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0000000 AIdrich Chemical CompanyD 0 0D OO0 O0D0DOO0ODO0OODO0ODOODOODOODOO
0000000000000 000ODODDODO0OO000O0O000D0DDOaOAOMolecular Probes, In
c. 0oooooo
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oooooDoDOoOoOoooo500U0ObO0ODODDDODODODUDDODOODODDOODI.OO0O0DOOOO
OooooOdgb,00.00150000000000000001.0000000000000
0000000000000 o0oo0Doo000oDoD0o0oo0ooDoDoDOoOooOsopsiD0nooong
oo0o0o0DDoDoODO0000DO0o0oooo0oODDODO0DO000DO0O0o0o0o0DoODoODDODOO0O0DO0OOOaso
oooo0oooODO0OO000oO0OoooooO0oO0ODDODO0DO00DU0DO0o0oOoDOoDoODoOooODoODDODOoOOoDOoOg
0oo0o0o00oD0OD00000O0ooo0o0O0oo0o0DOoODO0DO0U0D0DO0DOooooDooDoODoDoOoDOoOOooOg
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ooo0oo00O0O’ OO0 00’ oooo0oo0oDDoOOo000oO0oO0o0oooDoooDooDooOooooOod
oooo

H NMR (DMSO/D;0) & 2.05 (s, 3H), 2.10 (s, 3H), 2.14 (s, 3H), 3.77 (m, 2H), 3.86
(m, 6H), 4.36 (m, 2H), 4.49 (m, 1H), 5.84 (t, J = 6.3 Hz, 1H), 5.92 (s, 2H), 6.12
(dd, J; = 6.3, J2 = 4.0 Hz, 1H), 6.44 (d.J = 4.0 Hz, 1H), 8.40 (s, 1H). 13C NMR
(DMSO/D20) & 20.5, 20.5, 20.7, 42.8, 47.9, 63.1, 66.6, 66.9, 70.4, 73.3, 79.9, 88.1,
118.3, 142.9, 150.1, 152.2, 155.1, 158.7, 169.6, 169.7, 170.6.

HRMSO FAB*O m/z 507.18380 0 ,,0 ,60 g0 o0 0O *0 0 O O O O 507.18400 O

gooooo’ oo’ oo oooooooobOooooboooooboooobooo
oooooooooo

TH NMR (CDCl3) & 2.03 (s, 3H), 2.09 (s, 3H), 2.14 (s, 3H), 4.38 (m, 2H), 4.49
(m,1H), 4.63 (d, J = 6.2 Hz, 2H), 5.93 (s, 2H), 5.99 (t, J = 6.5 Hz, 1H), 6.25 (dd, J;
=6.4,J2=3.6 Hz, 1H), 7.28 (d, J = 4.3 Hz, 2H), 740 (d, J =34 Hz, 1H), 8.15 (1, J
= 6.3 Hz, 1H), 8.36 (s, 1H), 8.58 (d, J = 4.8 Hz, 2H). 13C NMR (CDCl3) 3 20.5,
20.7, 42.1, 63.3, 704, 73.2, 79.6, 88.0, 118.2, 122.2, 140.3, 146.5, 150.1, 151.0,
154.5, 156.2, 158.7, 169.6, 169.8, 170.1.

HRMSO FAB*O m/z 528.18420 O ,50 50 ,0 g0 0 *0 0 0 O 0 0 528.18430 O
0000000000 000000000D0000000000000000

TH NMR (D70) d 3.72 (dd, J; = 12.5, J, = 2.3 Hz, 1H), 3.88 (dd, J; = 10.5, /= 1.9
Hz, 1H), 4.16 (m, 1H), 4.37 (m, 1H), 4.65 (s, 2H), 4.98 (m, 1H), 7.14 (d, /= 7.1
Hz, 1H), 7.43 (d, J = 5.6 Hz, 2H), 8.18 (s, 1H), 8.47 (d, J = 5.7 Hz, 2H). 13C NMR
(DMSO/D,0) & 43.0, 64.1, 73.0, 74.7, 88.5, 91.3, 120.1, 124.0, 143.2, 150.2,
150.6, 151.5, 154.6, 158.8, 161.0.

HRMSO FAB™0O m/z 402.15220 0 ,,0 ;o0 -0 s00 "0 0 0 0O O O 402.15260 O
gbodbooooobooobooboboooooboobobooboobooa
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IH NMR (DMSO) § 0.91 (t, J = 7.2 Hz, 3H), 1.34 (m, 2H), 1.52 (m, 2H), 3.31 (, J =
7.2 Hz, 1H), 3.53 (m, 1H), 3.68 (m, 2H), 3.95 (d, J = 2.7 Hz, 1H), 4.20 (m, 1H),
4.96 (dd, J; = 12.0, J> = 6.4 Hz, 1H), 5.13 (d, J = 4.4 Hz, 1H), 5.25 (d, J =6.4 Hz,
1H), 5.59 (dd, J; = 8.9, J2 = 3.4 Hz, 1H), 6.69 (d, J = 6.7 Hz, 1H), 7.60 (s, 2H),
8.18 (s, 1H), 8.73 (1, J = 5.8 Hz, 1H); 13C NMR (DMSO) & 23.2, 29.1, 40.5, 48.1,
71.8, 80.4, 81.3, 95.8, 98.6, 127.4, 152.2, 159.5, 162.9, 166.4, 168.2.

HRMSO FAB™0 m/z 367.17230 0 ;50 50 g0 50 0 "0 0 0 0 O O 367.17290 O
gbdboooooboobooboboobooooboboboobooonon

H NMR (CD30D) & 1.27 (d, J = 6.5 Hz, 6H), 3.73 (dd, J; = 12.5, Jy= 2.6 Hz, 1H),
3.89 (dd, J;=12.5, J2 = 2.2 Hz, 1H), 4.17 (m, 1H), 4.21 (g, J = 6.5 Hz, 1H), 4.37
(dd, J;=53,J2 =19 Hz, 1H), 4.96 (dd, J; = 6.9, J; = 4.3 Hz, 1H), 7.07 (d, J = 7.2
Hz, 1H), 8.19 (s, 1H). 13C NMR (CD30D) § 22.5, 43.1, 64.1, 72.9, 74.7, 88 .4,
91.3, 119.9, 144.0, 151.4, 154.4, 158.7, 159.8.

HRMSO FABO m/z 353.15740 0O ,,0 500 g0 50 0 "0 0 0 0O O O 353.15730 O
gojooooooooooooooooobooooooboooao

H NMR (DMSO/D;0) § 1.37 (s, 9H), 3.52 (dd, J; = 12.3, J2 = 3.7 Hz, 1H), 3.66
(dd, J; = 12.5, J = 3.1 Hz, 1H), 3.94 (m, 1H), 4.18 (m, 1H), 4.91 (1, J = 5.5 Hz,
1H), 6.74 (d, J = 6.8 Hz, 1H), 8.15 (s, 1H). 13C NMR (DMSO/D;0) § 28.7, 52.0,
62.7, 71.3, 72.4, 86.7, 89.5, 118.1, 143.2, 150.4, 153.9, 157.2, 158.6.

HRMSO FAB™O m/z 367.17230 O 50 5,0 g0 g0 0 0 0 00 0O O 367.17170 O
gjoiloocooobooocooobooooooboooooboon

TH NMR (DMSO/D,0) & 3.74 (dd, J; = 12.5, J2=2.6 Hz, 1H), 3.91 (dd, J; = 12.6,
J2=23 Hz, 1H), 4.19 (m, 1H), 4.39 (dd, J;= 54, J, = 2.0 Hz, iH),4.99 (dd, J; =
1.1,J2 = 5.5 Hz, 1H), 7.18 (m, 2H), 7.39 (t, J = 5.6 Hz, 2H), 7.74 (d, J = 5.6 Hz,
2H), 8.21 (s, 1H). 13C NMR (DMSO) § 62.2, 70.9, 71.9, 86.4, 89.1, 118.0, 120.0,
124.5, 128.9, 138.0, 142.7, 150.1, 153.7, 157.0, 157.3.

HRMSO FAB*0 m/z 387.14190 O ,,0 .50 ¢0 g0 0 *0 0 0 O 0 O 387.14170 O

dbfbdlnnoooooboooobor oo ob coooboooooobooooobooo

oooooooO0OOoOoOoOoO0OO0OoD
1H NMR (CD30D) 8 3.27 (s, 9H), 3.65 (t, J = 6.4 Hz, 2H),

3.73 (dd, J; = 125, J, = 2.5 Hz, 1H), 3.90 (m, 3H), 4.17 (m, 1H), 4.36 (dd, J; = 5.3,

J2=1.7Hz, 1H), 4.96 (dd, J; = 7.1, J2 = 54 Hz, 1H), 7.16 (d, J = 7.2 Hz, 1H), 8.19
(s, 1H). 13C NMR (CD30D) 8 35.0, 54.1, 64.1, 65.6, 73.0, 74.6, 88.7, 91.1, 120.1,
142.7, 151.5, 154.7, 158.9, 161.1.

HRMSO FAB™0O m/z 396.19950 0 ;50 5,60 -0 s0 0 "0 0 0 0O O O 396.19950 O
dbdfd12z000oooocoooboooooobooboocoooobooooboooog

10

20

30



(18) JP 4899014 B2 2012.3.21

IH NMR (DMSO/D70) § 3.35 (m, 2H), 3.53 (m,3H), 3.67 (dd, J; = 12.5, J, = 3.1
Hz, 1H), 3.96 (m, 1H), 4.17 (m, 1H), 4.89 (1, J = 5.9 Hz, 1H),6.86 (d, J = 6.8 Hz,
1H), 8.15 (s, 1H). 13C NMR (DMSO/D;0) § 42.0, 59.8, 62.7, 71.3, 72.4, 86.7,
89.5, 118.0, 142.4, 150.5, 154.0, 157.3159.7.

HRMSO FAB™0 m/z 355.13720 0 ;50 ;50 g0 g0 0 "0 0 0O O O O 355.13660 O
b3 oooooobooooooooooboooooobooboooooboooooonDn

1H NMR (CD3;OD) § 1.28 (t, J = 7.1 Hz, 3H), 1.75 (m, 2H), 1.96 (m, 1H), 2.07 (m,

1H), 3.27 (m, 2H), 3.73 (dd, J; = 12.6, J2 = 2.7 Hz, 1H), 3.88 (dd, J; = 12.6, J2 = 10
2.3 Hz, 1H), 4.18 (m, 1H), 4.23 (q, J = 7.1 Hz, 2H), 4.41 (dd, J; =5.4,J, = 1.9 Hz,

1H), 4.67 (dd, J; = 8.9, J2 = 5.0 Hz, 1H), 5.01 (dd, J; = 7.0, J, = 5.5 Hz, 1H), 7.09

(4,7 =7.1 Hz, 1H), 8.17 (s, 1H). 13C NMR (D;0/CD30D) 3 14.4, 25.6, 28.7, 41.5,

53.8, 63.1, 63.9, 72.0, 74.0, 87.5, 90.3, 119.2, 142.4, 150.4, 154.4, 157.4, 157.7,
160.1, 174.0.

HRMSO FAB*O m/z 0 O 4,0 150 ¢0 50 0 *0 0 0 0 0O 0 387.14170 O
00014000000000000000000000000000
TH NMR (CD30D) & 1.44 (s, 9H), 3.74 (dd, J; = 12.2, J2 = 3.7 Hz, 1H), 3.86 (dd, J; 20

=12.2,J2 =29 Hz, 1H), 4.07 (m, 1H), 4.39 (dd, J; = 5.8, J> = 3.4 Hz, 1H), 4.95 (t,
J = 6.0 Hz, 1H), 6.93 (d, J = 6.4 Hz, 1H). 13C NMR (DMS0/D;0) 5 28.9, 52.9,

64.0, 72.4, 73.8, 87.4, 91.1, 117.5, 141.6, 154.1, 155.5, 159.7, 159.9.

HRMSD) FAB*0 m/z 383.16760 U 150 5,0 ¢0 0 0 "0 0 0 0 O O 383.16760 O
Doo10000000000" D0’ 00’ 000000000000 OOOO0OO000
0000000000000 O000

TH NMR (D20) & 3.24 (s, 9H), 3.64 (t, J = 6.6 Hz, 2H), 3.91

(m, 4H), 4.20 (m, 1H), 4.52 (dd, J; = 5.1, J2 = 3.7 Hz, 1H), 5.05 (t, J = 6.0 Hz, 1H),
6.85 (d, J = 6.2 Hz, 1H); 13C NMR (CD3;0D) § 34.6, 54.4, 63.0, 65.0, 71.7, 73.1,

86.6, 90.1, 117.6, 140.1, 153.9, 155.1, 160.5, 161.1.

30

HRMSO FAB¥0 m/z 412.19500 O 160 560 -0 0 0 "0 0 0 0 0 0 412.19450 O
000100000000000000000000000000000000OO
TH NMR (CD30D) & 1.28 (t, J = 7.1 Hz, 3H), 1.72 (m, 2H), 1.89 (m, 1H), 2.03 (m,

1H), 3.23 (m, 2H), 3.74 (dd, J; = 12.1, J = 3.8 Hz, 1H), 3.86 (dd, J; = 2.2, J2 = 2.9

Hz, 1H), 4.06 (m, 1H), 4.21 (q, J = 7.1 Hz, 2H), 4.39 (dd, J; = 5.7, J, = 24 Hz,

1H), 4.61 (dd, J; =9.1,J2=4.7 Hz, 1H), 498 (1, J = 6.0 Hz, 1H), 6.98 (d, /= 6.3 40
Hz, 1H).

HRMSO FAB™0 m/z 512.22190 0 ;50 5,50 o0 g0 0 *O 0 0 0O O O 512.22170 O
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TH NMR (DMSO/D;0) § 3.51 (m, 1H), 3.64 (dd, J; = 11.9, J, = 4.4 Hz, 1H), 3.79
(m, 1H), 4.17 (dd, J; =5.5,J2 =4.3 Hz, 1H), 442 (d, J = 6.3 Hz, 2H), 491 (t, J =
5.8 Hz, 1H), 6.62 (s, 2H), 6.71 (d, J = 5.8 Hz, 1H), 7.29 (d, J = 5.7 Hz, 2H), 8.49
(d, J=5.3 Hz, 2H), 9.45 (t, J = 6.2 Hz, 1H). 13C NMR (DMSO/D70) § 41.3, 62.2,
704, 71.1, 854, 89.0, 116.3, 122.3, 138.3, 148.4, 149.6, 152.8, 153.7, 156.7,
159.1.

HRMSO FAB™O m/z 418.14820 0 o0 »,,0 ,0 .00 "0 00 0 O O 418.14880 O
gboboisoooooobooooooooooooooooboooooobooooobooo

H NMR (CD30D) 8 1.17 (m, 2H), 1.26 (t, J = 12.0 Hz, 2H), 1.39 (m, 1H), 1.50 (m,
3H), 2.23 (1, J = 12.5 Hz, 2H), 2.63 (d, J = 22 Hz, 1H), 2.80 (dd, J; = 22, J, =8.0
Hz, 1H), 2.90 (m, 1H), 3.18 (m, 2H), 3.48 (m, 4H), 3.81 (dd, J; = 19.5, J2 = 6.0
Hz, 1H), 3.91 (dd, J; = 11.5, J> = 4.0 Hz, 1H), 4.08 (m, 1H), 4.19 (m, 1H), 4.40 (m,
1H), 4.47 (m, 1H), 4.96 (1, J = 10 Hz, 1H), 6.83 (d, J = 11 Hz, 1H).

000000000 m/z 596.22510 0 5,50 530 ;0 g0 000 0000000 596.22640
g
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NH, . NH,
N N @
L%, meon 3% Pd(RPhy, VX 3-8 ome
r{j COS0psi N

2 eq. EtsN /—a

TBOMSO T o > toomso S

N 92 % A

TH NMR (DMSO/D;0) & -0.05 (s, 3H), -0.04 (s, 3H), 0.82 (s, 9H), 1.38 (s, 3H),
1.60 (s, 3H), 3.67 (dd, J=10.5, 6.5 Hz, 1H), 3.78 (dd, J=10.6, 6.5 Hz, 1H), 4.03 (s,
3H), 4.25 (m, 1H), 5.10 (dd, J=6.5, 3.8 Hz, 1H), 5.69 (dd, }=6.4, 2.1 Hz, 1H), 6.34
(s, 2H), 7.04 (d, J=2.2 Hz, 1H), 8.36 (s, 1H).
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o 10% Pd[P(Ph)al 0 o
HN X 1.5 equiv. RYH HNN y-R Y=0.8 NH
O‘J\ 0-10 equiv. K% Y | R= PA+M, TY—N, 7: /%
o o N R'= H, DMT, TBDMS, PONa,
THF, PMA. dmso, H0 P206N33, Ps0gNa,
‘RO OR?® 50 psi CO(g} RO OR? R2=R3%:zH, (v rpEysrs
OR? OR?

Ac, SiRj.
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HN I y-R
A 10% PA[P(Ph)d, J\

0 EtsN or DBU

0 + RYH
THF or dmso
RO OR® 50 psi CO{g) RO OF?

OR? OR2

19,R'=H; R2R% 1 v 7oy s
20, R'=DMT: R2.R% ¢y 7ae s
21, R'=TBOMS; RZ,R%: f y 7oy =

22, R'=PONa; R2=R*=H o
RYH
OH I\
A BNTN O F op~ Jd HN O N HzN’\l/
_ N/
N ’ Q. OEt
B HzN/_<3 G HNYOH j H o H—~
~ N NH,
Cl- © K HN T HoNo_~ g t;
¢ H’"”O H o BN N oHNH i
— R s N
D KN NH, TBOMSO °
HN HN A~~~ 20
E HO-CH, I HN ‘1 " \/D\ Q e
N OH
EL. YYD OANEFVT I NEEBRMOEE
XREVAT R
HHH i %ﬁ;[ RYH ERWES | BNEY%
T 19 A 23 65
2 19 B 23 39
2 1 { C 25 20
1 D 76 78 30
5 20 E 27 <20
[ 21 E 28 <20
7 20 H 29 69
] 21 | 30 68
) 21 F 31 61
10 21 G 32 80
11 21 1] 33 63
12 21 K 34 37
13 21 P 35 43
14 21 Q 36 62
15 22 B 37 90
16 22 L ~ 38 74 40
17 22 M 39 66
18 22 N 40 96
19 22 0) 41 90
20 ~ 22 A 42 26
21 22 P 43 34
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TH NMR (dmso-dg) & 11.92 (br
s, 1H), 8.68 (t, J = 5.4 Hz, 1H), 8.61 (s, 1H), 5.85 (d, J = 1.8 Hz, 1H), 5.09 t,J=
4.5 Hz, 1H), 491 (dd, J; = 6.3, J, = 1.8 Hz, 1H), 4.74 (dd, J; = 6.0, J2=2.7Hz,
1H), 4.19 (m, 1H), 3.56 (m, 2H), 3.24 (m, 2H), 1.47 (s, 3H), 1.4 (m, 2H), 1.3 (m,
2H), 1.27 (s, 3H), 0.9(t, J = 7.2 Hz, 3H); 13C NMR (dmso-dg) & 163.3 (C4), 161.3
(CONHBU), 149.4 (C2), 146.9 (C6), 112.5 (CMe3), 105.0 (C5), 92.8 (C1'), 87.4
(C4'), 84.4 (C2", 80.7 (C3"), 61.2 (C5"), 38.0 (CONHCH>-), 31.2 (NHCH,CH3-),
26.9 (CCH3), 25.0 (CCH3), 19.5 (NHCH;CH,CH,CH3z), 13.6
(NHCH,CH,CH,CH3);

Uooboo00,.,0,s050,00000000000384.17710384.177200 0000001
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TH NMR (dmso-
de) & 11.98 (s, 1H), 9.19 (t, J=6.3 Hz, 1H), 8.66 (s, 1H), 8.48 (d, 2H, J=4.5 H2),
7.25 (d, J=5.7 Hz, 2H), 5.86 (d, J= 2.2 Hz, 1H), 5.10 (t, J=4.8 Hz, 1H), 4.93 (dd, J=
6.2, 2.2 Hz, 1H), 4.73 (dd, J= 6.3, 3.0 Hz, 1H), 4.49 (d, J=6.3 Hz, 2H), 4.20 (m,
1H), 3.56 (t, J=4.5 Hz, 2H), 1.47 (s, 3H), 1.27 (s, 3H). 13C NMR (dmso-dg) &

163.2 (C4), 161.9 (CONH-), 149.5 (pyr 0-C), 149.4 (C2), 1484 (pyr p-C), 147.4
(C6), 122.1 (pyr m-C), 112.6 (CMe3), 104.8 (C5), 92.9 (C1"), 87.4 (C4'), 84.4 (C2),
80.7 (C3"), 61.2 (C5"), 41.2 (NHCH,-), 26.9 (CCH3), 25.0 (CCHs);

000000 ,00,50,0,000000000000419.15670419.15690 0 00000
000N pax 276nm0 ¢ O 137300 ~*em™'0 O
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1H NMR (dmso-dg) & 12.16 (br s, 1H), 10.88 (s, 1H), 8.79 (s, 1H), 7.63 (d,

J=17.8 Hz, 2H), 7.34 (m, 2H), 7.09 (t, J = 7.4 Hz, 1H), 5.88 (d, J = 2.1 Hz, 1H),
5.16 (t, J= 4.7 Hz, 1H), 495 (dd, J; = 6.3, J;= 2.1 Hz, 1H), 476 (dd, J; = 6.3, J; =
2.7 Hz, 1H), 4.25 (m, 1H), 3.59 (m, 2H), 1.48 (s, 3H), 1.29 (s, 3H); 13C NMR
(dmso-dg) & 163.6 (C4), 159.9 (CONH-), 149.3 (C2), 147.8 (C6), 138.1 (CONHC<),
129.0 (phenyl m-C), 124.0 (phenyl p-C), 119.5 (phenyl 0-C), 112.5 (CMe3y), 104.6

(C5), 93.2 (CI), 87.6 (C4"), 84.5 (C2", 80.7 (C3), 61.2 (C5%, 26.9 (CCH3), 25.0
(CCH3).

HRMSO O ;60 5,0 50 ,0 000000 0 0O O 404.14580 404.14680 O
D002600’ 0000000000000 0000’ 000000000000000
000000000000000’ 00’ 000000000000000
0000000000000 000000D00000D0000000000" 00000
000000000’ 00’ 0000000000000 0000.531g01.0100000
0000000000000 000000D0000000.350000.3030 00000004
000.704mL05.050 0 000 0002mMO00000000000000000000000
0000000000 000000000.203nl00000000003.03000000
0000000000000 O000000000000050psi0 00000000070
0000000000000 000000D000000000000000000000
0000000000000 D000000200000000,00000000000
0000000038Img0 0078000 0000000000000000000000
000D0D0000D00000D000000000000000381.0mgd0.7800 000
00000,00,07,MO0000000000000000000000O0O0.126nL01.6
00000000000,000,000.13m00.94000000000000000000
0030000000000.49mMO0000,000,001.330000000.13m00000
01.700000000003000000000000000000000000000
0000000000 00040000000000000000000000000000
000D00000D0000174mg0 00380 0000000000000 00030000
000000000000

TH NMR (dmso-dg) 8 11.95 (s, 1H), 9.48 (£, J = 5.0
Hz, 1H), 8.81 (1, J = 5.8 Hz, 1H), 8.49 (s, 1H), 5.75 (d, J = 1.6 Hz, 1H), 4.89 (dd, J,
=6.1,J2 = 1.7 Hz, 1H), 4.67 (dd, J; = 6.1, J5 = 2.2 Hz, 1H), 4.36 (m, 1H), 3.77 (m,
2H), 3.4 (m, 2H), 3.3 (m, 2H), 1.48 (s, 3H), 1.29 (s, 3H), 0.78 (s, 9H), 0.00 (s, 3H),
-0.04 (s, 3H); 13C NMR (dmso-dg) & 163.1 (C4), 162.0 (CONH-), 149.4 (C2), 147.0

(C5), 117.7, 113.9, 112.2, 104.4, 94.7, 87.8, 85.0, 81.0, 63.4, 38.1, 37.2, 26.8,
25.6,24.9,17.8,-538,-5.8.

HRMSO O 550 360 30 40 g0 000000000000 581.22540 581.22490 O
0’ 00000000000000000000000000000000000000
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tein, J.Org.Chem. 1989, 54, 531-6350 0 D 00D O00OOD0' O000O00O0OOOOOO
D0D00D0D0,000Dowex H" 50Wx 800 700 0 00D 00’ OO0’ 0000000 OOO
0000000000 00000001800000000000000000.050000

10

20

30

40

50



(24) JP 4899014 B2 2012.3.21

0000,000000000000000000000000D0000000000W
0003 0000000000000 00000000000

o270 0d’ 000000000000 o0oood”’” 00 0gooooogooood
0d

ugboooooooboobobobooboooobobob booboboooobobaoaobe
OO0’ 0OD0DDOO0OO000O0O0ooooooOoDbDO0Oo.10g/mLO O 1.0mLO 0. 4000000000
gboboooooboobobobooobobobobobobiemgd o014 00 O0DOD
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O
TH NMR (CD3OD) &
8.67 (s, 1H), 7.6-6.8 (m, 13H), 5.83 (d, J = 2.1 Hz, 1H), 4.98 (dd, J;= 6.2, Jo= 2.1
Hz, 1H), 4.59 (m, 1H), 4.32 (m, 1H), 3.76 (two s, total 6H), 3.41 (s, 3H), 3.36 (m,

2H), 1.51 (s, 3H), 1.29 (s, 3H). FAB*+ m/z 667 (M+Nat), 645 (M+H*), 303 (DMT*).

002800’ 000000000000000000’ 00’ 00000000000
00

00000’ 00000000000 000000000000000000” 00

0000000000 00 00000000000000000000000¢0

000000000000 0000000000000000000000000

ooooooo

O Oooololo
O 0o ooio;o
O

TH NMR (CD30D) § 8.58 (s, 1H),
571 (d, J=2.1 Hz, 1H)), 4.89(dd, J; = 6.2, 7> =22, 1H), 475 (dd, J; =6.0, J; =
1.8 Hz), 4.49 (m, 1H), 3.88 (m, 2H), 3.78 (s, 3H), 1.53 (s, 3H), 1.34 (s, 3H), 0.83
(s, 9H), 0.05 (s, 3H), -0.01 (s, 3H). 13C NMR (CD30D) § 164.9 (C4), 162.2
(COOMe), 151.3 (C2), 150.3 (C6), 114.4 (CMe3), 104.4 (CS5), 97.3 (C1°), 90.1 (C4"),
87.4 (C2", 83.1 (C3", 65.1 (C5"), 52.4 (OCH3), 27.4 (CCH3), 26.3 (SiC[CH3]3),

25.3 (CCH3), 19.2 (SiC[CH3]3), -5.4 (SiCH3), -5.5 (SiCH3j).
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TH NMR (dmso-dg) & 11.9 (br s, 2H), 8.9 (d, J = 8.3 Hz,

1H), 8.6 (s, 1H), 7.5 (s, 1H), 7.3 (m, 9H), 6.8 (m, 4H), 6.7 (s, 1H), 5.9 (d, /=13
Hz, 1H), 5.0 (dd, J; = 6.3, J2 = 1.4 Hz, 1H), 4.5 (unres. dd, 1H), 4.2 (m, 2H), 3.6
(m, 2H), 3.3 (m, 2H), 2.5 (m, 2H), 1.5 (s, 3H), 1.2 (s, 3H), 0.9 (s, 9H), 0.01 (s,
6H). 13C NMR (dmso-dg) 8 163.2, 160.8, 158.0, 149.2, 148.0, 144.7, 135.3, 135.2,
134.7, 129.7, 129.5, 127.7, 127.5, 126.6, 113.1, 112.9, 105.2, 93.8, 86.4, 85.7,
83.9, 80.7, 63.9, 63.1, 54.9, 50.1, 28.5, 26.8, 25.7, 25.0, 17.9, -5.6, -5.6.

HRMSO O L0 5,0 50 .00 000000000000 867.38740 867.38840 O
0003000’ 000000000000000000000000000000000
0000000’ 00’ 000000000000000

0000000000 000000000000000000000000" 00000
000D0DO0O000D* O00' 000000000000 O0000O0.260g00.4960 0 0 O
O0OmMOO0O0OD0DO00O00D0DO0000DO0000D000000000000000.07
3g00.0630 000 0000000000000 000D0000DO0O00O00OO000
0000000000000 0005,000.35m02.480000000000000.263g
02.370000000002m0000000,000000000000000O00A050ps
i00000000D0070000000000000000000000000O0O0O00
00000000700 0000000000000000000001200000000
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0000000000 0000D0000

IH NMR
(CD30D) 3 8.6 (s, 1H), 7.6 (s, 1H), 6.9 (s, 1H), 5.7 (d, J = 1.9 Hz, 1H), 4.7 (dd, Jy=

3.9, J2 = 1.6 Hz, 1H), 4.5 (m, 1H), 3.9 (m, 2H), 3.6 (m, 2H), 2.8 (t, 2H), 1.5 (s,
IH), 1.3 (s, 1H), 0.8 (s, 9H), 0.04 (s, 3H), -0.01 (s, 3H); 13C NMR (dmso-dg) 5

163.2, 161.3, 149.4, 146.7, 134.7, 112.2, 111.8, 104.6, 94.6. 87.8, 84.9, 81.0, 63.4,
48.5, 27.0, 26.8, 25.6, 24.9, 17.9, -5.7;

HRMSO O ,,0 5,0 0,0 0000000000000 535.24620 535.24560 0 00 000

000N pax 278nm0 ¢ O 129300 ~*em™'0 O
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oooooooao
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0000000000000000,00,0000000000000.173g00 06100
Dooooo0o0
TH NMR (dmso-dg) 8 11.93 (s, 1H),

8.80 (t, J = 5.6 Hz, 1H), 8.48 (s, 1H), 5.75 (d, J = 1.8 Hz, 1H), 4.89 (dd, J; = 6.1, J>
= 1.8 Hz, 1H), 4.78 (t, J = 5.1 Hz, 1H), 4.67 (unres. dd, 1H), 4.34 (m, 1H), 3.76 (d,
J = 3.8 Hz, 2H), 3.44 (m, 2H), 3.31 (m, 2H), 1.47 (s, 3H), 1.28 (s, 3H), 0.78 (2,
9H), -0.02 (s, 3H), -0.04 (s, 3H). 13C NMR (dmso-dg) 5 163.2 , 161.5, 149.4,

146.8, 112.3, 104.6, 94.5, 87.7, 84.9, 80.9, 63.4, 59.7, 41.2, 26.8, 25.6, 24.9, 17.9,

oooob,00,000000000.262g000800000000O0DO00COO0OOAO

-5.7,-5.8.
000D0D0000D0D000000000000000*000000 5,0 360s0g000
000000000 0486.22720486.22710 000000 5,0 550 30,00000000
0000000 51.94052.0300 0 7.260 7.360 0 0 8.650 8.610 O

0003200’ 000000000000000000000000000000000
000000’ 00’ 000000000000000
000D00001.00000000000000000000000000000000
0000000030 000000000000000000000000000000
0o 0

O

TH NMR (CDCl3) § 8.96 (t, J = 5.5 Hz,
1H), 8.72 (s, 1H), 8.65 (s, 1H), 5.74 (d, J = 2.2 Hz, 1H), 4.85 (dd, J)=6.0,J,=22
Hz, 1H), 4.72 (dd, J; = 6.0, J2 = 1.6 Hz, 1H), 4.51 (m, 1H), 4.22 (g, J=17.1, 2H),
4.14 (d, J = 5.6 Hz, 2H), 3.96 (m, 1H), 3.78 (m, 1H), 1.58 (s, 3H), 1.36 (s, 3H),
1.28 (t, J=7.1 Hz, 3H), 0.82 (s, 9H), 0.04 (s, 3H), -0.01 (s, 3H). 13C NMR (CDCl3)
b 169.6, 163.1, 161.8, 149.4, 147.3, 112.3, 104.1, 94.6, 87.8, 84.9, 81.0, 63.4,
60.4, 40.8, 26.9, 25.6, 24.9, 17.9, 14.0, -5.8.

000000000000 D0D0000000D0D0D00 ™O0OO00D00,z0435030000
U00000000D0528.23770528.23820 0 0000050 45,030,00000000
gboboooo 52.36052.1900 0 7.0706.930 00 7.960 7.850 O

0003300’ gooboogooooooooooogoooooooooor oo oog
gooooogooooogd
gbobooooooobgoboboboooobobobobobooooobobaoasod
ao g

oooobooooboooogoobboooobooooooooooboodos,i
o,0000000D00.202g0 00680 000000000 OO0O0OA0O

1H NMR (dmso-dg) 5 11.65 (s, 1H), 7.90 (s, 1H), 5.80 (d, J=2.2 Hz, 1H),
4.93 (dd, /=6.2, 2.2 Hz, 1H), 4.68 (6.2, 3.4 Hz, 1H), 4.12 (m, 1H), 3.76 (m, 2H),
3.5 (br m, 6H), 3.29 (br m, 2H), 1.47 (s, 3H), 1.28 (s, 3H), 0.84 (s, 9H), 0.03 (s,
6H). 13C NMR (dmso-dg) § 162.3, 160.3, 149.7, 142.2, 112.9, 111.1, 66.2, 65.9,
63.0, 47.0, 41.9, 26.9, 25.8, 25.1, 18.0, -5.5, -5.6.
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oooboOoooooboOooooobooboOoOobo.2e0g o040 D00 DODOODOODDODOO
OOoO0oO00O000000000000.052g00.0450000000.32mLO00 0O 30 0 2.30
goooosmOoOoOOO0oOoOoOoOOzniO0b0O0OOCO0OO0OO0DOOO0OO0OO0DODODOOOO0ODODOSo
psid000CO0CO0OD0OOOOvv 000000 OODODDODDODODOUODODOODOODDOODODDOO?250
ocooo-0D0z;0000000C0CCO0O00O0O0O0O0O0O0O0O0OO0OOOCOOO0ODOO.160g0 OO0

5700000000000000000
TH NMR

(CD30D) § 8.55 (s, 1H), 5.64 (d, J = 1.9 Hz, 1H), 4.77 (unres. dd, 1H), 4.68 (unres
dd, 1H), 4.22 (g, J = 7.1 Hz, 2H), 4.17 (m, 1H), 3.93 (m, 1H), 3.75 (m, 2H), 3.43
(br m, 2H), 2.0 (br m, 1H), 1.78 (br m, 3H), 1.50 (s, 3H), 1.34 (s, 3H), 1.26 (t, J =
7.1 Hz, 3H), 0.92 (s, 9H), 0.13 (s, 6H).
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TH MNR (CD;0D) 6 10.2 (br s, 1H), 9.1 (¢, 1H), 8.7 (s, 1H),
7.5(d, J=17.8 Hz, 1H), 7.3 (4, J = 8.1Hz, 1H), 7.0 (m, 3H), 5.9 (d, J = 2.1 Hz, 1H),
4.3 (1, 1H), 3.7 (m, 4H), 3.0 (1, 2H), 1.5 (s, 1H), 1.3 (s, 1H).

' dbogbooobogbgbgogbdogboooobgbgbdooobooobogbogbabdd

Ooooooooooogoglol|o
oo ooooogogoo
Oooooooogogoo
O oo ooogogog

O oOoo0o0ooano
OoOoo0oo0ogao

goooogagd

ooobooo" oboocooboobobooooboooobooOooO0oooDbOboOoOooDoboogd
doooOoooUozo*00O0O0O0OO0OO0OD18O0OOO0ODODOODODOOODODODODODDODODDOO
0000’ 000000000 0043000000000M000*®o0o0o0o00an
0000 000000000000 000D0000D0’ 0000000000000 Lud
wig & Eckstein, J.Org.Chem. 1989, 54, 531-6350 0 0 OO COOODO’ ODO0OOOOO
000000000,00ODowex H 50wWx 800700 000000’ OO’ O0O0DOOOOO
OoOo00ODDO0OO000O00000O0ODODDODOO00 Sephdext 2500 0,000 00000O0

o050 1.500000000000018O 000000000000 DbOODbOo.05000~0

0000,00000000000000000000000YMD00 lppgooooo
00000 000000000000

goods3eddl’ 0000000000000 0000000000000000000A0
b’ o0’ ogogoooboboooogooao
oooooooooboooooooooooboooooboooobobooo" obooo
ooobOoooob’ oo’ bboboooobooooboobooOo0oi1.28gu 24000000
ooobOooooboobogoobil40g0d12 000000000000 000O0DODOOO
ooobOooooboogoo.s3go. 720 0D 0 0oooOOOmlO0bOOO0OOODODOOOO
ooooboooooobooooobooooooobooooobobooooboooobooo

10

20

30

40

50



(28) JP 4899014 B2 2012.3.21

l1.7mLO012.00 000000000000 QCOODOOOOObpsiDOOOODODODOOOTYO
oooobooooooboooooboooooobooboooooboboooobobooooobooo
gooiomoooobOOoOooobooocoooboooooboocoooboboooobooo
goobooodo,oo,015025000 ;0005000000000 000000000
ooobOo0Oo0ogo.8izg 62000 00D OOOO

'H NMR (CD;0D) 8 9.0 (s, 1H), 5.7 (d, J = 1.8 Hz, 1H), 4.9 (m, 1H), 4.7 (m, 1H),
4.5 (br s, 1H), 3.9 (m, 2H), 3.3 ( m, 3H), 2.9 (t, 2H), 1.5 (unres. m, 12H), 0.8 (s,
9H), 0.04 (s, 3H), 0.0 (s, 3H).
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ooooboooooz2c0oco0ogoobooooobobobooooboboooboboooooob,bogs,
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osoooooooboooooobooooooooooos-0ooooooooobooo
0000000000000 00000O00000000
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goga3rg

TH NMR (Dz0) 8 4.0 (m, 2 H), 4.23 (m, 1 H), 4.28 (t, /= 4.5 Hz, 1
H),443(,/=52Hz, 1 H),460(s,2H),593(d,/=5.1Hz, 1 H),7.34(d, /=48
Hz, 2 H), 8.42 (d, J = 4.8 Hz, 2 H), 8.55 (s, 1 H). 13C NMR (CD30D) & 43.2, 64.9,
71.1, 74.9, 85.1, 90.7, 106.9, ’123.4, 147.7, 149.4, 150.2, 152.1, 165.0, 165.5. 3P
NMR (CD30D) & 6.4.

30

000000000 m/z 459.09090 0 160 400 40 ,00 00 0000 00 O 459.09170
O
g o038y

TH NMR (D20) § 1.79 (m, 2 H), 2.20 (t, J = 7.5 Hz, 2 H), 3.34 (t, J
= 6.9 Hz, 2 H), 4.08 (m, 2 H), 4.28 (m, 2 H), 437 (t, J=4.8 Hz, 1 H),5.92 (d, J =
4.9 Hz, 1 H), 8.55 (s, 1 H). 13C NMR (D70) 5 26.8, 36.0, 39.9, 65.0, 71.3, 74.6,

84.4, 90.6, 107.2, 146.2, 159.3, 167.1, 174.4, 183.6. 3'P NMR (CD3OD) § 8.2.
MSO FABO m/z 454.08580 O 4,0 500 50 ;.0 0 0 *0 0 0 00 O 454.08630 O
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IH NMR (D20) §2.73 (t,J = 6.7 Hz, 2 H), 3.50 (1, J = 6.7 Hz, 2
H), 4.03 (m, 2 H), 4.25 (m, 2 H), 4.36 (t, J = 4.8 Hz, 1 H), 5.87 (d, / = 4.9 Hz, 1 H),
6.76 (d, J = 8.3 Hz, 2 H), 7.08 (d, J = 8.3 Hz, 2 H), 8.44 (s, 1 H). 13C NMR
(CD30D) 8 34.6, 41.9, 65.0, 71.0, 74.9, 8439, 90.7, 106.9, 116.4, 131.2, 131.9,
147.2, 151.8, 155.0, 164.6, 164.7. 31P NMR (CD;0D) 3 8.1.
00000000 *0m/z 488.10820 O 40 5,0 50 ,,0 00 *0 0 0 0 0 O O 488.10840
O
0 0 0 400

TH NMR (D20) 6 0.87 (d, J = 6.7 Hz, 6 H), 1.82 (m, 1 H), 4.03
(m, 2 H), 4.27 (m, 2 H), 4.39 (t, J = 5.0 Hz, 1 H), 591 (d, J = 5.1 Hz, 1 H), 8.53 (s,
1 H). 13C NMR (MeOD) & 20.3, 29.0, 43.3, 65.1, 71.0, 75.0, 85.0, 90.6, 107.2,
147.3, 151.9, 164.8, 165.0. 3P NMR (CD30D) 3 6.4.

00000000 *0m/z 424.11290 0 ,,0 5,0 50 ,,0 00 0000 0 0 O 424.11210
O
000 410

'H NMR (D20) 8 1.16 (4, J = 5.4 Hz, 6 H), 4.02 (m, 3 H), 4.28
(m, 2 H), 4.38 (t, J = 5.0 Hz, 1 H), 590 (d, 7 = 3.6 Hz, 1 H), 8.50 (s, 1 H). 13C
NMR (D20) & 164.9, 163.7, 151.9, 147.1, 107.2, 90.6, 85.0, 75.0, 71.0, 65.1, 43.0,

22.5. 31P NMR (D20) 8 6.5.
0 0 0 420

TH NMR (D20) 5 0.86 (t, J = 7.3 Hz, 3 H), 1.32 (m, 2 H), 1.51 (m,
2 H), 3.31 (m, 2 H), 3.99 (m, 2 H), 4.23 (m, 1 H), 4.28 (m, 1 H), 440 (t, J = 5.1 Hz,
1 H), 591 (d, J=35.1 Hz, 1 H), 8.50 (s, 1 H). 13C NMR (1:1 D,0:CD30D) 6 14.0,
20.7, 31.8, 40.0, 65.0, 71.4, 75.0, 85.3, 90.5, 107.0, 147.2, 152.8, 164.8, 166.1.
31P NMR (D20) 8 7.7.

00000000 ™™™m/z 424.11210 0 ,,0 ,,0 30,0000 000000 0O 424.11210
O
000430

H NMR (D20) 8 2.88 (t, J = 6.3 Hz, 2H), 3.53 (t, J = 6.3 Hz, 2H),
3.96 (s, 2H), 4.20 (d, J = 2.3 Hz, 2H), 4.30 (t, J = 4.0 Hz, 1H), 5.78 (d, J = 4.7 Hz,
1H), 6.97 (t, J = 7.5 Hz, 1H), 7.08 (m, 2H), 7.34 (4, } = 8.0 Hz, 1H), 7.46 (d, 1 = 7.8
Hz, 1H), 8.22 (s, 1H). 13C NMR (D20) § 25.0, 40.1, 64.8, 71.1, 74.7, 84.8, 90.8,
106.8, 112.7, 119.5, 120.0, 122.8, 124.5, 127.8, 137.2, 146.6, 152.7, 164.8, 165.9.
31p NMR (MeOD) & 8.2.

000000000 m/z 511.12360 0 500 550 4,0 ,00 00 0000 00 O 511.12300
O
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R4NH . Pdcatabst RiNe O R Y=0,S NH
N"j’ S equiv. RYH Y Y R= 7a%m, 79—, 71/MF
o Sequv. 8. R'= H, DMT, TBOMS, PONay,
o
DMSO ,\Q\ , P20dNas, PsOaNa,
RO OR® 50psiCO{g} 'RO OR? RP=R"=H, isopropylidene,
OR? OR? Ac. SIR3 3
Ri=H, 7+ 1%
X=Br, |
oooooao
TNy, 2.5% [Pdy(dba)a, NH, O
N 15% P(p-CeH-SO3Na)s N N
2~ OR 10% Pd(PPha), A H
0" N 4 5RNH, - o
N 5 eq. DBU or DABCO o
Nay O, OH DMSOMH,0 Na,0, OH
OH 50 psi CO (g) OH
a4
BRYH

H
HaN N NH
E G HN
\/\[N> J~8

F HEN\/\Q
OH
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RI. YFIUANEFLT I FtEBYOBKE

®A R B RNH, ERME SR %
12 44 A 45 73
2b 44 B 46 47
3a 44 C 47 80
4¢ 43 D 43 36
5¢ 44 E 49 20
&b 44 ¥ 50 49
6 44 G 51 81

i/
i

T XIZLUAFF 01 2YEL), RNH: (0.5 T UYEL),

Pd (PPh:) ., (0.OI1ZYEA), DBU 0.5 IY¥ENL), DMSO (0.
5 mL)

i

~

PRAIZUAFER 1 TYEL), RNH. (0.5 :y&0),

~

Pd, (dab) , (2.5 <A r7axLN), P (p—Cs H.-S50; Na),

~

0.015 S Y€EA), DABCO (0.7 SYEN), DMSO (0.5 ml)

-

CRXIVAFE .1 TYEA), RNH, 0.5 3vEN),

~

Pd (PPh;) . (0O13YEN), DBUF7:EDABCO (0.5 3 y=

V), DMSO:H;: O 93:7 (0.5 mL)
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ooo0oDDoODDODO0OO00O0oO0ooooooODovoytek, Po, Chang, P.K., Prusoff, W.H., J.Bi
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0000000000000 00000000Sephadex A-250 00000000000
0000000000 000000000.05000.10000000000000-1800
000000.0500000000000000000000000000000000II
0000000000000 000000

000450 000000000000000000000000000000

THNMR (CD30D) 8 0.85 (1, J = 7.4 Hz, 3H), 1.29 (m, 2H), 1.49 (m, 2H), 3.24 (m,

2H), 4.05 (m, 2H), 4.25 (m, 2H), 4.33 (m, 1H), 5.87 (d, J = 4.1 Hz, 1H), 8.38 (s,
1H). 13C NMR (CD3OD) § 14.2, 20.7, 31.7, 40.7, 64.6, 70.8, 75.6, 84.9. 91.1,

102.8, 144.3, 157.3, 164.8, 167.0. 31P NMR (CD30D) 8 5.8. 10
HRMSO FAB*O m/z 423.12750 O 4,0 »50 4,0 o0 00 "0 0 0 0 O 423.12810 O
0004600000000000000000000000000000O0000

TH NMR (CD30D) 5 0.92 (d, J = 3.0 Hz, 3H), 0.94 (d, J = 3.0 Hz, 3H), 1.99 (m,
1H), 3.12 (m, 2H, overlapped with EtNH), 4.07 (m, 1H), 4.16 (m, 2H), 4.29 (m,
2H), 5.99 (d, J = 4.9 Hz, 1H), 8.66 (s, 1H). 13C NMR (60:1 D,0:CD;0D) § 20.6,

20.6, 29.0, 48.2, 64.8, 70.7, 75.5, 84.6, 91.4, 103.0, 144.3, 157.3, 164.8, 167.3.
00047000000000000000000000000000000000¢0

IHNMR (CD30D) § 1.22 (m, 6H), 4.06 (m, 3H), 4.24 (m, 1H), 4.28 (m, J = 4.9 Hz,
1H), 4.38 (1, J = 5.0 Hz, 1H), 5.89 (d, J = 4.8 Hz, 1H), 8.31 (s, 1H). 13C NMR
(CD30D) 6 22.3, 43.5, 64.9, 70.8, 75.1, 84.8, 91.2, 103.3, 144.6, 157.4, 164.7,

166.5. 3'P NMR (CD30D) § 5.6.

HRMSO FAB*0 m/z 409.11190 O 450 »,0 ,0 o0 0 0 "0 0 0 O O 409.11240 O
00048000000000000000000000000000000000000
00

IH NMR (DMS0-dg) § 2.99 (Q. J = 7.3 Hz, 6H), 3.88 (m, 1H),
3.98 (m, 2H), 4.03 (m, 1H), 4.13 (m, 1H), 432 (d, =52 Hz, 2H), 592 (d, J = 5.7
Hz, 1H), 7.32 (d, J = 5.4 Hz, 2H), 7.80 (s, 1H), 8.44 (d, J = 4.8 Hz, 2H), 8.50 (m, 30
1H), 8.79 (s, 1H), 10.38 (m, 1H). 13C NMR (DMSO0-dg) 8 41.8, 63.9, 70.4, 74.5,
83.7, 88.4, 98.6, 122.4, 144.0, 149.0, 149.2, 153.9, 162.3, 163.7, 165.2. 31p NMR
(CD30D) & 6.5.

HRMSO FAB*0 m/z 458.10820 O ;40 500 50 o0 0 0 *0 0 O 0 O 458.10770 O
000490000000000000000000000000000000O00O000
00000000

TH NMR (1:1 D,0:CD30D) & 3.06 (m, 2H), 3.60 (m, 1H), 3.68
(m, 1H), 4.12 (m, 2H), 4.25 (m, 1H), 4.29 (m, 2H), 5.95 (d, J = 3.8 Hz, 1H), 7.27
(s, 1H), 8.50 (s,1H), 8.53 (s, 1H). 13C NMR (1:1 D,0:CD30D) § 27.9, 67.5, 73.8,
79.1, 88.0, 93.7, 104.7, 120.2, 135.9, 136.8, 147.3, 159.3, 167.8, 170.1. 31P (1:5
CD30D:DMSO0-dg) 3 6.5. HRMS (FAB+) m/z 461.1186 (Calc. 461.1186 for

HRMSO FAB™O m/z 461.11860 0O ;50 5,0 g0 o0 00 "0 0 0O O O 461.11860 O
gooso00fdgoooooooooooooooogooooooooooogooooog
gooooogooooan
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H NMR (D20) & 2.82 (t, J = 6.8 Hz, 2H), 3.52 (m, 2H), 3.97

(m, 1H), 4.02 (m, 1H), 4.28 (m, 2H), 4.33 (t, J = 4.6 Hz, 1H), 5.88 (d, J = 4.5 Hz,
1H), 6.83 (4, J = 8.4 Hz, 2H), 7.17 (4, J = 8.4 Hz, 2H), 8.24 (s, 1H). 13C NMR
(D20)  34.8, 42.0, 64.4, 70.9, 75.7, 85.0, 91.1, 102.7, 116.2, 131.3, 132.3, 144.2,
155.1, 157.2, 164.7, 166.9. 31P NMR (D20) 7.8.

goodsgoooogoogogboboboooobgobgoboboooooooogobgobao
gonf

IH NMR (CD30D) & 2.94 (m, 2H), 3.55 (m, 2H), 4.04 (m, 1H), 10
4.11 (m, 2H), 4.20 (m, 2H), 5.92 (d, J = 4.2 Hz, 1H), 6.91 (m, 1H), 6.99 (m, 1H),

7.06 (s, 1H), 7.25 (d, J = 4.1 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 8.56 (s, 1H).
0o0oQ0

D000000’ 0000000googao

oDwoo0oO000 00000000000000000000000000000
Doooog

R¥NH R
x  Locatalst H Y=0, 8, NH
5 equiv. RYH R A _ )
OJ\ Sequiv. % OJ\ ThFl, FU~n, 71/ 0% 20

R'= H, DMT, TBDOMS, PO3Na,,

P DMSO P2OgNa3, P3OgNa,
'RO 50 psiCO(g) RO R%=H, Ac, SiRy '3

OR? OR? R%:H, 7o
X=8r, !
oooood
NH, 2.5% [Pd,(dba)g), NH,
N‘lj/’ 16% P(p-CeHe-505Nals WD S
O,LN OR 10% Pd(PPhg), A H
o + 5RNH, o %
N 5 eq. DBU or DABCO o
Na;0O, DMSO/H,0 Na,0,P0
OH 50 psi CO (g) OH
52
RYH
A H 2NM

40
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EN. 27 —FAFLFIUANEF LT I FlLERpoBE

HA SRR RNH, ERMES | SR
T 357 A 33 yI3
» —32 B 34 20

a XZ7LAFF (01 2YEA), RNH: (0.5 IYEL),

Pd: (dab), (25<47n€l), P (p—Cs H,~-SO; Na), (0,
015 SYEA), DABCO (0.7 2YEML), DMSO (0.5 nl)

b XZ7VLAFK (0.1 2VEA), RNH, (0.5 3YEN),
Pd (PPhy ), (0.013YEL), DBUZAWEIDABCO (0.5 3V %

A), DMSO:H, O 93:7 (0.5 unl)

goos3igdoooooooooogoooogod’ boodogooooogooood

0o

IH NMR (D;0) 5 0.90 (1, J = 7.3 Hz, 3H), 1.35 (m, 2H), 1.58
(m, 2H), 2.30 (m, 1H), 2.52 (m, 1H), 3.31 (m, 2H), 4.11 (m, 2H), 4.26 (m, 1H),

4.54 (m, 1H), 6.22 (m, 1H), 8.41 (s, 1H).
0005000000000000000000000000000000000000

O’ oooogooogobogobobuougoogooao
IH NMR (D;0) § 2.27 (m, 1H), 2.41 (m, 1H),
2.82 (m, 2H), 3.51 (m, 2H), 3.90 (m, 2H), 4.19 (m, 1H), 4.50 (m, 1H), 6.16 (m,

1H), 6.83 (4, J = 8.3 Hz, 2H), 7.16 (d, J = 8.3 Hz, 2H), 8.19 (s, 1H).

oooo
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