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#£); (m) H, PA(OH)/C, EtOH, =i, 2Fff; (n) DMTICL, ¥’ U Y, =i, 14KFH,
60% (2L#); (o) Pr.NP(CI)OC,H,CN, DIPEA, MeCN, =RiR, 2 BER, 60%.

BnO. BnO.
;0: a FO: b o o c FO: o
-_ - > _—
OO OHC 00 MeO,C 0
0Bn 4(' OBn AY'
2 4

\[“\NH
BnO. NJ§ o
0
>Q _—
oBro \\(’ om0 Oh oroOAe
Y TBS

\[U\NH
N’go
0

o

Pry;N-P-OC,H,CN

gooooao
Ooo0o0oooOooonoano
OoO0ogooao
Ooogooano
BnO BnO
0] 0]
0 DMP, CH,Cl %
>  OHC
HO”™ OBn OAK =3, 409 oBn O0—=
1 2
OoO0o0oo0oo0oao
goooooooooootototooooooooooooooooobooooof0Od0Odnoan
gooooooooooooooooooooooooooooooooooooooOon
Oo0oo0oooooooooooo oo o oo o oo oooooooooooooooanoaono
go0oooooooobootootooooooooooooooooooooooOf0dnOaonOan
gooooooooobooooooooooooooooboooooooooooooooan

10

20

30

40

50



O 0Oooo I R [ |

Oooooooooood

(23) JP 6233903 B2 2017.11.22

OO0Oo0oooogd
OoOoo0oooogod
OOoo0ooood
Oo0Ooo0oood
OOoo0oooogd
OoOooooogod
I B

0000000000000 00000000D00000D000o0o0O0o0o0ooooan
oooano
ooooao
00000000000 D0000o0oooooaDo
ooooao
ooo
BohibEY 2 YT — %
'H NMR (400 MHz, CDCl;) & 1.34 (s, 3H), 1.60 (s, 3H), 3.61 (d, J = 11.0
Hz, 1H), 3.67 (d, J = 11.0 Hz, 1H), 4.36 (d, J = 4.1 Hz, 1H), 446 (d, J
= 12.4 Hz, 1H), 4.52 (d, J = 11.9 Hz, 1H), 4.59 (d, J = 11.9 Hz, 1H), 4.6
0 (dd, J = 3.7, 4.6 Hz, 1H), 471 (d, J = 11.9 Hz, 1H), 584 (d, / = 3.7 H
z, 1H), 7.21-7.37 (m, 10H), 9.91 (s, 1H); *C NMR (100 MHz, CDCl3) & 2
6.1, 26.5, 69.1, 72.8, 73.8, 78.3, 79.6, 89.7, 104.8, 114.1, 127.7, 127.8, 128.
0, 128.1, 128.4, 128.5, 137.0, 137.5, 200.0; IR (KBr): 2985, 2973, 2866, 173
1, 1496, 1213, 1165, 1103, 1020, 739, 699 cm™; [a]p®® +27.1 (¢ 1.03, MeO
H); HRMS (MALDI) CzHz06Nad LT OFHHEfE: 421.1622, FEHIH: 421.16
20.
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gooao

Bonitem 3 opitT —#

Bl A 100-103 °C; 'H NMR (400 MHz, CDCls) 8 1.34 (s, 3H), 1.58 (s, 3H),
3.72 (d, J = 10.5 Hz, 1H), 3.77 (d, J = 11.0 Hz, 1H), 430 (d, J = 46 H
z, 1H), 4.49 (d, J = 11.9 Hz, 1H), 4.55 (d, J = 11.9 Hz, 1H), 4.65 (dd, J
= 4.4, 44 Hz, 1H), 4.69 (d, J = 11.9 Hz, 1H), 4.80 (d, J = 11.9 Hz, 1H),
5.83 (d, J = 4.1 Hz, 1H), 7.21-7.40 (m, 10H); *C NMR (100 MHz, CDCI
3) 8 252, 26.3, 71.6, 73.5, 74.1, 78.0, 78.2, 87.4, 104.8, 114.6, 127.9, 128.1,
128.2, 128.5, 128.6, 128.8, 136.4, 137.4, 169.6; IR (KBr): 3171, 2985, 293
7, 2870, 1768, 1497, 1163, 1098, 1020, 740, 698 cm™; [a]p? +42.3 (c 1.01,
MeOH); HRMS (MALDI) C;HONa& L COFHEE: 437.1571, EHIE: 4
37.1570.
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IH NMR (400 MHz, CDCL) & 1.38 (s, 3H), 1.64 (s, 3H), 3.67 (d, J = 10.1
Hz, 1H), 3.75 (s, 1H), 3.82 (d, J = 10.5 Hz, 1H), 425 (d, J = 5.0 Hz, 1
H), 449 (d, J = 12.2 Hz, 1H), 4.54 (d, J = 11.9 Hz, 1H), 4.59 (d, J = 12.
4 Hz, 1H), 4.67 (dd, J = 4.1, 5.0 Hz, 1H), 4.77 (d, J = 11.9 Hz, 1H), 5.89
(d, J = 42 Hz, 1H), 7.24-7.27 (m, 10H); BC NMR (100 MHz, CDCl;) &
26.3, 27.3, 73.0, 73.7, 73.9, 79.4, 80.5, 89.7, 127.7, 127.7, 127.8, 127.9, 12
8.4, 128.6, 137.7, 169.4; IR (KBr): 2985, 2949, 2869, 1763, 1733, 1497, 116
0, 1106, 1028, 738, 698 cm™; [a]p?’ +31.5 (c 1.00, MeOH); HRMS (MALD

I) C4H20:Nak L COEHEAHE: 451.1727, FEHIfHE: 451.1732.
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'H NMR (400 MHz, CDCL:) & 0.55-0.67 (m, 3H), 1.16-1.21 (m, 1H), 1.39
(s, 3H), 1.61 (s, 3H), 3.36 (s, 1H), 3.48 (d, J = 9.6 Hz, 1H), 393 (d, J =
9.6 Hz, 1H), 4.33 (d, J = 6.0 Hz, 1H), 4.43 (d, J = 11.4 Hz, 1H), 4.45 (d,
J =119 Hz, 1H), 4.54 (d, J = 11.9 Hz, 1H), 4.84 (dd, J = 4.1, 6.0 Hz,
1H), 5.00 (d, J = 11.4 Hz, 1H), 5.88 (d, J = 4.1 Hz, 1H), 7.26-7.39 (m, 1
0H); *C NMR (100 MHz, CDCl;) & 8.48, 11.0, 27.0, 27.8, 56.1, 73.0, 73.6,
75.3, 80.1, 81.9, 89.0, 106.4, 114.5, 127.4, 1274, 127.7, 127.9, 128.4, 128.
6, 137.7, 138.0; IR (KBr): 2935, 2867, 1496, 1454, 1252, 1099, 1027, 741,
699 cm"; [(x]ng +93.5 (¢ 1.02, MeOH); HRMS (MALDI) C,sH300sNa & L
TOFEE: 449.1935, ZHIE: 449.1939.
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'H NMR (400 MHz, CDCls) & —0.06 (s, 3H), —0.02 (s, 3H), 0.56-0.63 (m,
1H), 0.70-0.77 (m, 2H), 0.72 (s, 9H), 1.18-1.25 (m, 1H), 1.34 (s, 3H), 1.43
(s, 3H), 3.46 (d, J = 9.6 Hz, 1H), 3.92 (d, J = 9.6 Hz, 1H), 4.00 (d, J =
6.0 Hz, 1H), 4.42 (d, J = 11.9 Hz, 1H), 4.52 (d, J = 11.0 Hz, 1H), 4.61

(d, J = 11.9 Hz, 1H), 4.87 (d, J = 11.4 Hz, 1H), 4.95 (dd, J = 4.6, 6.0 H
z, 1H), 5.88 (d, J = 4.6 Hz, 1H), 7.19-7.43 (m, 10H); *C NMR (100 MH
z, CDCL) & 3.4, -3.1, 7.7, 10.2, 17.8, 25.7, 27.1, 28.5, 57.5, 734, 73.8, 7
6.2, 80.0, 83.3, 90.3, 106.1, 114.5, 126.8, 126.9, 127.6, 127.8, 127.8, 128.5,

138.0, 139.2; IR (KBr): 2929, 2858, 1497, 1455, 1279, 1254, 1106, 1040, 73
3, 696 cm!; [a]p?® +53.6 (¢ 1.01, MeOH); HRMS (MALDI) Cs;Hs4O6NaSi
L LTOEHBEE: 563.2799, FZHEME: 563.2809.
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A 47-50 °C; 'H NMR (400 MHz, CDCl;) & —0.01 (s, 3H), 0.03 (s, 3H),
0.65-0.70 (m, 2H), 0.77-1.03 (m, 2H), 0.78 (s, 9H), 1.56 (d, J = 0.9 Hz,
1H), 1.96 (s, 3H), 3.63 (d, J = 9.6 Hz, 1H), 4.03 (d, J = 10.1 Hz, 1H), 4.4
5(d, J = 5.0 Hz, 1H), 4.51 (d, J = 11.0 Hz, 1H), 4.62 (d, J = 11.9 Hz, 1
H), 472 (d, J = 11.5 Hz, 1H), 495 (d, J = 11.4 Hz, 1H), 5.50 (dd, J = 4.
6, 8.7 Hz, 1H), 6.24 (d, J = 8.7 Hz, 1H), 7.26-7.45 (m, 10H), 7.67 (d, J =
1.4 Hz, 1H), 8.31 (s, 1H); ®*C NMR (100 MHz, CDCl;) § 4.7, 4.4, 5.9,
9.3, 10.9, 12.1, 16.6, 19.4, 24.4, 56.7, 72.6, 72.9, 73.8, 73.9, 79.5, 83.5, 8
6.3, 110.2, 126.0, 126.1, 126.6, 126.9, 127.0, 127.5, 134.6, 135.7, 137.3, 14
9.4, 162.2, 169.3; IR (KBr): 3499, 2955, 2929, 1714, 1683, 1470, 1274, 123
3, 1127, 1075, 1036, 733, 699 cm™!; [a]p®* —46.9 (c 0.99, MeOH); HRMS
(MALDI) C;sHseN,OsNaSi& U COFBEIE: 673.2916, FHIME: 673.2917.
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@A 36-39 °C; 'H NMR (400 MHz, CDCl;) & 0.03 (s, 3H), 0.06 (s, 3H),

0.69-0.77 (m, 3H), 0.80 (s, 9H), 0.94-1.00 (m, 1H), 1.60 (s, 3H), 2.88 (d, J
= 11.9 Hz, 1H), 3.60 (d, J = 9.6 Hz, 1H), 4.02 (d, J = 9.6 Hz, 1H), 4.21
d, J = 5.0 Hz, 1H), 4.55-4.59 (m, 3H), 4.69 (d, J = 11.4 Hz, 1H), 5.19

(d, J = 11.0 Hz, 1H), 5.84 (d, J = 8.2 Hz, 1H), 7.32-7.41 (m, 10H), 7.59

(d, J = 0.9 Hz, 1H), 8.47 (s, 1H); *C NMR (100 MHz, CDCl3) § -3.4, -3.
1, 7.2, 10.6, 12.1, 17.9, 25.7, 58.0, 74.0, 74.3, 74.5, 75.7, 82.5, 86.7, 87.6,

111.3, 127.8, 127.8, 128.0, 128.3, 128.6, 128.8, 135.9, 136.9, 137.7, 150.9, 1
63.4; IR (KBr): 3422, 2955, 2929, 1699, 1470, 1277, 1254, 1129, 1087, 103
6, 751, 698 cm™!; [a]p? —45.1 (¢ 1.00, MeOH); HRMS (MALDI) C33HuN,
O:NaSi& L TOFHEM: 631.2810, EHIHE: 631.2814.
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Bonbte®m1 0 DT —F

IH NMR (400 MHz, CDClL;) & —0.01 (s, 3H), 0.04 (s, 3H), 0.61-0.84 (m, 3
H), 0.78 (s, 9H), 0.94-1.01 (m, 1H), 1.56 (d, J = 0.9 Hz, 1H), 3.63 (d, J =
10.1 Hz, 1H), 4.03 (d, J = 9.6 Hz, 1H), 4.37 (d, J = 4.8 Hz, 1H), 4.63
(d, J = 11.5 Hz, 1H), 4.71 (d, J = 11.9 Hz, 1H), 4.78 (d, J = 11.0 Hz, 1
H), 494 (d, J = 11.0 Hz, 1H), 5.58 (dd, J = 4.8, 8.5 Hz, 1H), 6.23 (d, J
= 8.2 Hz, 1H), 7.26-7.42 (m, 10H), 7.60 (d, J = 1.4 Hz, 1H), 8.25 (s, 1H);
3C NMR (100 MHz, CDCl;) & -3.4, -3.1, 7.1, 10.6, 12.2, 17.9, 25.7, 38.
2, 579, 73.9, 74.0, 75.1, 77.2, 81.0, 84.5, 87.6, 111.9, 127.4, 127.5, 127.9,
128.2, 128.4, 128.9, 135.3, 136.7, 138.3, 150.6, 163.2; IR (KBr): 3414, 2926,
1696, 1454, 1363, 1127, 1072, 1038, 748, 698 cm™; [a]p’! —48.2 (c 0.96, |
MeOH); HRMS (MALDI) C3HsN,OsNaSiS& L CDFHEME: 709.2586, EH

fil: 709.2582.
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Bonttdml 1 ohHF—4%

@ sR129-131 °C; 'H NMR (400 MHz, CDCl3) & — 0.06 (s, 3H), 0.00 (s, 3
H), 0.57-0.91 (m, 4H), 0.74 (s, 9H), 1.80 (d, J = 0.9 Hz, 1H), 3.81 (d, J =
9.6 Hz, 1H), 4.15 (d, J = 10.1 Hz, 1H), 4.15 (s, 1H), 4.22 (dd, J = 3.5,
9.7 Hz, 1H), 4.63 (d, J = 11.5 Hz, 1H), 4.67 (d, J = 11.9 Hz, 1H), 4.72
(d, J = 119 Hz, 1H), 476 (d, J = 11.4 Hz, 1H), 496 (d, J = 11.9 Hz, 1
H), 6.03 (d, J = 3.2 Hz, 1H), 7.26-7.44 (m, 11H), 8.13 (s, 1H); BC NMR
(100 MHz, CDCl3) & -3.3, -3.2, 8.0, 10.9, 12.6, 17.9, 25.7, 58.1, 73.2, 74.3,
74.4, 74.5, 87.0, 87.2, 87.5, 108.8, 127.0, 127.5, 128.2, 128.4, 129.0, 129.1,
135.6, 137.4, 138.0, 150.0, 163.5; IR (KBr): 2954, 1703, 1669, 1472, 1286,
1254, 1097, 1042, 738, 696 cm™; [a]p*® +36.3 (¢ 1.00, MeOH); HRMS (M

ALDI) C33HuN,O7NaSi& L COFREMA: 631.2810, FEHIME: 631.2813.
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gboooad

EREAR (A) THRLOALEW] 30MET—F

Al 3740 °C; 'H NMR (400 MHz, CDCl;) & 0.68-0.74 (m, 2H), 0.88-1.0
0 (m, 2H), 1.62 (d, J = 0.9 Hz, 1H), 3.50 (d, J = 10.5 Hz, 1H), 3.63 (d, J
= 10.6 Hz, 1H), 4.04 (s, 1H), 4.51 (s, 1H), 4.56 (s, 2H), 4.58 (d, J = 11.0
Hz, 1H), 4.70 (d, J = 11.9 Hz, 1H), 5.73 (s, 1H), 7.26-7.42 (m, 10H), 7.5
1 (d, J = 0.9 Hz, 1H), 8.13 (s, 1H); *C NMR (100 MHz, CDCl;) § 5.3, 9.
9, 12.4, 64.1, 68.4, 72.2, 74.0, 77.1, 87.1, 87.6, 110.3, 127.7, 127.8, 128.2,
128.2, 128.6, 128.7, 135.1, 137.3, 137.5, 150.0, 164.1; IR (KBr): 3512, 3031,
1693, 1455, 1269, 1108, 1054, 761, 738, 699 cm™'; [a]p®* +55.3 (c 1.00,
MeOH); HRMS (MALDI) C27H2sN,OsNa & L TDFHE{H: 499.1840, FEHIH:
499.1829.
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Oooooooooogg

Bon{tedml 70T —F

@l 56-60 °C; 'H NMR (300 MHz, CDCL) & 0.65-0.75 (m, 4H), 1.92 (d,
J = 0.9 Hz, 1H), 324 (s, 1H), 3.31 (d, J = 10.5 Hz, 1H), 3.60 (d, J = 10.
5 Hz, 1H), 424 (d, J = 12.0 Hz, 1H), 4.33 (d, J = 12.3 Hz, 1H), 4.59-4.6
3 (m, 2H), 4.85 (d, J = 11.7 Hz, 1H), 5.36 (dd, J = 2.1, 6.0 Hz, 1H), 6.15
d, J = 6.3 Hz, 1H), 7.08-7.12 (m, 3H), 7.26-7.40 (m, 8H); 3C NMR (75
MHz, CDCL) § 10.0, 10.8, 14.2, 56.5, 70.9, 73.3, 73.8, 85.9, 87.0, 89.7, 9
0.8, 118.9, 128.0, 128.1, 128.1, 128.5, 128.7, 129.0, 130.2, 136.1, 136.9, 15
9.6, 172.6; IR (KBr): 3330, 3069, 2923, 1665, 1633, 1556, 1487, 128, 1087,
736, 700 cm™’; [a]p®® —2.24 (¢ 1.00, MeOH); HRMS (MALDI) Cy7H2sN206
L LTOFEE: 4772020, ZHIE: 477.2024.
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'H NMR (300 MHz, CDCl3) & 0.65-0.76 (m, 2H), 0.91-1.01 (m, 2H), 1.62

(s, 3 H), 3.50 (d, J = 11.1 Hz, 1H), 3.63 (d, J = 10.8 Hz, 1H), 4.04 (s, 1
H), 4.51-4.59 (m, 4H), 4.70 (d, J = 12.0 Hz, 1H), 5.73 (s, 1H), 7.26-7.39

(m, 10H), 7.51 (d, J = 0.9 Hz, 1H), 8.33 (s, 1H); 3C NMR (100 MHz, CD
Cl) & 5.3, 9.9, 12.4, 64.1, 68.4, 72.2, 74.0, 77.1, 87.1, 87.6, 110.3, 127.7, 1
27.8, 127.8, 1282, 128.6, 128.7, 128.7, 135.1, 137.3, 137.5, 150.0, 164.1; IR
(KBr): 3512, 3031, 1693, 1455, 1269, 1108, 1054, 761, 738, 699 cm™; [«]
p?2 +55.3 (¢ 1.00, MeOH); HRMS (MALDI) C»7HxsN,OgNa & L CTDEHA:

499.1840, SZHIME: 499.1829.
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NMR (76

'H NMR (400 MHz, CD;0OD) 8 0.72-0.79 (m, 3H), 0.86-0.89 (m, 1H), 1.88
(d, J = 09 Hz, 3H), 3.55 (d, J = 12.4 Hz, 1H), 3.72 (d, J = 124 Hz, 1
H), 4.18 (s, 1H), 4.31 (s, 1H), 5.62 (s, 1H), 7.78 (d, J = 1.4 Hz, 1H); BC

MHz, CD;0D) 8 5.1, 9.9, 12.6, 56.8, 68.7, 71.9, 81.0, 88.1, 89.9,

110.7, 137.0, 151.9, 166.5; IR (KBr): 3479, 3076, 1695, 1472, 1269, 1105,
1041 cm™!; [a]p®® +25.2 (¢ 1.01, MeOH); HRMS (MALDI) C;3:HsN2O¢Na &
LT OFHEE: 319.0901, ZHIfE: 319.0882.
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Boni el 5 OYET— %

'H NMR (400 MHz, CDCL) 8 0.49-0.57 (m, 1H), 0.74-0.78 (m, 1H), 0.85-
0.94 (m, 2H), 1.73 (d, J = 0.9 Hz, 3H), 3.15 (d, J = 11.0 Hz, 1H), 3.35

(d, J = 11.0 Hz, 1H), 3.79 (s, 6H), 4.32 (s, 1H), 4.47 (s, 1H), 5.76 (s, 1H),
6.84 (d, J = 8.2 Hz, 4H), 7.22-7.35 (m, 9H), 7.45 (dd, J = 1.4, 8.7 Hz, 2
H), 7.66 (d, J = 1.4 Hz, 1H); 3C NMR (100 MHz, CDCL) & 5.3, 9.6, 12.
7, 55.3, 58.0, 68.0, 72.6, 79.7, 86.8, 87.0, 88.0, 110.6, 113.4, 127.2, 128.1,

128.2, 130.1, 130.2, 134.8, 135.2, 1354, 144.4, 150.1, 158.8, 164.3; IR (KB
r): 3430, 2933, 1696, 1509, 1254, 1177, 1053, 829, 757 cm™!; [a]p?! ~16.2

(C 1.00, MGOH); HRMS (MALDI) Cg4H34N208Na& LT@%‘{'%{E 621.2207,

KHHE: 621.2208.
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'H NMR (300 MHz, CDCls) & 0.36-0.45 (m, 1H), 0.70-0.89 (m, 3
H), 1.00 (d, J = 6.5 Hz, 3H), 1.07 (d, J = 6.5 Hz, 3H), 1.12 (d, J
= 6.9 Hz, 3H), 1.15 (d, J = 6.9 Hz, 3H), 1.68 (d, J = 0.7 Hz, 3/2
H), 1.69 (d, J = 1.1 Hz, 3/2H), 2.40 (m, 1H), 2.56 (m, 1H), 3.18 (d,
J = 10.3 Hz, 1/2H), 3.20 (d, J = 10.3 Hz, 1/2H), 3.28 (d, J = 10.7
Hz, 1/2H), 3.28 (d, J = 10.7 Hz, 1/2H), 3.46-3.58 (m, 3H), 3.64-3.
76 (m, 1H), 3.80 (s, 3H), 3.81 (s, 3H), 4.37 (d, J = 6.5 Hz, 1/2H),

442 (d, J = 8.6 Hz, 1/2H), 4.61 (s, 1/2H), 4.64 (s, 1/2H), 5.78 (s, 1
H), 6.82-6.87 (m, 4H), 7.21-7.34 (m, 6H), 7.43-7.47 (m, 2H), 7.71

(d, J = 1.0 Hz, 12H), 7.74 (d, J = 1.1 Hz, 1/2H), 8.72 (s, 1H); 3P
NMR (161.8 MHz, CDCl;) & 148.6; HRMS (FAB) C43Hs;ONP & L,
TOFEME: 799.3472, FEHWE: 799.3475.
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MALDI-TOF MS
FUIRXILAFR UNZE (%) FHE{E [M-H] KAE [M-H]-

5-d(GCGTTXTTTGCT)-3' 26 3686.4 3686.8
5-d(GCGTTXTXTGCT)-3' 36 3740.5 3740.3
5-d(GCGTTXXTTGCT)-3' 12 3740.5 3741.0
5-d(GCGXTXTXTGCT)-3' 41 3794.5 3794.6
5-d(GCGTTXXXTGCT)-3' 8 3794.5 3794.6

5-d(TTTTTTTTXT)-3' 23 3033.0 3032.5
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ooogoao
Tp (AT/mod.) (°C)

AUITRHLAFK I= XRAFIDV 2',4-BNA/LNA a6
5'-d(GCGTTITTTGCT)-3' 51.5 52.6 (+1.1 52.5 (+1.0
5-d(GCGTTITITGCT)-3' 541 (+1.3 53.5 (+1.0
5-d(GCGTTITTTGCT)-3' 53.1 (+0.8 52.3 (+0.4
5-d(GCGITITITGCT)-3' 56.4 (+1.6 66.2 (+1.2
5-d(GCGTTIITTGCT)-3' 55.0 (+1.2 53.6 (+0.7

oooooo
ooooao
T (AT /mod.) (°C)

AUTRELAFR T= XEFIDY 2' 4-BNA/LNA {t&e6
5-d(GCGTTITTTGCT)-3' 47.8 51.8 (+4.0 52.6 (+4.8
5-d(GCGTTITTITGCT)-3' 57.7 (+5.0 58.0 (+5.1
5-d(GCGTTTTTTGCT)-3' 57.3 (+4.8 57.3 (+4.8
5-d(GCGITITITGCT)-3' 62.8 (+5.0 62.6 (+4.9
5-d(GCGTTITITGCT)-3' 62.0 (+4.7 62.1 (+4.8
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AF, THF, iR, 1043, 88%; (f) iPr,NP(C)OCH,CH,CN, DIPEA, MeCN, =iR, 28F
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@A 80-83 °C; 'H NMR (300 MHz, CDCls) § 0.36-0.64 (m, 8H), 0.74-0.8
7 (m, 11H), 1.71 (d, J = 0.9 Hz, 3H), 3.11 (d, J = 10.8 Hz, 1H), 3.15 (d,
J = 10.5 Hz, 1H), 3.80 (s, 6H), 4.34 (s, 1H), 4.36 (s, 1H), 5.72 (s, 1H), 6.
83 (dd, J = 2.1, 9.0 Hz, 4H), 7.22-7.34 (m, 7H), 7.44 (dd, J = 1.5, 84 H
z, 2H), 7.78 (d, J = 1.2 Hz, 1H), 825 (s, 1H); 3C NMR (75 MHz, CDCl)
8 4.9, 5.1, 6.7, 9.9, 12.8, 55.4, 57.9, 68.4, 72.5, 79.6, 86.8, 87.5, 88.5, 11
0.5, 113.4, 113.4, 1272, 128.1, 128.2, 130.1, 130.2, 135.0, 135.4, 135.5, 14 10
4.4, 150.0, 158.8, 164.2; IR (KBr): 3166, 3036, 2954, 2876, 1691, 1509, 125
4, 1177, 1054, 835, 734 cm™; [a]p* -13.6 (¢ 1.01, MeOH); HRMS (MALD
I) CsoHasN,OsNaSi& L COFHEAE: 735.3058, EHIfE: 735.3072.
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Bohi{ba® 2 0 DT — %

B 74-77 °C; 'H NMR (300 MHz, CDCL) § 0.34-0.64 (m, 8H), 0.74-0.8
5 (m, 11H), 1.76 (s, 3H), 3.13 (d, J = 10.5 Hz, 1H), 3.15 (d, J = 10.2 Hz,
1H), 3.80 (s, 6H), 4.33 (s, 1H), 4.47 (s, 1H), 5.81 (s, 1H), 6.84 (dd, J =
2.7, 9.3 Hz, 4H), 7.22-7.36 (m, 7H), 7.46 (dd, J = 1.5, 8.4 Hz, 2H), 7.86
(s, 1H), 8.20 (s, 2H); 3C NMR (75 MHz, CDCL) § 4.9, 5.1, 6.7, 9.8, 13.5,
55.4, 58.0, 68.3, 72.3, 79.6, 86.7, 88.0, 88.1, 102.4, 113.3, 113.4, 1272, 12
8.1, 128.2, 130.1, 130.3, 135.4, 135.6, 137.6, 144.5, 156.2, 158.8, 166.3; IR
(KBr): 3351, 3085, 2954, 2876, 1661, 1607, 1509, 1253, 1177, 1045, 832, 7
38 cm™; [a]p?® —0.4 (¢ 1.00, MeOH); HRMS (MALDI) C4HsoN30-NaSi& L

TOFREE: 7343238, EHUE: 734.3232.
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Bohiibem2 1 OHiET— %

Al 81-84 °C; 'H NMR (300 MHz, CDCl3) § 0.40-0.60 (m, 8H), 0.79-0.8
7 (m, 11H), 1.91 (d, J = 0.9 Hz, 3H), 3.14 (d, J = 12.0 Hz, 1H), 3.16 (d,
J = 10.5 Hz, 1H), 3.81 (s, 6H), 4.36 (s, 1H), 4.42 (s, 1H), 5.77 (s, 1H), 6.
83-6.87 (m, 4H), 7.26-7.36 (m, 7H), 7.42-7.54 (m, 5H), 7.96 (d, J = 09 H
z, 1H), 8.33 (dd, J = 1.8, 8.4 Hz, 2H); *C NMR (75 MHz, CDCL) & 4.9,
5.1, 6.7, 9.9, 13.9, 55.4, 57.8, 68.4, 72.3, 79.4, 86.8, 87.8, 88.6, 111.6, 113.
4, 113.4, 127.2, 128.1, 128.2, 128.3, 130.0, 130.1, 130.2, 132.6, 135.3, 135.
4, 136.2, 137.3, 144.5, 147.7, 158.9, 160.0, 179.7; IR (KBr): 3071, 2954, 28
75, 1703, 1570, 1509, 1251, 1176, 1051, 832, 735 cm™; [a]p®® +47.4 (c 1.0
0, CHCl;); HRMS (MALDI) C47Hs3sN3OsNaSi& L TOFHEfE: 838.3497, 3
BIME: 838.3494.
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@A 113-115 °C; 'H NMR (300 MHz, CDCl3) § 0.51-0.54 (m, 1H), 0.75-
0.94 (m, 3H), 1.92 (s, 3H), 2.03 (d, J = 9.9 Hz, 1H), 3.18 (d, J = 11.1 H
z, 1H), 3.34 (d, J = 10.8 Hz, 1H), 3.81 (s, 6H), 4.32 (d, J = 9.9 Hz, 1H),

4.48 (s, 1H), 5.82 (s, 1H), 6.86 (d, J = 8.7 Hz, 4H), 7.26-7.56 (m, 12H),

7.83 (s, 1H), 8.32 (d, J = 6.6 Hz, 1H); ®*C NMR (75 MHz, CDClL) & 5.3,

9.7, 13.9, 55.4, 57.9, 67.9, 72.6, 79.5, 87.0, 87.1, 88.2, 111.8, 113.5, 127.3,

128.1, 128.2, 128.3, 130.0, 130.2, 130.2, 132.6, 135.3, 135.4, 136.0, 137.2, 1
44.4, 147.7, 158.8, 159.9, 179.7; IR (KBr): 3068, 2955, 2836, 1702, 1568, 1
508, 1251, 1176, 1047, 834, 714 cm™; [a]p® +34.5 (c 0.99, MeOH); HRMS
(MALDI) Cs1H3oN3;OsNa& U COFHEAE: 7242634, FHME: 724.2629.
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Boni-{ted%?2 3 DHET—%

'H NMR (300 MHz, CDCl;) § 0.39-0.43 (m, 1H), 0.71-0.88 (m, 3H), 0.98
(d, J = 6.6 Hz, 3H), 1.07 (d, J = 6.6 Hz, 3H), 1.11 (d, J = 6.9 Hz, 3H),
1.14 (d, J = 6.9 Hz, 3H), 1.86 (s, 3/2H), 1.88 (s, 3/2H), 2.36-2.40 (m, 1H),
2.52-2.57 (m, 1H), 3.17-3.31 (m, 2H), 3.49-3.57 (m, 3H), 3.64-3.77 (m, 1
H), 3.81 (s, 3H), 3.81 (s, 3H), 4.40 (d, J = 6.6 Hz, 12H), 4.44 (d, J = 9.0
Hz, 1/2H), 4.65 (s, 1/2H), 4.69 (s, 1/2H), 5.82 (s, 1H), 6.82-6.89 (m, 4H),
7.25-7.52 (m, 12H), 7.88 (s, 1/2H), 7.91 (s, 1/2H), 8.33 (d, J = 6.9 Hz, 2
H); 3'P NMR (121 MHz, CDCl;) & 148.8, 148.9; HRMS (MALDI) CsoHs¢Ns
OgNaP & L COFHEE: 924.3722, EHIE: 924.3708.
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BFIRORERBITCEM: () N2/ L VT 5=, BSA, TMSOTS, MeCN, 80
°C, 26FFfE], 50% (2L#E); (b) K:COs, MeOH, 0°C, 20%%, 99%; (c) AZADOL, Phl
(OAc),, CH.Cl, =iR, 6WFfl], 89%; (d) NaBHs, EtOH, 0°C, 204y, 70% (QL#E, R:
S = 2.6:1); (¢) Tf,0, DMAP, CH,Cl,, =i, 1%¢fil; (f) TBAF, THF, =i, 1k#fH,
14% QLRE); (g) MeNH./K¥A#, THF, iR, 18/, 83%; (h) H,, Pd(OH)./C, HC
O;NH,, EtOH/AcOH, &, 5K, 46%; (i) (1) TMSCL, E U 2>, 0 °C, 404y, (2)
BzCl, =ik, 20/, (3) NHs/K¥HE, 0°C, 30, 61% (3L); (j) DMTClL, vV
Vv, FiR, 198/, 72%; (k) iPr,NP(CI)OC,H4,CN, DIPEA, MeCN, iR, 4FFR, 6
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BohlbEm2 40T —%

@i/ 70-72 °C; 'H NMR (300 MHz, CDCl3) & 0.00 (s, 6H), 0.65-0.88 (m,
3H), 0.75 (s, 9H), 1.08-1.11 (m, 1H), 1.90 (s, 3H), 3.59 (d, J = 9.9 Hz, 1
H), 4.01 (d, J = 9.9 Hz, 1H), 4.45-4.62 (m, 3H), 4.85 (d, J = 12.0 Hz, 1
H), 5.00 (d, J = 11.1 Hz, 1H), 5.90 (dd, J = 4.8, 8.4 Hz, 1H), 6.42 (d, J
= 8.4 Hz, 1H), 7.30-7.61 (m, 13H), 8.02 (d, J = 7.2 Hz, 2H), 8.51 (s, 1H),
8.78 (s, 1H), 8.99 (s, 1H); IR (KBr): 3062, 3029, 2952, 2930, 2858, 1747,
1609, 1454, 1240, 1072, 836, 700 cm™; [a]p?’ —48.1 (c 1.02, CHCL); HR
MS (MALDI) Cy;HisNsO;NaSi& LT D E#: 786.3296, FHIE: 786.3294.
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Bl A 80-83 °C; 'H NMR (300 MHz, CDCls) § 0.03 (s, 6H), 0.69-0.84 (m,

3H), 0.79 (s, 9H), 1.06-1.09 (m, 1H), 3.17 (d, J = 10.8 Hz, 1H), 3.57 (d, J
= 10.2 Hz, 1H), 4.01 (d, J = 9.6 Hz, 1H), 427 (d, J = 5.1 Hz, 1H), 4.51
(d, J = 11.7 Hz, 1H), 4.58 (d, J = 10.5 Hz, 1H), 4.80 (d, J = 12.0 Hz, 1
H), 4.97 (m, 1H), 5.24 (d, J = 10.5 Hz, 1H), 599 (d, J = 7.5 Hz, 1H), 7.3
7-7.39 (m, 10H), 7.49-7.63 (m, 3H), 8.02 (d, J = 7.5 Hz, 2H), 8.46 (s, 1
H), 8.76 (s, 1H), 8.98 (s, 1H); 3C NMR (75 MHz, CDCl) & -3.3, -3.0, 7.
3, 10.7, 18.0, 25.8, 58.2, 74.1, 75.8, 76.9, 83.1, 88.0, 88.3, 122.9, 128.0, 12
8.1, 128.2, 128.3, 128.5, 128.7, 128.9, 128.9, 132.8, 133.8, 137.0, 137.9, 14
1.6, 149.4, 152.5, 152.7, 164.8; IR (KBr): 3328, 3030, 2929, 1615, 1455, 12
56, 1069, 836, 730 cm™; [a]p® —62.5 (¢ 1.02, CHCl); HRMS (MALDI) C,
oHa7NsOeNaSi & U T DFHE{H: 744.3186, FZHIE: 744.3188.
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#Bonitad®m2 9 OYET—#

Bl 57-59 °C; 'H NMR (300 MHz, CDCl3) § 0.74-0.79 (m, 1H), 0.85-1.0
3 (m, 3H), 3.56 (d, J = 10.8 Hz, 1H), 3.66 (d, J = 10.8 Hz, 1H), 4.38 (s,
1H), 4.58 (s, 2H), 4.58 (d, J = 12.0 Hz, 1H), 4.66 (d, J = 11.7 Hz, 1H), 4.
82 (s, 1H), 6.21 (s, 1H), 7.24-7.38 (m, 10H), 7.52-7.63 (m, 3H), 8.03 (dd,
J =12, 6.9 Hz, 2H), 8.26 (s, 1H), 8.76 (s, 1H), 8.93 (s, 1H); C NMR (7
5 MHz, CDCl;) 6 5.8, 10.0, 64.5, 69.1, 72.4, 74.0, 79.2, 86.7, 87.4, 123.7,
127.6, 127.7, 128.0, 128.1, 128.5, 128.7, 129.0, 132.9, 133.6, 1374, 1374, 1
41.1, 149.6, 151.0, 152.8, 164.8; IR (KBr): 3062, 2929, 1610, 1580, 1454, 1
248, 1048, 1030, 700 cm™’; [a]p?® —5.4 (¢ 1.00, CHCly).

oooo
OooDo0DO0O0O0oo0ao
ooon
ooo
NHBz NH,
N A
N
BnO ) | )
= BnO
N N N N/
0 0
MeNHoaq, THF
~0 _— —
OBn =8, (BRI OBn ©
29 30
ooon
0000000000000 000D000D0D00000000DDO00OooooOOoan
00000000000 D0D00D00000D0DO00O00000D0D000000000
0000000000000 0D00D000D0DO00O00O00O0DDO0OO0OO0ODOoOan
0000000000000 000D000D0D0000000D0DO00OoOoooOOan
00000000000 D000D0D0O0000D0000
o000
00000000000 DO0O0D0DO0O0OO0OODO
o000
000

Bohiz{ba® 3 0 DY T — %

'H NMR (300 MHz, CDCl3) & 0.71-0.78 (m, 1H), 0.85-1.04 (m, 3H), 3.56
d, J = 11.1 Hz, 1H), 3.66 (d, J = 11.1 Hz, 1H), 4.36 (s, 1H), 4.57(s, 2H),
457 (d, J = 11.7 Hz, 1H), 4.66 (d, J = 12.0 Hz, 1H), 4.80 (s, 1H), 5.58
(s, 2H), 6.15 (s, 1H), 7.23-7.39 (m, 10H), 8.00 (s, 1H), 8.33 (s, 1H); ®°C N
MR (75 MHz, CDClL) & 5.8, 9.9, 64.7, 69.0, 72.3, 73.9, 79.2, 86.5, 87.1, 12
0.1, 127.6, 127.7, 128.0, 128.5, 128.6, 137.4, 137.5, 138.4, 149.0, 153.2, 15
5.7; IR (KBr): 3317, 3149, 3031, 2871, 1651, 1599, 1471, 1298, 1041, 739,
698 cm!; [a]p?® —0.3 (c 1.02, CHCls); HRMS (MALDI) Ci7H27N504NaiZ -2

WTDEFEE: 508.1955, ERHIE: 508.1954.
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IH NMR (300 MHz, CD;OD) & 0.69-1.00 (m, 4H), 3.63 (d, J = 12.6 Hz, 1
H), 3.80 (d, J = 12.6 Hz, 1H), 4.49 (s, 1H), 5.57 (s, 1H), 6.10 (s, 1H), 8.0
0 (s, 1H), 8.33 (s, 1H); 3C NMR (75 MHz, CD;OD) & 5.5, 10.0, 57.3, 69.
1, 73.0, 81.2, 87.3, 89.6, 120.4, 139.8, 149.6, 153.9, 157.3; HRMS, (MALDI)
c13H15N5042: L COEEE: 306.1197, FHIHE: 306.1197.
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'H NMR (300 MHz, CD;OD) & 0.80-0.97 (m, 4H), 3.65 (d, J = 12.6 Hz, 1
H), 3.81 (d, J = 12.6 Hz, 1H), 4.51 (s, 1H), 4.68 (s, 1H), 6.23 (s, 1H), 7.5
5-7.69 (m, 3H), 8.09 (d, J = 7.2 Hz, 2H), 8.60 (s, 1H), 8.73 (s, 1H) ; BC
NMR (75 MHz, CD;OD) § 5.5, 10.1, 57.3, 69.2, 73.1, 81.1, 87.6, 89.8, 125.
4, 129.5, 129.8, 133.9, 134.9, 143.1, 151.1, 152.5, 153.3, 168.1; IR (KBr): 3
321, 1615, 1458, 1259, 1043 cm™'; [a]p?® —48.1 (¢ 0.34, CH;0H); HRMS
(MALDI) CyH;sNsOsNa& L CTOFEE: 432.1278, EHIffE: 432.1280.
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/Bonilba®m3 30mtET—%

'H NMR (300 HMz, CDCI3) & 0.57-0.65 (m, 1H), 0.89-1.02 (m, 3H), 2.60
(s, 1H), 3.23 (d, J = 10.8 Hz, 1H), 3.49 (d, J = 10.8 Hz, 1H), 3.79 (s, 6
H), 4.49 (s, 1H), 4.72 (s, 1H), 6.28 (s, 1H), 6.84 (d, J = 9.0 Hz, 4H), 7.20
—7.64 (m, 12H), 8.03 (d, J = 7.2 Hz, 1H), 8.31 (s, 1H), 8.79 (s, 1H), 9.10
(s, 1H); BC NMR (75 MHz, CDCL) & 5.8, 9.7, 55.4, 59.0, 68.5, 74.2, 79.8,
86.2, 86.9, 87.5, 113.4, 113.4, 123.7, 127.2, 128.0, 128.1, 128.2, 129.0, 13
0.0, 130.1, 133.0, 133.6, 135.1, 135.5, 140.6, 144.3, 149.6, 151.0, 152.9, 15
8.7, 158.7, 164.8; IR (KBr): 3271, 3058, 3004, 2836, 1609, 1509, 1455, 125
1, 1033, 751 cm™; [a]p?* —44.4 (c 1.00, CHCL); HRMS (MALDI) C4Hs7Ns
O/Nad L COHEHE: 734.2585, ZHIfE: 734.2581.
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BoNiALEH3 4 DYHET— &

'H NMR (300 HMz, CDCI3) & 0.41-0.54 (m, 1H), 0.80-1.03 (m, 3H), 0.90
(d, J = 6.9 Hz, 3H), 0.97 (d, J = 6.6 Hz, 3H), 1.07 (d, J = 6.3 Hz, 3H),
1.10 (d, J = 6.6 Hz, 3H), 3.18 (m, 1H), 3.42-3.75 (m, 6H), 3.79 (s, 3H), 3
80 (s, 3H), 4.53 (d, J = 6.9 Hz, 1/2H), 4.56 (d, J = 8.7 Hz, 1/2H), 4.91 (s,
12H), 492 (s, 1/2H), 6.30 (s, 1/2H), 6.30 (s, 1/2H), 6.82-6.86 (m, 4H), 7
19-7.37 (m, 7H), 7.45-7.48 (m, 2H), 7.52-7.65 (m, 3H), 8.04 (d, /= 72 H
z, 2H), 8.37(s, 1/2H), 8.40 (s, 1/2H), 8.81 (s, 1/2H), 8.82 (s, 1/2H), 8.98 (s,
1H); *'P NMR (121.7 MHz, CDCL;) 8 148.8, 148.9; HRMS (MALDI) CsoHss
N;OsNaP & U COEFE: 934.3664, HIH: 934.3657.
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BEIRORELB LU @) N1 Y TFNT T =2, BSA, TMSOTf, MeCN, 80
°C, 18R], 49%; (b) K2COs, MeOH, 0 °C, 1F§f[], 95%; (c) AZADOL, PhI(OAc)
2, CH.Cly, =8iR, 7H¥[; (d) NaBHs, MeOH/CH,Cl,, 0 °C, 1B, 80% (T2, R:S
= 2:1); (¢) TH0, DMAP, CH,Cl,, 0 °C, 1B5f; (f) TBAF, THF, =iR&, 304, 4%
(2I#); (g) Ha, PA(OH),/C, AcOEt, &, SKf; (h) DMTICL, vV P, =ik, 19

REf; (i) iPrNP(COC.H,CN, DIPEA, MeCN, iR, 4FFR.
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IH NMR (500 MHz, CDCls) & 0.00 (s, 3H), 0.01 (s, 3H), 0.63-0.79 (m, 12
H), 0.99-1.03 (m, 1H), 1.27 (d, J = 7.0 Hz, 6H), 1.93 (s, 3H), 2.53-2.56
(m, 1H), 3.53 (d, J = 10.0 Hz, 1H), 3.98 (d, J = 9.5 Hz, 1H), 445 (d, J =

10.5 Hz, 1H), 4.54 (d, J = 11.5 Hz, 1H), 4.54 (d, J = 4.5 Hz, 1H), 4.80
(d, J = 12.0 Hz, 1H), 5.00 (d, J = 10.5 Hz, 1H), 5.82 (dd, J = 4.5, 85 H
z, 1H), 6.00 (d, J = 8.5 Hz, 1H), 7.31-7.45 (m, 10H), 7.97 (s, 1H), 8.02
(s, 1H), 11.9 (s, 1H); 3C NMR (126 MHz, CDCl;) §-3.4, -3.0, 7.2, 10.6,
18.0, 19.1, 20.7, 25.8, 36.7, 58.0, 73.7, 74.0, 75.3, 77.0, 81.1, 84.2, 88.5, 12
1.0, 127.7, 128.3, 128.4, 128.4, 128.9, 137.1, 137.5, 138.7, 147.4, 148.8, 15
5.6, 170.2, 178.0; HRMS (MALDI) CisHsNsOgNaS& L C DR HHE: 768.339
9, EHIfHE: 768.3398.
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IH NMR (300 MHz, CDCls) & 0.00 (s, 3H), 0.03 (s, 3H), 0.68-1.02 (m, 12
H), 1.23 (d, J = 2.1 Hz, 3H), 1.26 (d, J = 2.1 Hz, 3H), 2.50-2.55 (m, 1H),
3.03 (d, J = 11.4 Hz, 1H), 3.52 (d, J = 9.6 Hz, 1H), 3.98 (d, J = 9.6 Hz,
1H), 424 (d, J = 5.1 Hz, 1H), 449 (d, J = 11.4 Hz, 1H), 4.56 (d, J = 1
0.8 Hz, 1H), 4.77 (d, J = 11.7 Hz, 1H), 4.86 (m, 1H), 522 (d, J = 102 H
z, 1H), 5.57 (d, J = 7.8 Hz, 1H), 7.31-7.43 (m, 10H), 8.00 (s, 1H), 8.05
(s, 1H), 11.9 (s, 1H); *C NMR (126 MHz, CDCl;) §-3.3, -2.9, 7.4, 10.7,
18.0, 18.9, 19.1, 25.8, 36.6, 58.0, 74.0, 74.1, 75.9, 76.9, 83.2, 87.9, 88.3, 12
1.0, 128.1, 128.3, 128.5, 128.6, 128.9, 137.1, 137.3, 138.0, 147.4, 148.5, 15
5.7, 178.2; HRMS (MALDI) C;37H4NsO7NaSi& L COFHEHE: 726.3294,
HIfE: 768.3293.
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'H NMR (300 MHz, CDCls) & 0.72-0.97 (m, 12H), 1.27 (d, J = 0.9 Hz, 3
H), 1.29 (d, J = 1.5 Hz, 3H), 2.57-2.64 (m, 1H), 3.53 (d, J = 11.4 Hz, 1
H), 3.63 (d, J = 11.1 Hz, 1H), 3.98 (d, J = 9.6 Hz, 1H), 4.24 (s, 1H), 4.44
(s, 1H), 4.53-4.63 (m, 4H), 5.92 (s, 1H), 7.23-7.40 (m, 10H), 7.82 (s, 1H),
8.27 (s, 1H), 12.0 (s, 1H); HRMS (MALDI) Cs;H3:NsOgNa & L T D F+EfH:
594.2323, FEHIME: 594.2323.
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