s), 3.82 (2
H, t, J= 6.8 Hz), 3.57 (3H, s), 2.76-2.71 (2H, m), 2.20 (2H, d, J= 6.8 Hz), 2.16 (2H
, t, J= 7.3 Hz), 1.80-1.72 (2H, m), 1.72-1.60 (4H, m), 1.59-1.52 (2H, m), 1.45-1.3
5 (5H, m), 1.23-1.14 (2H, m), 1.14-1.05 (2H, m), 0.92 (3H, t, J= 7.4 Hz).
TAR(D
2-7 ;T -1,8-VERu-9-[6-(4-ARF T HNVR =NV AFNAERYD - 1-A V) F
N-8-FFYV T 5 = (2-Butoxy—7,8—dihydro—9-[5—(4—methoxylcarbonylmethylpip
eridin—1-yl)pentyl]-8—oxoadenine)
[{L.16]

NH3 H

N% N
/\/\OJQNJ\N>:O
\ )
() b

FhEf2 TRO THONIZALA#280mg (0.61mmolZ AV, S R4 1 TR ()& (R
R 7 1Tk IR R E U CRIB LG #230me 2 1577, ILFE85%
'"H NMR (DMSO-d) 6 9.85 (1H, bs), 6.41 (2H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.65 (2
H, t, J= 6.8 Hz), 3.58 (3H, s), 2.92-2.76 (2H, m), 2.33-2.18 (4H, m), 1.72-1.59 (7
H, m), 1.55-1.44 (2H, m), 1.44-1.32 (4H, m), 1.27-1.18 (4H, m), 0.91 3H, t, J=T.
4 Hz).
Fha B3
2-7 b -7,8-VERE-9-[5-3- AT AN R =NV AF N ARYT L~ 1A V)T
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[0122]

[0123]

NV1-8—24FV T 5 = (2-Butoxy-7,8—dihydro—9-[5—(3-methoxylcarbonylmethylpip
eridin—1-yl)pentyl]-8—oxoadenine) D5 fk,
[fk17]

TG

2- 7’V -9-[5-B-= L ANR N AF N ARY D 1A ) F V8- AR
75 = (2-Butoxy—9-[5—(3—ethoxylcarbonylmethylpiperidin—1-yl)pentyl]-8—met
hoxyadenine)

[f18]

NH,
NN
/\/\O)\

AN
L
o/
i
N (0]

L1 TRGOTHO LA #300mg (0.78mmol)Z AV, Ehif]1 TG & F]
RO 5 THA AR AL L CRIB LA #264mg 21572, IRT1%
IHNMRQWBOﬂQS6]7@HJ%%416@HJMF6ﬁ}ﬁ%4D4®Hﬁ%4ﬂ3@
H, q, J= 7.1 Hz), 3.82 (2H, t, J= 6.9 Hz), 2.67-2.57 (2H, m), 2.22-2.10 (4H, m), 1.
89-1.75 (2H, m), 1.72-1.50 (7TH, m), 1.45-1.31 (6H, m), 1.23-1.13 (2H, m), 1.16 (3
H, t, J= 7.1 Hz), 0.92 (3H, t, J= 7.4 Hz).

TAR(D

2-7 h-1,8-VERu-9-[6-3-ARF T HNVR =NV AFNAERYD U~ 1-A V) F
N-8-FFYV T 5 = (2-Butoxy—7,8—dihydro—9-[5—(3—methoxylcarbonylmethylpip
eridin—1-yl)pentyl]-8—oxoadenine)

[{k19]
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[0124]

[0125]

FEhE 51 3 TG AL AL & #260mg (0.55mmol)% AV, S25EH 1 TFEGii) & [F
RO 5 TR AL L CRIBL A #160mg % 57z, INHR65%
IHNNR(DMﬂ}dQS9B3GH,MX639@H,MX4J3@H;LJ=&6PML3ﬁ4@
H, t, J= 6.8 Hz), 3.58 (3H, s), 2.74-2.60 (2H, m), 2.27-2.12 (4H, m), 1.94-1.78 (2
H, m), 1.70-1.50 (7H, m), 1.49-1.31 (5H, m), 1.26-1.16 (2H, m), 0.95-0.89 (1H, m
), 0.91 (3H, t, J= 7.4 Hz).

FhEf4
2-7h-1,8-VeRu-9-[2-(4-ARF T I N R = ARV - 1A V)T )L ]-8-
A% 75 = (2-Butoxy—7,8-dihydro—9-[2—(4-methoxycarbonylpiperidin—1-yl)eth
yl]-8-oxoadenine) D&%

[f:20]

H

N
=0

/\/\o)\\\“N H\N

L
Nf‘\/

THE®G)
9-(2-T T FTF))-2-T hF 8- ARF T T = (9~(2-Bromoethyl)-2-butoxy—8
—methoxyadenine)

[fk21]

N
N - e \
o
/\/\OJ\%N J\N/_

H

Br
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[0126]

[0127]

2-ThF T -8-ArF LT T = (2-Butoxy-8—methoxyadenine) 500mg (2.11mmol)
2, FEHEE1 TROLFEROFIETHARGEE L CRIBILA M5 T3mga 72,
I ERT9%
'H NMR (CDC13) 8 5.31 (2H, brs), 4.32 (2H, t, J= 7.0 Hz), 4.27 (2H, t, J= 6.7 Hz),
4.12 (3H, s), 3.66 (2H, t, J= 7.0 Hz), 1.79-1.72 (2H, m), 1.52-1.46 (2H, m), 0.95 (3
H, t, J= 7.4 Hz).
TAR(D
2-T b -8-ARF L -9-[2-(4-ARF LU HNR AR~ 1A NV)=FNV]T T =
v (2-Butoxy—8—methoxy—9-[2—(4—methoxycarbonylpiperidin—1-yl)ethylladenine)
[fk22]

&
Né\/N /
| e o
PN )\3 “‘Nﬁ
o K\
y
%»o
o

TAEOTELNALAH200mg (0.58mmol)% V>, FHEH11 TG & RRED 5
THARBKEL TRIBL A HI9me i 57z, INF-42%
'H NMR (CDCIB) 8 5.15 (2H, brs), 4.26 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 4.04 2H, t
, J= 6.8 Hz), 3.67 (3H, s), 2.93-2.88 (2H, m), 2.69 (2H, t, J= 6.8 Hz), 2.28-2.23 (1
H, m), 2.15-2.08 (2H, m), 1.87-1.64 (6H, m), 1.52-1.46 (2H, m), 0.96 (3H, t, J= 1.
4 Hz).
TR
2-7 " -7,8-VERE-9-[2-(4-APF T AN HR =N E RV~ 1-ANV) =T )L ]-8-
A% 75 = (2-Butoxy—7,8-dihydro—9-[2—(4-methoxycarbonylpiperidin—1-yl)eth
yl]-8—-oxoadenine)

[fk23]
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[0128]

[0129]

iy
/\/\O)\\N J‘\NH
D
&o
0 \

TREG THLNIALA#99mg (0.24mmo)iIZ iR A% /— W (20mDEM %, IR T
12/ IR U T2, BUE FIRMEL . ZREITKZ A, 7aad/ L A CTHI L% ., A
JEEARIET N L CHARL IR B E U, BEICA~T 2L, #EibE IR
L. BfEEELTREBEE#38mgh Bz, INF40%

'"H NMR (DMSO-d) § 9.90 (1H, brs), 6.42 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.76
(2H, t, J= 6.3 Hz), 3.58 (3H, s), 2.88-2.83 (2H, m), 2.55 (2H, t, J= 6.8 Hz), 2.32-2
.25 (1H, m), 2.08-1.95 (2H, m), 1.75-1.37 (8H, m), 0.91 (3H, t, J= 7.4 Hz).

Fh 15

2-7 " T-7,8-VERE-9-[2-B-ARF U N R =N E RV -1-A V) =F )L ]-8-
A%V 7T = (2-Butoxy-7,8-dihydro-9-[2—-(3-methoxycarbonylpiperidin—1-yl)eth

yl]-8-oxoadenine) DA h%

[fk24]
NH>» H
NZ N
/\/\o)\\NJ\N\/:O
\\\N
(=
O
THRG)

2-T b 9-[2-B-= ;U N RN RN~ 1-A V) ZF )L ]-8-ARF T T =
v (2-Butoxy—9-[2—(3—ethoxycarbonylpiperidin—1-yl)ethyl]-8—methoxyadenine)
[1k25]
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[0130]

[0131]

I
<& N
N /\|£ \\—O/
PN = N/
Q N H
N
(¢

Eha 4 TRGO THOL L& #200mg (0.58mmol)Z AV, Ehaf]1 TFEGD) & F
RO TTETHARELL TRIBLA®162mga 1572, I5R66%
'H NMR (CDC13) 8 5.19 (2H, brs), 4.26 (2H, t, J= 6.6 Hz), 4.11 (3H, s), 4.39 (2H,
a, J= 7.1 Hz), 4.04 (2H, t, J= 6.7 Hz), 3.67 (3H, s), 3.09 (1H, m), 2.81 (1H, m), 2.6
9 (2H, t, J= 6.7 Hz), 2.50-2.42 (1H, m), 2.21 (1H, m), 2.08 (1H, m), 1.80-1.38 (8H,
m), 1.23 (3H, t, J= 7.1 Hz), 0.96 (3H, t, J= 7.4 Hz).
TAR(D
2-7 " -1,8-VeRE-9-[2-(3-ARF T I N R =N RY D -1 V)T )L ]-8-
A% 75 = (2-Butoxy—7,8-dihydro—9-[2—~(3-methoxycarbonylpiperidin—1-yl)eth

yl]-8—-oxoadenine)

[f:26]
NH;
N7 \/N):o
/\/\O)\\NJ\N
\\\N
(L

TGO THELNTALA#162mg (0.39mmol)% FV ., FHEHI1 TR i) & FkD F ik
THEBKREL TEELEM123mgaf37z, IHR81%
'"H NMR (DMSO-d) § 9.87(1H, brs), 6.40 (2H, brs), 4.15-4.11 (2H, m), 3.79-3.73
(2H, m), 3.56 (3H, s), 2.94 (1H, m), 2.70 (1H, m), 2.61-2.56 (2H, m), 2.41 (1H, m)
, 2.16 (1H, m), 2.08 (1H, m), 1.80-1.34 (8H, m), 0.92 (3H, t, J= 7.4 Hz).
F 516
2-7 1 -1,8-VeRu-9-{2-C- AT AN R =N E SR DU 1A V) ZFNVN-8-F

FV7 T =y (2-Butoxy—7,8—dihydro—9—{2—(2—-methoxylcarbonylpiperidin—1-yl)ethyl
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[0132]

[0133]

}-8—oxoadenine) DG KK,

[fk27]
Wy
N7 N
NP N
bol
N
TFR®)

2-T b 92-Q-= ;R HNRNE R~ 1A V) F V8- AT LT T =
> (2-Butoxy—9-{2—(2—ethoxylcarbonylpiperidin—1-yl)ethyl}-8—methoxyadenine)
[1k28]

Fhi 4 TR CARL I LA #400mg (1.16mmol)% AV, FHEHI1 THERG)EF
RO FHETHARKEL TRIBELAY425meZ 4572, IR
TR
2-7 hT-7,8-VERE-9-{2-Q-APF T AN R =N AR~ 1A V)= F )V -8-F
V7T =Y (2-Butoxy-7,8-dihydro-9-{2—(2-methoxylcarbonylpiperidin—1-yl)ethyl

}-8—oxo0adenine)

[1k29]
I
N 4\|/N
/\/\O \N

=0
N
H CO,Me
N

o

TEOTELNALEY 425 mg(0.98 mmol)iZ1IN NaOHAE#3 mlZ Nz . 100°C
CHRF R MBGBIE LT, IR TR, IR A B E LT, BIEIZAY /—/1bml,
EAREE 600 u 1%/, 90°C CTLTIRFREMMBREE L 1=, 28% 7 E=7 KK THFIt%
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[0134]

[0135]

AR E L, KEMZ T, HAOBREEZIBERLZ, BB EAEEE D
T houw T T74—IZXORERL ., 110mg (0.29mmoD)?D HEAEREL TRIELAW
BT, IUER29%

'H NMR (DMSO-d) & 9.83 (1H, bs), 6.38 (1H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.78-3
.59 (2H, m), 3.51 (2H, s), 3.28-3.23 (1H, m), 3.06-2.94 (1H, m), 2.82-2.73 (1H, m)
, 2.65-2.57 (1H, m), 2.38-2.29 (1H, m), 1.69-1.49 (5H, m), 1.49-1.30 (5H, m), 0.9
0 (3H, t, J= 7.4 Hz).

ESy I

2- 7’ —T7,8- VbR E-9-2-{4-2-APF T I N R =N = F )R~ L hr
FN]-8-F%VT T = (2-Butoxy-7,8-dihydro-9-[2—{4—(2-methoxycarbonylethyl)

piperazin—1-yllethyl]-8—oxoadenine) D& fk,

[1k:30]
I
NP N
| =0
/\/\o i~\N N
\jN

TG

2-7 " T -8-APF T -9-[2{4-Q-ArF U I N R =NV =F R D -1-A V=T
W7 T = (2-Butoxy-8—-methoxy—9-[2—{4—-(2-methoxylcarbonylethyl)piperazin—1—
yllethyl]adenine)

[fk31]

%
Né\/N

/
| \\_o
/\/\O J\}N J\N/
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[0136]

[0137]

FhEF4 TR TELNIZALA#300mg (0.87mmol)% FV>, Rkl THEG)ER
RO TEARRALL CRIBLA¥169mgZ 1572, IX3R45%
'H NMR (DMSO—dﬁ) 8 6.76 (1H, bs), 4.14 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 3.92 (2
H, t, J= 6.4 Hz), 3.57 (3H, s), 2.57 (2H, t, J= 6.4 Hz), 2.50-2.47 (2H, m), 2.47-2.3
4 (6H, m), 2.34-2.23 (4H, m), 1.68-1.60 (2H, m), 1.44-1.34 (2H, m), 0.92 (3H, t, ]
= 7.4 Hz).
TAR(D
2-7 " -7,8-CERE-9-[2-{4-QC- AT NV HR = V= F L) ERY U -1-A )V
FNI-8-4F YT T = (2-Butoxy—7,8-dihydro—9-[2—{4-(2-methoxycarbonylethyl)

piperazin—1-yl}ethyl]-8—oxoadenine)

[1k32]
"y
o N
| =0
/\/\o i~\N N
\jN

TGO THELN LA #160mg (0.37mmol)% FAV >, FhEfF]1 TREGH) & RIRD 71k
THARBKEL TRIBL A HI0mei 157z, INR58%
'H NMR (DMSO—dﬁ) § 9.84 (1H, bs), 6.40 (1H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.77 (2
H, t, J= 6.0 Hz), 3.57 (3H, s), 2.59-2.53 (2H, m), 2.53-2.48 (2H, m), 2.47-2.22 (10
H, m), 1.67-1.59 (2H, m), 1.43-1.33 (2H, m), 0.91 (3H, t, J= 7.4 Hz).
F 8
2-7 " -1,8-VeRu-9-[3-(4-ARF T I N R = ARV -1 V) T Bk )L ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[3-(4—methoxycarbonylpiperidin—1-yl)pro
pyl]-8-oxoadenine) DAk

[f33]
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NH; H

N
PR N e
\N/\\ ]

I

O

N=

[0138] TF&(3)
9-(3-7 ' ut’ )L )-2-T "L -8-ArF LT T = (9~(3-Bromopropyl)-2-butoxy

—8-methoxyadenine)

[fE34]
NH-
NFS N
S—0
/\/\O)\\‘NJ\N/

R

2-T hF T -8-ArF T T T = (2-butoxy—8—methoxyadenine) 2.00g (8.43mmol)%
A, EZaf 1 TROERERO T ETHABEKEL TRIBLEW0. 752457, IR
25%
'H NMR (CDC13) 8 5.21 (2H, brs), 4.28 (2H, t, J= 6.6 Hz), 4.12 (3H, s), 4.09 (2H, t
, J= 6.6 Hz), 3.38 (2H, t, J= 6.6 Hz), 2.36-2.32 (2H, m), 1.79-1.73 (2H, m), 1.52-1
.46 (2H, m), 0.96 (3H, t, J= 7.4 Hz).

[0139] T-F&(ii)

2-7 FF 8- APF L9 3-4- APV I NR AR~ 1A W) T N T T

=Y (2-Butoxy—-8—-methoxy—9-[3—(4—-methoxycarbonylpiperidin—1-yl)propyl]adenine

)
[f:35]
/If‘tz
N7 N
/‘\/\OJ‘Q}NH\N/ ©
\NQ‘{/O

o
TREOTELNLE Y 150mg (0.42mmol)Z AV, FEHEF]1 TR EFRED H Ik
THAEEEL CRIBELAY120mga E7-, IXZR68%
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[0140]

[0141]

[0142]

'H NMR (CDC13) 8 5.24 (2H, brs), 4.26 (2H, t, J= 6.6 Hz), 4.10 (3H, s), 3.97 2H, t
, J=7.0 Hz), 3.67 (3H, s), 2.83-2.79 (2H, m), 2.34 (2H, t, J= 7.0 Hz), 2.31-2.24 (1

H, m), 2.00-1.51 (10H, m), 1.52-1.46 (2H, m), 0.96 (3H, t, J= 7.4 Hz).

TR

2-7 " -1,8-VeRu-9-[3-(4-ARF T I N R = ARV -1 V) T Bk )L ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[3-(4—methoxycarbonylpiperidin—1-yl)pro

pyll-8—oxoadenine)

[{k.36]
NH |,
NZ N
/‘\/\OJ‘R\NJ\NF\O
T\ o
wa§\

TG TESNLE#120mg (0.29mmol)Z FV >, FHiH]1 TR (i) & FRED
ECHAREEL TEBILA#96mea 57z, INHR83%
'H NMR (DMSO-d) & 9.90 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.69
(2H, t, J= 6.9 Hz), 3.58 (3H, s), 2.75-2.71 (2H, m), 2.28-2.23 (3H, m), 1.87-1.35 (
12H, m), 0.92 (3H, t, J= 7.4 Hz).
FhEf9
2-7 " -1,8-VERu-9-[3-3-ARF T I N AR =RV -1 V) T B /)L ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[3-(3—methoxycarbonylpiperidin—1-yl)pro

pyl]-8—oxoadenine) DAL

[1£:37]
NH,
A
PSP e
- JLO/
N/”“‘
THG)

-7 FE -9 [3-(3— ;T AR =R —1-A V) a e’ )V ]-8- AR -T
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5= (2-Butoxy-9-[3—(3—ethoxycarbonylpiperidin—1-yl)propyl]-8—methoxyadenin
e)
[1k:38]

NH;

NA\/N
) )\ “\N

\ Q} o

L9 TGO THOLI-L-E8#150mg (0.42mmol)% AV, Ehaf]1 TFEGD) & F
BROFETHARBKEL TRIBILA W1 T4mgZ 572, IX3R96%
'H NMR (CDC13) 8 5.19 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (2H, q, J= 7.1 HZ),
4.10 (3H, s), 3.97 (2H, t, J= 7.0 Hz), 2.92 (1H, m), 2.70 (1H, m), 2.51-2.42 (1H, m
), 2.38 (2H, t, J= 7.4 Hz), 1.96 (1H, m), 1.94-1.45 (11H, m), 1.25 (3H, t, J= 7.1 Hz
), 0.96 (3H, t, J= 7.4 Hz).

[0143] T-F&(i)
2-7 " -1,8-VERu-9-[3-3-ARF T I N AR =RV -1 V) T B /)L ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[3-(3—methoxycarbonylpiperidin—1-yl)pro

pyll-8—oxoadenine)
[1£39]

NH» H

(AN
) J\Nﬁo

e

TGO THELNALE W 174mg (0.40mmol)Z AV, SEHEHI1 TR & FfkD 71k
THABEREL TR E#98mez 572, INR60%
'"H NMR (DMSO-d) 6 9.86 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, J= 6.6 Ha), 3.67
(2H, t, J= 6.9 Hz), 3.58 (3H, s), 2.75 (1H, m), 2.62 (1H, m), 2.39 (1H, m), 2.29-2.
25 (2H, m), 2.07 (1H, m), 1.88 (1H, m), 1.82-1.32 (10H, m), 0.92 (3H, t, J= 7.4 Hz)
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[0144]

[0145]

[0146]

Fhaf10
2-7 Fe T -7,8-CERE-9-[3-2-APF T NV R =L E R -1-A V) 7 ak’ )L ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[3-(2—methoxycarbonylpiperidin—1-yl)pro

pyl]-8—oxoadenine) DAL

[1£:40]
NHz
NZ N
S N RV

o
s

LW F146 THELNIZALA W3 1mg (0.079mmol) % A%/ — L (20mINTERRL | JEh
FRCmDENN R, 36RFREIRTR LIz, Bumth, 7o =7 CHRIL, BE FIRMELEL
T2o BRIEITKZ A, fEd A IR . AABKLL TEBL AW Tmgh 72, IS
3%
'"H NMR (DMSO-d) § 6.39 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.82-3.56 (2H, m),
3.55 (3H, s), 3.20 (1H, m), 2.83 (1H, m), 2.55-1.34 (15H, m), 0.92 3H, t, J= 7.4 H
z).
Fhpi11
2-7 ¥ -1,8-VeRE-9-{3-[4-(2- A F T 2-FF YV =F W RI - 1-A V] T
EA8-AF% YT T = (2-Butoxy-7,8-dihydro-9-{3-[4—~(2-methoxy—2-oxoethyl)pi

peridin—1-yl]propyl}-8—oxoadenine) D& kX

(fk41]
NH- H
NZ N
/\/\o)\\\\Nﬂ\N/\:O
o
S
THRG)

AF)L BN 44 )L T 5 —h (Methyl piperidin—4-ylacetate) HEERH

AF )V 1-Boc-E Y ~4-A )V T T —h (Methyl 1-Boc—piperidin—4-ylacetate)
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[0147]

[0148]

R 1.00g (3.89mmol)iZ4 N #4392 (20mD &M %, IR CARF IR
7ot FOSIRAWEBIE TIRM LT, BREICA~F U2z, #mEiRmL., A6
B &L CRIB LA #0.57g5 457, INSRT6%

'H NMR (DMSO-d) § 8.76 (1H, brs), 3.60 (3H, s), 3.21 (2H, m), 2.85 (2H, m), 2.
30 (2H, d, J= 7.0 Hz), 1.95 (1H, m), 1.78 (2H, m), 1.37 (2H, m).

TR

2-7 T -8-AMF T -9-{3-[4-C2-APF L 2-FF YV = F )WYV - 1-A V]S e

VT = (2-Butoxy—8-methoxy—9—{3-[4-(2-methoxy—2-oxoethyl)piperidin—1—-yl]

propylladenine)
[{k42]
NH;
N‘I\/N /
PNE e
ATy TN
\\\\Nol
o)
0 3

a8 TGN THELN LA 150mg (0.42mmol) 3 EH]11 TG THLZAL
A#162mg (0.84mmol) % AV, FhEHI1 TREG)EREED FEETHABRE LTI
B EW102meE 57z, INFR56%
'H NMR (CDC13) 8 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.10 (3H, s), 3.97 2H, t
, J=7.1 Hz), 3.66 (3H, s), 2.85-2.80 (2H, m), 2.34 (2H, t, J= 7.0 Hz), 2.22 (2H, d,
J=17.0 Hz), 1.95-1.85 (4H, m), 1.79-1.65 (5H, m), 1.52-1.46 (2H, m), 1.30-1.17 (2
H, m), 0.96 (3H, t, J= 7.4 Hz).
TR
2-7 " -1,8-VeRu-9-3-[4-2-ArF L -2-FF VY =F WYV -1-A V]|
ENA8-4% YT T = (2-Butoxy—7,8-dihydro—9-{3-[4-(2-methoxy—2-oxoethyl)pi
peridin—1-yl]propyl}-8—oxoadenine)
[{k43]
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[0149]

[0150]

NH H
N~ |/N>:O
/\/\OJQ\N J\N
\N%
O
0 y

TG CELITZALA#102mg (0.24mmol)% AV, SHE6]1 TR i) & FkkDJ5
ETHARKEL TEBILA#60me2 57z, IN3R61%
'H NMR (DMSO—dﬁ) 8 6.37 (2H, brs), 4.13 (2H, t, J= 6.4 Hz), 3.67 (2H, t, J= 6.8
Hz), 3.58 (3H, s), 2.76-2.72 (2H, m), 2.28-2.17 (4H, m), 1.87-1.03 (13H, m), 0.89
(3H, t, J= 7.4 Hz).
FhEf12
2-7 " -1,8-VeRu-9-3-[3-(2-ArF L -2-FF VY =F WYV -1 V]|
ENA8-4% YT T = (2-Butoxy—7,8-dihydro—9-{3-[3-(2-methoxy—2-oxoethyl)pi

peridin—1-yl]propyl}-8—oxoadenine) D& kX

[fk44]
LI
TG

-7+ -8-AbF T -9{3-[3-QC-bF L -2-F4F V= F )R -1-A ]

AT = (2-Butoxy—8—methoxy—9—{3-[3—(2—ethoxy—2-oxoethyl)piperidin—1-yl

Ipropylladenine)
[1k45]
NH»
.

PNPNP N e J

St

EhaFI8 TR TELNIZ/LE ¥ 150mg (0.42mmol)Z AV, EHEf 1 TG LR
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[0151]

[0152]

RO IFHETHARKEL TRIBELA#150megZ 4572, IXHR80%,

'H NMR (CDC13) 8 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.13 (2H, q, J= 7.1 Hz),
4.10 (3H, s), 3.96 (2H, t, J= 6.8 Hz), 2.76-2.71 (2H, m), 2.32 (2H, t, J= 7.8 Hz), 2
.19 (2H, d, J= 7.0 Hz), 2.12-1.71 (4H, m), 1.69-1.46 (9H, m), 1.24 (3H, t, J=7.1 H
z), 0.96 (3H, t, J= 7.4 Hz).

TAR(D

2-7 " -1,8-VeRu-9-3-[3-(2-ArF L -2-FF VY =F WYV -1 V]|
N84V T = (2-Butoxy—7,8—dihydro—9—{3-[3—(2-methoxy—2—oxoethyl)pi

peridin—1-yl]propyl}-8—oxoadenine)

[f46]
NH: |,
N& N
/\/\O)\}NJ\N#O

TGO THELN LA #150mg (0.33mmol)% FAV >, FhEf]1 TREGH) & RIERD 71k
THAEBEKREL TEBELEM84meg 2572, INR60%
'H NMR (DMSO-d) 6 9.85 (1H, brs), 6.37 (2H, brs), 4.15 (2H, t, J= 6.6 Hz), 3.68
(2H, t, J= 6.8 Hz), 3.58 (3H, s), 2.66-2.62 (2H, m), 2.24-2.18 (4H, m), 1.90-1.35 (
13H, m), 0.91 (3H, t, J= 7.4 Hz).
FhEf13
2-7 FF-7,8-VeRu-9-{3-[4-B-ANF T -3-FF VI WL RV~ 1-A V]S
Ot -8-24%Y 75 = (2-Butoxy—7,8-dihydro—9—{3-[4-(3-methoxy—3-oxopropy

Dpyperazin—1-yl]propyl}-8—oxoadenine) D&k,

[1k47]
NH; H
N7 N
/\/\O)\EN J‘\N\/:O

N
L— \{/o

O
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[0153] LF&R(®)
2-7 hF T -8-ARF T -9-{3-[4-(3-APF L -3-FF Y Fubt /LY~ 1-A V] T m
T = (2-Butoxy—8—methoxy—9—{3—[(4—(3—-methoxy—3—oxopropyl)piperazin—
1-yDpropyl]adenine}
[{k48]

NH3

N A\/ "y
P O)\\N J\N/—O

\O
\(o
O
L8 TG THOLIT-L-A#200mg (0.56 mmol) Z V>, Ehaf)1 TFEG)EF
BROTTETHARELL TRIBLA®110mga 57z, I3R44%
'H NMR (CDC13) 8 5.14 (2H, brs), 4.26 (2H, t, J= 6.7 Hz), 4.10 (3H, s), 3.97 2H, t
, J= 7.1 Hz), 3.68 (3H, s), 2.68 (2H, t, J= 7.2 Hz), 2.49 (2H, t, J= 7.2 Hz), 2.43 (8H
, m), 2.37 (2H, d, J= 7.2 Hz), 1.96-1.91 (2H, m), 1.78-1.72 (2H, m), 1.52-1.46 (2H
, m), 0.96 (3H, t, J= 7.4 Hz).
[0154] T-F&(ii)
2-7 " -1,8-VeRu-9-{3-[4-(3-ArF T -3-FF YV Fu ) VLTV - 1A NS
Ot -8-24%Y 75 = (2-Butoxy—7,8-dihydro—9—{3-[4-(3-methoxy—3-oxopropy
Dpyperazin—1-yllpropyl}-8—oxoadenine)
[1k49]

NH:

N
=0

L

N7

i
o
%
~
TROTELNZLE#110mg (0.25mmol)Z AV, sl 1 TR ERIRED F ik

THAEBEKREL CTHEBELE%83meh 157, INFKT78%
1H NMR (DMSO—dﬁ) 0 9.82 (1H, brs), 6.39 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.97
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[0155]

[0156]

[0157]

(2H, t, J= 6.9 Hz), 3.58 (3H, s), 2.45-2.20 (14H, m), 1.78-1.74 (2H, m), 1.66-1.62
(2H, m), 1.42-1.36 (2H, m), 0.92 (3H, t, J= 7.4 Ha).

HEhtitl14

2-7 ¥ -1,8-VeRE-9-{2-2-(4-ARF T HNAR =N E RV -1-A V)T F ]
TFNV8—FF VT T = (2-Butoxy—7,8—dihydro—9—{2-[2—-(4-methoxycarbonylpip

eridin—1-yl)ethoxyJethyl}-8—oxoadenine) D& h%

[f:50]
NHz
NN
PPN W
HO
e
o3y
TH2EG)

2-7 " T-9-[2-2- /v b F )= F )V ]-8-ARF LT T =2 (2-Butoxy-9-[2—(2-

chloroethoxy)ethyl]-8—methoxyadenine)

[fk51]
NH;
PO
o N7 TN
Ho
\Lq

2-T hF T -8-ArF T T T = (2-butoxy—8—methoxyadenine) 2.00g (8.43mmol)%
v, FEH1 TROLFEROFETHARKEL TRIBILEW1.18s% 57, IR
41%

'H NMR (CDC13) 8 5.45 (2H, brs), 4.34 (2H, t, J= 6.7 Hz), 4.23 (2H, t, J= 4.3 Hz),

4.19 (3H, s), 3.80 (2H, t, J= 4.3 Hz), 3.75 (2H, t, J= 4.8 Hz), 3.60 (2H, t, J= 4.8 Hz
), 1.81-1.73 (2H, m), 1.52-1.46 (2H, m), 0.95 (3H, t, J= 7.4 Hz).

TAR(D

2-T FF 8- APFT-9-2-[2-(4-APF T HNR=NERYI VU ~1-()V) =hF U]

FNVT T = (2-Butoxy—8—methoxy—9—{2-[2—(4—methoxycarbonylpiperidin—1-ylet



WO 2007/034881 83 PCT/JP2006/318756

hoxylethyl}adenine)
[{k52]

NH;

\\_o
/\/\O)\}N J““N/

HO
e
O
TGO TELNALA#200mg (0.58mmol)% FAV Y, S2fEH 1 TFEGD) & [FRk D J7 1k
THARBKEL CRIBL A H82me i 57, INFR31%
'H NMR (CDC13) 8 5.13 (2H, brs), 4.27 (2H, t, J= 6.6 Hz), 4.11 (2H, t, J= 5.8 Hz),
4.10 (3H, s), 3.76 (2H, t, J= 5.8 Hz), 3.69 (3H, s), 3.75 (2H, t, J= 5.7 Hz), 2.81-2.7
6 (2H, m), 2.46 (2H, t, J= 5.7 Hz), 2.29-2.20 (1H, m), 2.00-1.93 (2H, m), 1.81-1.7
0 (6H, m), 1.52-1.46 (2H, m), 0.96 (3H, t, J= 7.4 Hz).
[0158] T-#&(iii)
-7 F-7,8-VeRu-9-{2-[2-(4-AFF T I N R =N ERY D - 1-A V) h ]
TFN8-24FYT T = (2-Butoxy—7,8-dihydro—9—{2-[2-(4-methoxycarbonylpip

eridin—1-yl)ethoxyJethyl}-8—oxoadenine)

[1k53]
NH; H
NE N
/\/\OJ\R\NJ\N\FO
H

Tee
O
TAG) CHEBNALA#82mg (0.18mmol)E FAV >, S a1 1 TR & Rk 71k
THEEELL TEEBL A ®54mea 87z, IR68%
'H NMR (DMSO-d) § 9.84 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.82
(2H, t, J= 5.6 Hz), 3.65 (2H, t, J= 5.6 Hz), 3.59 (3H, s), 3.48 (2H, t, J= 5.7 Hz), 2.
71-2.67 (2H, m), 2.36 (2H, t, J= 5.7 Hz), 2.28-2.18 (1H, m), 1.99-1.90 (2H, m), 1.
70-1.62 (4H, m), 1.47-1.34 (4H, m), 0.92 (3H, t, J= 7.4 Hz).
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[0159]

[0160]

[0161]

FhEf115
2-7 ;e -7,8-CERE-9-[6-(4-APF T NV R =V E AR —1-A V) ~F 2L ]-8-
FFYT T = (2-Butoxy—7,8—dihydro—9-[6—(4—methoxycarbonylpiperidin—1-yl)he

xyl]-8-oxoadenine) D& h%

[{k54]
v
NZ N
T )QN J\‘ N/‘\:O
\N‘>
TH®)

2-T " T-9-(6-T TEAFIIN)-8- AT LT T = (2-Butoxy—9—(6-bromohexyl)
—8-methoxyadenine)

[f£:55]

NH;

AN

N | \>70/
T \\\\N N

™~

Br

2-T hF T -8-ArF T T T = (2-butoxy—8—methoxyadenine) 300mg(1.26mmol)%
v, Eaf1 TROERERO T ETHAREREL T L& W 384mg 2157z, IX
HT16%
IHNMR«IK%)6514@Hﬁmi427@H¢hh6jfhhéﬂlﬁt§A27@HJ
, J=17.2 Hz), 3.39 (2H, t, J= 6.8 Hz), 1.86-1.75 (6H, m), 1.52-1.46 (4H, m), 0.96 (3
H, t, J= 7.4 Hz).
TR
2-7 b -8-AF T -9-[6-(4-APF T IN R AR DU 1A /NN AT T

=Y (2-Butoxy—8—-methoxy—9-[6—(4—methoxycarbonylpiperidin—-1-yl)hexyl]adenine)
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[1£:56]

TAEOTELNALA Y 150mg (0.38mmol)Z V>, 611 TG & RRED 5

THWHAMRYEL TR AW 144mgZ 572, IHR80%

'H NMR (CDCIB) 8 5.12 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.16 (3H, s), 3.91 (2H, t
, J=7.2 Hz), 3.67 (3H, s), 2.86 (2H, d, J= 11.3Hz), 2.30-2.24 (3H, m), 1.95-1.88 (4
H, m), 1.78-1.73 (6H, m), 1.52-1.45 (4H, m), 1.32-1.30 (4H, m), 0.96 (3H, t, J= 1.
4 Hz).

[0162] T#&(iii)

-7 " -7,8-VERE-9-[6—(4-APF L ANV RN AN - 1-AN)~F L ]-8-
A% 75 = (2-Butoxy—7,8-dihydro—9-[6—(4-methoxycarbonylpiperidin—1-yl)he

xyl]-8-oxoadenine)

[1£:57]
I
N7 N
PPN

.

N

S,

o
TG CHEBNALE % 144mg (0.31mmol)% V>, FEHEH1 TR i) L Rk D

ETHAREEL TEBILAW112mga 372, ITR80%

'"H NMR (DMSO-d) & 9.84 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.65
(2H, t, J= 6.3 Hz), 3.60 (3H, s), 2.88-2.69 (2H, m), 2.36-2.15 (3H, m), 1.98-1.73 (
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[0163]

[0164]

4H, m), 1.68-1.56 (6H, m), 1.44-1.34 (6H, m), 1.27-1.23 (4H, m), 0.92 (3H, t, J= 7
.4 Hz).

H %116

2-7 MR -1,8-VER a9 T-(4- AT L AN R =N E NI~ 1A )T F L ]-8
-4 XV 7T = (2-Butoxy—7,8-dihydro—9-[6—(4-methoxycarbonylpiperidin—1-yl)h
eptyl]-8—oxoadenine) DE X

[f£:58]

NH3

| =0

AT Y J‘“N

TG

2-7 P T 9-(T-ERuF LT FN)-8-ARF LT T =2 (2-Butoxy—9—~(7-hydroxyh
eptyl)-8—methoxyadenine)

[1£:59]

NH;

| o
/\/\O \\N N

OH

2-T " -8-ArFT T F =2 (2-butoxy—8-methoxyadenine) 300mg (1.26mmol)?
DMFHE (10ml) 2, JREE AV & 350mg (2.53mmol), 7-7 2 E~TFH ) —/1493m g
(2.53mmol) &N A =R TR AR LTz, WA ER& . K30mIZ L., 5%AF /) —
Jv=raars)vi (100 m) THIH U7z, Big 2K, faf K OIRICTEER . Ak
< TR LTHIRUT, WE TRML, VAT NHIT L0~ T TT7 44— 28T
ATV, bk R &L CRIB LG #198me % 177, INE45%
'"H NMR (CDC13) § 5.14 (2H, brs), 4.28 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 4.28 (2H,
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[0165]

[0166]

t, J= 6.7 Hz), 3.92 (2H, t, J= 7.2 Hz), 3.65-3.61 (2H, m), 3.38 (1H, brs), 1.78-1.67
(6H, m), 1.56-1.46 (4H, m), 1.33-1.25 (4H, m), 0.96 (3H, t, J= 7.4 Hz).

TAR(D

2-T "XV -9-(T-AF LV ANVRF L ~TF)V)-8-ARF T 75 = (2-Butoxy-9—~(7-m
ethanesulfoxyheptyl)-8—methoxyadenine)

[1k:60]

NH;

N I N4
oy J\N/

C‘)‘s/
,S5=0
o

2-7 " -9-(T-EFaF L ~TFFN)-8-ArF T T T = (2-Butoxy—9-(7-hydroxy
heptyl)-8-methoxyadenine) 198mg (0.56mmol) D THFEAHE (10ml) (2, R =F L 73
48 11 (0.62mmol), 4—AFNTI /YT 14m g (0.11mmol) &M 2 IR T1055 [
Uz, WA B E% ., AK20mlZ Nz, 5%A% ) ——rauik/La (100m) THith L7z
o FREIEZIK, SRR K DIRIZHESTR AR~ 7 RV L THRLTZ, BE TR
ML, SUATNHT LI~ T7 40— 1ZEo TREREITV, HEEREL TRIEL
B H168mgh 37, ILFRT0%

'H NMR (CDC13) 8 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.21 (2H, t, J= 6.5 Hz),
4.11 (3H, s), 3.92 (2H, t, J= 7.1 Hz), 3.00 (3H, s), 1.79-1.71 (6H, m), 1.52-1.47 (2
H, m), 1.38-1.30 (6H, m), 0.96 (3H, t, J= 7.4 Hz).

TR

2-T b -8-ARF -9 [T-(4-ARF L INR N EARY U~ 1-A ) V)NTF AT T
=Y (2-Butoxy—8—-methoxy—9-[7—(4-methoxycarbonylpiperidin—1-yl)heptyl]adenine
)

[{k61]



WO 2007/034881 88 PCT/JP2006/318756

[0167]

NH;

| »—o
/\/\O \‘\\N N

4
P

0

TG TELNZ LA #168mg (0.39mmol)Z AV, FHEHFI1 TG EFRED T
THWHAMRYEL TR AW102mgZ 7572, IHR55%
'H NMR (CDC13) 8 5.13 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.91 (2H,
t, J= 7.2 Hz), 3.68 (3H, s), 2.86 (2H, d, J=11.1Hz), 2.31-2.25 (3H, m), 1.96-1.85 (4
H, m), 1.78-1.73 (6H, m), 1.52-1.46 (4H, m), 1.31-1.27 (6H, m), 0.96 (3H, t, J="7.
4 Hz).
TH2Gv)
2-7 " -1,8-VeRu-9-[T-4-ARF T I N R =N RV~ 1A V)T F )V ]-8
-4 XV T T = (2-Butoxy—7,8—-dihydro—9-[7—(4-methoxycarbonylpiperidin—1-yl)h
eptyl]-8—oxoadenine)
[{k62]

NH
| H
NZ N

| o

/\/\O \N N

\
(i

O

TG THEONTZALE#102mg (0.21mmol)Z FV >, EHEF1 TR Gi)ERED S
ECHARKEL TEBLA¥58me 57z, IN3R59%
'H NMR (DMSO—dﬁ) 6 9.84 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, J= 6.5 Hz), 3.65
(2H, t, J= 6.8 Hz), 3.60 (3H, s), 2.73 (2H, d, J= 10.9Hz), 2.20-2.11 (1H, m), 2.18 (
2H, t, J= 7.3Hz), 1.87 (2H, t, J= 10.9Hz), 1.77 (2H, d, J= 12.1Hz), 1.66-1.62 (4H,
m), 1.53-1.50 (2H, m), 1.42-1.36 (4H, m), 1.25-1.22 (6H, m), 0.92 (3H, t, J=7.4 H
z).
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[0168]

[0169]

[0170]

17
-7 h%T-7,8-VERa-9-(8-(4-ARF L I NR=NE RN —1-A V) A7 F )L ]-8-
FXVT T = (2-Butoxy—7,8—dihydro—9-[8-(4—methoxycarbonylpiperidin—1-yl)oct

yl]-8-oxoadenine) DA h%

[ft63]
™
NN
PPN W
»
TR

9-(8-T A I FN)-2-T " -8-APF T T T = (9-(8-Bromooctyl)-2-butoxy—
8—methoxyadenine)

[ft64]

"
=~ -N

N ‘ e O
P = N/_
O N

Br

2-T hF T -8-ArF T T T = (2-butoxy—8—methoxyadenine) 300mg (1.26mmol)%
v, Fha611 TROLFERO 5 & THk MRy E L TR A %36 1mg 215 7-
o IFRT0%
'H NMR (CDC13) 8 5.12 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.91 (2H,
t, J= 7.2 Hz), 3.39 (2H, t, J= 6.8 Hz), 1.85-1.75 (6H, m), 1.52-1.29 (10H, m), 0.96
(3H, t, J= 7.4 Hz).
TAR(D
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[0171]

2-T "L -8-APF T -9-[8—(U-APF LI NR =N AN - 1-ANV)F TFNVIT T
=Y (2-Butoxy—-8—methoxy—9-[8—(4—-methoxycarbonylpiperidin—1-yl)octylladenine)
[1k:65]

TREOTELNALA200 mg (0.46mmol)& FAV Y, SiEF] 1 THEG)E RAED ik
THHAMRYEL CRIBL A1 T4mg %572, IRT8%
IHNMR«IK%)6512@HJmQ427@HJMF6JPh%411@Hﬁ%391@H
t, J= 7.2 Hz), 3.68 (3H, s), 2.86 (2H, d, J=11.4Hz), 2.29-2.25 (3H, m), 1.96-1.88 (4
H, m), 1.80-1.73 (6H, m), 1.52-1.45 (4H, m), 1.29-1.26 (8H, m), 0.96 (3H, t, J= 7.
4 Hz).

TR
-7 " -7,8-VERa-9-[8—(4-APF L A NR =AY - 1-ANV)F T F )L ]-8—
A% 75 = (2-Butoxy—7,8-dihydro—9-[8—(4-methoxycarbonylpiperidin—1-yl)oct

yl]-8—-oxoadenine)

[1L:66]
1
N7 N
N

<,

0]

TREG)TELNIALE Y1 74mg (0.36mmol)% AV, EMEFI1 TG FRED F
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[0172]

[0173]

ETHARKEL TR LS W139me 2157z, INF85%

'H NMR (DMSO—dﬁ) 6 9.82 (1H, brs), 6.45 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.65
(2H, t, J= 6.9 Hz), 3.60 (3H, s), 2.75 (2H, d, J= 10.9Hz), 2.31-2.17 (3H, m), 1.89-
1.76 (4H, m), 1.66-1.59 (4H, m), 1.57-1.47 (2H, m), 1.42-1.34 (4H, m), 1.25-1.22
(8H, m), 0.92 (3H, t, J= 7.4 Hz).

H 118

2-7 MR -1,8-VERu-9{4-4- AT AN RN E NI - 1-ANV) T F IV ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[4-(4—methoxycarbonylpiperidin—1-yl)but
yl]-8-oxoadenine) D&%

[ft67]

NH
‘H

N= _-N

L=

-
Y,

o

THE®G)
S-(4—T T F)N)-2-ThF 8- AF I T T = (9~(4-Bromobutyl)-2-butoxy—8
—methoxyadenine)

[f68]

NH3

NA\/N\\O/
/\/\OJ\EN J\N/

-

Br
2-T hF T -8-ArF T T T = (2-butoxy-8—methoxyadenine) 300mg
(1.26mmol)%& FAV >, FhEHI1 TREDEFRED kT HAFERE L TEELA#378m
g& g7z, IHR81%
IHNMR«IX%)6518@Hﬁm%427@HJMF6ﬁPML4JZQH,9397@H¢
, J= 6.7 Hz), 3.44 (2H, t, J= 6.5 Hz), 1.94-1.85 (4H, m), 1.78-1.75 (2H, m), 1.52-1
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[0174]

[0175]

.47 (2H, m), 0.97 (3H, t, J= 7.4 Ha).

TR

2-T "L -8-ARF L -9-[4-(4-ARF T ANR=AERY DU~ 1-A V)T FNAITT =
v (2-Butoxy—8—methoxy—9-[4—(4—methoxycarbonylpiperidin—1-yl)butyl]adenine)
[1k69]

TGO TELNAL A 150mg (0.40mmol)Z FAV Y, S2fEH 1 TFEGD) & [FRk D J7 1k
THWHAMRYEL TR AW 141mgZ 572, IHR81%
'H NMR (CDC13) 8 5.16 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.10 (3H, s), 3.94 (2H, t
, J= 7.2 Hz), 3.67 (3H, s), 2.83 (2H, d, J= 11.3Hz), 2.34-2.26 (3H, m), 1.95-1.87 (4
H, m), 1.78-1.71 (6H, m), 1.52-1.46 (4H, m), 0.96 (3H, t, J= 7.4 Hz).
TR
2-7 h-1,8-VeRuE-9-[4-(4-ARF T I N R AR~ 1-ANV) T F )L ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[4-(4—methoxycarbonylpiperidin—1-yl)but
yl]-8—-oxoadenine)

[f70]

o}
TG TR LAY 141mg (0.32mmol)%& V>, 61 TR iDL FERD
ETHAEREL THEELEY2me 25T, ILR68%



WO 2007/034881 93 PCT/JP2006/318756

[0176]

[0177]

'H NMR (DMSO—d6) 6 9.84 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.66
(2H, t, J= 6.8 Hz), 3.59 (3H, s), 2.73 (2H, d, J= 11.3Hz), 2.26-2.22 (3H, m), 1.87-
1.74 (4H, m), 1.66-1.62 (4H, m), 1.54-1.44 (2H, m), 1.41-1.36 (4H, m), 0.92 (3H, t
, J= 7.4 Hz).

HEhBi19

2- 7+ -1,8-VERu-9{4-GB-APFX L AN RN NI~ 1-ANV) T F IV ]-8-
F XY T T = (2-Butoxy—7,8—dihydro—9-[4-(3—methoxycarbonylpiperidin-1-yl)but
yl]-8-oxoadenine) D&%

fE71]

TG

2-T "L -8-AF T -9-[4-B-= " L HNRENERY D - 1-A V)T F AT T =
> (2-Butoxy—8—methoxy—9-[4—(3—ethoxycarbonylpiperidin—1-yl)butyl]ladenine)
[fk72]

EHaBl18 TG THLNIZLA#300mg (0.81mmol)&3—= b IR =L
U633mg (4.0mmol)Z FAV >, HHEH 1 TREGH) L RIBRD F L CHFH AMRHELT
B LA #295me %57, INZR82%

'H NMR (CDC13) § 5.14 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.15-4.10 (6H, m), 3.94
(2H, t, J= 7.2 Hz), 2.94-2.91 (1H, m), 2.73-2.70 (1H, m), 2.54-2.51 (1H, m), 2.35
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[0178]

[0179]

(2H, t, J= 7.6Hz), 2.12-2.09 (1H, m), 1.94-1.91 (2H, m), 1.80-1.69 (5H, m), 1.52-
1.46 (6H, m), 1.25 (3H, t, J= 7.1Hz), 0.96 (3H, t, J= 7.4 Hz).

TAR(D

2-7 " -1,8-VeRu-9-[4-3-ARF T I N R =N R~ 1-A V)T F )L ]-8-
FXYT T = (2-Butoxy—7,8—dihydro—9-[4-(3—methoxycarbonylpiperidin—1-yl)but

yl]-8—-oxoadenine)

{b73]
e,
Nf\/N
o
g Sy N
\N |
(¢

TG TELN LA #295mg (0.66mmol)Z AV, FHEFI1 TG E RO
ETHARKEL TR L& ®222me 21572, INF80%
'H NMR (DMSO-d) & 9.84 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.66
(2H, t, J= 6.8 Hz), 3.58 (3H, s), 2.75-2.71 (1H, m), 2.56-2.47 (2H, m), 2.28-2.25 (
2H, m), 2.11-2.07 (1H, m), 1.93-1.89 (1H, m), 1.76-1.72 (1H, m), 1.66-1.60 (5H,
m), 1.41-1.34 (6H, m), 0.92 (3H, t, J= 7.4 Hz).
FhEf120
2-7 " -1,8-VeRu-9-[4-2-ARF T I N R = AR~ 1-ANV) T F )L ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[4-(2—methoxycarbonylpiperidin—1-yl)but

yl]-8-oxoadenine) DA h%

[fE74]
NH-, H
N N
/\/\O)\EN J‘\N>:O

L

N—.

)
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[0180]

[0181]

TG

2-T "L -8-ANF T -9-[4-C-= " L HNRENERY D - 1-A V)T F AT T =
v (2-Butoxy—8—methoxy—7,8—dihydro—9-[4—(2—ethoxycarbonylpiperidin—1-yD)butyl]
adenine)

[f75]

FhEF118 TFEG) TEL N LA#300mg (0.81mmol) b2 h 3 IR =L e
U 633mg (4.0mmol)% AV, SEHEHI1 TR & Rk L CHRFHAMRH L C
B LA #)188mg% 1572, INZR52%
ﬁ&NMRKDCQé!im(ﬁibm%427@H¢hk6ﬁfh%42%4&6@Hﬁwgiw
(3H, s), 3.93 (2H, t, J= 7.1 Hz), 3.35-3.23 (1H, m), 3.04-2.98 (1H, m), 2.57-2.48 (
1H, m), 2.30-2.22 (1H, m), 2.12-2.06 (1H, m), 1.78-1.72 (4H, m), 1.57-1.47 (8H,
m), 1.29-1.23 (5H, m), 0.96 (3H, t, J= 7.4 Hz).

TAR(D

2-7 " -1,8-VeRu-9-[4-2-ARF T I N R = AR~ 1-ANV) T F )L ]-8-
FFVT T = (2-Butoxy—7,8—dihydro—9-[4-(2—methoxycarbonylpiperidin—1-yl)but
yl]-8—-oxoadenine)

[fE76]

TG RO LA 188mg (0.66mmol)% V>, 61 TR (iDL FERD
ETHAEREL THEEL A W54me 25T, IR31%
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[0182]

[0183]

'H NMR (DMSO—dﬁ) 6 9.87 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.65
(2H, t, J= 6.8 Hz), 3.59 (3H, s), 3.10-3.08 (1H, m), 2.88-2.82 (1H, m), 2.49-2.41 (
1H, m), 2.27-2.19 (1H, m), 2.17-2.09 (1H, m), 1.68-1.61 (6H, m), 1.46-1.32 (8H,
m), 0.92 (3H, t, J= 7.4 Hz).

HEhBi21

2-7 " -1,8-VERu-9-{4-[4-ANF T INRZNAF )ERT D~ 1A V] T F
IW-8-FF% V75 = (2-Butoxy—7,8—dihydro—9—{4—[(4—methoxylcarbonylmethyl)pip
erazin—1-yl]butyl}-8—oxoadenine) D&%

E77]

L«O
O
THE®G)
N-ARFT HNVRZ NV AFNERGY Halpt (N-Methoxycarbonylmethylpiperazin

e hydrochloride)

78]

HCI HNK/N \io/

t=7 T IIVR =N LTV 3g (16mmol) D THESOmIFATR I RV A 2.2¢ (
16mmol), 7 T EFEE AT 14.9g (32mmol)Z N %, IR CTI5RFEEER LI, IRHEE R
ML A 7 aads/V AT LT, iR~ RO T A CHIB B A TRREL . N-Ab
XL HNRZN AT MARE T TEFHRAT NV EDIRAHEL THT-, FiV TERREIZAN
- A% 20ml& N 2 IR C LR B ts | AT % oA CIREL . H
tERE U TR LA 2. 485 Tz, IRT8%
IHNMRQ@mmwk%)6433@Hﬁ%3886H,93]5ﬁ]2@&nﬂ3ﬁ6ﬁﬁ3(
4H, m ).
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[0184] T F&(ii)
2-T " -8-APF L -9-{4-[4-APF T HINR =V AF )V RG D 1A )V T F )b

177 = (2-Butoxy—8-methoxy—9—{4-[(4-methoxycarbonylmethyl)piperazin—1-yllb

utylladenine)
(1k79]
NH,
N J\f'\' /

TAEOTELNALAH209mg (1.08 mmo)&9-(4-T7 aE 7 F)L)-2-7 b -8-A
;275 =2 (9-(4-bromobutyl)-2-butoxy—8-methoxyadenine) 200mg (0.54mmol)
2V, Ehifl1 TRME RSO G ETHwH ARy L CRIBLA ¥ 164mga 5
T2 UNFR68%

'H NMR (CDCL) 6 5.13 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.10 BH, ), 3.94 2H, t
, J= 7.2 Hz), 3.72 (3H, s), 3.21 (2H, s), 2.58-2.49 (8H, m), 2.38-2.34 (2H, t, 7.6Hz
), 1.81-1.71 (4H, m), 1.54-1.44 (4H, m), 0.96 (3H, t, J= 7.4 Hz).

[0185] T7#&(iii)
2-7 " -1,8-VeRu-9-[4-(4-ARF T HNVRZ NV ATFNERT Y ~1-A V)T F
NV-8-FFYV T 5 = (2-Butoxy—7,8-dihydro—9-[4—(4-methoxycarbonylmethylpipe
razin—1-yl)butyl]-8—oxoadenine)
[1k:80]

NH
|- H
NN

I =0

!
-
=

@]
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[0186]

[0187]

[0188]

TG TESNLE ¥ 164mg (0.36mmol)Z FV >, F2HiF]1 TR (i) & FEED

ETHARKEL TEBILA Y5 Tme 2572, IN3R36%

'H NMR (DMSO-d) § 9.84 (1H, brs), 6.41 (2H, brs), 4.15 (2H, t, J= 6.6 Hz), 3.67
(2H, t, J= 6.8 Hz), 3.60 (3H, s), 3.20 (2H, s), 2.47-2.31 (8H, m), 1.67-1.61 (4H, m
), 1.54-1.34 (4H, m), 0.92 (3H, t, J= 7.4 Hz).

FhEf22

-7’ -7,8-VeRu-9-{4-[4-C- AN T HN RN TF N RT VU -1-A V] T
FN-8-24%YT T = (2-Butoxy—7,8-dihydro—9—{4-[4-(2-methoxycarbonylethyl)
piperazin—1-yl]butyl}-8—oxoadenine) D& Ek,

[{k81]

THE®G)
N-Q2-ARE T I NIRRT )VERTG et (N-(2-Methoxycarbonylethyl)pi
perazine hydrochloride)

[fk82]

HN
HCI bN Wo\

o
=T aE T REA U FEATL3.2g (20mmol) F VY, EHEf]21 TROE RO L

THAEKEL CRILE#2.2g5 572, ILF65%

'H NMR (Methanol-d) & 3.77 (3H, ), 3.73-3.62 (8H, m),3.59 (2H, t, J= 7.0Hz), 2

.99 (2H, t, J= 7.0Hz).

TR

-7’ -8-AhF T -9-{4-[4-C-APF T I N RNV =T VLRGNV T

FNVT T = (2-Butoxy—8—methoxy—9—{4-[4—(2—methoxycarbonylethyl)piperadine
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[0189]

—1-yl]butylladenine
[1£83]

NH»

Py N
N™ |/ \>7O/
/\/\O \N N

—

oF
N L)LO/

TROTHLNILAP224mg (1.08 mmo)L9-(4-7 WET F)1)-2-T hF T -8-2A
;275 = (9—-(4-Bromobutyl)-2-butoxy—8—methoxyadenine) 200mg (0.54mmol)
2V, Ehifl1 TROME RSO G E TR H ARy L CRIBILA % 161mga 5
720 INHR65%

'"H NMR (CDCL) & 5.11 (2H, brs), 4.27 (2H, t, J= 6.6 Hz), 4.10 3H, s), 3.93 (2H, t
, J= 7.2 Hz), 3.67 8H, s), 2.71-2.67 (2H, t, J= 7.4Hz), 2.52-2.45 (10H, m), 2.34 (2
H, t, 7.6Hz), 1.79-1.74 (4H, m), 1.52-1.46 (4H, m), 0.96 (3H, t, J= 7.4 Hz).
TR(i)

2-7 " -1,8-VeRu-9-{4-[4-Q2-ARF T I NV R =NV ZTF RGO -1-A V] T
FN8—AF VT T = (2-Butoxy—7,8—dihydro—9—{4-[4-(2—-methoxycarbonylethyl)
piperazin—1-yl]butyl}-8—oxoadenine)

[{k:84]

TG TEBNI-LA#161mg (0.35mmol)Z FAV Y, M1 TG L RIEED
ETHAREEL TEBILAW109mgz 4572, IURT70%
'"H NMR (DMSO-d) 6 9.84 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.66
(2H, t, J= 6.8 Hz), 3.58 (3H, s), 2.53-2.41 (4H, m), 2.30-2.21 (10H, m), 1.67-1.60
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[0190]

[0191]

(4H, m), 1.41-1.34 (4H, m), 0.92 (3H, t, J= 7.4 Haz).

Hhf123

2-7 " -1,8-VERE-9-[4-4-ANF VI N R Z NV AF A RN~ 1-A V)T F )L
1-8-4F%Y 75 = (2-Butoxy—7,8-dihydro—9-[4—(4-methoxycarbonylmethylpiperid

in—1-yl)butyl]-8—oxoadenine) D5 kK,

[{1k85]
"y
NZ N
/\/\OJ\\\\ J\‘N/‘\:O
\CB
=
TG

2-T T -8-ANF T -9-[4-(4-ARF T INR =NV AF VR~ 1A V)T F )L ]
75 =Y (2-Butoxy—8-methoxy—9-[4—(4—methoxycarbonylmethylpiperidin—1-yl)but
ylladenine)

[1k:86]

18 TG THOLNIALA#156meg(0.81mmol)L9-(4-7 BE T F)L)- 2-7 K
F I -8-ARF LT F = (9—~(4-bromobutyl)-2-butoxy—-8-methoxyadenine) 180mg (0.
54mmol)Z& V>, FEHEFI1 THRG)E FIRED 7 kTR ik L L CRIE LA W17
Img#& 1572, PFHRT1%

'"H NMR (CDCL) & 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.10 3H, s), 3.93 (2H, t
, J=7.2 Hz), 3.66 (3H, s), 2.84 (2H, m), 2.31 (2H, m), 2.23 (2H, d, J= 7.0Hz), 1.89
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[0192]

[0193]

[0194]

(2H, m), 1.79-165 (4H, m), 1.562-1.46 (4H, m), 1.27 (2H, m), 0.96 (3H, t, J= 7.4 Hz
).

TR

2-7 " -1,8-VERE-9-[4-4-ANF VI N R Z NV AF A RN~ 1-A V)T F )L
1-8—4%Y 75 = (2-Butoxy-7,8—dihydro—9-[4—(4—methoxycarbonylmethylpiperid
in—1-yl)butyl]-8—oxoadenine)

[1k87]

NH
|- H
N

N’\rNﬁo
o
)
L\{O\

@]

TGO THELNALA#171mg (0.38mmol)% FAV >, FhEfF]1 TREGH) &Rk D 71k
THEEELL TERBLA#88mea 87, IR68%
HJNMRQmBOﬂQ 6 9.88 (1H, s), 6.45 (2H, brs), 4.16 (2H, t, J= 6.6 Hz), 3.70 (2
H, t, J= 6.4 Hz), 3.60 (3H, s), 3.06 (2H, m), 2.89 (2H, m), 2.31 (2H, d, J= 6.3H2), 1
.91 (3H, m), 1.83-1.61 (6H, m), 1.42-1.35 (4H, m), 0.93 (3H, t, J= 7.4 Hz).
FhEf24
2-7 ’FT-7,8-VERE-9-[4-(3-APF U AN IR =NV AF NI —1-A V) T F )L
1-8-4F%Y 75 = (2-Butoxy—7,8-dihydro—9-[4—(3-methoxycarbonylethylpiperidin

—1-yDbutyl]-8—oxoadenine) D5 kX,

[f:88]
NHz
N7 N
PNPNENS o

ke

TG
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[0195]

2-T FF 8- APF T -94-B-bF T HNRZ NV ATFNAE R ~1-A V)T F V]
77 = (2-Butoxy-8-methoxy—[4—(3-ethoxycarbonylmethylpiperidin—1-yl)butyllad
enine)

[1:89]

- hF U HNR =N AF N AT 138mg (0.81 mmol)&2-7 hF L -9-(4-F 1 E
TFN)-8-ARF T T = (9-(4-bromobutyl)-2-butoxy-8—methoxyadenine) 200mg
(0.54mmol)% FV >, S 1 TREGDEFERD F L CHE AMRY L L CRIBLA
Y1201mgZ 572, INH81%

'H NMR (CDC13) 8 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.12 (5H, m), 3.93 (2H,
t, J= 7.1 Hz), 2.76 (2H, m), 2.30 (2H, m), 2.19 (2H, m), 2.15 (1H, m), 1.82 (1H, m),
1.78-1.73 (6H, m), 1.69 (1H, m), 1.59 (1H, m), 1.52-1.48 (5H, m), 1.25 (3H, t, J=

7.2Hz), 0.96 (3H, t, J= 7.4 Hz).

TAR(D

2-7 ’FT-7,8-VERE-9-[4-(3-APF U AN IR =NV AF NI —1-A V) T F )L
1-8-4F%Y 75 = (2-Butoxy—7,8-dihydro—9-[4—(3-methoxycarbonylmethylpiperid

in—1-yl)butyl]-8—oxoadenine)

[1k:90]
",
NN
o
e N
\N O
el

TREGOTHEONALE#201mg (0.44mmol)Z AV, EMifs]1 TG L FED F1E
THEBKREL TEELA W1 73mgE 72, IX3RI2%
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[0196]

[0197]

'H NMR (DMSO—dﬁ) 8 9.86 (1H, brs), 6.41 (2H, brs), 4.16 (2H, t, J= 6.6 Hz), 3.70
(2H, t, J= 6.9 Hz), 3.57 (3H, s), 3.06 (2H, m), 2.63 (2H, m), 2.24-2.18 (4H, m), 1.

83 (2H, m), 1.68-1.62 (6H, m), 1.52 (2H, m), 1.42-1.34 (5H, m), 0.92 (3H, t, J= 7.4
Hz).

i f125

2-7 " -7,8- VbR a-9-(4-ARF T I NV RNV AF VBN T 4V —2-A VAT )L )~

8—A4FVT7 T = (2-Butoxy—7,8—dihydro—9—(4-methoxycarbonylmethylmorpholin—2

—ylmethyl)-8—oxoadenine) D5 FK,

[fE91]
NH;
N7 N
o
N MY \N\\_‘/o
()
N o
~
O

TG
4—tert—7 F T HIVIR=)V-2- AR A )VIR= )V A F L AF )L )LRY Y (4—-tert—Buto

xycarbonyl-2—-methanesulfonyloxymethylmorpholine)

[1k92]
S
)<OA\N /\/\o/ 0

4—tert-7 h T AN R =V -2-ER OV AFLE /LR (4-tert-Butoxy

carbonyl-2-hydroxymethylmorpholine) 1.0g (4.6 mmol)ZTHF 30mliZ¥&A>L ., 0°CIZ
BHNL Tz, 2ZICHAEAZ Y AV ER=/L 0.71ml (9.2mmol), N =F 732 1.28ml (9.
2mmol), 4-VAFNT /YL 20mgENERIMN A 3057 BRI ETHIRL,
HIR CIHICIN MBI L2, WA B EL, 7aad/V AT U, et
FNEE K, 5%7 =K, fafn K TR L, W ARKRLL CRIBLEMES
720 I E1.32g, UNFRITY%

'H NMR (CDC1) & 4.24 (2H, d, J = 4.8 Hz), 3.92 (3H, m), 3.70 (1H, m), 3.55 (1H,
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m), 3.12 (3H, s), 2.95 (1H, m), 2.77 (1H, m), 1.45 (9H, s).
[0198] T-F&(ii)
8-7 E-2-7 Fr I -9-(4-tert-7 M L ANR=)VENFRI - 2-ANVAF V)T T =

v (8-Bromo—2-butoxy—9—(4—tert—butoxycarbonylmorpholin—2—ylmethyl)adenine)

[1£93]
NH,
N’l\\ N
PR e
L/L‘B
N >L
o%O

8- aE-2-7hF 75 = (8-Bromo—2-butoxyadenine) 0.40g (1.40mmol)%DM
F 30mUZED L. REEH UL 0.19g (1.40mmol) & TG THE LN /-4-tert—7 "y
HIWVIRZ N =2-ABE L ANV RZ )V FF T AT )VE VIRV (4-tert-butoxycarbonyl-2—m
ethanesulfonyloxymethylmorpholine) 1.31g (4.50mmol)Z /12120 “CIZNZELL 5E#E]
BT, BIRA B, Z7uadl AT L, B8 EEEE. IR0
AT LI AT T FT4— ko TREREITV, BABREL CRIBILE#%0.41g575
720 IL3R61%

'"H NMR (CDCL) 6 5.75 (2H, brs), 4.31 (2H, t, ] = 6.6 Hz), 4.19 (2H, m), 3.87 (4H,
m), 3.44 (1H, m), 2.95 (1H, m), 2.76 (1H, m), 1.77 (2H, m), 1.51 (2H, m), 1.45 (9H
, ), 0.97 3H, t, ] = 7.3 Hz).

[0199] TF2(ii)
2-7 b -8-701-9-(4-ARF T I NVR =NV AF VB )NIR) V-2 A VAF V)T T =

> (2-Butoxy—8—chloro—9—(4-methoxycarbonylmethylmorpholin—2—ylmethyl)adenine

)
[1k94]
NH,
N’l\\/N
P e N\\ﬁCI
o N o
f
o
~
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[0200]

TG THEOIES-T aE-2-T F-9-(4-tert—7 hr I BNV R = VENRY -2
—A )V AF V)T T = (8-Bromo—2-butoxy—9—(4—tert—butoxycarbonylmorpholin—2-y
Imethyl)adenine) 0.21g (0.43mmol)iZ4 N &g A4 smiZE Mz 30538 # LTz,
WA B 4% . DMF 15ml, 7 2 EFE#R AT /L 0.051ml (0.52mmol), KEEHYT A 0.1
4g (1.04mmoDZNEWR M %, 1.5 HEFR L7, WA B £, Juakb-ok ) —
M3 D THII U, AL IRMER . S IR N AT~ T 57 40—k THE
Bl2ATV, BAEEKEL TRIBLA#0.17g2 R 72, ILRIM%

'H NMR (CDC13) 8 5.42 (2H, brs), 4.30 (2H, t, J = 6.6 Hz), 4.22 (1H, m), 4.08 (2H,
m), 3.86 (1H, m), 3.72 (3H, s), 3.65 (1H, m), 3.22 (2H, s), 2.81 (1H, d, J = 11.0 Hz
), 2.70 (1H, m), 2.41 (1H, m), 2.26 (1H, dd, J = 11.0 Hz, 9.7 Hz), 1.77 (2H, m), 1.5
2 (2H, m), 0.97 3H, t, J = 7.4 Hz).

TH2Gv)

-7 hF-7,8-VERE-9H{[4-Q2-APF T -2-FF YV F NV)ENRI L —2-A V]IATF )V
}-8—AF% Y75 = (2-Butoxy-7,8—dihydro—9—{[4—(2-methoxy—2—-oxoethyl)morpholi
n—2-yl]methyl}-8—oxoadenine)

[{k95]

NH
| ©H
N/\‘\\/N
| -

Q N

N>:o
L(O

O
TG CEBNTZ2-T Fe v -8 mu-9-(4-ANF T N R =)V AF VBN RY
V=2~ ANAF V)T F = (2-Butoxy-8-chloro-9-(4-methoxycarbonylmethylmorph
olin—2-ylmethyl)adenine) 0.17g (0.42mmol)% A% /—/L 10mIIZSRESH, £#ZIZ 5M
IKERAE TN BAKESIK 10 mlZ ANz, ABGRGE T TR L 72, IR TRk
LA B R RS, ZTICAZ ) —)L 20mIEIRARER 0.5mlZhN 2 BT T
ARFRIRER LTz, 0 CITW A fefnEE /K THRIL, Hrii U7z B 28 E L K Tot

BT 5ZLI2LD30mg O HABEREL TEBL AW E ST, ITR18%
'"H NMR (DMSO-d ) § 10.03 (1H, brs), 6.47 (2H, brs), 4.14 (2H, t, ] = 6.5 Hz), 3.8
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[0201]

[0202]

[0203]

0 (3H, m), 3.60 (3H, s), 3.58 (1H, m), 3.41 (1H, m), 3.26 (2H, s), 2.71 (1H, d, J = 1
1.0 Hz), 2.61 (1H, d, J = 11.6 Hz), 2.35 (1H, m), 2.14 (1H, dd, J = 10.8 Hz, 9.6 Hz)
, 1.64 (2H, tt, ] = 7.5 Hz, 6.5 Hz), 1.38 (2H, tq, J = 7.5 Hz, 7.4 Hz), 0.92 (3H, t, ]
= 7.4 Hz).

FhEf126

2-7 "I -7,8-VbRu-9-(1-ARF L MV IR =)L AF NV AY P 41 )L AF )L )-8-
FFVT T = (2-Butoxy—7,8—dihydro—9—(1-methoxycarbonylmethylpiperidin—4-yl

methyl)-8—oxoadenine) D&%

[{k.96]
NH>» H
N7 \/N>:o
/\/\OJQ‘NJ\‘N (0] p
TN}O
TH®

1-tert—7 " VIR = )V—4-RABR L Z)VIR =)V F 3 AF LY (1-tert-Buto

xycarbonyl-4—-methanesulfonyloxymethylpiperidine)

[1E97]
(0]
)%JLNﬁ
K/\/O\t‘cs')/
\cl)

1-tert—-7 "I NV R =V —4-ERaF T AF L E YT (1-tert—Butoxycarbonyl—
4-hydroxymethylpiperidine) 2.00g (9.3mmol) & Fi\>, FhEF125 TR0 &Rk F7 ik
THEEELL TRIBLAY2.73g% 1572, ILR100%
H{NMRKDCQS4&5(%Lm%4ﬂ7@H,¢J=65}h%3ﬂ2®Hﬁ%271@H
m), 1.92 (1H, m), 1.74 (2H, m), 1.46 (9H, s), 1.21 (2H, m).
TAR(D
8- E-2-T ;L -9-(1-tert-7 " T HNR=NE RYT L —~A- A VAF V)T T =
> (8-Bromo—2-butoxy—9—(1-tert—butoxycarbonylpiperidin—4—ylmethyl)adenine)
[1198]
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[0204]

[0205]

N
O e
/\/\o \.N N

8- aE-2-7hFT 7 F = (8-Bromo—2-butoxyadenine) 0.30g (1.05mmol)& T
RO THLNIALA#0.92g (3.15mmol% V>, FEHEHI25 TRRG) & RIfRDFHIET
Y EEELL TRIB LA #0.37e% 457, ILRT4%

'H NMR (CDCIB) 8 5.95 (2H, brs), 4.30 (2H, t, ] = 6.6 Hz), 4.11 (2H, m), 4.00 (2H,
d, ] =7.4 Hz), 2.66 (2H, m), 2.12 (1H, m), 1.78 (2H, m), 1.54 (4H, m), 1.46 (9H, s
), 1.29 (2H, m), 0.97 (3H, t, J = 7.3 Hz).

TR

2-7 "I -7,8-VbRu-9-(1-ARF L MV IR =)L AF NV AY P 41 )L AF )L )-8-
FFVT T = (2-Butoxy—7,8—dihydro—9—(1-methoxycarbonylmethylpiperidin—4-yl

methyl)-8—oxoadenine)

[{£:99]
NH>» H
NZ \/N>:o
/\/\O)\\NJ\N 0 ,
K\/;/jm\)Lo

TG THELNES-T aE-2-T " -9-(1-tert-7 ML N R =AY —4
—A )V AF V)T T = (8-Bromo—2-butoxy-9—(1-tert—butoxycarbonylpiperidin—4-yl
methyl)adenine) & FV >, FHaB125 TG, (V)DNEIZFEEDO FETHAREELT
LA mg 21572, I3R34%

'H NMR (DMSO-d) & 9.87 (1H, 5), 6.41 (2H, brs), 4.14 (2H, t, ] = 6.6 Hz), 3.59 (3
H, s), 3.53 (2H, d, J = 7.1 Hz), 3.18 (2H, s), 2.77 (2H, m), 2.07 (2H, m), 1.75 (1H,
m), 1.64 (2H, m), 1.48 (2H, m), 1.38 (2H, m), 1.21 (2H, m), 0.91 (3H, t, J = 7.3 Hz)

k27
2-7 ;e -7,8-CERE-9-[3-(1-AMF T VR NV AF AR —4-—fuFk) S
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[0206]

[0207]

e’ )L]-8—24F V75 = (2-Butoxy—7,8—dihydro—9-[3—(1-methoxycarbonylmethyl
piperidin—4-yloxy)propyl]-8—oxoadenine) D&%,
[/100]

TG
I-tert=7" L HNR=N~4-Btert—7 F NV AF NIV L T aRF NE~YY
v (1-tert—Butoxycarbonyl-4—(3—tert—butyldimethylsilyloxypropoxy)piperidine)
[fk101]
0
e
o T

1-tert—7 " VAR =)L —4-ER % ° U (1-tert—Butoxycarbonyl-4—hydr
oxypiperidine) 1.00g (5.0mmol) ZDMF 10mUCIEfRSH 7z, 0°CITMAIL 1=t ., A
{bF KU (55% dispersion in mineral oil) 0.52g (12.0mmol)Z 1z IR T304y B#:
L7z, IRWVT 3-TaE—1-tert—7 F /LU AF )V AF 7 23 (3-bromo—1-tert—buty
Idimethylsiloxypropane) 3.5ml (15mmol)& .2 20§ HIBH#RL 7282, 7K 1ml& RS0
EEILSE T, WA B ER, VTN —T )V THIN U, BEEZEMR. Y
ATNHT BT T T7 4= Lo TREREATV, WABIIKELL CRIE(LEY
1.09g% 1572, IX3R58%,
'H NMR (CDC1) & 3.76 (2H, m), 3.70 (2H, t, J = 6.1 Hz), 3.53 (2H, t, ] = 6.3 Ha),
3.42 (1H, m), 3.07 (2H, m), 1.79 (4H, m), 1.50 (2H, m), 1.45 (9H, s), 0.89 (9H, s),
0.05 (6H, s).
TR
1-tert—-7 " T I NHR =N —4-(3-ER TR 7 aRFINE YT (1-tert-Butoxycar
bonyl-4—(3-hydroxypropoxy)piperidine)
[f£102]
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[0208]

[0209]

)/ 0

TREROTESNtert-7 by VR =V —4-(3—tert-7 F AV AF )L Uy
T aRFI)ERYT L (1-tert—butoxycarbonyl-4—(3—tert—butyldimethylsilyloxypropo
xy)piperidine) 1.09g (2.92mmol)%THF 16mIZSfRS®7=, 22747 N7 )L
TrE=yADL M THF YK 5.8ml (5.8mmol) &M X 2R3 BE#R L 72, YR IiLA B 1k
VL THI U, AR RMR, DU TNITDoa<v T F7 41—k
STEREITV, BABIRAEL CRIBLAY0.74g% 572, IX5RI8%

'"H NMR (CDCL) & 3.76 (4H, m), 3.67 (2H, t, J = 5.6 Hz), 3.46 (1H, m), 3.11 (2H,
m), 2.39 (1H, t, J = 5.4 Hz), 1.84 (4H, m), 1.53 (2H, m), 1.45 (9H, s).

TR(i)

I-tert-7 "F S NN =N ~4-(3-AF L AN RN FFH T T URFNE ATV (1t
ert—Butoxycarbonyl-4—(3—-methanesulfonyloxypropoxy)piperidine)

[f£103]

0
)%)LU cé?/
o700

TREGTELNtert-7 hL I VR =V 4-3-ERaf L PR )e Y
> (1-tert—butoxycarbonyl-4—(3—hydroxypropoxy)piperidine) 0.74g (2.85mmol) %
VY, 5125 TROE RO T L TRAZKKREL TRIBLA#0.96g21572,
I =R100%
'H NMR (CDCL) 6 4.35 (2H, t, J = 6.2 Hz), 3.73 (2H, m), 3.57 (2H, t, J = 5.9 Ha),
3.44 (1H, m), 3.08 (2H, m), 3.01 (3H, s), 2.00 (2H, tt, ] = 6.2 Hz, 5.9 Hz), 1.83 (2
H, m), 1.50 (2H, m), 1.43 (9H, s).
THE(v)
8-7 mE-2-T I -9-[3-(1-tert-7 M VAN RN BRIV ~4-ANFFL) T a
V175 = (8-Bromo—2-butoxy—-9-[3—(1-tert—butoxycarbonylpiperidin-4-yloxy)

propylladenine)
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[{k104]
-
N o) \4
/\/\OJ\LN’/[I\PBF N»\O/
\OQ

8- aE-2-7hF 7T = (8-bromo—2-butoxyadenine) 0.40g (1.40mmol)& T2
(i) TSN LA #90.96g (2.85mmol) AV, Fehaf 25 TR & RIRD 7 1 TH
s OFE RS CRIBLA#0.51g2 1537, I1R69%

'H NMR (CDCIB) 8 5.65 (2H, brs), 4.30 (2H, t, J = 6.6 Hz), 4.25 (2H, t, ] = 6.9 Hz)
, 3.73 (2H, m), 3.48 (2H, t, J = 5.8 Hz), 3.40 (1H, m), 3.08 (2H, m), 2.11 (2H, m), 1
.79 (4H, m), 1.73 (4H, m), 1.45 (9H, s), 0.97 (3H, t, ] = 7.3 Hz).

[0210] TFE(V)
2-7 ML -8-mu-9-[3-(1-APF L HNR =NV AF NERY D —4- A2 ) 7 ue’
W7 T = (2-Butoxy-8—chloro—9-[3—(1-methoxylcarbonylmethylpiperidin—4—ylox
y)propyl]adenine)
[1£105]

TR TEONZ8-T7 aE-2-7 M -9-[3-(1-tert—-7 R T I NHR =N ERYY
VA ANFF )T e )] T T = (8-bromo—2-butoxy-9-[3—(1-tert—butoxycarbo
nylpiperidin—4—yloxy)propylladenine) 0.49g (0.94mmol)% A\ >, S} 25 T ()&
[FBkDJ7 1L T H AR AREL TRIBLA#0.37g 21572, IRI5%
'H NMR (CDC13) 8 5.52 (2H, brs), 4.30 (2H, t, ] = 6.6 Hz), 4.24 (2H, t, ] = 6.9 Hz)
, 3.72 (3H, s), 3.45 (2H, t, J = 5.9 Hz), 3.28 (1H, m), 3.21 (2H, s), 2.73 (2H, m), 2.
33 (2H, m), 2.11 (2H, m), 1.86 (2H, m), 1.77 (2H, m), 1.65 (2H, m), 1.49 (2H, m), 0
.97 BH, t, J = 7.4 Hz).

[0211] TFE(vi)
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[0212]

[0213]

2-7 " -1,8-VERE-9-[3-(1-APF T INR =NV AF NERY D ~4-AfuF) S
e’ )L]-8—24F V75 = (2-Butoxy—7,8—dihydro—9-[3—(1-methoxycarbonylmethyl
piperidin—4-yloxy)propyl]-8—oxoadenine)

[f£106]

TRERO)TEOLNZ2-T I -8-7mu-9-[3-(1- ARV I NVR=Z NV AF AERYY
v —A-AaxL) T ae’ V] 7T = (2-butoxy—8—chloro—9-[3—(1-methoxycarbonylmet
hylpiperidin—4—yloxy)propyl]adenine) 0.36g (0.80mmol)%Z Fiv T, Ehufl25 T (iv)
ERIBRDTTETHABKREL THEBLE#0.25g 21572, IRT1%

'H NMR (DMSO—dﬁ) 6 9.85 (1H, brs), 6.39 (2H, brs), 4.14 (2H, t, ] = 6.6 Hz), 3.73
(2H, t, ] = 6.8 Hz), 3.59 (3H, s), 3.39 (2H, t, J = 5.9 Hz), 3.20 (1H, m), 3.17 (2H,
s), 2.65 (2H, m), 2.21 (2H, m), 1.85 (2H, m), 1.74 (2H, m), 1.65 (2H, m), 1.37 (4H,
m), 0.91 3H, t, J = 7.3 Hz).

Hftif128

2-7 1 -7,8-VeRE-9-{3-[1-2- A F T 2-FF YV =F )WL RY U~ 41 )V AF
VAT ae V-84 %Y T = (2-Butoxy—7,8—dihydro—9-[3-(1-methoxycar

bonylpiperidin—4—ylmethyloxy)propyll-8—oxoadenine) D&k,

[{k107]
NH> H
(AN
/\//\o)\\NJ\NﬁO o
\\LO/\CN o7
TH®

I-tert-7 " T HNHR =N ~-4-Btert—7 F NI AF N VaFx ¥ 7 aRF L AF )L
~RYT (1-tert-Butoxycarbonyl-4—(3—tert—butyldimethylsilyloxypropoxymethyl)pip

eridine)
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[0214]

[0215]

[{k108]

0
)%JLNﬁ
K/\/O\/\/O\S/ix
|

1-tert—-7 R’ W NR = L—4-ER ORI AF LY T (1-tert—butoxy
carbonyl-4—-hydroxymethylpiperidine) 1.08g (5.0mmol) Z V>, EhaH27 TFEGEFE
RO TRAENK AL CRIBL S AT, 1.79g, IL3R82%
H{NMRKDCQS4$w(%im%3ﬁ9@H;@J=62Pﬁ%348@H;LJ=&3Hﬁ,
3.25 (2H, d, J = 6.1 Hz), 2.69 (2H, m), 1.75 (2H, m), 1.69 (3H, m), 1.46 (9H, s), 1.
14 (2H, m), 0.90 (9H, s), 0.05 (6H, s).
TR
I-tert-7 hF L AN R =N —-4-B-ER X T T aRF L AF /LY (1-tert-But
oxycarbonyl-4—(3—hydroxypropoxymethyl)piperidine)
[f£109]
P

° Nﬁ O__~.__OH

TREROTESNtert-7 by VR =V —4-(3—tert-7 F AV AF )L Uy
T aRF T AF YT (1-tert—butoxycarbonyl-4—(3—tert—butyldimethylsilyloxy
propoxymethyl)piperidine) 1.79g (4.6mmol)%& FAV >, EHaFI27 TREG)EREIRED FHET
EaFZHIKALL CRIBILEMEST, IN&E]1.18g IXFR94%
%{NMR(CDCQ@ 4.10 (2H, m), 3.77 (2H, dt, J = 5.5 Hz, 5.5 Hz), 3.62 (2H, t, ] =
5.7 Hz), 3.29 (2H, d, ] = 6.2 Hz), 2.69 (2H, m), 2.37 (1H, t, ] = 5.5 Hz), 1.83 (2H,
m), 1.73 (3H, m), 1.45 (9H, s), 1.15 (2H, m).
TR(i)
1-tert-7 " L INR=N—4-B-AF L ANR= VA F L TRBRF L ATF ) ARYY
v (1-tert—Butoxycarbonyl-4—(3—methanesulfonyloxypropoxymethyl)piperidine)
[fk110]
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[0216]

[0217]

)<oj\N/ﬁ

(0]
K/\/O Ny \g -

TREGTELNtert—7 hrY I VR =V —-4-(3-ERad L 7 aRE L AF /L)L
~RYT (1-tert-butoxycarbonyl-4—(3-hydroxypropoxymethyl)piperidine) 1.18g (4.3
mmol)Z& FAVy, FMEFI25 TROEFIRkD ik Tltad iRk L CRIB L& WEE
7z, WL E1.51g UXLR100%

'H NMR (CDC1) & 4.34 (2H, t, J = 6.3 Hz), 4.10 (2H, m), 3.51 (2H, t, ] = 5.9 Ha),
3.26 (2H, d, J = 6.1 Hz), 2.96 (3H, s), 2.69 (2H, m), 2.00 (2H, m), 1.72 (3H, m), 1.
46 (9H, s), 1.15 (2H, m).

THE(v)

8-7 aE-2-7 Fr I -9-[3-(1-tert-7 R T I NVAR =N ERY DU ~4- A )V ATF )V A
a7 5 =2 (8-Bromo—2-butoxy—9-[3—(1-tert—butoxycarbonylpiperidin—4

—ylmethyloxy)propylladenine)

fk111]
NH,
N/‘\\/N
| \>—Br
Y N/ N
\o/\CN ‘«o‘\/
O

8- aE-2-7hF 7T = (8-bromo—2-butoxyadenine) 0.50g (1.75mmol)& TF&
(i) CRELNTALA#1.51 g (4.30mmol) & V>, SEHaF25 THRG)E RIfED H ik TH
AWK L U TR LA W0. 745457, IRT8%

'H NMR (CDC13) 8 5.51 (2H, brs), 4.30 (2H, t, ] = 6.6 Hz), 4.23 (2H, t, ] = 6.9 Hz)
, 4.09 (2H, m), 3.44 (2H, t, ] = 5.8 Hz), 3.21 (2H, d, J = 6.0 Hz), 2.68 (2H, m), 2.1
0 (2H, m), 1.77 (2H, m), 1.64 (3H, m), 1.51 (2H, m), 1.46 (9H, s), 1.12 (2H, m), 0.9
7 (3H, t, J = 7.4 Hz).

THE(V)

2-7 ;T -1,8-VeRu-9-{3-[1-(2-ARF T -2-FF YV =F /WML RY DU —~4—A )V AF
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[0218]

VAT ae V-84 %Y T = (2-Butoxy—7,8—dihydro—9-[3-(1-methoxycar

bonylmethylpiperidin—4—ylmethyloxy)propyl]-8—oxoadenine)

[fE112]
NH>» H
N7 N
PRPNP N W ]
RPN

TRGv) THRLNIZ8- T aE-2-T I -9-[3-(1-tert-7 M N R =N ERYY
VA=A VAT )V F )T e )V T T = (8-bromo—2-butoxy—9-[3—(1-tert-butoxy
carbonylpiperidin—4—ylmethyloxy)propylladenine) & iV, ka6 25 TFEii). (iv)D
NRIZ R D 51T H A E R E L TR L E0.32¢ 2472, ILHR53%

'H NMR (DMSO-d) 6 9.90 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, ] = 6.6 Hz), 3.72
(2H, t, ] = 6.8 Hz), 3.59 (3H, s), 3.36 (2H, t, J = 5.9 Hz), 3.16 (2H, s), 3.13 (2H, d
, J = 6.5 Hz), 2.77 (2H, m), 2.07 (2H, m), 1.86 (2H, m), 1.63 (2H, m), 1.55 (2H, m),
1.38 (3H, m), 1.10 (2H, m), 0.91 (3H, t, ] = 7.3 Hz).

i B129

2-7 hF-7,8-VERua-9-QB{l-[4A(PAFNTINTaRF L INR =)V AF VI
NY VU AANANE T B NV)B8-FF T T = (2-Butoxy—7,8-dihydro-9-(3—{
1-[4—-(dimethylamino)propoxycarbonylmethyllpiperidin—4—ylmethoxy}propyl)-8—oxoa

denine) D& ER

[{k:113]
NH,
=0 \
/\/\O ~N N o \/\/N\
\o/\CN}o/

EHiFl62 THELNIZALA Y T0mg (0.16mmol)ZDMF 5ml (ZIAfFSHE, 1-=F/1-
3-(TAFNT )T aE ) ) IINR T AIRN R 153mg (0.80mmol), 1-ER w3~
>/ N7/ =/ 108mg (0.80mmol), AF VT3 1%/ —/L 0.16ml (0.80mmol)
ZNERINZ T2, 2R TR SR L% . WA AL, fufnEEARZMZ ., #rik
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[0219]

[0220]

L7z [Efa AR KBV, HPLCIZXDRE R 22 TRk L TR E
) 49.1mg(0.09mmol) % £H7=, IXZR57%

'H NMR (DMSO-d) 6 9.92 (1H, brs), 6.47 (2H, brs), 4.20-4.15 (2H, m), 4.14-4.09
(2H, m), 4.75-4.67 (2H, m), 4.58-4.53 (2H, m), 4.52-4.42 (2H, m), 4.39-4.32 (2H,
m), 3.25-3.14 (2H, m), 3.09-3.01 (2H, m), 3.01-2.90 (2H, m), 2.84-2.67 (6H, m),
1.90-1.79 (4H, m), 1.78-1.69 (1H, m), 1.69-1.59 (6H, m), 1.55-1.42 (2H, m), 1.42—
1.32 (2H, m), 0.89 (3H, t, J = 7.4 Hz).

FhEf130

2-7 "I -7,8-VbRu-9-(1-ARF L IV IR =)L AF NV AY -3 )L AF )L )-8-
FFVT T = (2-Butoxy—7,8—dihydro—9—(1-methoxycarbonylmethylpiperidin—3—yl
methyl)-8—oxoadenine) D5k,

[fk114]

TG

2-7 ’ T -9-(I-tert-7 ML ANR=NERYD U -3-ANVAF V)T T = (2-But
oxy—9-(1-tert—butoxycarbonylpiperidin—3—ylmethyl)adenine)

[1k115]

1-tert—-7 R’ W NR=L-3-BERaFH T AF LY T (1-tert—butoxy
carbonyl-3-hydroxymethylpiperidine) 0.88g (4.1mmol) Z V>, EhEH27 TFEGEFE
RO I Tl-tert=7 "L HNREN-3-AF L ANRENFH L AT AE YV (1
—tert—butoxycarbonyl-3—methanesulfonyloxymethylpiperidine) #4547, 2-7 ;7
5 =3 (2-butoxyadenine) 0.77g (3.72mmol)& 1-tert—7 " HIVIR =)L —3-AH A

NWR=NFF T AF AN %V, s 27 TRRG) & RO 51 CH it H
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[0221]

[0222]

RELCRIBELA#1.19g% 57, INZRTI%

'H NMR (DMSO—dﬁ) 6 7.91 (1H, s), 7.18 (2H, brs), 4.20 (2H, t, ] = 6.6 Hz), 3.93 (2
H, d, ] = 7.3 Hz), 3.67 (2H, m), 2.82 (1H, m), 2.67 (1H, m), 2.00 (1H, m), 1.66 (4H
, m), 1.40-1.20 (13H, m), 0.92 (3H, t, J = 7.3 Hz).

TAR(D

8-7 E-2-T ;I -9-(1-tert-7 " T HNR=NE RYT L -3-A VAF V)T T =
> (8-Bromo—2-butoxy—9—(1-tert—butoxycarbonylpiperidin—3—ylmethyl)adenine)
[fk116]

TROTEZ2-T e -9-(1-tert-7 ML AN R = NV E SRV -3-A NV AF V)T
5 =3 (2-butoxy—-9-(1-tert—butoxycarbonylpiperidin—3—ylmethyl)adenine) 0.28g (0.6
8mmol), LT+ A 0.10g (1.22mmol)% 7 mrads/L-A10 miiZflZ., 55 0.16g (1.
03mmoDZi# T L., IR ToRF AL, POSHKIZKZMA 7 aadL TR,
FHEztafEE K, fafniaiiR AR T D LK, fafn &R K DRI HEEL
KERER~ 7 XD A CHIRBR IR U, BEE LY TIN AT L0 T TT 4
—IZE o THERLAITV, B AL L TR S #0.30g%4572, IRI1%

'"H NMR (DMSO-d) & 7.39 (2H, brs), 4.20 (2H, t, ] = 6.6 Hz), 3.91 (2H, d, J = 7.4
Hz), 3.72 (1H, m), 3.60 (1H, m), 2.82 (1H, m), 2.67 (1H, m), 2.00 (1H, m), 1.66 (4

H, m), 1.44-1.20 (13H, m), 0.92 (3H, t, J = 7.3 Hz).

TR(i)

2-T FF 7,8V ERE-9-(1-APF T HNRZ NV AF NV R DU —3-A )V AF )L )-8~
FFVT T = (2-Butoxy—7,8—dihydro—9—(1-methoxycarbonylmethylpiperidin—3—yl
methyl)-8—oxoadenine)

[fk117]
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[0223]

H

- /N
L e o
S W
0

(-

TR TELNZ8-TaE-2-7 M —9-(1-tert-7 MU NV AR = A ERY -3
—A )V AF)V)T T = (8-bromo—2-butoxy—9—(1-tert—butoxycarbonylpiperidin—3—ylm
ethyladenine) 0.30g % A\ >, S2Haf127 THGii), (v)DNEIZ RO 7T H A FE
EU TR A #169mg 244z, INE28%

'"H NMR (DMSO-d) & 9.87 (1H, s), 6.42 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.57 3
H, s), 3.52 (2H, m), 3.18 (2H, s), 2.66 (2H, m), 2.17 (1H, m), 2.01 (2H, m), 1.64 (3
H, m), 1.563 (1H, m), 1.38 (3H, m), 0.93 (1H, m), 0.92 (3H, t, J = 7.3 Ha).
HhB131

2-7 1 -1,8-VERE-9-[1-(3-ARF T -3-FF Y 7 ub /YU -3 )V AF )L
1-8-A4F%Y 75 = (2-Butoxy—-7,8-dihydro—9-[1—-(3—methoxy—3—-oxopropyl)piperidi
n—3-ylmethyl]-8—oxoadenine) DEEk

[{k118]

NH,

H
/\/\OJ:LI :EOC;/\S\‘ o4

FhEFHI29 TG THON 8- T BE-2-T b -9-(1-tert-7 ML VR =L E
AUV =3-A )V AF)L)T T = (8-bromo—2-butoxy—9—(1—tert—butoxycarbonylpiper
idin—3-ylmethyl)adenine) 0.91mg (0.22mmol) {24 N ¥R 434> 5ml& M2 305
BRI, WA EE 54 DMF 5ml, THF 10ml, 72U f=F /L 0.036ml (0.34mm
ol), NJ=F /L7 0.034ml (0.25mmol)Z JEWR AN %, SRR L 7=, VAL % E £tk
. EHEFI25 TR (vERROFETHARKREL TEELE W 10mg 2157, INE]
1%

'H NMR (DMSO—dﬁ) 6 9.89 (1H, s), 6.43 (2H, brs), 4.14 (2H, t, ] = 6.6 Hz), 3.57 (3
H, s), 3.57 (2H, m),3.34 (2H, m), 2.56 (2H, m), 2.41 (2H, m), 1.96 (2H, m), 1.81 (2
H, m), 1.62 (3H, m), 1.51 (1H, m), 1.37 (3H, m), 0.95 (1H, m), 0.91 (3H, t, ] = 7.3
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[0224]

[0225]

Hz).

Hh132

2-T T -7,8-VERE-9-[2-(1-APF L AR =NV AF N RY D~ 4-A V)T )L ]~
8—A4FVT7 T = (2-Butoxy—7,8—dihydro—9-[2—(1-methoxycarbonylmethylpiperidin
—4-yl)ethyl]-8-oxoadenine) D& F%

[f£119]

NH,

H
NJ\IN
O
POy v

pe

-
(@]

I-tert-7 "IN A= )V—4-ERuaF T T L RY T (1-tert-butoxycarbonyl-
4-hydroxyethylpiperidine) & FiV>, 2125 TFEG), FMEF125 TR, FhEF125
TG, MR 25Gv)DIEIZ [FikD G 1ETHARKL L TEBL A ¥56mg %15
7o
'"H NMR (DMSO-d) & 9.87 (1H, s), 6.41 (2H, brs), 4.13 (2H, t, ] = 6.6 Hz), 3.69 (2
H, t, ] = 6.9 Hz), 3.59 (3H, s), 3.16 (2H, s), 2.76 (2H, m), 2.05 (2H, m), 1.69 (2H,

m), 1.63 (2H, m), 1.55 (2H, m), 1.37 (2H, m), 1.13 (3H, m), 0.91 (3H, t, J = 7.4 Hz)

Hftif133

2-7 " -7,8-VeRu-9-2-[1-(3-ARF T -3-FF Y Fu’ /LY -4-A V]
FN8—AF VT T = (2-Butoxy—7,8—dihydro—9—{2-[1-(3—methoxy—3—oxopropyl)
piperidin—4-yl]ethyl}-8—oxoadenine) D& Ek,

[f£120]

NH,

H
N;\IN
O
/\/\O)%N | N>=

>,

N
\\)\‘O/
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[0226]

[0227]

I-tert-7 "IN A= )V—4-ERuaF T T L RY T (1-tert-butoxycarbonyl-
4-hydroxyethylpiperidine) & FV >, F£EF125 TFRG), FEHI25 THEG), FHEfF25
TG, SEMaF25Gv)DNEIZ FRkD G T H AR KLU TR A #100mg 215
7o
'H NMR (DMSO—dﬁ) § 9.87 (1H, s), 6.41 (2H, brs), 4.13 (2H, t, ] = 6.6 Hz), 3.68 (2
H, t, ] = 6.9 Hz), 3.57 (3H, s), 3.32 (2H, m), 2.76 (2H, m), 2.47 (2H, m), 1.81 (2H,
m), 1.68 (2H, m), 1.62 (2H, m), 1.54 (2H, m), 1.40 (2H, m), 1.10 (3H, m), 0.91 (3H,
t, ] = 7.3 Ha).

Fhp134

2-7 1T -1,8-VeRE-9-[2-(1-APF L ANV R Z )NV AF NERY D -2-A )V ) =F )b
1-8—4%Y 75 = (2-Butoxy-7,8—dihydro—9-[2—(1-methoxycarbonylmethylpiperid
in—2-yl)ethyl]-8—oxoadenine) D& h%

[fk121]

NH;

/\/\O)%N N

}/N/jgo_,

I-tert-7" " T I NVAR =N -2-ERaF = F YT (1-tert-butoxy
carbonyl-2-hydroxyethylpiperidine) Z A\ >, EHaFI25 TG, FEhaF25 TREG).
S 25 TR, FHEFI25Gv)DIEIZ FRRD G T H A B REL T L A5
mg Z157,

'H NMR (DMSO—dﬁ) 6 9.87 (1H, brs), 6.41 (2H, brs), 4.13 (2H, t, ] = 6.6 Hz), 3.70
(2H, m), 3.53 (3H, s), 3.45 (2H, m), 2.73 (2H, m), 1.83 (2H, m), 1.75-1.59 (5H, m)
, 1.55-1.20 (6H, m), 0.91 (3H, t, ] = 7.4 Hz).

Fhi B35

2-7 1,8~ VR E-9-{[1-3-ARF T -3-2F /7 at /LR DU —-4—A )V AF

IW-8-FF% V75 = (2-Butoxy—7,8-dihydro—9—{[1-(3—methoxy—3—oxopropyl)piper

idin—4-yllmethyl}-8—oxoadenine) D& f%
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[0228]

[0229]

[fk122]

EHiF126 TR THLNIZ8-7 vT-2-7 "L —9-(I-tert-7 Fe T I R=LE
ARY =4 A )V AF V)T T =2 (8-bromo—2-butoxy-9—(1-tert—butoxycarbonylpiper
idin—4-ylmethyl)adenine) 0.18g (0.38mmol)% i\ >, FhEf125 T (i), FhEk125Gv)
DNBIZFRED F kT HARKEL GEBELA#0.11g2 57z, ILRT1%

'H NMR (DMSO-d) & 9.97 (1H, brs), 6.44 (2H, brs), 4.13 (2H, t, ] = 6.6 Hz), 3.57
(3H, s), 3.52 (2H, d, ] = 7.2 Hz), 2.77 (2H, m), 2.45 (2H, m), 1.83 (2H, m), 1.75 (1
H, m), 1.65 (2H, m), 1.48 (2H, m), 1.41 (2H, m), 1.19 (2H, m), 0.91 (3H, t, J = 7.3
Hz).

F 5136

2-7 " -1,8-VeRu-9-{2-[4-(2-ARF T -2-FF VY = F NV)ENRY L -2-A V]
F N84T 5 =Y (2-Butoxy—7,8-dihydro—9—{2-[4-(2-methoxy—2-oxoethyl)m
orpholin—2-yl]ethyl}-8—oxoadenine) D& f%

[fk123]

NH: |,

N
N™
| =0

/\/\O)\\N N

=
Vs
e
THE®G)
8T 1 E-2-7 hF T -9-2—FNRI-2-A )V F)V)T 5 = (8-Bromo—2-butoxy
—9—(2-morpholin—2-ylethyl)adenine)
[fk124]
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[0230]

4~tert-7 P AN AR =N -2-ERaF L = F LR (4-tert-butoxycarbonyl-
2-hydroxyethylmorpholine) & JV >, F2Haf125 THEG), M 25 TG DNEIZ R4
IZL7et, A%/ —)V 10mlERRAREE 0. 1mlZ AN 2R oML 7=, fufnE# K
ZMA, R, Zaad)V AT LU, R~ 27 R T L THERSR | BIEATE
BELU, TOBRIEELINTN AT 570 N T LORERIL . 0.11gD A
WAL L CRIBIL A EST, INR45%
'"H NMR (DMSO—d6) § 7.34 (2H, brs), 4.20 (2H, t, ] = 6.6 Hz), 4.11 (2H, t, J= 7.1
Hz), 3.68 (2H, m), 3.36 (2H, m), 2.70 (1H, m), 2.65 (2H, m), 2.33 (1H, m), 1.78 (2
H, m), 1.67 (2H, m), 1.43 (2H, m), 0.92 (3H, t, J = 7.3 Hz).
TR
8-7 1E-2-7 ;1 -9-2-[4-2-ArF L -2-FF /) =F NV)ENRY -2~ V] =T )L
}75 = (8-Bromo—2-butoxy-9-{2-[4-(2-methoxy—2-oxoethyl)morpholin-2-yl]eth
ylloxoadenine)

[{k125]

NH»

Y B
/\/\O)\\N J-\N/_ I

jCNj’LO/

TROTEZS-T7TaT-2-7 1 -9-Q-FENAFRI2-AVEF W)TT = (8-Br
omo—2-butoxy—9—(2—-morpholin—2-ylethyl)adenine) 62mg (0.16mmol){Z, DMF 5ml,
7 aEHfRAF /L 0.024ml (0.25mmol), YT A18mg (0.13mmoD)ZNELIM A, 2
AR LT, BRI E%, 7oV A TRl U, FRE 2. U b7
NATLIATRT TT 4= doTRREATV, EEZH AL L TR A%62m
gZ iz, ILER82%
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[0231]

[0232]

IHNMRQWBOﬂQS737@Hbm%420@HtJ=6ﬁ}h%4JOQHJMF7J
Hz), 3.74 (2H, m), 3.59 (3H, s), 3.41 (1H, m), 3.21 (2H, s), 2.67 (2H, m), 2.31 (1H,
m), 2.04 (1H, m), 1.82 (2H, m), 1.67 (2H, m), 1.41 (2H, m), 0.92 (3H, t, J = 7.4 Hz
).

TR

2-7 " -1,8-VeRu-9-{2-[4-(2-ARF T -2-FF VY = F NV)ENRY L -2-A V]
FN8-AF YT T = (2-Butoxy—7,8-dihydro—9—{2-[4—(2—-methoxy—2-oxoethyl)m

orpholin—2-yl]ethyl}-8—oxoadenine)

[fk126]
NH; H
NE N
/\/\OJ\‘\\NJ\N:
0
Qo

TR THRIZ8-7 wE-2-T7 b -9-{2-[4-C-ARF L2 FF Y = F V)N KY
V-2-AN]TF )T T = (8-Bromo—2-butoxy—9—{2-[4—(2-methoxy—2—oxoethyl)m
orpholin—2—yllethyl}oxoadenine) 62mg (0.16mmol)% iV, Fhi ) 25(v) & FED 7
ETHOEREL TEELA0.51mg 2457, [L=RI6%

'H NMR (DMSO—dﬁ) 6 9.85 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, ] = 6.6 Hz), 3.74
(3H, m), 3.60 (3H, s), 3.41 (2H, m), 3.21 (2H, s), 2.62 (2H, m), 2.27 (1H, m), 2.02
(1H, m), 1.71 (2H, m), 1.64 (2H, m), 1.38 (2H, m), 0.92 (3H, t, J = 7.4 Hz).
EhiB137

2-7 " -7,8-C bR -9-{6-(4-tRuF I HILR= LR —1-A V)R F )L}
8—A4FVT7 T = (2-Butoxy—7,8-dihydro—9-[5—(4-hydroxylcarbonylpiperidin—1-yl)
pentyl]-8—oxoadenine) D& hK,

[fk127]
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ERiFI 1 TESI LA H55mg (0.13mmol)iZIN KR TR LK E#K (4 m)E
MZ 1.5 IMBUETR LT, IREEEE Ttk ., IWIEA B R LT, BRIKEMAAT
HUZFERZIEIL . HEEREL TEB LAY 26meE 137, IN5R49%

'H NMR (DMSO—dﬁ) § 10.04 (1H, bs), 6.51 (1H, bs), 4.14 (2H, t, J= 6.6 Hz), 3.66 (
2H, t, J= 6.8 Hz), 3.10-2.96 (2H, m), 2.68-2.54 (2H, m), 2.51-2.48 (2H, m), 2.40~
2.28 (2H, m), 1.91-1.81 (2H, m), 1.70-1.59 (6H, m), 1.59-1.50 (2H, m), 1.55-1.35
(2H, m), 1.27-1.18 (2H, m), 0.91 (3H, t, J= 7.4 Hz).

[0233] 24138
2-T b -7,8-VERE-9-[6-4-ERaF T VRV AF LRV —1-A)V)
FN]-8—4F V7T T = (2-Butoxy-7,8-dihydro—9-[5-(4-hydroxylcarbonylmethylpi
peridin—1-yl)pentyl]-8—oxoadenine) DEEk
[{k128]

NH» H

N N
/\/\OJ\ENJ\N>:O
\ .
) b

FHaB2 LN LA 100mg (0.22mmol) & V>, FEHEHI37ERAED ST 1T
PhE R IAL L CRIB L A #121me %457, INR22%
'"H NMR (DMSO-d) & 12.10 (1H, bs), 10.23 (1H, bs), 6.54 (2H, bs), 4.13 (2H, t, J=
6.6 Hz), 3.64 (2H, t, J= 6.9 Hz), 2.78-2.72 (2H, m), 2.16 (2H, t, J= 7.3 Hz), 2.05 (
2H, d, J= 6.4 Hz), 1.81-1.73 (2H, m), 1.68-1.54 (7TH, m), 1.45-1.33 (4H, m), 1.25-
1.13 (4H, m), 0.91 (3H, t, J= 7.4 Hz).
[0234] SHaf39
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[0235]

2-7 " T-1,8-VERE-9-[6-(3-ERBF AN R =V AF AR~ 1A )R
FN]-8—4F VT T = (2-Butoxy-7,8-dihydro—9-[5-(3-hydroxylcarbonylmethylpi
peridin—1-yl)pentyl]-8—oxoadenine) DEEk

[f£129]

NH3 H

L3 TN TALAH50mg (0.12mmol) % FAV >, FHEBI37 LRk 5 THk
ek RS U CRIBL A #26me A 1572, IN3R54%
'"H NMR (DMSO-d) 6 10.08 (1H, bs), 6.52 (2H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.65 (
2H, t, J= 6.8 Hz), 3.00-2.90 (2H, m), 2.23-2.07 (4H, m), 2.07-1.91 (2H, m), 1.72—
1.59 (7H, m), 1.59-1.45 (3H, m), 1.45-1.33 (2H, m), 1.28-1.18 (2H, m), 1.05-0.94
(1H, m), 0.91 (3H, t, J= 7.4 Hz).
FHi140
2-7 FF-7,8-VeRu-9-{2-4-ERaX T I NR= ARV~ 1A V)T V)-8
FFYT T = (2-Butoxy—7,8—-dihydro—9-[2—(4-hydroxylcarbonylpiperidin—1-yl)eth
yl]-8-oxoadenine) D&%
[{k130]

"
N/\“V‘N
T J J\“N

e

G

EhaF4 TELNZALE#22mg (0.056mmol)D A% /— L(10m)¥A K ER{LY) 5
77 L50mgZK A (10m)Z N %, SRR C12WFFEB#R U 7-, IN e crihfng ., i
BELZ, BIEICDBOKEMZATHUZEHZIEERL, HAaBEKEUCEEEA
¥118mgZ 157z, ILF85%
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[0236]

[0237]

'"H NMR (DMSO-d) & 6.81 (2H, brs), 4.13 (2H, t, J= 6.6 Hz), 3.75 (2H, t, J= 6.6
Hz), 2.86-2.82 (2H, m), 2.54 (2H, t, J= 6.6 Hz), 1.97-1.91 (3H, m), 1.70-1.61 (4H,
m), 1.44-1.35 (4H, m), 0.91 (3H, t, J= 7.4 Hz).

Fhi41

2-7 F¥-7,8-VERu-9-[2-3-EFRuF T IR A RY D~ 1A V)T )L ]-8-
FFYT T = (2-Butoxy—7,8—dihydro—9-[2-(3-hydroxycarbonylpiperidin—1-yleth
yl]-8-oxoadenine) D&%

[{k131]

EHaB5 LN LA #T8mg (0.20mmol) % FAV Y, EHEHI37 & FRED ik TX
JSEATVY, RPHPLC TR 52 iz K B A E R E L TR LA %32me 5 #5377, IX
#33%

'H NMR (DMSO-d) § 9.30(1H, brs), 6.60 (2H, brs), 4.15 (2H, t, J= 6.7 Hz)), 4.09
(2H, m), 3.84 (1H, m), 3.70 (1H, m), 3.45 (2H, m), 3.01 (1H, m), 2.91 (1H, m), 2.6
7 (1H, m), 2.10-1.36 (8H, m), 0.92 (3H, t, J= 7.4 Hz).

FhEf42

2-T b -7,8-VERE-9-{2-2-ER %L VR =B R~ - V) =F )L -8
A% 75 = (2-Butoxy—7,8-dihydro-9—{2—(2-hydroxylcarbonylpiperidin—1-yl)eth
yl}-8-oxoadenine) D& F%

[{k132]

NH
| ©H
Nf\.

_-N
| =o
N

o
ot

L6 TELNIZLE Y 30mg (0.08mmol)Z FAV, EMFI37EREED FETH

/\/\O)Q\N
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[0238]

[0239]

B ER L L CRIB LA 10meZ 57, INR33%

'H NMR (DMSO—dﬁ) 6 14.03 (1H, bs), 10.16 (1H, bs), 6.60 (1H, bs), 4.15 (2H, t, J=
7.4 Hz), 4.12-4.03 (3H, m), 3.81-3.70 (1H, m), 3.68-3.60 (1H, m), 3.49-3.36 (1H,
m), 3.18-3.05 (1H, m), 2.18-2.05 (1H, m), 1.88-1.45 (7H, m), 1.44-1.34 (2H, m),
0.91 (3H, t, J= 7.4 Ha).

5143

2-7 " -1,8-VERu-9-[2-4-C- I NAF L = F W ARY V- 1-A NV F V)-8
-FF VT T = (2-Butoxy—7,8—-dihydro—9-[2—{4—(2—carboxyethyl)piperazin—1-yljet

hyl]-8-oxoadenine) D& h%

[fk133]
e
NE N
| =o
/\/\o i~\N N
\ﬁN

po

FHaB 7 LN ALA#30me (0.01mmol)Z FAV >, FHEHFI37EFEDHETH
AL L RIS B29mgZ 1572, IHRIM%
'H NMR (DMSO-d) 6 10.21 (1H, s), 6.59 (1H, s), 4.13 (1H, t, J= 6.6 Hz), 3.78 (1
H, t, J= 6.4 Hz), 2.75-2.61 (6H, m), 2.61-2.51 (2H, m), 2.51-2.49 (6H, m), 1.67-1.
59 (2H, m), 1.43-1.33 (2H, m), 0.91 (3H, t, J= 7.4 Hz).
FhEf44
2-7 " -7,8-CERu-9-[3-4-ERuF T IR LRI -1-A)V) 7 ae’ )L ]-
8—A4FVT7 T =y (2-Butoxy—7,8—-dihydro—9-[3—(4-hydroxycarbonylpiperidin—-1-yl)p
ropyl]-8—oxoadenine) DE X

[{k134]
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[0240]

[0241]

NH
2 H

N
=0

/\/\O)““\\N J\N\
N O
¢

EHiF 8 TELI-AL- A H60mg (0.15mmol)Z AV, EMiFI37ERBED FETH

AERE L THEE LA WA0mg2 ATz, ILR69%
'H NMR (DMSO-d) § 6.75 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.67 (2H, t, J= 6.9

N=

Hz), 2.76-2.71 (2H, m), 2.24 (2H, t, J= 7.0 Hz), 1.98-1.34 (13H, m), 0.91 3H, t, ]
= 7.4 Hz).

HE i f145

2-7 ’e 7,8~ R u-9-[3-(3-ERuf T IR LRI -1-A)V) 7 ae’ )L ]-
8—A4FVT7 T =y (2-Butoxy—7,8—-dihydro—9-[3—(3-hydroxycarbonylpiperidin—-1-yl)p
ropyl]-8—oxoadenine) DE X

[{k135]

L9 THLNTA LA #60mg (0.15mmol) % V>, EHEFI37ERIRDFIETH
L E RS L TR LA W30me 24572, IXR52%
'H NMR (DMSO—dﬁ) 6 6.87 (2H, brs), 4.13 (2H, t, J= 6.6 Hz), 3.68 (2H, t, J= 6.9
Hz), 2.89 (1H, m), 2.66 (1H, m), 2.24 (2H, t, J= 7.0 Hz), 2.07 (1H, m), 1.81-1.14 (1
2H, m), 0.91 (3H, t, J= 7.4 Ha).
5146
2-7 ’e 7,8~ R u-9-[3-Q2-ERuf T IR LRI -1-A)V) 7 ae’ L ]-
8—A4FVT7 T = (2-Butoxy—7,8-dihydro—9-[3—(2-hydroxycarbonylpiperidin—-1-yl)p
ropyl]-8—oxoadenine) DE X

[1k136]
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[0242]

[0243]

NH

N
=0

/\/\o)\\N J\N OH

g

NZ

TG

2-T FT-9-[3-2- VAN R AR DU~ 1A V)T B V8- AR T -T
5= (2-Butoxy-9-[3—(2—ethoxylcarbonylpiperidin—1-yl)propyl]-8—methoxyadenin
e)

[1£137]

NH3

N

NZ N

S
g \\“N N o O

\B

N

FhEF4 TR TELNIZALA#150mg (0.42mmol)% FV>, EhEkl1 TG ER
BROTFETHAREELL TRIB LA #60me 257z, IR33%
'H NMR (CDC13) 8 5.15 (2H, brs), 4.26 (2H, t, J= 6.7 Hz), 4.19-4.10 (2H, m), 4.10
(3H, s), 4.09-3.91 (2H, m), 3.14-2.95 (2H, m), 2.58 (1H, m), 2.35 (1H, m), 2.18 (1
H, m), 1.94-1.45 (12H, m), 1.22 (3H, t, J= 7.1 Hz), 0.96 (3H, t, J= 7.4 Hz).
TAR(D
2-7 ’e 7,8~ R u-9-[3-Q2-ERuf T IR LRI -1-A)V) 7 ae’ L ]-
8%V 7 T = (2-Butoxy—-7,8-dihydro—9-[3-(2-hydroxycarbonylpiperidin—1-yl)p
ropyl]-8—oxoadenine)

[1k138]

NHz |,

N= _-N

J\N>:OO OH
s
TROTELNZLE 60 mg (0.14mmol)Z FAV >, FhEH]1 TG, EHEFI37D
Bz FBED S ZATVY, B EEE L TS W42mgh 877, INERT8%

/\/\OJ\\:N



WO 2007/034881 129 PCT/JP2006/318756

[0244]

[0245]

'H NMR (DMSO—dﬁ) § 10.47 (1H, brs), 6.70 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6
6 (2H, m), 3.10 (2H, m), 2.90 (1H, m), 2.64 (1H, m), 2.48 (1H, m), 1.98-1.34 (12H,
m), 0.92 (3H, t, J= 7.4 Hz).

Khtp147

2-7 h’% 7,8V -9-{3-[4-2-ERuF L -2-F %V =F /W)~ U -1-1 )]
7ar’ )V-8-24F% V77 = (2-Butoxy—7,8—dihydro—9—{3-[4—-(2-hydroxy—2-oxoeth

yDpiperidin—1-yllpropyl}-8—oxoadenine) D&%,

[{k139]
NH;
NN
/\/\OJ\\\“NJ\‘N#O
\N%
S OH

11 TELIZLA#35mg (0.083mmol)E FAV >, FHaB]37LRERD F LT
H e EELL TR LA #23me 287, IR68%
'H NMR (DMSO—dﬁ) 6 10.41 (1H, brs), 6.56 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6
8 (2H, t, J= 6.9 Hz), 2.75 (2H, m), 2.26 (2H, t, J= 6.8 Hz), 2.02 (2H, d, J= 6.3 Hz),
1.78-1.58 (9H, m), 1.42-1.35 (2H, m), 1.15-0.97 (2H, m), 0.91 (3H, t, J= 7.4 Hz).
FhEf148
2-7 "L -7,8-VERE-9-{3-[3-(2-L R EF I -2-FF V=F WYV -1-A)V]
UtV -8-24F% Y75 = (2-Butoxy—7,8-dihydro—9—{3-[3-(2-hydroxy—2-oxoeth
yDpiperidin—1-yllpropyl}-8—oxoadenine) D&%,
[{k140]

OH

RHEF12 TELNTALA#50mg (0.12mmol)% FV>, FEHEFI37ERIFED FETH
AERE U CERL A3 1mga 77, INR64%
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[0246]

[0247]

'H NMR (DMSO—dﬁ) § 6.60 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.68-3.64 (2H, m),
2.69 (2H, m), 2.21 (2H, m), 2.08-2.03 (2H, m), 1.82-1.35 (13H, m), 0.91 (3H, t, J=
7.4 Hz).

HhtF149

2-7 " -1,8-VeRE-9-{3-[4-(3-LRuF I -3-FF VS ut /e’ 5 - 1-A)L]
7ar’)V-8-24% V75 = (2-Butoxy-7,8—dihydro—9—{3-[4—(3—hydroxy—3—oxopro
pyDpyperazin—1-yllpropyl}-8—oxoadenine) D& F%

[fk141]

OH

513 TELITZLA#40mg (0.092mmol)E FAV >, FHaH|37LRERD F LT
H A EEL L TERB LS #33mea 87z, IR85%
'H NMR (DMSO-d) § 10.17 (1H, brs), 6.57 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6
9 (2H, t, J= 6.9 Hz), 2.55-2.23 (14H, m), 1.80-1.75 (2H, m), 1.68-1.60 (2H, m), 1.
42-1.36 (2H, m), 0.92 (3H, t, J= 7.4 Hz).
F 150
-’ ¥ -7,8-VERE-9{2-[2-(4-E R aF T LR = LRIV -1-A)V) =hF
VIEFN8-AF YT T = (2-Butoxy—7,8-dihydro—9-{2-[2—(4-hydroxylcarbonyl
piperidin—1-yl)ethoxylethyl}-8—oxoadenine) D& Ek,
[fk142]

EHEF 14 TELNTALE #30mg (0.069mmol)Z AV, FEHEFI37LFED FiET
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[0248]

[0249]

BREATV, RPHPLC TR 22 L2k @ L U TS L & #23mg & 572,

I #80%

'H NMR (DMSO—dﬁ) 6 12.56 (1H, brs), 9.07 (1H, brs), 6.50 (2H, brs), 4.14 (2H, t,
J= 6.6 Hz), 3.90 (2H, t, J= 5.4 Hz), 3.77 (2H, t, J= 5.4 Hz), 3.48-1.63 (15H, m), 1.

41-1.37 (2H, m), 0.92 (3H, t, J= 7.4 Hz).

151

2-7 " -7,8-CbR-9-{6-(4-LRuF T IR = LR~ 1A )V)~F )L
8—A4FV 7T =y (2-Butoxy—7,8-dihydro-9-[6—(4-hydroxycarbonylpiperidin—1-yDh
exyl]-8—oxoadenine) DE X,

[1k143]

NH
| H

N?\/N
| =0

/\/\O)\\NJ‘\N

™~

N

P!

EhaF 15 RN LA H50mg (0.11mmol)Z AV, EhEHI37 L FRkD 1L TH
BEREL T A Y33me 2572, ILR68%
'H NMR (DMSO-d) & 10.86 (1H, brs), 6.70 (2H, brs), 4.14 (2H, t, J= 6.4 Hz), 3.6
4 (2H, t, J= 6.6Hz), 2.72 (2H, d, J= 10.5 Hz), 2.16 (2H, t, J= 7.0Hz), 2.02-1.91 (1H
, m), 1.81 (2H, t, J= 10.5Hz), 1.72-1.62 (6H, m), 1.49-1.25 (10H, m), 0.92 3H, t, J
= 7.3 Hz)
%152
2-7 " -1,8-VERE-9-{T-(4-ERaF T I VA=A RY DL~ 1A V)T F )L
8—A4FV 7T =y (2-Butoxy—7,8-dihydro—9-[7—(4-hydroxycarbonylpiperidin—1-yDh
eptyl]-8—oxoadenine) DE X

[k144]
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[0250]

N~
"

LB 16 THONIZ LA #38mg (0.082mmol)% V>, SEHEFIS7E RO LT
H e EELL TS ®21mea 87z, IR %
'H NMR (DMSO—dﬁ) § 11.24 (1H, brs), 6.83 (2H, brs), 4.13 (2H, t, J= 6.6 Hz), 3.6
5 (2H, t, J= 6.6Hz), 2.69 (2H, d, J= 10.5 Hz), 2.15 (2H, t, J= 7.2Hz), 1.85-1.79 (3H
, m), 1.68-1.61 (6H, m), 1.49-1.21 (12H, m), 0.92 (3H, t, J= 7.4 Hz).
HE %153
2-7 "1 -7,8-VERE-9-{8-4-tRaF L INVR= ARV~ 1A W) T F V-
8—A4FVT7 T = (2-Butoxy—7,8-dihydro—9-[8—(4-hydroxycarbonylpiperidin—-1-yl)o
ctyl]-8—oxoadenine) D5 HK,

[{k145]

NH
L CH
N?\,rN

PR N o

5

0]
B 1 7 TELNIZALAH50mg (0.11mmol)Z AV, FHFI37EREDHIETH
tE KLU TR LA Y3 1mga 72, INFE63%
'H NMR (DMSO-d) & 11.52 (1H, brs), 6.81 (2H, brs), 4.13 (2H, t, J= 6.6 Hz), 3.6
6 (2H, t, J= 6.4 Hz), 2.69 (2H, d, J= 11.0 Hz), 2.15 (2H, t, J= 7.0 Hz), 1.86-1.74 (3
H, m), 1.67-1.62 (6H, m), 1.50-1.21 (14H, m), 0.92 (3H, t, J= 7.4 Hz).

[0251] SHif5]54



WO 2007/034881 133 PCT/JP2006/318756

[0252]

2-7 ’e-7,8-CbERu-9{4-(4-ERaF T IR VR -1-A V)T F )L }-8-
FFYT T = (2-Butoxy—7,8—dihydro—9-[4-(4-hydroxycarbonylpiperidin—1-yl)but
yl]-8-oxoadenine) D&%

[{k146]

EE 18 THELN I LA H40mg (0.11mmol)Z V>, EHEFISTEREDF 1 TH
BEREL T A Y24me 2572, ILR61%
'"H NMR (DMSO-d) & 10.79 (1H, brs), 6.73 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6
5 (2H, t, J= 6.8Hz), 2.70 (2H, d, J= 10.5 Hz), 2.22 (2H, t, J= 7.2Hz), 1.96-1.89 (3H
, m), 1.69-1.62 (6H, m), 1.42-1.36 (6H, m), 0.92 (3H, t, J= 7.4 Hz).
155
2-7 F-7,8-VeRu-9-{4-B-eRNad T IR AR~ 1-A V)T F V)-8~
FFYT T = (2-Butoxy—7,8—dihydro—9-[4—-(3-hydroxycarbonylpiperidin—1-yl)but
yl]-8-oxoadenine) D&%

[{k147]

FHip] 24 TELINIZALAP50mg (0.12mmol)% AV, FHFIS7ERBEDHIETH
L E R E L TR LA #33me A #5372, IXLR68%
'"H NMR (DMSO-d) & 10.34 (1H, brs), 6.60 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6
6 (2H, t, J= 6.8Hz), 2.82-2.79 (1H, m), 2.61-2.58 (1H, m), 2.32-2.29 (3H, m), 2.07
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[0253]

[0254]

-2.04 (1H, m), 1.93-1.89 (1H, m), 1.75-1.72 (1H, m), 1.67-1.58 (5H, m), 1.43-1.34
(6H, m), 0.91 (3H, t, J= 7.4 Hz).

H i %156

2-7 " -1,8-VERE-9-{4-Q-ERaF U HNVAR A RY DL~ 1-A V)T F )L }-8-
FFYT T = (2-Butoxy—7,8—dihydro—9-[4-(2-hydroxycarbonylpiperidin—1-yl)but
yl]-8-oxoadenine) D&%

[1k148]

NH; Y
N ‘/N o
/\/\OJQ\NJ\‘N#

\dL

Eh G120 AL IALA#34mg (0.081mmol)Z& AV, EHERIS7ERIEED H LT
H e EEL L TERB LA #26me 287z, IRT5%
%{NMR(DMSOwQ & 10.16 (1H, brs), 6.52 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6
7 (2H, t, J= 6.8Hz), 3.21-3.18 (1H, m), 3.12-3.09 (1H, m), 3.01-2.94 (1H, m), 2.76
-2.69 (1H, m), 2.59-2.52 (1H, m), 1.91-1.85 (1H, m), 1.67-1.54 (10H, m), 1.42-1.3
5 (3H, m), 0.91 3H, t, J= 7.4 Ha).
157
2-7 b -7,8-VERE-9-{4-[(4-ER ¥ VR =NV AF N RFT VL -1-ANV]T
FN8-AF YT T = (2-Butoxy—7,8—dihydro—9-[4—(4-hydroxycarbonylmethylpip
erazin—1-yl)butyl]-8—oxoadenine) D&k

[1k149]
NH-
Nf““\/

H

N
=0

/\/\o)\\\“N J\‘N

™
-

H<0H

(o]
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[0255]

[0256]

FhafF21 TELNZLA#101mg (0.23mmol)E AV, FHaH|37LRRD F LT
H A EEL L TERB LA ®34me 2872, IR34%
'H NMR (DMSO-d) & 10.07 (1H, brs), 6.59 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6
6 (2H, t, J= 6.8Hz), 3.13 (2H, s), 2.65-2.39 (8H, m), 2.28 (2H, t, J= 7.2Hz), 1.67-1
.61 (4H, m), 1.42-1.36 (4H, m), 0.92 (3H, t, J= 7.4 Hz).
F2hEf5158
-7’ -7,8-VERE-9{4-[4-(2-EFuF T H LR =)L T L) _F L~ 1)L ]
TFN8-AFYT T = (2-Butoxy—7,8-dihydro—9—{4-[4-(2-hydroxycarbonylethy
piperazin—1-yl]butyl}-8—oxoadenine) D5 Fk,
[{k150]

NH

N= _-N

=
\N
oy
J\OH
RHEH22 TELNTALA#50mg (0.11mmol)E FV>, FEHEFI37ERIFED FETH

B R E L TR & W24mg a5 77, ILR50%
'H NMR (DMSO—dﬁ) 6 10.97 (1H, brs), 6.89 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6

5 (2H, t, J= 6.7THz), 2.47-2.13 (12H, m), 1.65-1.60 (4H, m), 1.41-1.34 (4H, m), 0.9
2 (3H, t, J=7.3 Hz).

HE %159

2-7 "1 -1,8-VERE-9-[4-4-ERaX T I VRV AF ARV 1A V)T
FN]-8—4F V7T = (2-Buthoxy—7,8—dihydro—9-[4—(4-hydroxycarbonylmethylp
iperidin—1—yl)butyl]-8—oxoadenine) D5 FK,

[{k151]
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[0257]

[0258]

FHiBI23 TELNIZALAH50mg (0.12mmol)& AV, FHFIS7EREDHIETH
GEEEEL TR LA #38mga 572, INRT79%
'H NMR (DMSO-d) & 11.39 (1H, brs), 6.85 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6
5 (2H, t, J= 6.7Hz), 2.72 (2H, m), 2.21 (2H, m), 1.87 (2H, d, J= 6.4Hz), 1.75 (2H,
m), 1.65-1.57 (7TH, m), 1.40-1.36 (4H, m), 1.05 (2H, m), 0.92 (3H, t, J= 7.4 Hz).
FhE160
2-T b -7,8-VERu-9-[4-B-ERaF U I VR =V AF LRI -1-A V)T F
V-8 FFY T 5 = (2-Butoxy—7,8-dihydro—9-[4—(3—hydroxycarbonylmethylpiper

idin—1-yl)butyl]-8—oxoadenine) D5 Kk,

[Mk152]
NH, H
N7 _-N
/\/\O)\\NJ\N>:\O\

N (0]
Q\)LOH

FHip] 24 TELINIZALAP50mg (0.12mmol)% AV, FHFIS7ERBEDHIETH
BE LU TR LS W 44meE 572, IR %
'H NMR (DMSO—dﬁ) § 10.91 (1H, brs), 6.73 (2H, s), 4.14 (2H, t, J= 6.6 Hz), 3.65 (
2H, t, J= 6.7Hz), 2.70 (2H, m), 2.21 (2H, m), 1.95 (2H, m), 1.81 (2H, m), 1.67-1.62
(5H, m), 1.53 (2H, m), 1.41-1.34 (5H, m), 0.92 (3H, t, J= 7.4 Hz).
FhEf61
2-T b -7,8-VERE-9-[3-(1-ERaF T W IVR =V AF LR —4-A %)
7ur’)V]-8-24F V75 = (2-Butoxy-7,8—dihydro—9-[3—(1-hydroxycarbonylmeth
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[0259]

[0260]

ylpiperidin—4—yloxy)propyl]-8—oxoadenine) D&k,
[fk153]

NH3

"
/\/\ojj,\jj::#o N WSDOH
L

SR 27 TELNIALA#0.17g (0.39mmol)Z FAV >, FHFI37EREEDHIETH
BE AL TR A 0. 14g5 72, INE86%
'H NMR (DMSO—dﬁ) 6 10.74 (1H, brs), 6.68 (2H, brs), 4.13 (2H, t, ] = 6.6 Hz), 3.7
3 (2H, t, J = 6.6 Hz), 3.37 (3H, m), 2.99 (2H, s), 2.87 (2H, m), 2.45 (2H, m), 1.87 (
2H, m), 1.79 (2H, m), 1.65 (2H, m), 1.51 (2H, m), 1.39 (2H, m), 0.91 (3H, t, J = 7.4
Hz).
FhEf62
2-7 " -7,8-VERE-9-{3-[1-2-L R uF L —2-FF V= F W)Y —4—A )L A
FNAFNT e N-8-24F% YT 5 = (2-Butoxy—7,8-dihydro—9—{3-[1-(2-hydrox
y—2-oxoethyl)piperidin—4—ylmethyloxy|propyl}-8—oxoadenine) D& k%,
[{k154]

NH; H
<. ~N
N J —o
T \\\\N N o
g o

EWiFI28 THELNIZALA#0.21g (0.46mmol)E AV, HHEFIZ7TERBEDFETH
BB R U TR LA #0. 1585 F572, INFRT6%
'"H NMR (DMSO-d) & 10.27 (1H, brs), 6.56 (2H, brs), 4.14 (2H, t, ] = 6.6 Hz), 3.7
3 (2H, t, J = 6.6 Hz), 3.37 (2H, t, ] = 5.8 Hz), 3.27 (2H, s), 3.25 (2H, m), 3.16 (2H,
d, ] = 6.2 Hz), 2.64 (2H, m), 1.87 (2H, m), 1.63 (5H, m), 1.37 (4H, m), 0.91 (3H, t,
J =1.3 Ha).
Fhip163
2-7 " -7,8-CERE-9-(1-BRaFf ¥ IV R = )L AF LR =31 VAT )L ) -
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[0261]

8—A4FVT7 T = (2-Butoxy—7,8—dihydro—9—(1-hydroxycarbonylmethylpiperidin—3—
ylmethyl)-8—oxoadenine) D&k,

[{k155]

30 TELIIZALA#30mg (0.076mmol)E FAV >, FHaH|37LRERD FIEET
H e EEL L TERB LA #26me 287z, R8T %
'H NMR (DMSO—dﬁ) § 10.05 (1H, s), 6.51 (2H, brs), 4.14 (2H, t, ] = 6.6 Hz), 3.58 (
2H, m), 3.23 (2H, s), 3.01 (2H, m), 2.48 (1H, m), 2.33 (1H, m), 2.21 (1H, m), 1.60 (
5H, m), 1.38 (2H, m), 1.03 (1H, m), 0.92 (3H, t, J = 7.3 Hz).
FhEf64
2-7 ’%-7,8-VERu-9-{1-(3-ERuF% I -3-2F /7 a /WL’ —4—( L] A
FN-8-24%Y T 5 = (2-Butoxy—7,8-dihydro—9—1-(3-hydroxy—3—oxopropyl)pip
eridin—4-yl]methyl}-8—oxoadenine) D&%,

[{k156]

NH 2
H

AN
/\/\OJN\\N l N>:O OH
-0t

EhaF35 TRLNIZ2-T MU -9-{[1-3-AF L -3-FF Y T ut) e _UY 4~
ANWIAF V8- F VT T = (2-butoxy—-9—{[ 1-(3—methoxy—3—oxopropyl)piperidin—
4-ylJmethyl}-8—oxoadenine) 0.37mg (0.09mmol)Z AV, EIEFI37LFEED FETH
BEAREL THREBL A ImgZ 4372, IUR31%
'H NMR (DMSO-d) 6 10.98 (1H, brs), 6.70 (2H, brs), 4.13 (2H, t, ] = 6.6 Hz), 3.5
2 (2H, d, J = 7.1 Hz), 2.81 (2H, m), 2.16 (2H, t, J = 7.4 Hz), 1.86 (2H, m), 1.76 (1
H, m), 1.65 (2H, m), 1.48 (2H, m), 1.37 (2H, m), 1.17 (2H, m), 0.91 (3H, t, ] = 7.3
Hz).

[0262] AHMEIZFIHD FHEIZHEL T, L FOILEME S RELT,



WO 2007/034881 139 PCT/JP2006/318756

Fhf5165
2-7 ;¥ -7,8-VERE-9-{2-[(R)-2-ARF T A VR = A0V —1-A V] =F )L }-8
-4 XV 7T = (2-Butoxy—7,8-dihydro—9—{2-[(R)-2—methoxycarbonylpyrrolidin—1

—yl]ethyl}-8—-oxoadenine) D& K%,

[{k157]
N Chiral
= N
N
I Jey=°
/\/\o N

IH NMR 6§ (CD30D) 4.30 (2H, t), 4.08 - 3.98 (1H, m), 3.94 - 3.84 (1H, m), 3.59 (
3H, s), 3.39 - 3.19 (3H, m), 2.81 — 2.71 (1H, m), 2.59 — 2.49 (1H, m), 2.14 — 1.98 (
1H, m), 1.93 - 1.70 (6H, m), 1.57 - 1.43 (2H, m), 1.00 (3H, t)

[0263] ZHEf166
2-7 1 -7,8-VeRE-9-{2-[(S)-2-ARF T HNR= ATV~ 1-A)V]=F )L }-8
-FF VT T = (2-Butoxy—7,8—-dihydro—9—{2-[(S)-2-methoxypyrrolidin—1-yl]ethyl}
—8-oxoadenine) DA h%
[{k158]

N

N
I Sy

0 N
N

1H NMR 6 (DMSO) 9.81 (1H, s), 6.36 (2H, s), 4.15 (2H, t), 3.85 — 3.65 (2H, m), 3.
50 (3H, s), 3.30 (1H, t), 3.15 — 3.00 (2H, m), 2.64 (1H, m), 2.52 — 2.43 (1H, m), 2.
01 - 1.89 (1H, m), 1.79 — 1.60 (5H, m), 1.39 (2H, sextet), 0.92 (3H, t)
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[0264]

[0265]

[0266]

Fhf67
2-7 " -7,8-VERE-9-{3-[(S)-2-t — T XTI N R = u) U -1-A V]S e’
IW-8-FF% V75 = (2-Butoxy—7,8—dihydro—9—{3-[(S)-2-t-butoxycarbonylpyrroli

din—1-yllpropyl}-8—oxoadenine) D5 FX,

[{159]
/i;jli:I::‘§>——c>nne
kL:/

'HNMR 6 D300) 4.27 (2H, t), 4.13 (3H, s), 4.09 - 3.91 (2H, m), 3.16 — 2.94 (2H,
m), 2.76 — 2.63 (1H, m), 2.50 — 2.29 (2H, m), 2.11 - 2.01 (1H, m), 2.01 - 1.91 (2H,
m), 1.86 — 1.68 (5H, m), 1.54 — 1.45 (2H, m), 1.44 (9H, s), 0.98 (3H, t)

%168

2-7 hF-7,8-VERuE-9-{3-[(S)-2-ARF L AN A=) a) V- 1-A V] 7 ae’ )L}
-8—FF¥ V75 = (2-Butoxy—-7,8—dihydro—9—{3-[(S)-2-methoxycarbonylpyrrolidin—

1-yl]propyl}-8—oxoadenine) D& F%

[{k:160]
NH,
H
/\/\O)\\N N O—
ot

'H NMR O oson 2-28 (2H, 1), 3.94 = 3.77 (2H, m), 3.66 (3H, ), 3.23 ~ 3.17 (1H,
m), 3.14 - 3.07 (1H, m), 2.83 — 2.74 (1H, m), 2.51 - 2.33 (2H, m), 2.16 - 2.04 (1H,
m), 2.00 — 1.78 (5H, m), 1.74 (2H, quintet), 1.48 (2H, sextet), 0.98 (3H, )
FhEf169
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[0267]

2-7 "1 -7,8-VERE-9-3-[(S)-2-H A ARF IRy L -1-A V] BV -8-4F
V7T = (2-Butoxy-7,8—dihydro—9—{3-[(S)-2—carboxypyrrolidin—1-yllpropyl}-8—o
xoadenine) DA KK

[fk161]

NH-
H

)\ OH
\j\\

1H NMR 6 (DMSO + DCI) 4.45 (2H, t), 4.36 (1H, t), 3.91 - 3.77 (2H, m), 3.74 - 3.
60 (1H, m), 3.44 - 3.30 (1H, m), 3.26 — 3.08 (2H, m), 2.50 — 2.36 (1H, m), 2.22 - 1
.81 (5H, m), 1.73 (2H, quintet), 1.43 (2H, sextet), 0.94 (3H, t)

%170

2-7 1 -7,8-VeRE-9-{4-[(S)-2-ARF T HNR= A TY P -1-A V] T F )18
-4 XV 7T = (2-Butoxy—7,8-dihydro—9—{4-[(S)-2—methoxycarbonylpyrrolidin—1—

yl]butyl}-8-oxoadenine) DA h%
[fk162]

NH»
)i“
N
O

| N
O\ro
0O
1I—I NMR & oLy 5.11 (2H, s), 4.27 (2H, t), 4.10 (3H, s), 3.93 (2H, t), 3.69 (3H, s),

3.17 - 3.08 (2H, m), 2.73 — 2.64 (1H, m), 2.43 — 2.34 (1H, m), 2.28 (1H, q), 2.13 -
2.04 (1H, m), 1.95 - 1.86 (2H, m), 1.83 — 1.71 (5H, m), 1.54 — 1.45 (4H, m), 0.96 (
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[0268]

[0269]

3H, t)

HhaBi71

2-7 " -1,8-VERE-9-{4-[(S)-2-ANF T IV A=A RY P~ 1-A V] T F V)-8
-FFVT T =y 7<)Vt (2-Butoxy—7,8-dihydro—9—{4-[{(S)-2—methoxycarbonyl

pyrrolidin—1-yl]butyl}-8—oxoadenine fumalate) D& h%

s 1 v

'HNMR 6 OMSO) 9.87 (1H, s), 6.62 (2H, s), 6.40 (2H, s), 4.14 (2H, t), 3.66 (2H, 1),

Chiral

3.59 (3H, s), 3.19 - 3.12 (1H, m), 2.99 - 2.92 (1H, m), 2.69 — 2.58 (1H, m), 2.42 -
2.25 (2H, m), 2.05 - 1.95 (1H, m), 1.82 - 1.57 (7H, m), 1.38 (4H, septet), 0.92 (3H
, t)

EhB172

2-7 FR U -1,8-VERE-9- 2-U-APF U HN RN AFNENTV —1—A)V) =
FN] -8-F4FVT T = (2-Butoxy—7,8—dihydro—9-[2-(4—methoxycarbonylmethylp
iperadin—1-yl) ethyl]-8—oxoadenine) D55k,

[fk164]
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[0270]

'HNMR § oy 283 (1, ), 6.38 (2H, ), 4.14 (2H, 1), 3.77 (2H, 1), 3.59 BH, ),
3.42 - 3.22 (4H, m), 2.57 (2H, t), 2.48 — 2.37 (6H, m), 1.63 (2H, quintet), 1.38 (2H
, sextet), 0.91 (3H, t)

FhEI73

ERTLRIV R —F—T vk A

ERTLRTE72135 Y FTLRTD 7 FAIR B L LR —4 —FFAIR (NF-KkB-SEAP) 73
L EE A XN /- HEK 293l 2 DMEMES Hi (10%FBS, 1%NEAA, 10ug/mL blastocidi
n S HCI, 100 ug/mL Zeocin) {Z%&#L . 96 well platetZ90 u 1/well CHEREL 72 (hTLR7
/seap—293: 2000018 /well, rTLR7/seap—293 : 250001 /well),

WBRALAH(DMSO stocki 2 u 1ZE5H1200 1 ITL00/E IR LIZH D)% 96well plate
(R LM 1210 p l/wellCHRANU 72 (BEIREE ; InM - 10 p M, AkE3), 7L —Fh
DREEEENNNTHAPSET L, CO AL Fa N —F—RICT TR LR LIz, BB
{b& CHIBE U= ML R —2—T oA I ZE (SEAPHEZ., pNPP) %, 50 111
/wellFOEMUTz, B HEMI05381Z, SO 1E#E (4N NaOH) 250 p 1/well§7D
BINL, B OGEE LU, 7L —b RiZhy T — VARG, =/ 7a 7L —]
Y—F — 2 TR 2R E L 72 (405nm)

RUHACB Y OERTLRTREATENE (EC ) &3,

[%1]
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F1
L&
FEHfF 1
FEhaf 3
Fhufa 5
Ehuf 7
Ehaf 8
Fhufa 9
Eha 11
Ehafn 12
Ehifd 15
Ehifp 16
Fhaf 17
Fhaf 19

144

ECy (nM)
144. 6
570. 7
807. 4
4792. 0
1225.0
989. 1
3241.9
1606. 0
4b.2
144. 6
147.8
630. 8

PCT/JP2006/318756
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AER D&
[1] (1) :
k1]
NH
N
o )N\/ | >:o M
X N N
L'—A
L2—CO,R?
(A,

RUZ, B#b LT WEHROT L3V, B LT REHROT V=)L 2 E#
HLLIFEEROT V=)V BHRLLIIEELROL 77 )V vk, B 1L
IEBOTV— NV EFIIERD LT WERO~T T — L HEERL,
RYZ. ABE T, B LITEEBROT AL, BHLLTIEBROT V=
VEE BHRL LT EBROT =NV EELITERLLATEEROY 70T )V
NEEZRL,
XU, BRI T, RS- NR' (LR TIAF I T EI3 R H L ~6DT 131
HERT, ). SO, SO FTHERERL,
AL, 1~2fHDEFIF T O~ 1EDBEI T B LU0~ 1EDHHIE 72 HiZRS
21~ 2D ~T a5 5 Te4~8 B DO BEHEL L VT IE B HORIFIE7 TR 0
DEEFEA~TURERL, ZLT
L'BEULYE, MU T, BED LI DOT AFL U KA E R, S
FAFLATRBITBEZ DL~ MEDATF L HITI R T FiE T NR (ALR
NIARBR T ERIITAIAEEET, ). SO, Sozifdiﬁ/m%‘:w%’élﬁjﬁéh
TWTHEN, ]
TRINDT T = ALAWE T F 0T LIRSS,

[2] RICHITS, BT LI NVE, BRIV =V BRT X oL RS LB
a7 R NVERLUT OBNPLIMNL U GRIREND 1 E/2 i35 0 B HLE Tl
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