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(2a) (32)
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0000000000 Cros490mg,4.86mmol)0 O MS4A(L.3g)0) CHCl,16mL)0 000 O O
00000000 (0.79mL,9.72mmol)0 0 0 300 0 0 O O O Ac,0(0.92ml,9.72mmol)0 O O
0 0200 000000 2a(875mg,1.62mmol,0rg.Biomol .Chem. ,2004,2,120-126)0 CH,Cl, 2
M)JOO0DDO00150000000000EL0GM)IOI00EL,0IO0O0O00000
00000000000 O0O0.INOHCIOOOOODOOOOOODOOOOOOOOODODOO
0000000000000 00000000000000000CHCI,d6m)O OO0
000 O O O Buy,NCN(651mg,2.43mmol)0 0 0150 00 000000 0EL,00 000000

0000000000000 0000O000O000000O00000000000000
0000000000

Do0o0o0a0

0000000000 CHCl,16mL)0 DMAP(297mg, 0 2.43mmol)0 PhOSCCH(0.34ml, 0 2.43m
mol)0 DO 000000000000 DOEEN(-.34ml,2.43mmol)0 00200000000
00000000000000000001000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 00 (e 4x 10cm,0 000 OEtOAc=30 1) 000000000
00000000000 000000000000000

Do0o0o00

0000000000000 0(6.3m)00 0 00 AIBN(156mg,0.95mmol)0 O BugSnH(0.22

ml,0.94mmol)0 0001000 0000001500 0000000000000000000
00000000000 (@3x 7em,0 0000 0Et0Ac=301-201)0 000000000
000 03a(122mg,0 40 0 0 14%)0 0 0 O

1HO NMR(CDCI 5,0 500MHZz)0 & O 7.90(s,0 1H,0 H-8),0 6.35(d,0 1H,0 H-1' ,0J;.
=7.3Hz),0 5.07(t,0 1H,0 H-3' ,0Js _» =Jz . =8.5Hz),0 4.87(brs,O 2H,0 NHy),
0 4.15(dd,0 1H,0 H-5' a,0 Jg. 4.4 =3.7Hz,0Js .5 p=12.0Hz,0 4.10-4.05(m,0 4H
,0H-5 b,00Me),0 3.87(ddd,0 1H,0 J, 5 =8.5Hz,0J, & a=Jda .5 p=12.0H2),
03.70(dd,0 1H,0 H-2' ,0J, ;. =7.3Hz,0J, 5 =8.5Hz),0 1.18-0.98(m,0 28H,O
000000x 4);

13C0O NMR(CDCl 5,0 125MHz)0 & 161.71,0 159.44,0 153.04,0 136.50,0 115.84,0 115.27,
0 84.09,0 80.78,0 73.11,0 60.07,0 53.91,0 42.90.0 17.41,0 17.31,0 17.26,0 17.24,
0 16.98,0 16.89,0 16.83,0 13.40,0 12.99,0 12.41.
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0000000000 Cr0s490mg,0 4.86mmol)0 O MS4A(1-3g)0 CH,Cl,(16mL)0 0 0 O O

0Do0 000000 (0.79mL,0 9.72mmol)0 0 0 300 0 0 O O O Ac,0(0.92ml,0 9.72mmol)
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YO CHCl,2nl) D00 000001500000 0000 0Et,0(50m)0 00 00 Et,00 O
0000000000000 O000O000O0.INDOHIDOOODOOODOOODOOO0ODOOO
00000O00O00O0000000000000000000000000000 CHCL,
(16mL)0 000000 00 O Buy,NCN(651mg, 0 2.43mmol)0 000150 000000 O00DOE

t,00 00 0000000000000 00000000000000000000000

00000000000 00000000

Do0o0o00 20
0000000000 CHCH,16mL)0 DVMAP(297mg, 0 2.43mmol)0 PhOSCCH(0.34ml, 0 2.43m
mol)0 DO 0000000000000 OEEN(-34ml,02.43mmol)0 0020000000
000000000000000000001500000000000000000000
0000000000000 000000000000000000000000000
0000000000000000 (e 4x 10cm,0 0000 0Et0Ac=30 1)0 000000
0000000000000 O0O0O0O0O0O0O00O0O0O0O0O000

Do0o0o00

0000000000000 0(6-3m)0 00 00 AIBN(156mg, 0 0.95mmol)0 O BusSnH(O.-

22m1,00.94mmol)0 0001000 000015000 00000000000000000
00000000000 (@x 7em,00000Et0Ac=301-201)0 00000000000 30
0 3b(122mg,0 40 0 0 14%)0 0 O O
1HO NMR(CDCI 5,0 500MHz)0 & O 7.81(s,0 1H,0 H-8),0 6.34(d,0 1H,0 H-1' ,0J;.
=7.5Hz),0 5.65(brs,0 2H,0 NH,),0 5.03(t,0 1H,0 H-3' ,0Js _» =Jg _, =8.5Hz),
0 4.81(brs,0 2H,0 NH,),0 4.14(dd,0 1H,0 H-5" a,0 J5 ..o =3.8Hz,0 Jg ..& p=13
_OHz,0 4.06(dd,0 1H,0 H-5' b,0 J5 _, =3.8Hz,0 Js .5 o=13.0Hz),0 3.85(ddd,
01H,0J, 5 =8.5Hz,0J, & a=da .5 p=13.0Hz),03.70(dd,0 1H,0H-2' ,0J,

o =7.5Hz,0J, 5 =8.5Hz),0 1.18-0.98(m,028H,00 000 0 0 x 4);
13c0O NMR(CDCl 5,0 125MHZ)0 & 161.54,0 157.55,0 152.95,0 136.81,0 117.10,0 115.93,
0 85.62,0 82.24,0 74.99,0 62.39,0 44.53,0 18.99,0 18.91,0 18.87,0 18.82,0 18.61,
0 18.52,0 18.49,0 18.43,0 15.03,0 14.59,0 14.52,0 14.01. 40
0o0oo0o00
0Dood0
2-000-9-[2-C-000-2-0000-3,5-0-(000000000000000-1,3-00
0)-B-D-000000000000)-6-000000(3c)I000
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oooo
o cl
N \N N \N
¢ ¢
o N N//I\NHE o\ o N NJ\NHQ
TIPDS ; 2 TIPDé’uCN
\ N
O  OH o)
(2c) (3c)
oooooo

0000000000 Cr0se245mg,0 2.45mmol)0 O MS4A(0.70g) 0 CH,Cl,(5.00mL)0 O O
00000000000 (0.40mL,0 4.90mmol)0 0 0300 00 00O O Ac,0¢0.46ml,0 4.90mm
oDOOD0D0O020000000 0 2c(380mg,0 0.70mmol,0 Can.J.Chem.,1983,61,1911-1920
YO CHCl,IML)D 0D 00001500000 00000 Et,0(15.0n)0 0 0 0 0 Et,00 O
0000000000000 O000O000O0.INDOHIDOOODOOODOOODOOO0ODOOO

00000000000 0000000000000CH,Cl,16m)0 O O BuyNCN(380mg,
01.40mmol)0 0000003000000 00000E,000000000000000
0000000000000 0000O000O000O000O00000000000000
000

Do0o0o00

0000000000 CHCl,7.00mL)0 DMAP(130mg, 0 1.05mmol)0 PhOSCCI(0.15ml,0 2.0
5mmol)D 0000000000000 D0OD0EEsN(-.15m1,0 1.05mmol)0 0 0200 00 0 O
00000000000000000000015000000000000000000
0000000000000 000000000000000000000000000
00000000000000000 (e 3x 8cm,0 00000 EtOAc=50 1-40 1)00 00O
0000000000000 O00O0O00O0O00O0O00O0O000O000

Do0o0o00

0000000000000 0(3-60m)0 000 0 AIBN(88mg, O 0.54mmol)0 O BusSnH(O.-

13m1,00.54mmol)0 0 001000 0000150 0000000000000000000
00000000000 (e 3x 10em,0 000 0 0Et0Ac=50 1-20 )00 0000000
0000 3c(126mg,0 40 0 033%)0 000

1HO NMR(CDCl 5,0 500MHZz)0 & O 8.07(s,0 1H,0 H-8),0 6.37(d,0 1H,0 H-1' ,0J;.
=7.5Hz),0 5.09(brs,0 2H,0 NH,),0 5.02(t,0 1H,0 H-3' ,0Js _» =Jg _, =9.0HZ),
0 4.16(dd,0 1H,0 H-5' a,0 Jg. 5.4 =3.0Hz,0 Js a.5 p=13.1Hz,0 4.08(dd,0 1H,0 H
-5 b,0Js p.a =3.0Hz,0Js , 5 o=13.1Hz),0 3.89(ddd,0 1H,0J, 5 =9.0Hz,O
Jo s aZda .5 p=13.1Hz),0 3.72(dd,0 1H,0 H-2' ,0J, . =7.5Hz,0 J, 5 =9
.0Hz),0 1.18-0.94(m,0 28H,0 0000 0 O x 4);

13C0O NMR(CDCl 5,0 125MHz)0 & 160.14,0 153.86,0 152.58,0 140.13,0 126.02,0 115.90,
0 84.63,0 81.36,0 72.97,0 60.56,0 42.85,0 17.56,0 17.42,0 17.38,0 17.31,0 17.25,
0 16.99,0 16.91,0 16.85,0 13.58,0 13.44,0 12.95,0 12.65.

0o0oo0o00

0Dood0
2-000-9-(2-C-000-2-0000-p-D-000000000000)-6-000000
0 @a)dooo
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oooo
OMe OMe
N \N N \N
«jfL ¢
o o N N¢kNHz HO\ O N N//]\NH2
TIPDS\,\;_ICN )jCN
o) HO
(32) (1a)
oooooo

0 o0 00O d 3a(200mg,0 0.37mmol)d THF(4.0mL)O O O O O AcOH(42u L,0 0.37mmol)0 O
O Buy,NF(O0.73mL,0 0.73mmo)0 0 010 000 0QCDOO0OOOOOOOOOOOOOODOO
OO0O0O0D00000OD000O (e 2x 7em,0CHCIZOMeOH=150 )0 00 O0O0OOOCOOOCDOO
OOoO0OoO0OOOocHCI;jO000000000D00A0O1a(81mg,d 73%)0 00O 0O

1HO NMR(DMSO-dg, 0 500MHz)0 & O 8.14(s,d 1H,0 H-8),0 6.52(brs,d 2H,0 NH,), 0 6.35(
d,01H,0 H-1* ,0J; > =7.5Hz),0 6.25(brd,0 1H,0 OH-3' ,0 Joy_3 3 =5.8Hz),
0 5.14(brt,0 14,0 OH-5 ,0 Jop_s .5 a=0 Jon-s .5 b=5-3Hz),0 4.76(ddd,0 1H,O
H-3° ,0Js o =8.4Hz,0Js _, =6.5Hz,0Jz _oy_s =5.8Hz),04.03(dd,0 1H,0 H-
2,035 4 =7.5Hz,0J, 5 =8.4Hz),0 3.810 -0 3.78(m,0 1H,0 H-4" ),0 3.77-3.
73(m,0 1H,0 H-5 a).0 3.69-3.65(m,0 1H,0 H-5" b);

13cno NMR(DMSO-dg, 0 125MHZ)O & O 160.67,0 159.90,0 153.36,0 137.94,0 117.05,0 113
.58,0 113.49,0 85.35,0 84.89,00 81.25,00 80.20,00 79.91,0 71.17;

FAB-LRMSO m/z0 307.1(MH"” );0 FAB-HRMS(DMS0)O O O O O C,,H;4Ng0,306.277,0 0 O O
0 307.1152(MH" )

gooooao

ooono

9-(2-C-000-2-000DO0-B -D-0000O0D00O0DO0ODOODO)-2,6-0000000@b)d
ooo

goooano
NH, NH,
N \N N \N
¢ ¢
O o N N/)\NHZ HO o N NJ\NHz
TIPDS/DCN ,X_ICN
o HO
(3b) (1b)

Oo00ooOoDo

00000000 3b(200mg,0 0.37mmol)0 THFE(4.0mL)O O O O O AcOH(42u L,0 0.37mmol)
0 00 BuyNF(0.73mL,0 0.73mmol) 0 0 0010 0000000000000000000
00000000D0000000 (e 2x 7em,0 CHCI,O MeOH=150 1) 0 000000000
O000O0O00O0O0O0CHI,0ODDOO0O0O00000O001b(8img,0 73%)0 0 0 O
Dooooao

0 *HO NMR(DMSO-dg, 0 500MHz)0 & O 7.96(s,0 1H,0 H-8),0 6.76(brs,0 2H,0 NH,),0 6.2
9(d,0 1H,0 H-1' ,0 3, 5 =7.4Hz),0 6.23(brd,0 1H,0 OH-3' ,0 Joy_5 .5 =5.8HZ)
,0 5.81(brs,0 2H,0 NH,),0 5.18(brt,0 1H,0 OH-5 ,0 Joy_s .5 a=Jon-s .5 b=5-3
Hz),0 4.77(dd,0 1H,0 H-3' ,0 J5 o =8.4Hz,0 J5 , =5.3Hz),0 3.99(t,0 1H,0 H-
2,03, 4 =Jp 5 =T7.4Hz),03.950 -0 3.76(m,0 1H,0 H-4' ),0 3.73-3.23(m,0 1
H,0 H-5' a).0 3.68-3.63(m,0 1H,0 H-5' b);

13¢O NMR(DMSO-dg, 0 125MHz)O & O 160.29,0 156.17,0 151.12,0 135.79,0 134.12,0 117
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(11) JP 5070550 B2 2012.11.14
.19,0 112.91,0 85.23,0 84.79,0 81.08,0 79.76,0 71.71,0 71.19;

FAB-LRMSO m/z0 292.1(MH" );0 FAB-HRMS(DMSO)T O O O O C,,H,3N-05291.266,0 0 0 O

0 292.1154(MH" );

0oooooo

0000
2-000-9-(2-C-000-2-0000-p-D-000000000000)-6-000000¢(
1c)0 000

ooooo

o] ol

¢ | ¢ |

o\ o N NékN% Ho—\ o N N4knm
I

TIPDS, CN CN

0 HO

(3¢)

0oo0oooo

000 00 O 3c(271mg, 0 0.50mmol)0 THF(5.0mL)O O O O O AcOH(62u L,0 1.08mmol)0 O B
uyNF(L.00mL, 0 1.00mmo)0 00100 0000000000000 DODOD0OODOOO0
00000000000 0000 (e 2x 20cm,0 CHCI,O0 MeOH=120 )00 0000000
O0D0DO00D0DO0DO0ODOEtOAC.MeOHD D00 DO D OO DOOD O 1c(110mg,O 73%)0 O O
O

THO NMR(DMSO-dg, 0 500MHz)0 & O 8.41(s,0 1H,0 H-8),0 7.04(brs,0 2H,0 NH,),0 6.38(
d,0 1H,0 H-1' ,0J; 5 =7.4Hz),0 6.31(brd,0 1H,0 OH-3' ,0 Joy_z .3 =3.7HZ),
0 5.18(brs,0 1H,0 OH-5" ),0 4.77(dd,0 1H,0 H-3' ,0J5 o =7.4Hz,0Js _, =3.8
Hz),O 4.08(t,0 1H,0 H-2° ,0J, ;. =J g =7.4Hz),0 3.82-3.80(m,0 1H,0 H-4' )
,03.77-3.74(m,0 1H,0 H-5 a).0 3.69-3.65(m,0 1H,0 H-5' b);

13cO NMR(DMSO-dg, 0 125MHz)O & 159.85,0 153.21,0 149.72,0 141.31,0 139.68,0 123.1
9,0 123.10,0 117.01,0 86.06,0 81.37,0 80.55,0 71.32;

FAB-LRMSO m/z[0) 311.1(MH"” );0 FAB-HRMS(DMSO)O O O 0O O C,,H,,CINg05310.696,0 0 O
0 O 311.0633(MH" ).

oooooo

0000

2-000-9-[3,5-0-(0 0000000000000 0-1,3-000)-B-D-000000
00O0D0O00]-6-000000000dODO

(10)

ooooo
NHMe NHMe
N 2 N B
N N

¢ | ¢

HO—\ o N N/kNHz 0\ o N N¢kNH2
TIPDS
HO OH O OH

(2d)

oo-0o0D-6-000000-9-(2 -OD0DOO0-B-D-00O0D0CODODDOOODNIOOCQ
.39g.04.68mmo)0 0000 @mLOODOOODODOOOOOOODODOOTIPDSCI2C1.8mL,O
5.62mmo)0 0000000600000 O0O00O0DCOCOODDOOOOOOEOACOODOD

gbobooooooobobobobooognn
ugbooboooooobooboobobobooooan
O0OO0D0DEtOAc=10 1-10 3-10 5-00 1))O0 O O O

D00oO00O00O00O00O00oO0ooOOod
00000000000 (e 6.5% 7cm, O
00000000 2d(2.13g,0 92%)0 O
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(12) JP 5070550 B2 2012.11.14

00
1HO NMR(CDCI3,0 500MHz)0 & 7.62(s,0 1H,0 H-8),0 5.85(s,0 1H,0 H-1' ),0 5.59(brs,
0 1H,0 NHMe) 0 4.87(dd,0 1H,0 H-3' ,0J3' ,2' =5.5Hz,0J3 ,4 =6.1Hz),O0 4.68(br
s,0 2H,0 NH2),0 4.54(d,0 1H,0 H-2° ,0 J2° ,3 =5.5Hz),0 4.09-4.02(m,0 3H,0 H-4’
,0H-5 ),03.36(brs,0 1H,0 OH-2' ),0 3.10(brs,0 3H,0 NHMe),O 1.11-1.00(m,O 28H,
0000000x 4);

000000

Dooo
2-000-9-[2-C-000-2-0000-3,5-0-(000000000000000-1,3-00
0)pR-D-000000O00D0O00D0]-6-000000000C@DHOOO0

Doooo

NHMe NHMe

<AL <L

? o N7 N7 TRH, (lglkiil N TNH,
CN
TIPDS (_} TIPDS

o OH O

(2d) (3d)

0oooo

00000000 0Cr0s650mg,0 6.51mmol)0 O MS4A(L.9g)0 CH,Cl,10mL)0 0 O 0 O
00000000 (1.00mL,0 13.0mmol)0 0 0 300 0 0 O O O Ac,0¢1.30ml,0 13.0mmol)
0000200000000 2d(1.00g,0 1.86mmol)0 CH,Cl,4mL)D 0 0 0 0 0 150 O O
O00D0DO0D0ELO0@M)DOOON00NELON D D0DND0ON0DN0ON0NN0NN0NN0N0NnNOn
ANOHCIDOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
D00D00000000000D000CHCI,A6m)0 00000000 0 BuyNCN(651mg,
2.43mmo)0 00150 00 0000000ELO0O00000000000000000
OD0D00D00000000000000000000000000CHCl,d9m)O 0O
Bu,NCN(1.25g,0 4.65mmol)0 0 0 0000300 00000000 0EL00000000
000000000000 000000000000000000000000000
00 0oooo

00 0

00 0 00 OO0 CHyCl,19mL)0 DMAP(340mg, 0 2.79mmol)0 PhOSCCH(0.39ml, 0 2.79m
0000000000000 OEtgN(.39m1,02.79mmol)0 0020000000
000000000000 000150000000000000000000
000000000000 00000000000000000000000
00000000000 (@4x 7ecm,0 0000 0EtOAc=10 )00 00000
000000000000 0D0000000000

0

00 000000000 (@.0m)O 000 0AIBN(5mg,0 0.15mmol)0 O BugSnH(0.0
35ml,00.15mmol)0 0001000 00001500 000000000000000000
00000000000 (e 1x 7em,0 0000 OEtOAc=0101-102) 000000000
000 03d(19.2mg, 040 0 0 1.9%)0 0 0 O

1HO NMR(CDCI 5,0 500MHZz)0 & O 7.73(s,0 1H,0 H-8),0 6.33(d,0 1H,0 H-1' ,0J;.
=7.3Hz),0 5.72(brs,0 1H,0 NHMe) 0 5.07(t,0 1H,0 H-3' ,0Js ».Js _, _8.5Hz),
0 4.82(brs,0 2H,0 NH,),0 4.14(dd,0 1H,0 H-5" a,0 J5 .4 -4.3Hz,0 Jg .. 5 p12
.8Hz,0 4.06(dd,0 1H,0 H-5' b,0 Jg _4 -4.5Hz,0Js p.5 a-12.8Hz),0 3.85(ddd,
01H,0 3, o -8.3Hz,0J, & A=4.3Hz,0J, & p=4.5Hz),03.69(dd,0 1H,0 H-2
" ,0Jd» o -7.3Hz,0J, 5 _8.3Hz),0 3.11(brs,0 3H,0 NHMe),O 1.23-1.03(m,0 28
H,OOOOOOOx 4);

oo ooooogooocgoogao

3

(]
DDDDDV
O Oo0Ooogoao
Oooooogogoao
OooooogoQgoao
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(13) JP 5070550 B2 2012.11.14

13CO NMR(CDCIl 5,0 125MHZ)0 & 158.88,0 134.42,0 115.52,0 84.01,0 80.57,0 79.52,0 7
3.63,0 61.47,0 60.95,0 55.65,0 43.03,0 17.40,0 17.32,0 17.29,0 17.24,0 17.03,0 1
6.95,0 16.90,0 16.85,0 13.43,0 13.02,0 12.92,0 12.62,0 12.42;

FAB-LRMSO 0 O O O C,4H,,N,0,Si,533.771,0 0 O O O m/z0 548.3(MH" );

oooooo

000Oo
2-000-9-(2-C-000-2-0000-B-D-000000000000)6-000000
000 @)HOOO0Oo

Ooo00oao
NHMe NHMe
¢ | ¢ |
(1) o N N/)\I\IH2 —_—  HO o N N/*NH2
TIPDS\XJCN /bCN
0 HO
(3d) (1d)

oooooao

000 O O O 3d(18mg,d 0.033mmol)d THF(0.33mL)D O O O O AcOH(4.0p L,0 0.072mmol)0
0 Bu,NF(72u L,00.072mmol)0 0010 000000000000 0000 0PTLC(CHCI,
OMeOH=30 1)0 000000000 1d(6.6mg,0 65%)0 0 0 O

1HO NMR(DMSO-dg, 0 500MHz)0 & O 7.94(s,0 1H,0 H-8),0 7.27(brs,0 1H,0 NHMe) 0 6.29
(d,0 1H,0 H-1' ,0 3, _» _7.5Hz),0 6.29(brs,0 1H,0 OH-3' ),0 5.89(brs,0 2H,0 NH
>),05.21(brs,0 1H,0 OH-5' ),0 4.77(dd,0 1H,0 H-3' ,0Jds _» _7.5Hz,0J5 ., -
8.2Hz),0 4.00(t,0 1H,0 H-2' ,0Js 4. -J» 5 -7.5Hz),0 3.79-3.64(m,0 3H,0 H-4
' ,0H-5 ),02.87(brs,0 3H,0 NHMe);

13¢O NMR(DMSO-dg, 0 125MHz)0 & 160.29,0 155.39,0 135.37,0 117.16,0 85.16,0 84.79,
0 81.04,0 79.72,0 71.66,0 71.17,0 59.49,0 57.52;

FAB-LRMSO 0 O O O C,,H;5N,05305.293,0 0 O O O m/z0 306.3(MH" );

Do0o00o00

Doooao
2-000-9-[3,5-0-(000000000000000-1,3-000)-p-D-000000
000000]-6-000000(e)I00O

ooooao
Cl CN
N ~N N N
¢TI <’ﬁL
NH,

|
? o. NN ? 0. N7 N7 TNH,
TIPDS TIPDS
N N

0 CH o OH
(2¢) (2e)
oooonoao

0000000000 MeCN1.00mL)0 O 2¢(0 54mg, 0 0.1mmol)D O O O O MegNO HCI(20mg
,00.20 eq),0 Et,NCN(24mg, 0 0.15eq)0 0 EtoN(S60 p L,0 0.4eq)0 000000000
D000D00O0O0DO00O0OO0OO0O0EtACD 00D O0D0ON0ODONODONODONODNOooon
0000000000000 0000000O0000000000000000000n
000000 2x 5em,0 0000 0Et0ACc=301)0 000000000000 2e(51mg,
094%)0 0 O O

1HO NMR(CDCl 5,0 500MHz)0 & O 8.11(s,0 1H,0 H-8),0 5.95(d,0 1H,0 H-1' ,0J;.
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(14) JP 5070550 B2 2012.11.14

_1.1Hz),0 5.33(brs,0 2H,0 NH,),0 4.72(dd,0 1H,0 H-3' ,0Js o _5.5Hz,0Js _,
_8.0Hz),0 4.48(dd,0 1H,0 H-2' ,0 J, ;. _1.1Hz,0J, 5 _5.5Hz),0 4.16-4.04(

m,0 3H,0 H-4' ,0 H-5' ),0 3.08(brs,0 1H,0 OH-2' ),0 1.11-1.01(m,0 28H,0 0 0 O O

00 x 4);

13¢cO NMR(CDCl 5,0 125MHz)0 & 159.61,0 154.07,0 143.33,0 131.84,0 130.21,0 113.56,

0 88.87,0 81.99,0 74.70,0 70.26,0 61.13,0 17.38,0 17.34,0 17.30,0 17.23,0 17.12,

0 17.04,0 16.97,0 16.86,0 13.36,0 13.04,0 12.88,0 12.61;

FAB-LRMSO 0 O O O C,5HsgNs0sSi5534.244,0 0 0 O O m/z0 535.4(MH” );

oooooo

Dooo00

2-000-9-[2-C-000-2-0000-3,5-0-(000000000000000-1,3-00

0)R-D-000000000000]-6-000000(R8e)I000

0ooooo
CN CN
N \N N \N
<’f !
0 o N N/ANHz o\ o N N/)\NHZ
|
TlPDslk_z TIPDS/\QCN
N N
O OH 0
(%) (3e)
000000

ooboboobDOdcCrog290mg,t 2.88mmol)0 U MS4A(0.80g)L1 CHCI, 4.00mL)0 O O
ocooooDODOOOOO(0-47mL,05.76mmol)0 O 0300 00O O O Ac,0(0.54ml,0 5.76mm
ohiOobOo0b2000000002e(440mg,l 0.82mmol)0) CHCl, 2mL)0 O 0O 0O O 0O 150 O

OooO0oDDOO0OELO@S.OmL)DOOO0ODODEL,OC000000O0OC0OOODDOODODOOO
gcoQ0o.ANODHCIDOOOOOODOOODODOODODOOOODOOODODDDOOOOOOO
000000ocHCl,8.0mL)0 O O Buy,NCN(440mg, D 1.64mmol)0 O OO O 0O 0300 OO
ooboodEeE,OOD0000O0O0O0OO0O0O0ODODOOO0OO0ODOOOOODOOOODOOO
gbobooooobooboboboobooboboboo

ugbogood

0bo0obo0o0DO0DOcCHCl,8.00mL)0 DMAP(150mg, 0 1.23mmol)0 PhOSCCI(0-17ml, 00 1.2
3camol)J 0O OOCOODODODOODODOOOOEEgNC.17ml,O01.23mmol)0 000200000
gboboooooboobooboboboooobsbobooboooooooboobobaa
ooooooooobooooobooooooobooooobooooobooooobooo
Ooo00DDOO0O0000000000D0 (@ 3x8cm,J00000EOAc=301) 00000
gboobooooobooboobobooooobooboboboooa

ugbogood

OooOo0OD0ODDO0OO0OO00O0000s.omL)ODODODOOAIBN(202mg,0 1.23mmol)0 O BugSnH(O.

20ml,01.23mmol)0 0001000 0000150 0000000000000000000
00000000000 (e 3x 10cm,0 00 00 O Et0Ac=40 1-301-20 1)0 000000
000000 3e(45mg,0 40 0 0 33%)0 0 0 O

1HO NMR(CDCl 5,0 500MHz)0 & O 8.24(s,0 1H,0 H-8),0 6.40(d,0 1H,0 H-1' ,0J5.
_7.2Hz),0 5.24(brs,0 2H,0 NH,),0 4.99(t,0 1H,0 H-3' ,0J5 5 _Js . -8.7HZ),
04.17(dd,0 1H,0 H-5' a,0 Jg 4 4 -2.8Hz,0Js .. 5 p=13.2Hz),04.09(dd,0 1H,O
H-5' b,0Js .o =2.9Hz,0Js p. s a=13-1Hz),04.09(ddd,0 1H,0J, 5 _8.7Hz,
0Jdy 5 a=2.8Hz,0J, o p=02.9Hz),03.72(dd,0 1H,0 H-2" ,0J, 5. _7.2Hz,
0Jd, .5 -8.7Hz),0 1.18-0.94(m,028H,0 00 000 O x 4);

13cO NMR(CDCl 5,0 125MHZz)0 & 159.62,0 154.19,0 142.05,0 132.19,0 129.67,0 115.05,
0 113.46,0 84.37,0 80.89,0 72.45,0 60.14,0 42.66,0 17.52,0 17.38,0 17.27,0 17.22
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(15) JP 5070550 B2 2012.11.14

,016.94,0 16.86,0 16.82,0 13.58,0 13.45,0 12.96,0 12.73,0 12.40;

FAB-LRMSO m/z0 544 .4(MH" );0 FAB-HRMS(CHCI3)O O 0O O O C,,H3-N,0,Si,543.245,0 [0
0 O O 545.2520(MH" );

0oooooo

oooon
2-000-9-(2-C-000-2-0000-p-D-000000000000)-6-000000¢(
le)0 000

ooooo

(30) (1e)

0oooooo

000 0O O 3e(44mg,d 0.08mmol)0 THF(5.0mL)O O O O O AcOH(62u L,0 1.08mmol)O O O
Bu,NF(1.00mL,0 1.00mmo)0 0 0100 0000000000000 D0OOODODOODN
000000000000 0000 (e 2x 15cm,0 CHCI;O0 MeOH=100 1)0 0000000
00000000000 DEOACO 000D O000D0DO00O0 le(dl.6mg,0 75%)0 0 O 0O
THO NMR(DMSO-dg, 0 500MHz)(1 & O 8.63(s,0 1H,0 H-8),0 7.24(brs,0 2H,0 NH,) ,0 6.42(
d,0 14,0 H-1' ,0J3;. 5 =7.5Hz),06.31(brd,0 1H,0 OH-3' ,0 Joy_5 .3 =5.8Hz),
0 5.18Cbrt,0 1H,0 OH-5 ,0Joy_s .5 a =Jdon-s .5 1 =5-3Hz),04.77(dd,O 1H,
OH-3 ,0Js _» -8.7Hz,0Js , -5.7Hz),04.10(dd,0 1H,0H-2 ,0Jd, , 07
.5Hz,0 J, 5 -8.7Hz),0 3.84-3.82(m,0 1H,0 H-4’ ),0 3.75-3.74(m,0 1H,0 H-5 a).
0 3.69-3.66(m,0 1H,0 H-5 b);

FAB-LRMSO m/z0 302.0(MH"” );0 FAB-HRMS(DMS0)O O O 0O O C,,H,,N-05301.092,0 0 0 O
0 302.1006(MH" );

oooooo

ooooao
2-000-9-[3,5-0(0000000O0O0O0DDODOODO-1,3-000)-B-D-00000ODO
0oo0oDO0oO0]-6e-0000000@HODODO

ooooao

0 OH 9] OH
(20) 2H
ooQ

0000000 Pd(PPhz)CI,(130mg,0 0.184mmol)0 U PPhg100mg,d 0.37mmol)0 [
O@smb)yboo0ooooooooi100000002e(1-00g,0 1.84mmol),0 0 O O
O O (450mg,Od 3.68mmol)0 O K,CO05(380mg,0 2.76mmol)0 0O O O 1000 O 0O 240 0 O
0o0o0o0oDoDoDO0o00o000o0oo0o0ooODDoODO0D0D0D0D0Do0o0ooDoDoDoDoDOoOOoooOog
Oo0o00DDDoODO0O0000(@@4x 20cm, 00000 0EOACc=30 DO OO O OO OOO
2F(723mg,0 72%)0 0 O O

THO NMR(CDCI 5,0 500MHz)0 & 0 8.63-8.61(m,0 2H,0 Ph),0 7.94(s,0 1H,0 H-8),0 7.54-

Oo0ooooQgdg
Ooo0o0ooodg
OoOoo0oooogdg
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7.47(m,0 34,0 Ph),0 5.96(d,0 1H,0 H-1' ,0J;. . _1.6Hz),0 4.99(brs,0 2H,0 NH,)
,04.90(t,0 1H,0 H-3 ,0Js _» -Js _a -5.7Hz),04.63(dd,0 1H,0H-2" ,0J,
4 -1.6Hz,0J, 5 _5.7Hz),0 4.12-4.06(m,0 3H,0 H-4' ,0 H-5' ),0 3.15(brd,0 1H,
0 OH-2' ,0 Joy» .» -0 3.15Hz),01.13-1.02(m,0 28H,0 0 0 00 00 x 4);
FAB-LRMSO m/z0 586.3(MH" );0 FAB-HRMS(CHCIZ)O O O O O C,gH,5Ng0sSi0 5585.280,0
000 O 586.2885(MH” );

0o0oooo0

Doooo
2-000-9-[2-C-000-2-0000-3,5-0-(000000000000000-1,3-00
0)p-D-000000O00O00O00]-6-0000000@HIODDOO

Ooooo

Fh Ph

N ~N N =N

7 OO

cl) o N N//I\NHz o\ o N N/)\NHz
TIPDS/p/ TlpnébCN
\ \
O o©OH o)
@ (30)

oooooao

Uoboboo0bDoOocCrog34img,d 3.41mmol)0 O O MS4A(1.0g)0 CHxCl;(5-0mL)O O O
ooOooboO0O0O0O0O0O0(.55m,06.82mmol)O O 03000000 0O Ac,0(0.65ml,0 6.82mm
ohiobOob2000000002F(70mg,0 0.97mmol)0 CHCI,2.5mL)0 0 0O O 0O O 150

OoO0oO0OD0ODDOO0OO0ELO@S.omL)OOODODEL,OC00000O0O0DOCOOODDODODODOOO
ooQ0o.ANODHCIDOOOOOODOOODODODODUODOOOODODOODODDDOODODOOOO
000000D0CcHCI,8.0mL)0 O 0O Et,NCN(305mg, U 1.94mmol)0 0 OO O 0O 030000
oobooodEe,OO00000O0O0O0OO0O0O0ODODOOOODODOOOOODODOOOODOOO
gboboooooobooboboboooobooboboboo

gbooood

0bo0o0Do0o0DbO0DOcCHCl,10.0mL)0 O DMAP(180mg, U 1.46mmol)0 PhOSCCI(0.20ml,0 1
LAemmoDO OO OO OOOOCOODDDODOEEZNC.20mE,0O 1.46mmol)0 00200 00 O
gboobooooooboobooboboboooobsbobooboooboooooboobobaa
ugbdoooooobouoboboboobooooboboboboobooobouobobobaa
Oo0OO0O0DDDOO0OO0000000000D0 (@ 3x8cm,0J00000EtOAc=501) 00000
gboboooooboobobotoboooooboobobobooboog

gbooood

OoOO0O0OD0ODDO0OO0O000000@.4mL)00 00O 0O AIBN(108mg,Od 0.66mmol)0 O BugSnH(O.

15ml,0 0.66mmol)0 0 001000 0000150 0000000000000 000000
0000000000000 (@ 3x 10ecm,0 0000 0EtOAc=40 DO O OO OO0 O0DO
000 3f(80mg,0 40 O 0 14%)0 0 O O
1HO NMR(CDCl5, 0 500MHz)0 & O 8.64(d0 2H,0 Ph,0 J=7.0Hz),0 8.06(s,0 1H,0 H-8),0 7
_54-7.48(m,0 3H,0 Ph),0 6.45(d,0 1H,0 H-1' ,0J,. _, _7.3Hz),0 5.04(brs,0 2H,0
NHp),O0 5.10(t,0 1H,0 H-3' ,0J3 » _Js ., -8.3Hz),0 4.16(dd,0 1H,0 H-5' a,O
Js a.a -4.1Hz,0Js .. & p-12.8Hz),04.09(dd,0 1H,0 H-5' b,0 Jg ,_, -3.0Hz,
0Js b5 a-12.8Hz),03.90(ddd,0 1H,0J, 5 -8.3Hz,0J, o ,=4.1Hz,0J, o
b=3.0Hz),0 3.74(dd,0 1H,0 H-2' ,0J, ;. _7.3Hz,0J, 5 _8.3Hz),0 1.18-1.01
(M,0284,0000000x 4);
13C0O NMR(CDCl 5,0 125MHZ)0 & 159.62,0 154.19,0 142.05,0 132.19,0 129.67,0 115.05,
0 113.46,0 84.37,0 80.89,0 72.45,0 60.14,0 42.66,0 17.52,0 17.38,0 17.27,0 17.22
,016.94,0 16.86,0 16.82,0 13.58,0 13.45,0 12.96,0 12.73,0 12.40;
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FAB-LRMSO m/z0 595.4(MH" );0 FAB-HRMS(CHCI3)0 0 0 O O C,gH,4oNg0,Si,594.281,0 [
0 O O 595.2897(MH" );

oooooad
Doooo
9-(2-C-000-2-0000-p -D-000000000000)-6-0000000 @FHODO
OO
Doooo
Ph Ph
o ¢
o\ o N NJ\NHz HO—\ o N N/)\NHZ
|
Tlpns:x/_zCN Juc"‘
) HO
(30 (19
oooooad

0 3f(62mg, 0 0.114mmol)0 MeOH(1-1mL)O O O O O NH4F(42mg,0 1.14mmol)0 O 0 600 O O

1000000000000 000000000000000000000O000Oonag

000 (e 3x 5+1cm,0 CHCISO MeOH=100 1)0 0 0 0000000000 O0DOO0O0OOOO0

EtOAC0 0 0 0000000000 1Ff(17.5mg,0 44%)0 0 0 O

1THO NMR(DMSO-dg, 0 500MHz)( & O 8.70-8.68(m0 2H,0 Ph),0 8.44(s,0 1H,0 H-8),0 7.56

-7.53(m,0 3H,0 Ph),0 6.65(brs,0 2H,0 NH,),0 6.46(d,0 1H,0 H-1' ,0J,. 5 _7.4Hz

).06.29(brd,0 1H,0 OH-3' ,0 Joy_3 .z =5.9Hz),0 5.18(brt,0 1H,0 OH-5" ,0 Joy_s
5 a =Jdon-s .5 b =5-.4Hz),04.82(dd,0 1H,0H-3 ,0Jds o _7.4Hz,0Jd5 4
_6.1Hz),0 4.10(t,0 1H,0 H-2 ,0J, ;. Jp .5 —7-4Hz),04.12-4.06(m,0 1H,0

H-4 .0 H-5 );

FAB-LRMSO m/z0 353.1(MH"” );0 FAB-HRMS(DMS0)O O O 0O O C,,H,gNg05352.128,0 0 O O

0 352.1354(MH" );

0oooooo

ooooao

9-(2-C-000-2-0000-B-D-0000D0000D000D0)I0O0O0WEDOO0ODO0

ooooao

OMe

0
ST a8
HO o N N/)\NHz Ho—\ o N N/)\NHz

HO HO

(1a) (1g)

000000

0 1a(25mg, 0 0.082mmol) 0 KH,PO,-Na,HPO,0 0 0 0 O (pH=7.0)(8.2nL)0 0 000 0 0 O
0000000 (.125mM)0 00037000240 0000000000000000000
00000000000 000000000000H000000000000MeOHD O
0000000 OMeOHO OO OO DOOO DO OO DO C180 O HPLC(YMC-PackD D-ODS-5-A,0 25
0x 20mm, 0 5%MeCN, 0 0.1%AcOHO ind H,0)0 000000 00 0 1g(5-1mg,0 22%)0 0 0 O
THO NMR(DMSO-dg, 0 500MHz)0 & O 10.74(brs,0 1H,0 NH),0 7.98(s,0 1H,0 H-8),0 6.34(
brs,0 2H,0 NH,),0 6.28(brs,0 1H,0 OH-3' ),0 6.24(d,0 1H,0 H-1' ,0J;. 5 _7.0Hz
),0 5.14(brs,0 1H,0 OH-5" ),0 4.71(t,0 1H,0 H-3' ,0Jy » _Jy ., -8.5Hz),04
.02(dd,0 1H,0 H-2' ,0J, 4 _7.0Hz,0J, 5 _8.5Hz),0 3.78-3.63(m,0 1H,0 H-4

10

20

30

40

50



(18) JP 5070550 B2 2012.11.14

© .OH-5 );

AB-LRMSO 0 0 0 O C;4H;,Ng0,292.092,0 0 0 O O m/z0 293.14(MH" );

oooooo

Dooono

EBVOOOKSHVO OO DO OOOD

O0ODOCNDAGD 001al0 g0 0000000000 DOOKSHO DO OOOO0ODODOO0000
0 00 O DG75(EBV-0 KSHV-)O 0 0 O O Raji(EBV+0 KSHV-)O 0 050000 0 /0 0 0 0 0 O
0 O BC2(EBV+0 KSHV+)O 0 O O O BC3(EBV-0 KSHV+)0 0 0 100000 /0 0 00 0 0 0 960 O
0000000000000 0O00000D000000000000000000000
50 00 0 0 0 WST-80 Celld countingl kit,0 Dojindo)0 0 0000000010 100

O30 000000000000000 sO450nmOwWr0 6500 MmO 000000000
ocoooooOoOOOoOoOooOos.p.00O0OO0ODOO0OO0OO0OO0OO00

oooooao

O00o0001la,1b,1c,1g0EBVO 000 O000OKSHVO O OO OO0OOOOOOOCOOOCDOO
gooboboodooboboogoooooooooooooboodooooocogoobood
OOEBVOOOKSHWVWO OO OOOOoOoOOOOO0OO0OO0OO0OO0OO0O0O00

oooooooooon

gooooad
ooooo0OO0OO0OO0OO0O0O0O0ooooooOoO0OO0OO0OO0OO0oO0oOoOoOoooooOoo0OO0O00nanaasHIvO
ooooo0ObOO0OO0O00O0O00ooooooODODbOO0O0O000000oan

gogoo

100 wmnu " —8-Bc3 1 )

3.0TW 1-18-1 W 4. SA1 22-6-1 w
{
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