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(s, 6H, 2 x CH3), 3.06 (s, 2H, CH,0), 3.65 (s, 6H, 2 x OCHj), 6.62-6.79 (m, 4H,
PhCH), 7.02-7.46 (242, 8H, PhCH); >C-NMR (75 MHz, CDCl;) 22.6 (2 x CH3),
43.5 (C(CH3)y), 55.1 (2 x OCH3), 85.9 (CPhs), [125.3, 126.7, 127.7, 128.2, 129.1,

130.0, 136.0, 144.9, 158.4 (Ph), HEF0E#], 182.2 (C=0).
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'H-NMR (300
MHz, CDCl3) 1.16 (s, 6H, 2 x CH3), 3.02 (t, J 6.0, 2H, CH,S), 3.09 (s, 2H, CH;0),
3.66 (t, J 6.0, 2H, CH,0H), 3.72 (s, 6H, 2 x OCHj), 6.74-6.78 (m, 4H, PhCH), 7.09-
7.36 (2&v2, 84, PhCH); *C-NMR (75 MHz, CDCl;) 22.9 (CH3, 2 x CH3), 31.7 (CHa,
CH,S), 51.0 (PU# C, C(CHs),), 55.2 (CHs, 2 x OCH3), 61.9 (CHa, CH,OH), 70.0
(CH,, CH,0), 85.8 (WU# C., CPhs), [113.0 (CH, Ph), 126.7 (CH, Ph), 127.7 (CH, Ph),
128,2 (CH, Ph), 130.1 (CH, Ph), % T & #], [135.9 (W#% C, Ph), 144,8 (W C,
Ph), 158.4 (P4#% C, Ph), %+ E# ], 205.0 (M4 C, C=0).
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NCH,CHj), 1.92-2.50 (2&v%, 4H, 2 x 2°-H, 2 x 3°-H), 3.02 (q, J 7.4, 6H, 3 x
NCH,CH;), [3.96-4.03 % 084.18-4.30 (2%»%, 3H, 4>-H, 2 x 5°-H), 6.28 (m, 1’-H),
6.91 (d, J 623, 1H, P-H), 7.05 (br s, 2H, NH), 8.21 (s, 1H), 8.54 (br s, 1H, OH), 8.57

(s, 1H).
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CH;ODMTY), 3.69 (s, 6H, 2 x OCHj), 3.83-4.28 (2&v%, TH, CH,0, NCH,Ph, 4’-H, 2
x 5°-H), 5.71 (br s, 1H, NH), 6.18 (m, 1H, 1’-H), 6.69-6.80 (m, 4H, PhCH), 7.02-7.31
(A&7, 13H, PhCH), 7.90 (s, 1H), 8.01 (s, 1H), 8.23 (s, 2H, NH)); *P-NMR (61 MHz,
CDCl;) 8.82, 8.99.
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[0]?%=+4.2° (¢ 1.0, CHCl;) ; R;= 0.29 (4% MeOH in CH,Cl,); 'H-

NMR (300 MHz, DMSO-d6) 1.10 (s, 6H, 2 x CHj3), 2.02-2.14 (m, 2H, 2 x 3°-H),
2.41-2.55 (m, 2H, 2 x 2°-H), 3.01 (t, J 6.4, 2H, CH.S), 3.43 (d, J 5.0, 2H, CH,0H),
3.75-4.07 % 1"4.18-4.29 (A& v %, TH, CH,0, NCH,Ph, 4*-H, 2 x 5’-H), 5.02 (t, J 5.0,
1H, OH), 5.62 (m, 1H, NH), 6.25 (t,J 5.1, 1H, 1’-H), 7.16-7.36 (R&v%, TH, PhH,
NH,), 8.14 (s, 1H), 8.26 (s, 1H); >C-NMR (75 MHz, DMSO0-d6) 21.8 (2 x CH3), 25.9
B 1826.0 (CHy, 3°-C), 28.2 %2 1}28.3 (CH,, CH,S), 30.9 5% 1% 31.0 (CHy, 2°-C), 44.2
(CH,, NCH,Ph), 51.7 (4% C, C(CHs),), 63.75%1%63.8 (CH,, CH,0), 66.8 (CH;, m,
5°-C), 68.3 (CH,, CH,0H), 78.9 (CH, m, 4’-C), 84.2 (CH, 1’-C), 118.9 (lu# C),
[126.5 (CH, Ph), 127.2 (CH, Ph), 128.1 (CH, Ph), % F»## ], 138.8 and 138.9
(CH), 140.5 and 140.6 (P4#% C), 148.9 (M4#% C), 152.3 (CH), 155.0 (M4#% C), 204.0
(M4 C, C=0); *P-NMR (61 MHz, DMSO-d6) 9.86, 9.95; m/z (FAB") 563 (2), 306
(76), 153 (100); HRMS 565.2034 ([M+H]". C24H340sNsPS 3K 565.1998); HPLC
tg = 3.52 min (20% TEAC 20 mM in MeCN); UV (EtOH 95%) Amax = 259 (Emax
15900), Amin = 224 (Emin 7200).
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TrT
NaOHaq 30%, H
P 7]' FH

1) CDI DMF, + )bI M
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3 4
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H

s
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'H-NMR (400 MHz, CDCl3) 1.24 (s, 6H, 2 x

CH;), 3.19 (s, 2H, CH;0), 7.2-7.5 (m, 15H, C¢Hs).

JP 2010-514768 A 2010.5.6
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CDCl3) 1.20 (s, 6H, 2 x CH3), 3.05 (t, J = 6.4 Hz, 2H, CH,S), 3.15 (s, 2H, CH,0Tr),

2710 v/vO 4.5mMLO0000CO0O0CO0O0O0OOCDOODO30 290 5.56mmold
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'H-NMR (400 MHz,

3.69 (t,J= 6.4 Hz, 2H, CH;0H), 7.3-7.9 (m, 15H, C¢Hs).
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'H-NMR (400

MHz, CDCl3) 1.17 (m, 2 x CH; + BT (CH3;CH;)3N), 2.9 (m, 3 %l (CH;CH;)3N ),

3.12 (t,J = 6.8 Hz, 2H, CH,S), 3.37 (s, 2H, CH,OTr), 3.90 (m, 2H, CH,OP), 7.2-7.6

(m, 15H, CsHs), 9.9 (m, @3 (CH;CH,);NH); *'P-NMR (161 MHz, CDCl;) 3.85 (5).
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'"H-NMR (400 MHz, DMSO-dy) 1.06 (s, 3H, CH3), 1.33 (s, 3H,
CH;), 1.47 (s, 3H, CH;), 3.6 (m, 2H, H-5°, H-5"°), 4.1 (m, 1H, H-4"), 4.41 (d, 1H, H-
3’, J=3.2 Hz), 5.16 (t, 1H, OH-5’, J = 4.0 Hz, D,0 & #in]§E), 5.69 (d, 1H, H-5,
J=8.0 Hz), 6.04 (s, 1H, H-1"), 7.14-7.19 (bd, 2H, NH,, D,O X% #f2n[§E), 7.74 (d,
1H, H-6,J = 8.0 Hz); LC/MS Scan ES- 296 (M-H), Scan ES+ 298 M+H)", Anax =
280.7 nm.

10

20

30

40

50



(128) JP 2010-514768 A 2010.5.6

0oooo0aon
00D00604.49014.8mmol0 000000000 74m000000000000000
00D003eq05.4n0000000000000000000D000002000000
0004,4"-000000000000001.5eq07.5g00004-0000000000
000.5eq0 900mg0 0000 0000000000000 00D0000D000000000
NaHCO 0

O

OO0 o0ooooQo
OO ood

O

OoO0Oood

OoOoo0oo0ogao

O

OO0 o0ooooo

0000000000000 0000000O0000DO0ONaHCO,0 0000
0000000000000 00000000000000160m000
D280l 2omML0 000 D000O0D00O0DO0700003000000000
0000000000000 O0000O0000D0000000000000
000000 M-5%1000000000000081%1 00000000
70 0 O O Re= 0.160 CH,CI,0 O 30% EtOAcO O

OoOoooogogoad
O 0oo0oo0goao

'H-NMR (400 MHz, DMSO-dy) 1.03

(s, 3H, CH3), 1.30 (s, 3H, CH3), 1.42 (s, 3H, CHy), 3.5 (m, 2H, H-5", H-5"), 3.71 (s,
6H, 2 x OCH), 4.0 (d, 1H, H-4, J = 3.2 Hz), 436 (d, 1H, H-3", J= 2.8 Hz), 5.1 (m,
1H, OH-5", D,0 Zs#n[fE), 5.90 (s, 1H, H-17), 6.2 (m, 1H, H-5), 6.8-7.2 (m,

13H, DMTY), 7.6 (m, 1H, H-6), 8.32 (s, 1H, NH, D,0 % #5]f€) ; LC/MS Scan

ES- 598 (M-HY’, Amaxt = 231.7 nm, Amaxz 283.7 nm.
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'H-NMR (400

MHz, CDCl3) 1.21 (m, 9H, 3 CH3), 1.42 (s, 3H, CH3), 1.60 (s, 3H, CHj3), 3.13 (m, 2H,
CHS), 3.17 (m, 2H, CH,OTr), 3.79 (s, 6H, 2 x OCHs), 4.1 (m, 2H, CH,OP), 4.2-4.3
(m, 3H, H-5’, H-5”, H-4"), 5.09 (d, 1H, H-3’, J="7.6 Hz), 5.89 (d, 1H, H-5,J=5.6
Hz), 6.0 (m, 1H, H-1°), 6.8-7.7 (m, 29 H, Tr, DMTr, H-6); *P-NMR (161 MHz,
CDCl;) 7.92, 8.55; LC/MS Scan ES+ 1066 (M+H)", Scan ES- 1064 (M-H)".
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'H-NMR (400 MHz, CDCl;) 1.1-1.2 (m, 9H, 3 CHj), 1.40 (s,
3H, CH;), 1.59 (s, 3H, CH3), 2.9-3.2 (m, 4H, CH,OTr, CH;08), 3.76 (s, 6H, 2 x
OCHs), 3.9-4.4 (m, 8H, CH,OP, CHy)N, H-3’, H-&", H-5°, H-5"), 5.0 (m, 1H, H-5),
6.0 (2s, 1H, H-1°), 6.7-7.7 (m, 34 H, Tr, DMTr, C¢HsCHa, H-6); *P-NMR (161
MHz, CDCl;) 8.40, 8.8.68; LC/MS Scan ES+ 1171 (M+H)".
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goooogag

'H-NMR (400
MHz, DMSO-d6) 0.92 (s, 3H, CH;), 1.10 (s, 6H, 2 x CH3), 3.0 (m, 2H, CH.S), 3.33
(m, 1H, H-3"), 3.56 (s, 2H, CH,0H), 3.8-4.0 % 1*4.05-4.25 (R4v%, TH, CH,OP,
NCH,Ph, H-4’, H-5’ RO H-5""), 4.9 (m, 1H, OH-3", J = 5.4 Hz, D,0 5 # vl ),
5.07 (s, 1H, OH-2’, D,O%#"]#8), 5.3 (m, 1H, CH,0H, D,0 &t nfg),
5.6-5.7 (m, 2H, H-5 R T’"NH, D,0 Z#t7f#E), 5.91 (s, 1H, H-17), 7.3-7.4 (R&v2,
7H, PhH, NH, D,0 & #tw[§ ), 7.6 (m, 1H, H-6); ’P-NMR (161 MHz, DMSO-
d6) 9.71, 9.91; HPLC tg = 4.67 min (87 f8izH7= V. 0-100% 7% b= b Y L), Amax
=274.9; LC/MS Scan ES+ 587 (M+H)".
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'H-NMR (400 MHz, DMSO-dj) 0.79 (s,
3H, CHj), 3.56 (m, 2H, H-5°, H-5"), 3.71 (s, 7TH, 2 x OCHj, H-4), 5.0 (m, 4H, H-3’,
OH-2’,, OH-3’, OH-5’, D,O%#in[§E ), 5.72 (s, 1H, H-1"), 6.16 (m, 1H, H-5),
6.8-7.2 (m, 13H, DMTr), 7.82 (m, 1H, H-6), 8.24 (m, 1H, NH D,0 53 #in[ ) ;
LC/MS Scan ES- 560 (M+H)", ES- 558 (M-H)’, Amax = 284.7 nm.
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0000000000000 0000O00O0.5MNH,ClOOODDOOO0ODO0.5M000O00O0/
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0000000000000 00+0.2%00000000000000 [0-5%])0000
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0.440 CH,CI,0 O 5% MeOHO O

Do0O000D0

'H-NMR

(400 MHz, DMSO) 0.8 (m, 3H, CH;), 1.14 2 T¥1.06 (25, 6H, 2 CHj), 3.06 (m, 2H,
CH;S), 3.16 (m, 2H, CH>0Tr), 3.5 (m, 1H, H-3"), 3.70 (m, 6H, 2 OCH), 3.90 (m, ,

1H, H-4"), 4.03 (m, 2H, CH,0P), 4.24 (m, 2H, H-5°, H-5"), 5.30/% 7% 5.04 (2ms, 2H,

OH-2’ JeTrOH-3’, DO & #av]§E ), 5.78 (m, 1H, H-1"), 5.98 (m, 1H, P-H), 6.22

ooo
ooo

(m, 1H, H-5), 7.0-7.5 (m, 16 H, Tr), 8.32 (m, 1H, H-6); *P-NMR (161 MHz, DMSO)
9.17, 9.65; LC/MS Scan ES+ 1026 (M+H)", Amax= 282.7 nm.
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'H-NMR (400 MHz, DMSO) 0.79 (s, 3H, CH3), 1.13 &% T¥1.06 (2s, 6H, 2
CHj), 3.05 (m, 4H, CH>OTr, CH,08), 3.51 (m, 1H, H-3"), 3.69 (s, 6H, 2 x OCH3),
3.87 (m, 3H, CH,OP, CHyN, H-3"), 4.08 (m, 2H, H-5°, H-5""), 5.19 &2 T}5.0 (2m, 2H,
OH-2' TR T OH-3, D,0%#amli8), 5.67 (m, 1H, NH, D,0 25wl ), 5.75
(2s, 1H, H-17), 6.21 (m, 1H, H-5), 6.7-7.5 (m, 34 H, Tr, DMTr, C¢HsCH,, H-6); *P-
NMR (161 MHz, DMSO) 9.84, 9.69; LC/MS Scan ES+ 1132 (M+H)".
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B102: Cy4H35N,04PS 586.59gmol™

HPLC AUC (G 3B 20): 98.9% @ 254nm, Rt 3.34min

m/z (ESI +): 587.12 [M+H]* 100%; 1173.62 [2M+H]* 80%

Vmax (KBr disc) (em™): 3343.1 br (O-H, N-H); 16472 br (C=0 X—2,
FF T A5 ))

KF: 2.02% H,0 & &

Hefi e [a]n® +55.011 (c. 10.492mg cm” in DMSO)

FERbT 3B C 49.14%; H 6.01%; N 9.55%; S 5.47%; P5.28%;

Sl : C 48.74%; H 5.83%; N 9.41%; S 5.81%; P 5.33%

NMR: 'H, “C, *'P, COSY, DEPT, HSQC & ¥* HMBC 8% #H L THEHT Uiz,
'H NMR &y (400 MHz, d6-DMSO): 0.94 (3H, d, J 1.8Hz, CH3), 1.11 (6H, s,
(CH:3),C), 3.04 (2H, m, J 6.4Hz, CH,S), 3.44 (2H, d, J 5.0Hz, CH,OH), 3.60
(1H, br-m, H-3), 3.82-4.01 (5H, m, H-4’, CH,0, CH,Ph), 4.07-4.12 (1H, m,
H-5%), 4.13-4.24 (1H, m, H-5""), 4.94 (1H, t, J 5.0Hz, CH,OH), 5.07 (1H, d, J
1.8Hz, OH-2"), 5.26 (1H, t, J 6.8Hz, OH-3"), 5.64-5.76 (1H, m, P-N-H), 5.69,
5.70 (1H, 2 x d, 2 x J 7.6Hz, H-5), 5.93 (1H, br-s, H-17), 7.13-7.20 (2H, 2 x
br-s, NH,), 7.20-7.25 (1H, m, Ar-H), 7.28-7.35 (4H, m, 4 x Ar-H), 7.53, 7.57
(1H, 2 x d, J 7.6Hz, H-6)

BC NMR &¢ (100 MHz, d6-DMSO): 19.81 (CH;), 21.79 (C(CHs),), 28.17,
28.24 (CH,S), 44.18 (PhCH,), 51.62 (C(CH;),), 63.74, 63.79 (CH,0), 64.21,
64.51 (C-5%), 68.29 (CH,OH), 72.41, 72.57 (C-3"), 77.80, 77.85 (C-2"), 79.47,
(C-4°), 91.66, (C-1°), 93.82 (C-5), 126.68, 127.09, 128.08, 128.09 (5 x Ar-C),
140.34, 140.38, 140.40 (Ar-Cipso, C-6), 155.12, 165.21 (C-2, C-4), 203.85
(C=08)

3'P NMR 8p (162 MHz, d6-DMSO): 9.71, 9.91 (1P, 2 x s, k£ 1.00:1.07)
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oooooao
'H-NMR (400
MHz, DMSO0-d;0.80 (s, 3H, CH3), 1.13 (s, 6H, 2 x CHj), 3.04 (m, 2H, CH,0Tr), 3.14
(m, 2H, CH,S), 3.97-4.08 (m, 4H, H-3’, H-4’, CH,0P), 4.28-4.38 (m, 2H, H-5', H-
5’7, 5.10-5.35 (m, 2H, OH-2’, OH-3’, D,O & nl8), 5.77 (s, 1H, H-1°), 6.52
(bs, 2H, NH,, D,0O & #t 7 #g), 7.11-7.42 (m, 15H, Tr), 7.75 (s, 1H, H-8), 10.67
(bs, lH, NH, D0 Z&#7[#); "*P-NMR (161 MHz, DMSO-dy) 9.47, 9.20; LC/MS 10
Scan ES+ 764 (M+H)", Scan ES- 762 (M-H)".
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02,990 0000000COO0O00O070000Reg=0.270CH,CI1,00 10% MeOHO O
ooocooao

20
'H-NMR (400 MHz, DMSO-dy) 0.81

(s, 3H, CH3), 1.10 (s, 6H, 2 x CH;), 2.99-3.08 (m, 4H, CH,OTr, CH,S), 3.87-4.30 (m,
8H, H-3’, H-4’, H-5’, H-5”’ CH,OP, NCH,Ph), 5.66 (m, 1H, NH, D,0 Zs#1m] ),
5.76 (s, 1H, H-1), 6.60 (bs, 2H, NH,, D,0 %tk ), 7.17-7.39 (m, 20H, Tr,
CsHsCHy), 7.77 (s, 1H, H-8); "P-NMR (161 MHz, DMSO-dg) 9.93, 9.78; LC/MS
Scan ES+ 869 (M+H)", Scan ES- 867 (M-H)".
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goooogag

'H-NMR (400 MHz, DMSO-d6) 0.82 (s, 3H, CH3), 1.09 (s, 6H,
2 x CH3), 3.01 (m, 2H, CH,S), 3.42 (d, 2H, CH,0H, J = 8.0 Hz), 3.81-4.00 (m, 6H,
H-3’, H-4* CH,0P, NCH;Ph), 4.11-4.27 (m, 2H, H-5, H-5"), 4.92 (t, 1H, CH,0H, J
= 8.0 Hz, D,O%sHtAl i), 5.16 (s, 1H, OH-2, D,0 A&#tw[ ), 5.40 (m, 1H,
OH-3’, D,O % #a7] #), 5.64 (m, 1H, NH, D,0 & #tw ), 5.75 (s, 1H, H-
1°), 6.50 (bs, 2H, NH,, D,O 2 H#anlg), 7.19-7.32 (m, 5H, PhH), 7.77 (s, 1H, H- 10
8), 10.61 (bs, 1H, NH, D,O%#avI#E); *P-NMR (161 MHz, DMSO-d6) 9.91,
9.78; HPLC tg = 3.67 min (847 H 721, 0-100% 7% b= kY )b ), Amax = 251.3;
LC/MS Scan ES+ 627 (M+H)", Scan ES- 625 (M-H)".
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20000000001 1eq01.6g000D0DOO0O0O0O0O0ODODDODODDDODOOOOOODOGO
oooocobODb0ODbO0O0002.0eqd 0.633mLO0 0 -1500 0000000000
giloos3oooooooobbobooooooooobboboboooooodan
SMNH,CIODODOOOOOOODODOo.MIDODODODOODODOODONHL.CIOODO
ooooooboooooooosococobooooooooobbooooo
goooooboooooooooobobooooooooobobbooooo
g1 bobooog+o02%0 0000000 O0O0O0O0OODODeBHODO
O0DO0C0CD0OO0O0O0O00O00D0O0OD0o942mgd 50%0 O O O O Reg= 0.560 CH,CI,

15% MeOHO O

'H-NMR (400 MHz,

DMSO) 1.00 (s, 3H, CHj), 1.13 (s, 6H, 2 CHj), 1.77 (s, 3H, CH3), 3.16 (m, 2H,
CH,S), 3.32 (m, 2H, CH,OTT), 3.6 (m, 1H, H-3"), 3.9 (m, 1H, H-4"), 4.0 (m, 2H,
CH,OP), 4.2-4.3 (m, 2H, H-5", H-5"), 5.21 (s, 1H, OH-2’, D,0% it 7l #), 5.40
(t, 1H, OH-3°, D0 #tal#), 5.83 (s, 1H, H-1°), 6.0 (s, 1H, P-H), 7.0-7.5 (m,
16 H, Tr, H-6); *P-NMR (161 MHz, DMSO) 9.29, 9.68; LC/MS Scan ES+ 761

(M+Na)".
Oo00o0OooOoao
0000000000 1BmLlO00 D0 00060 920mgO 1.25mmol0 0D 00 0O DODOOOOOO
O10eqU 1 4amLO0 000 000O0OO0OODOODODODODODODODOD2000000000000O00
OoOoo0o0OooO0ooDOooOOoO0obOO0O0oDOoOO0OO0O0OHC AIMODODOODOODOODDCHSCI,
OHCI IMOOOCH,CIL,ONaHCOO0 D O DD D0DD0DO00DO0O0D0DO0D0DOO0ODOODDAONa,So,00
gooooooooooootbootbooboo0oboo0oboo0obo0oboooooooooooOoonOoao
000000 oooDoDOooooDoDOoooooDo-1%0000o0boDoDOoOoooDoDooooan
O 875mgd 83%0 0O O O 70 O O O Rg= 0.560 CH,CIL,O O 15% MeOHO O
gooooad
'H-NMR (400 MHz, DMSO) 0.99 (s, 3H, CH3), 1.12 (s, 6H, 2 CH3), 1.75

(s, 3H, CH3), 3.04 (m, 4H, CH,0Tr, CH>S), 3.69 (m, 1H, H-3"), 3.8-4.0 (m, 5H,

CH,OP, CH,N, H-4%), 4.0-4.2 (m, 2H, H-5’, H-5"), 5.17 (s, 1H, OH-2’, D,0 2w ),

5.3 (m, 1H, OH-3?, D05t #8), 5.7 (m, 1H, NH, D,0 5&H#tnlfg), 5.82 (s, 1H, H-1"),

7.1-7.5 (m, 21 H, Tr, C¢HsCH,, H-6); "P-NMR (161 MHz, DMSO) 9.95, 9.86;

HPLC tg=7.91 min (83BizH7z v, 0-100% 7k b= F VL), Amax = 266.7 nm;

LC/MS Scan ES+ 866 (M+Na)".
Ooo0oooOooao
0dooooooovoseomgd 1.02mmol0 OO OO ODODOO1GMLO OO OODOOOOOODO
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000000

'H-NMR (400 MHz, DMSO-d6) 0.99 (s, 3H, CH;), 1.10 (s, 6H, 2 x CH3),

1.75 (s, 3H, CH3), 3.0 (m, 2H, CH,S), 3.42 (d, 2H, CH,0H), 3.7 (m, 1H, H-3"), 3.8-
4.0 (A&7, 5H, CH,OP, NCH,Ph, H-4"), 4.0-4.3 (m, 2H, H-5’ & O* H-5""), 4.9 (m, 1H,
CH,OH, D,O%#a v g ), 5.17 (s, 1H, OH-2°, D,OZ#nT#E ), 5.3 (m, 1H,
OH-3’, D,0%HmT#E ), 5.7 (m, 1H, NH, D,0%E 7] §%), 5.81 (s, 1H, H-17),
7.2-7.4 (A&7, 6H, PhH, H-6); *P-NMR (161 MHz, DMSO-d6) 9.84, 9.90; HPLC tz
= 4.98 min (8 RNZHY | 0-100% 7+ b=k VY )L), Amax = 269.0 nm; LC/MS
Scan ES+ 602 (M+H)".
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1H-NMR (300 MHz, CDCI3) 1.13 (s, 6H, 2 CH3),
3.02-3.10 (m, 2H, CH2S), 3.59 (t, J 7.5, 2H, CH2), 3.58 (s, 6H, 2 x OCH3), 3.73 (t, J
7.1, 2H,CH2), 3.88-4.09 (stacks, 4H, 2 x CH2), 4.21 (t, J 7.0, 2H, CH20), 5.50 (br s,
2H, NH2), 6.67-6.78 (m, 4H, PhH), 7.04-7.38 (stack, 9H, PhH), 7.72 (s, 1H), 8.22 (s,
1H); 31P-NMR (121 MHz, CDCI3) 25.0; m/z (FAB+) 825 (1), 303 (100); HRMS
825.3171 ([M+H]+. C43H5007N6PS requires 825.3199).
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1H-NMR (300 MHz, DMSO-d6) 1.10 (s, 6H, 2 x CH3),

2.80 (t, J 7.0, 2H, CH2S), 3.43 (d, J 5.5, 2H, CH20H), 3.69 (A of AB, J 4.8, 1H, | x
CH2P), 3.71 (B of AB, J 4.8, 1H, 1 x CH2P), 3.75-3.88 (#4>7, 4H, CH20, NCH2),
3.88-4.07 (m, 2H, NCH2Ph), 4.30 (t, J 7.0, 2H, CH20), 4.97 (t, ] 6.1, 1H, OH), 5.31-
5.42 (m, 1H, NH), 7.16-7.32 (R4>%, TH, PhH, NH2), 8.09 (s, 1H), 8.13 (s, 1H); 13C-
NMR (75 MHz, DMSO-d6) 21.8 (2 x CH3), 28.4 and 28.5 (CH2, CH2S), 42.4 (CH2,
NCH2), 43.3 (CH2, NCH2), 51.7 (l4#k C, C(CH3)2), 61.7 and 61.8 (CH2, CH20),
64.6 (CH2, CH20), 68.4 (CH2, CH20), 118.5 (i} C), [126.5 (CH, Ph), 127.0 (CH,
Ph), 128.0 (CH, Ph), % T D HEK], 140.5 % T 140.6 (P4 C), 141.0 (CH), 149.4
(M9#R C), 152.3 (CH), 155.9 (4 C), 203.9 (MU#k C, C=0); 31P-NMR (121 MHz,
DMSO0-d6) 25.9; m/z (FAB+) 161 (32), 256 (42), 523 (100); HRMS 523.1899
(IM+H]+ C22H3205N6PS %K 523.1892); HPLC (C18, flow: 0.5 mL/min,
B A = TEAC 20 mM, 7k B = 20% TEAC 20 mM): tR = 5.04 min (60% A
in B), tR =27.24 min (t = 0— 10 min: 100% A; t=10— 30 min: 0 —»50% B in A; t=
30— 35 min: 50 —»100% B in A ); UV (EtOH 95%) Amax = 205 (emax 23900), Amin
=228 (emin 5400).
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'H NMR (DMSO-d;, 400 MHz) & (ppm) 0.80 (s, 3H), 0.97-

0.98 (d, J=4.26 Hz, 6H), 3.02 (m, 2H), 3.34-3.35 (m, 2H), 3.76-3.96 (m, 4H), 4.03-
4.05 (m, 2H), 4.15-4.17 (m, 2H), 4.76-4.79 (m, 1H), 5.32 (s, 1H), 5.34-5.36 (m, 1H),
5.45-5.55 (m, 1H), 5.93 (s, 1H), 7.1-7.4 (m, 7H), 8.14 (s, 1H), 8.21 (1H); *'P NMR
(DMSO-ds, 162 MHz) & (ppm) 9.75 % 7189.86 (2s); Scan ES* 611 (M+H)", A max = 258
nm; HPLC (8572720, 0-100%ACN) tg =4.79 min A sy = 260.8 nm.
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'H NMR (400 MHz, DMSO-ds):  0.98 (s, 3H, CH;); 1.10 (s, 6H, 2 x
CH;); 3.03 (m, 2H, CH,S); 3.41 (m, 2H, CH,OH, J 5.6 Hz); 3.61 (m, 1H, H-3"); 3.8-
4.0 084.05-4.25 (R%v%, SH, NCH,Ph, H-4’, H-5* R OV H-5""); 4.05-4.25 (2 x 1H, 2 x
m, CH,OP); 4.91 (t, 1H, 3°-OH, D,O% 7 #g, ] = 5.62 Hz); 5.20 (br-s, 1H, 2’
OH. D,O% 7 f); 5.39 (a-t, 1H, CH,OH, D,O% el B, J = 7.32 Hz);
5.52 (m, 1H, H-5); 5.65 (m, 1H, PhNH, D,0%#twT#g); 5.8 (br-s, 1H, H-1°); 7.2-
7.32 (m, SH, ArH); 7.55 (a-dd, 1H, H-6); 11.37 (br-s, 1H, NH, D,O% vl 88).

3P NMR (161.8 MHz, DMSO-d): 8 9.73 J2089.98 (52:48DHESMZ X B ¥ 7 F )LL)
m/z (ES+) 588.11 (M+H)".

HPLC (Method 20): {LZ#H 99.2%, 3.48 mins.

CHN ###87:- 20 : C, 49.29, H, 595, N, 6.88, P, 5.16; C24H34N3010P8g3‘r€
C,49.06, H, 5.83, N, 7.15, P, 5.46.

[a]p® +26.3 (c, 0.571 in H,0).

Vmax (KBr): 3373 (br, NH &2 0'OH), 1682 (C=0).
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'H NMR (DMSO-ds, 400 MHz) & (ppm) 0.79 (s, 3H), 1.09
(s, 6H), 3.01-3.04 (t, J=6.53 Hz, 2H), 3.42 (s, 2H), 3.84-3.91 (m, 2H); 3.94-4.03 (m,
3H), 4.05-4.09 (m, 1H), 4.15-4.26 (m, 2H), 4.92 (s, 1H), 5.36 (s, 1H), 5.43 (t, J= 6.54
Hz, 1H), 5.62-5.71 (m, 1H), 5.94 (s, 1H), 7.18-7.22 (m, 1H), 7.25-7.30 (m, 4H), 8.08
(s, 1H), 8.10 (s, 1H), 12.15 (brs, 1H); *'P NMR (DMSO-ds, 162 MHz) & (ppm) 9.76-
9.90 (2s); Scan ES* 612(M+H)", A max = 240.7 nm; HPLC (8% flizb 720, 0-100%ACN)
tr=4.72 min A nax = 243.1 nm.
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'H NMR (DMSO-ds, 400 MHz) § (ppm) 0.82 (d, J =2.63 Hz, 3H), 1.07 (s,

6H), 3.02 (m, 2H), 3.40-3.41 (q, J= 3.36 Hz & C'J= 1.89 Hz, 2H), 3.85-3.98 (m, 4H),
4.12 (s, 2H), 4.25 (m, 2H), 4.89-4.90 (m, 1H), 5.47 (s, 1H), 5.50 (s, 1H), 5.62-5.70
(m, 1H), 6.10 (d, J= 1.23 Hz, 1H), 7.17-7.29 (m, 5H), 8.76 (s, 1H), 8.82 (s, 1H); *'P
NMR (DMSO-ds, 162 MHz) & (ppm) 9.91 % 7%9.79 (2s); Scan ES * 630 (M+H)", A max
=260 nm; HPLC (84flicH720. 0-100%ACN) tg=4.42 min A mex = 265 nm.
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'"H NMR (400 MHz, DMSO-dj) 5 10.80 (Is, 1H,
NH), 7.80 (s, 1H, H-8), 7.33-7.18 (m, 20H, 4 C¢Hj), 6.66 (sl, 2H, NH3), 6.30 (s, 1H,
H-1°), 5.78 (m, 1H, PNH), 5.22 (m, 1H, H-3"), 4.47-4.30 (m, 2H, H-4’ & ' H-5’a),
4.20-4.05 (m, 1H, H-5’b), 3.99-3.87 (m, 4H, CH;0 K& O'CH;N), 3.10-3.03 (m, 4H,
CH,S R O'CH,0Tr), 1.27 (s, 3H, CH3), 1.11 (s, 6H, 2 CH;). *'P NMR (162 MHz,
DMSO-dj) 8 10.42 (s), 10.18 (s). LR LC/MS (M+H") 895.4 (5.57 min). UV: Amax = 253 nm.
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'H NMR (400 MHz, DMSO-dj) 510.84 (Is, 1H, NH), 7.80 (s, 1H, H-8), 7.32-
7.20 (m, SH, C¢Hs), 6.69 (Is, 2H, NH3), 6.30 (s, 1H, H-1°), 5.77 (m, 1H, PNH), 5.25
(d, 1H, H-3’, I3 = 20.0 Hz), 4.92 (Is, 1H, OH), 4.50-4.41 (s, 2H, CH,OH), 3.03 (t,
2H, CH;S, Joms.crzo = 8.0 Hz), 1.30 (s, 3H, CH;), 1.10 (s, 3H, CH3), 1.08 (s, 3H,
CHj3). *C NMR (100 MHz, DMSO-ds): § 204.4 (C=0), 154.5 (C-4), 153.1 (C-2), 10
150.7 (C-6), 140.9 (CsHs), 135.6 (C-8), 128.7-127.3 (5C, CsHs), 117.0 (C-5), 89.7 (C-
1°), 83.75% 0'83.6 (2C, C-2° R T} C-3°), 81.8 (C-4"), 68.8 (CH,0H), 65.1 (CH;0), 64.5
(C-5%), 52.2 (C(CH3),CH,0H), 44.7 (CH,N), 28.7 (CH,S), 22.3 (2C, 2 CH3), 18.3
(CHs). *'P NMR (162 MHz, DMSO-d) & 1039 (s), 10.15 (s). LR LC/MS 2M+H")
1305.4 (M+H") 653.2 (2M-H")1303.8 (M-H') 651.4 (5.57 min). HRFAB-MS
CasH34010N6PS (M+H") 3854 653.1795, E M 653.1819. UV: Amex =251 nm. Ry
0.67 (MeOH/CH,Cl, 20/80, v/v). 20
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"H NMR (400 MHz,

DMSO-dg) 8 7.77-7.20 (m, 20H, 3 CsHs, C¢H,CF3 R T H-8), 6.57 (Is, 2H, NH,), 5.84-
5.75 (m, 2H, H-1’ XX T*PNH), 5.50 (m, 1H, OH-3"), 4.26-3.86 (m, 8H, H-3’, H-4’, H-
5°, CH;,OR% T CH;N), 3.10 (t, 2H, CH,S, Jcras.crzo = 4.0 Hz), 3.03 (m, 2H, CH,0Tr),
1,11 (s, 6H, 2 CH3), 0,82 (s, 3H, CHj). >C NMR (100 MHz, DMSO-dj): § 204.0
(C=0), 157.2 (C-4), 154.2 (C-2), 151.3 (C-6), 145.8-143.9 (4C, 3 C¢Hs RO}
CsH4CF3), 135.6 (C-8), 129.0-120.0 (20C, 3 CsHs % T C4H4CF3), 117.0 (C-5), 91.0
(C-1), 86.1 (C(CgHs)), 80.7 (C-3°), 78.7 (C-2°), 73.3 (C-4), 70.0 (CH,OTr), 65.9
(CH,0), 64.4 (C-5"), 50.8 (C(CH3),CH,0Tr), 44.2 (CH,N), 28.8 (CH,S), 22.7 (2C, 2
CH3), 20.4 (CH3). *'P NMR (162 MHz, DMSO-ds): 8 9.80 (s), 9.64 (s). '’F NMR
(376 MHz, DMSO-dj): & - 60.8 (s). LR LC/MS (M+H") 937.3 (M-H") 935.4 (5.47
min). UV: Amax = 254 nm. R;0.61 (MeOH/CH,Cl, 15/85, v/v).
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'H NMR (400 MHz,

DMSO-dy) 8 10.54 (Is, 1H, NH), 7.75 (s, 1H, H-8), 7.75-7.52 (m, 4H, CsH,CF3), 6.50
(sl, 2H, NH>), 5.82-5.74 (m, 2H, H-1’ % T'PNH), 5.40 (m, 1H, OH-3), 5.17 (s, 1H,
OH-2),4.92 (t, 1H, OH, Jon.ciz = 4.0 Hz), 4.26-3.84 (m, 8H, H-3’, H-4’, H-5,
CH,ORTU'CH:N), 3.41 (d, 2H, CH,OH, Jcpp.0n = 4.0 Hz), 3.03 (t, 2H,CH,S, Jeros.
ctzo = 8.0 Hz), 1.07 (s, 6H, 2 CHj3), 0.82 (s, 3H, CHj). “C NMR (100 MHz, DMSO-
ds): 8 204.4 (C=0), 157.2 (C-4), 154.1 (C-2), 151.2 (C-6), 145.9 (CsH4CF3), 135.8
(C-8), 128.3-125.4 (6C, C¢H4CF3 ), 117.0 (C-5), 90.9 (C-17), 80.5 (C-3°), 78.7 (C-2),
73.2 (C-4’), 68.8 (CH,OH), 66.0 (CH,0), 64.4 (C-5), 52.2 (C(CH3),CH,0H), 44.3
(CH;N), 28.7 (CH;S), 22.3 (2C, 2 CHj3), 20.4 (CH;).*'P NMR (162 MHz, DMSO-dy):
89.62 (s), 9.77 (s). "°F NMR (376 MHz, DMSO-dj): & — 60.8 (s). LR LC/MS (M+H")
695.2 (M-H) 693.4 (4.25 min). HRFAB-MS C,H350oNgF3PS (M+H") 2 £ifii 695.1876,
HWIH695.1874. UV: Amax = 253 nm. R;0.43 (MeOH/CH,CI, 20/80, v/v).
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"H NMR (400 MHz,
DMSO-dy): 8 10.72 (Is, 1H, NH), 7.83 (s, 1H, H-8), 7.35-7.11 (m 15H, 3 C¢H5), 6.59

(m, 2H, NH>), 6.36 (d, 1H, OH-3’, J on.»» = 7.6 Hz), 6.14 (d, 1H, AH-1’

s Jl’.p =18.0

Hz), 4.65 (m, 1H, H-3"), 4.40-4.33 (m, 2H, H-5"), 4.10-4.01 (m, 3H, H-4’ and CH0),
3.93 (d, 1H, CCH, *Ji.¢ = 5.6 Hz), 3.15-3.12 (m, 2H, CH,S), 3.04 (s, 2H, CH,0Tr).
3'P NMR (162 MHz, DMSO-dj): 8 9.50 (s), 9.22 (s). °’F NMR (376 MHz, DMSO-
ds): 8 -156.5 (m). LR LC/MS (B) (M+Na") 798.2 (M-H) 774.2 (4.93 min). UV: Amax

=254 nm. R;0.48 (MeOH/CH,Cl, 15/85, v/v).
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3'P NMR (162 MHz,

DMSO-ds): & 9.95 (s) 9.80 (s). '’F NMR (376 MHz, DMSO-dp): 6 -157.5 (m). LR
LC/MS (B) (M+H") 881.3 (M-H) 879.4 (5.18 min). UV: Amax = 254 nm. R;0.31
(MeOH/CH,Cl, 15/85, v/v).
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'H NMR (400

MHz, DMSO-dy): 8 10.61 (Is, 1H, NH), 7.83 (s, 1H, H-8), 7.30-7.18 (m, 5H, C¢Hj),
6.60 (Is, 2H, NH>), 6.32 (m, 1H, OH-3"), 6.11%0%6.12(2d, 2 x 1H,2 H-1, Jp ¢ =
18.0 Hz), 5.68 (m, 1H, PNH), 4.93 (t, 1H, OH, Jou.ci2 = 5.5 Hz), 4.61 (m, 1H, H-3"),
4.26-4.18 (m, 2H, H-5"), 4.08 (m, 1H, H-4"), 3.98-3.82 (m, 5H, CH,0, CH,N & T}
CCH), 3.42 (d, 2H, CH,OH, Jcm-on = 5.0 Hz), 3.01 (m, 2H, CH.S), 1.09 (s, 6H, 2
CH3). >'P NMR (162 MHz, DMSO-dj): § 9.92 (s), 9.79(s). '’F NMR (376 MHz,
DMSO-djs): & -156.8 (m). LR LC/MS (B) (M+H") 639.2 (M-H) 637.3 (3.85 min).
HRFAB-MS CyH330sNFPS (M+H") F4i1ii 639.1802, J2illiit 639.1816. UV:

Amax = 253 nm. R;0.46 (MeOH/CH,CI, 20/80, v/v).
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NMR 'H (250 MHz, DMSO-dj): § 12.10 (Is, 1H, NH), 11.69 (Is, 1H,
NH), 7.91 (s, 1H, H-8), 6.69 (s, 1H, OH), 5.94 (s, 1H, H-1"),4.29 (d, 1H, H-3’, Jy4 =
5.5 Hz), 3.85-3.95 (m, 3H, H-4’, H-5' R U H-5"), 2.46 (m, 1H, CH(CHj3),), 0.90-1.08
(m, 30H, iPrf& O'CH(CHj)s), 0.00 (s, 9H, Si(CH;)). LC/MS (A): (M+H") 692.4
(24.96 min). UV: Amax1 = 254 nm, Amax2 = 281 nm. R;0.34 (MeOH/CH,CI, 15/85,

v/v).
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NMR 'H (250 MHz, DMSO-dj): 8 12.22 (s, 1H, NH), 8.09
(s, 1H, H-8), 6.21 (d, 1H, H-1°, J..; = 15.6 Hz), 4.54 (dd, 1H, H-3’, J3-.r = 23.6 Hz,
J34 = 9.8 Hz), 4.33 (m, 1H, H-5", *Js.5» = 13.1 Hz), 4.16 (m, 1H, H-5""), 2.81 (m,
1H, CH(CHs),), 1.13-1.03 (m, 34 H, iPr K T'*CH(CH,),), 0.08 (s, 9H, Si(CH3)s, *Juu =
6.9 Hz). NMR "°F (235 MHz, DMSO-dj): 8 - 160.26 (dd, Jr.; = 16.1 Hz, J.3» = 23.3
Hz). LC/MS (A): (M+H") 694.7 (24.02 min). LRFAB-MS (GT): 694 (M+H)", 692
(M-H)". UV: Amax = 256 nm. R;0.46 (MeOH/CH,Cl, 05/95, v/v).
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NMR 'H (400 MHz, DMSO-dj): 5 12.18 (Is, 1H, NH), 11.77(ls,

1H, NH), 8.34 (s, 1H, H-8), 6.29 (d, 1H, OH-3, Jou.y» = 7.5 Hz), 6.20 (d, 1H, H-1",
Jip =162 Hz), 5.39 (t, 1H, OH-5’, Jou.s» = 5.1 Hz), 4.52 (dt, 1H, H-3’, J3.¢ =22.9
Hz), 3.98 (m, 1H, H-4"), 3.90-3.85 (m, 2H, H-5’& 0 =F =)L), 3.72 (m, 1H, H-5"),
2.52 (m, 1H, CH(CHs),), 1.14 (d, 6 H, CH(CH3)3, *Ju.n = 6.9 Hz). NMR "C (100
MHz, DMSO-d,):  180.7 (C-6), 155.3 (C-2), 148.9 (C-4), 137.3 (C-8), 120.4(C-5),

95.8 (d, C-2°, 'J,.p = 182.1 Hz), 87.7 (d, C-1°, *J,-.r = 39.2 Hz), 83.4 (d, CCH, *Jc.p =
9.1 Hz), 82.6 (C-4), 75.9 (d, CCH, 2Jc.¢ = 31.2 Hz), 72.9 (d, C-3’, *J3.¢ = 19.1 Hz),
59.3 (C-5"). NMR "°F (235 MHz, DMSO-dj) & - 158.9 (m). LC/MS (A): (M+H")
380.3 (8.34 min). UV: Ama = 260 nm, Amgo = 277 nm. R;0.40 (MeOH/CH,Cl,

15/85, v/v).
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NMR 'H (400 MHz, DMSO-dy): 5 10.70 (Is, 1H, NH), 7.98 (s, 1H, H-8), 6.60

(Is, 2H, NH,), 6.21 (d, 1H, OH-3’, Jon.s = 7.6 Hz), 5.83 (d, 1H, H-1", J,.5 = 16.9 Hz),
5.29 (t, 1H, OH-5", Jon.s = 5.2 Hz), 4.50 (td, 1H, H-3", J3.; = 22.8 Hz, 3.4 =9.2

Hz), 3.93-3.81 (m, 3H, H-4’, H-5’ R O* £F =)1), 3.70 (m, 1H, H-5"). NMR "*C (100
MHz, DMSO-dy):  157.2 (C-6), 154.3 (C-2), 151.05 (C-4), 135.1 (C-8), 116.7 (C-5),

96.4 (d,

C-2’, 'Jcp=182.1 Hz), 87.4 (d, C-1°, *Jc.r = 39.2 Hz), 83.1 (d, CCH, Jcr =

9.1 Hz), 82.4 (C-4), 76.2 (d, CCH, “Jc.r = 31.2 Hz), 73.2 (d, C-3°, 2Jc.p = 20.1 Hz),
59.5 (C-5’). NMR "°F (235 MHz, DMSO-dj): & -158.5 (m). LC/MS (A): (M+H")
310.1 (5.55 min). LRFAB-MS (GT): 619 2M+H)", 310 (M+H)", 152 (B+H)", 617
(2M-H)’, 308 (M-H)". UV: Amax = 254 nm.

10

20

30

40



(160) JP 2010-514768 A 2010.5.6

goooooano
0 9 9 AN
HO—P—0—P—0—P—
| P=0=1707 o N 7 N
OH OH OH N;——_<
— NHZ
OHF
B427 10
Ooo00o0ooOoao
Oooo0o000aoao
Ooo0o0o0ooOoao
1) POCl3 o-g—o—g-o-g—o
HO7 o 8 PO(OEt) & &8 o_ B
= - =
2)nBu3N, DMF
HO F (BuaNH),H,P,0; HO F
3)EtN;H*, HCOg 20
D961 B427

ooooODDbOObS-00Db000000DCCODODOO0OO0O0O0O0ODOODCDO Ludwigd J. Acta Bio
chim. Biophys. Acad. sci. Hung. 1981, 16, 131-133.00

OCoOO0o0O0OooOoOooDOooOoysopy LODOOCDODOOCOODO.28660mmold 00 000O0ODOO
OCoOOO0OO0Ov5p LOO.8OYmmolD D OO O0OCDOOCDOODOOODODODADSOOOOODO
Oo0OO0O0O0O0oO0O0O0DbDO0OD0OD0ODO0O0O00DDODPPI/BugN 171,50 190 2.19mmold O DMFDO O
OCoO2mlO0000D0O0OC0CDOOO0CO0OO0OO0O0OO0DO420p LO1.76mmol O PPID OO OODOODOO
oooootoOoisoobbooooz24ml00 0000 O0ODDOO0DADDDOOOOOGOO
oooououoil1l0000o0ooooODb0TEAB IMOpH =7,501omLlO0 0 C0CODO0O0O0O 00O 0Oo0O 30
gozo0oo0oobooogoobooobobbooobboooobbooobboooooboan
0001073-IM TEABO OO OO ODOODEAE-0 0 0000000000000 00000
ooocoobooooooooooobobboboooooooobobobobooooooooobooao
goobooooooboboooobooobobboooboboooAdPLCODO0OO0ODDOOOOGO
goooboooooobooooboooobobboooobbooooobobooooboooooan
0000000000000 00000000000000000000000O0Na"0
ooocoobooos3snobobooooooooobboboooooooooboboao

gooooao
Oo9-[2R)2-00D0O0-2-C-0O000-2-0000-p-D-00D00-0D0O0O000O0-00DOS5
"-JooocoObODb0OO0O0O00oo0oaoase42700 40



O

O OooQgoo

O O

g
u

5-

O

(161) JP 2010-514768 A 2010.5.6

goooan

'H NMR (400 MHz, D,0): § 7.97 (s, 1H, H-8),
6.19 (d, 1H, H-1", *J,-5 = 16.0 Hz), 4.70 (m, H,O Fo 1H, H-3"), 4.39 (m, 1H, H-
5), 4.29-4.22 (m, 2H, H-4’ RO H-5""), 2.98 (d, 1H, TF =)l “Jyr = 5.0 Hz). 2'P
NMR (162 MHz, D,0): -10.50 (d, 1P, P,, Jp,.ps = 19.4 Hz), -11.03 (d, 1P, Py, Jpepp =
19.4 Hz), -22.38 (t, 1P, P, Jpppy = Jpppx = 19.4 Hz). NMR "°F (376 MHz. DMSO-dj):
& - 159,1 (m). LRFAB-MS (GT): 638 (M+Na)", 616 (M+H)", 594 (M-Na+2H)", 572
(M-2Na+3H)", 550 (M-3Na+4H)", 592 (M-Na), 570 (M-2Na+H), 548 (M-3Na+2H).
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'H NMR (DMSO-ds, 400 MHz) § (ppm) 0.90-0.91 (d, J= 2.56 Hz, 3H), 1.09 (d, J=
4.26 Hz, 6H), 3.07-3.10 (t, J= 6.66 Hz, 2H), 3.42 (d, J= 5.64 Hz, 2H), 3.86-3.99 (m,
6H), 4.10-4.15 (m, 1H), 4.15-4.20 (m, 1H), 4.90-4.93 (t, /= 5.64 Hz, 1H), 5.28 (s,
1H), 5.46-5.50 (m, 1H) 5.62-5.69 (m, 1H), 5.80 (s, 1H), 7.00 (s, 2H), 7.18-7.21 (m,
2H), 7.26-7.33 (m, 5H); >'P NMR (DMSO-dj, 162 MHz) 8 (ppm) 9.80-9.95 (2s);
Scan ES* 627 (M+H)", A max = 261.7 nm; HPLC (83 fih72 1. 0-100%ACN)
tr=3.18 min A max = 258.4 nm.
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'H NMR (DMSO-ds, 400 MHz) & (ppm) 0.74 (s, 3H), 1.09 (s, 6H), 3.0 (t, J= 6.10 Hz,
2H), 3.42 (d, J= 5.49 Hz, 2H), 3.8-4.0 (2m, 6H), 4.04-4.11 (m, 1H), 4.24-4.17 (m,
1H), 4.90-4.93 (t, J=5.36 Hz 1H), 4.96-4.98 (d, J= 4.76 Hz, 1H), 5.31-5.36 (m, 1H),
5.57-5.67 (m, 1H), 5.93 (s, 1H), 6.21-6.26 (m, 3H), 6.76 (d, /= 22Hz, 1H), 7.19-7.23
(m, 1H), 7.27-7.32 (m, 4H), 10.34 (brs, 1H); *'P NMR (DMSO-d;, 162 MHz) & (ppm)
9.77 %.189.90 (2s); Scan ES © 626 (M+H)", A nax = 258.7 nm; HPLC(8Zlicb72 v,
0-100%ACN) tg =3.84 min A max = 259.6 nm.
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gooooooanb

'H NMR (DMSO-ds, 400
MHz) & (ppm) 1.09 (s, 6H), 1.15 (s, 3H), 3.00-3.05 (m, 2H), 3.30 (s, 1H), 3.42 (d, J=
6.13Hz, 2H), 3.76-3.79 (m, 1H), 3.86-3.99 (m, 6H), 4.92-4.94 (t, J= 5.40 Hz, 1H),
4.97 (s, 1H), 5.47 (m, 1H), 5.59-5.62 (m, 1H), 5.67-5.78 (m, 1H), 5.83-5.87 (m, 1H),
7.20-7.24 (m, 1H), 7.30 (m, 4H),7.66-7.71 (m, 1H), 11.32 (brs, 1H); *'P NMR
(DMSO-d;s, 162 MHz) & (ppm) 9.66 % 189.95 (2s); Scan ES™ 588 (M+H)", A max = 10
261.7 nm.
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3'P NMR (162 MHz, DMSO-dp): 6 9.93 (s), 9.13(s). LR LC/MS
(M+H") 521.1 (5.88 min). UV: Amex = 262 nm. R,0.21 (MeOH/CH,CI, 15/85, v/v).
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3'P NMR (162 MHz,
DMSO-ds) §9.91 (s), 9.74 (s). LR LC/MS (M+H") 869.3 (M-H") 867.7 (5.20 min).
UV: Amax = 253 nm. R;0.13 (MeOH/CH,Cl, 10/90, v/v).
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'H NMR (400 MHz, DMSO-ds) & 10.60
(m, 1H, NH), 7.90 (s, 1H, H-8), 7.30-7.19 (m, 5H, C¢Hj5), 6.47 (Is, 2H, NH), 5.72-
5.59 (m, 2H, H-1’&%O*PNH), 5.51 (d, 1H, OH-2, Jorz.1» = 8.0 Hz), 4.94-4.92 (2H,
OH-3’ TN OH), 4.28 (m, 1H, H-2"), 4.01-3.83 (m, 7H, H-4’, H-5°, CH;O R 0’ CH,N),
3.41 (m, 2H, CH,0H), 3.02 (t, 2H, CH,S, Jcws.cizo = 6.0 Hz), 1.20 (s, 3H, CHj),
1.09 (s, 6H, 2 CH;).*'P NMR (162 MHz, DMSO-ds) 6 9,86 (s), 9,72 (s). LR LC/MS
(M+H") 627.2 (M-H') 625.5 (3.87 min). HRFAB-MS C,sH3s0sN¢PS (M+H")
A 627.2002, FEHIE 627.2014.UV: Amgy = 251 nm.
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'H NMR (DMSO-d;, 400 MHz) & (ppm) 0.75 (s, 3H), 1.08-
1.09 (d, J= 3.35 Hz, 6H), 2.98-3.02 (m, 2H), 3.40-3.42 (m, 2H), 3.85-4.03 (m, SH),
4.16-4.19 (m, 2H), 4.89-4.92 (m, 1H), 5.25-5.29 (m, 2H), 5.55 (s, 1H), 5.56-5.64 (m,
1H), 7.19-7.22 (m, 1H), 7.26-7.50 (m, 7H), 8.05 (d, J= 4.32 Hz, 1H); >'P NMR
(DMSO-dj, 162 MHz) § (ppm) 9.75 % 71%9.90 (2s); '° F NMR (ds—DMSO, 235 MHz)
& (ppm) -170.70 (d, J=61.74 Hz, 1F); Scan ES * 605 (M+H)", X max = 233.7 nm;
HPLC(10%izb7zv . 0-100%ACN) tg = 4.56 min A max = 235.2 nm.
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'H NMR (DMSO-ds, 400 MHz) & (ppm) 0.66

(s, 3H), 1.02 (s, 6H), 2.95-2.98 (t, J= 6.10 Hz, 2H), 3.35 (d, J= 5.49 Hz, 2H), 3.77-

3.85 (m, 3H), 3.88-3.95 (m, 3H), 4.03-4.18 (m, 2H), 4.83-4.86 (t, /= 5.44 Hz, 1H),

5.14 (s, 1H), 5.21-5.25 (t, J= 7.40 Hz, 1H), 5.55-5.66 (m, 1H), 6.14 (s, 1H), 6.9-7.3

(m, 8H), 8.01 (s, 1H); *'P NMR (DMSO-ds, 162 MHz) & (ppm) 9.77 % 1*9.89 (2s); °

F NMR (ds~DMSO, 235 MHz) & (ppm) -166.85 (d, J =14.16 Hz, 1F); Scan ES*

628(M+H)", A max = 280.7 nm; HPLC(10 5 licH7zv . 0-100%ACN) tr =4.78 min

A max = 280.8 nm.
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'H NMR (DMSO- ds,

400 MHz) & (ppm) 1.10 (s, 6H), 1.13 (s, 3H), 3.03 (t, J= 6.42 Hz, 2H), 3.15 (d, /=
5.29 Hz, 1H), 3.42 (d, J= 5.67 Hz, 2H), 3.72-4.16 (m, 7H), 4.06-4.15 (m, 1H), 4.92 (t,
J=5.29 Hz, 1H), 5.22 (d, J= 5.29 Hz, 1H), 5.36-5.38 (2d, 1H), 5.57-5.60 (2d, 1H),
5.64-5.70 (m, 1H), 5.78-5.80 (2d, 1H), 7.20-7.31 (m, 5H), 7.60-7.64 (2d, 1H); >'P
NMR (DMSO- ds, 162 MHz) & (ppm) 9.58, 9.77 (2s); Scan ES * 610 (M+Na)", A max
=260.7 nm.
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goooogag

"H NMR (DMSO- ds, 400
MHz) & (ppm) 1.09 (2 Is, 6H), 3.03-3.05 (m, 2H), 3.42 (m, 2H), 3.87-4.00 (m, 6H),

4.15-4.24 (m, 2H), 4.43-4.66 (m, 2H), 4.74 (m, 1H), 4.93 (m, 1H), 5.52 (d, J=4.36
Hz, 1H), 5.58 (m, 1H), 5.70-5.73 (m, 1H), 5.75-5.77 (d, J= 8.05 Hz, 1H), 6.52 (ls,
2H), 7.24-7.35 (m, 5H), 7.92 (2s, 1H); *'P NMR (DMSO- d;, 162 MHz) & (ppm)
9.70, 9.83 (2s); ' F NMR (d;—-DMSO0, 235 MHz) § (ppm) -235.92, -236.25 (2s);

Scan ES™ 645 (M+H)", X max = 250.7 nm HPLC (8 #lich72 v, 0-100%ACN)
t R=3.91 min )\-max = 251.1 nm.
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max

'H NMR (400

MHz, DMSO-ds) 8 7.77 (s, 1H, H-8), 7.58-7.17 (m, 20H, 4 C¢Hs), 6.68 (Is, 2H, NH)),
5.59 (m, 1H, PNH), 5.32 (s, 2H, OCH,N), 3.92-3.78 (m, 6H, CH,SCH,0, CH,N,
POCH,CH,0), 3.51 (t, 2H, POCH,CH,0, Jcrochz = 5.2 Hz), 3.16 (s, 2H, CH,0Tr),
3.00 (t, 2H, CH.S, Jemas-crzo = 5.6 Hz), 1.12 (s, 6H, 2 CH3). *C NMR (100 MHz,
DMSO-dy): & 204.0 (C=0), 157.2 (C-4), 154.6 (C-2), 151.8 (C-6), 143.9 (4 C, 4
CsHs), 136.9 (C-8), 128.9-127.2 ( 20C, 4 CsHs), 117.0 (C-5), 86.3 (1C, C(CsHs)s),
72.3 (OCH,N), 70.0 (CH,OTr), 68.2 (POCH,CH,0), 64.8 (POCH,CH,0), 64.2
(CH,SCH,0), 50.8 (C(CHs),), 44.7 (CH,N), 28.8 (CH,S), 22.,8 (2C, C(CH3),). *'P
NMR (162 MHz, DMSO-ds) & 9,79 (s). LR LC/MS (M+H") 797.2 (5.15 min)._ UV:
Amax = 254 nm, R;0.57 (MeOH/CH,Cl, 15/85, v/v).
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'H NMR (400 MHz,
DMSO-ds): 8 10.57 (Is, 1H, NH), 7.79 (s, 1H, H-8), 7.29-7.18 (m, SH, CsHs), 6,49 (Is,
2H, NH,), 5.55 (m, 1H, PNH), 5.33 (s, 2H, OCH;N), 4.92 (t, 1H, OH, Jon.cr2 = 5.2
Hz), 3.94-3.73 (m, 6H, CH,SCH,0, CH;N, POCH,CH,0), 3.60 (t, 2H, POCH,CH,O,
Jerp-ciz = 4.2 Hz), 3,42 (d, 2H, CH,0H, Jcu.on = 4.4 Hz), 3.00 (t, 2H, CH)S, Jcuos.
ch20 = 6.4 Hz), 1.10 (s, 6H, 2 CH3). *C NMR (100 MHz, DMSO-dy): § 204.4 (C=0),
157.2 (C-4), 154.4 (C-2), 151.9 (C-6), 141.0 (1C, C4Hs), 138.1 (C-8), 128.6-127.2
(5C, CsHs), 117.0 (C-5), 72.3 (OCH,N), 68.8 (CH,0H), 68.2 (POCH,CH,0), 64.7
(POCH,CH,0), 64.2 (CH,SCH,0), 52.2 (C(CHs),), 44.7 (CH,N), 28.7 (CH,S), 22.3
(2C, C(CHs),). *'P NMR (162 MHz, DMSO-ds): § 9.76 (s). LR LC/MS (M+H")

555.9 (M-H') 553.9 (3.77 min). HRFAB-MS C;H3;,0,NePS (M+H") 3HEifili 555.1791,
2N 555.1795. UV: Amax = 250 nm.

oooooo

0 (000 22)

0 B3900 2°-C-0 0 0-2",3"-0-0-0000-0000000000-tBuSATE N-O O O O
0000000 0000000

oooooo

S\\/\o__ﬁ_ Hs N
NH
:’t) Ac OAc
B390

gooooooan

20

30



goooogag

ooooao
OoDooao
qd 54p 10
ooDooao
O04-00

O
0
4
O
O
goooaao

(173)

ACzO

DMAP
TEA
CH;CN

JP 2010-514768 A 2010.5.6

NHDMTr

SN¢/\O—§“O—Lifi%//
Ac OAc

EEMIRE

TrT

TFA [ CHyCl KA
Cl K& R NH,

SN

H
|
c%/s\/\ o_g_ H;\AO
NH

Ac OAc

21%

OoOO000O00O00OD0DO00OO0O001100002000A000O000O00O0DLODO
g30omgd o27mmolD D000 O0OO0O0ODOOODOO92u I00D00ODODO2.2e
Ubo4-00000000000DO0O0.1eq4amgu DO ODODDOOOOOODO
200 0000000000000 0O920 10000000 2.2eqd 54p 10
gooboboDoo0oobboleg4amgD D00 DDODOOODODOOODODDOO

ocoooofo-5%c0ocobO0o0Ooo0ooDbOoob0Ooob0b0O0oDO0oo0DbDO0S329mgdOOn0n
ooODooo0oo0oDbDOooOO0OOobOO0OooODOoOoDbDO0oOo0OD0D0wBZIDODD0DDODOODODOD
£ 111 I e 1 A I A 0 A I s e 24 VI AW
ooocooboobooboooi1obobooooooocoobobboboooooooobbboooooonb
ooocooboboboooooooooobobboboooooooobbobobooooooooobooao
oooooDbOOooooooooiowdoooooDbboooooooooDbDbOOnBs9o

0 36.4mgl 21%0 O O O O
gooodad

u
O
g
oogoboooooboboboooooooooobobooooboboooooobooboooao
O
3
g

'"H NMR

(DMSO-ds, 400 MHz) & (ppm) 1.10 (s, 6H), 1.33 (d, J= 2.60 Hz, 3H), 2.05 (s, 6H),
3.01-3.04 (t, J= 6.54 Hz, 2H), 3.31 (d, J= 5.45 H, 2H), 3.85-3.90 (m, 2H), 3.94-3.99
(m, 2H), 4.09-4.11 (m, 2H), 4.21-4.23 (m, 1H), 4.90-4.93 (t, J= 5.71 Hz, 1H), 5.22
(m, 1H), 5.67-5.73 (m, 2H), 6.20(m, 1H),7.21-7.27 (m, 7H), 7.54 (m, 1H); *'P NMR
(DMSO-ds, 162 MHz) & (ppm) 9.69 %2 7X9.86 (2s); Scan ES * 671 (M+H)", A nax =
273.7 nm; HPLC (10 5 fiz2b729. 0-100%ACN) tg =5.04 min A pax =233.7

nm & *271.4 nm.
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TLC (8%
MeOH in DCM): Rf 0.56; HPLC Test20 AUC: 99.5% @ 254 nm, Rt 7.97 min; m/z
(ESI-): 1155.9 [M-H]" 100%; m/z (ESI+): 1157.5 [M+H]" 100%, 1179.5 [M+Na]*

20%.
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B302: C,sH33N40,0PS 612.59gmol™’
HPLC AUC (5 3B20): 99% @ 254nm, Rt 3.83min
m/z (ESI +): 613.1 [M+H]" 100%; 1225.5 [2M+H]" 100%; 453.1 [N+H]" 95%

m/z (ESI 2): 611.4 [M-H] 80%; 1223.9 [2M-HJ 50%; 451.3 [N-H] 100%

NH,

N
757 A EN= 0 Of:/&o
R-0O
HO \NHXL
A < Rk YA o_0
B102 }. U'B234i2 DT lr

s nk {E223E : CigHoyN,OgP
ERAEE: 4521097

Vmax (KBr disc) (em™): 3346.4, 3206.5 O-H, % 7W H-#4&; 18153 C=0
BysABEANLERF—; 1650.9br C=0 R—2 , FF T 25 )L
KF: 1.54% H,O &6 &

Hefe st : [o]p™® +9.289 (DMSOH ¢ 10.104mg cm™)

Bl : 100~102°C UHE R Ok{E. 104~106°C #HEZREL. 127~135°C $5B M H F Z~D
fgzgzn\ 140~150°C ¥E&E MBI ~DE 7 alfR, 200~210°C FROREEDE ~D

FLEIHT: FHEE : C 49.02%; H 5.43%; N 9.15%
LHIE: C 49.30%; H 5.26%; N 9.30% - 0.26% F DIEE T IZil L7z (TFAR H)
NMR: 'H, “*C, *'P, COSY, TOCSY, DEPT, HSQC KU HMBCZ{#ifi L TV 4T

gooooaad
gooooaad

H NMR &y (400 MHz, d6-DMSO): 1.11 (6H, s, (CH5);C), 1.30 (3H, br-s,
CH;), 3.04 (2H, m, CH,S), 3.44 (2H, d, J 4Hz, CH,OH), 3.87-3.92 (2H, m, CH;0),
3.94-4.01 (2H, m, CHyPh), 4.15-4.25 (2H, m, H-5°, H-5"), 4.37 (1H, br-s, H-4’), 4.95
(2H, br-s, H-3’, CH,0H), 5.75-5.77 (2H, 2 x d, J 7Hz, H-5, P-N-H), 6.07 (1H, br-s,
H-1°),7.22-7.25 (1H, m, Ar-H), 7.29-7.33 (4H, m, 4 x Ar-H), 7.39, 7.44 (2H, 2 x br-s,
NH,), 7.62 (1H, br-d, J 7THz, H-6)
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BC NMR 3¢ (100 MHz, d6-DMSO): 17.72 (CH3), 21.78 (C(CHa),),
28.13, 28.21 (CH,S), 44.17 (PhCH,), 51.62 (C(CHs),), 63.84, 63.89 (CH,0), 64.55
(C-5"), 68.29 (CH,0H), 94.23 (C-5), 126.70 (Ar-Cpara), 127.08, 128.11 (2 X Ar-Cpnetn,
2 X Ar-Conno), 140.35, 140.38 (Ar-Cipso), 152.73, 154.45 (C-2, C-4), 165.69 (C-6),
203.87 (C=08). C-1’, C-2’, C-3’, C-4’ KT C=0 FR—2 5 A LITLEHY,
B Ehizh ol
3'p NMR 8p (162 MHz, d6-DMSO): 9.80, 9.94 (1P, 2 x s, H: 1.15:1.00)
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TLC (Efg 1 ): Rf 0.24; HPLC Test20
AUC: 97% @ 272 nm, Rt 9.46 min; m/z (ESI-): 1329.29 [M-H] 100%; m/z (ESI+):
1331.68 [M+H]" 25%, 303.16 [DMTr]" 100%.
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B234: Cy0H4N50,0PS 685.73gmol™
HPLC AUC (Fi#k #BR20): 99% @ 254nm, Rt 3.33min
m/z (ESI +): 686.3 [M+H]" 100%; 1371.6 [2M+H]" 20%; 526.1 [N+H]" 20%

m/z (ESI -): 744.4 [M+OAc] 35%; 1369.8 [2M-H] 35%; 1430.2 [2M+OAc]" 15%;
524.5 [N-H]" 100%

NH,
- B
757 A N = 0 o SN
P-O
HO™
e < il B 5y R, W L

B102 K UB302IE DT ©/o é oM
BIE D \;[
NH,

1B T CaoHaNsOgP
EREl & 525.1988

Vmax (KBr disc) (cm"): 3350.7, 3211.9 O-H, N-H; 1757.8 C=0 = X5 1; 1673.9, 1652.0
C=0 9"1‘125)“}1/, NR—Z

KF: 1.94% H,0 &F &

Hefe e (o]’ +44.370 (DMSOtic 10.033mg cm™)

NMR: 'H, °C,*'P, COSY, TOCSY, DEPT, HSQC % U* HMBC % {#fl L TV %4 T/

goooogao

10

20

30

40



(180) JP 2010-514768 A 2010.5.6

goooogag

H NMR &y (400 MHz, d6-DMSO): 0.96, 0.98 (2 x 3H, 2 x 5, (CH3),CH),
1.03 (3H, br-s, CH;), 1.11 (6H, s, (CH3),C), 2.15 (1H, m, (CH;),CH), 3.03 (2H, m,
CH,S), 3.44 (2H, a-s, CH,OH), 3.85 (1H, a-d, J 4.8Hz, CHNH,), 3.85-3.92 (2H, m,
CH,0), 3.92-4.00 (2H, m, CH,Ph), 4.06-4.11 (1H, br-m, H-5"), 4.17-4.20 (1H, br-m,
H-5"),4.27-4.29 (1H, br-m, H-4"), 5.08 (1H, br-s, H-3"), 5.73 (1H, a-t, J 7.3Hz, H-5),
5.74-5.82 (1H, m, P-N-H), 5.92 (1H, br-s, H-1"), 7.22-7.25 (1H, m, Ar-H), 7.28-7.32
(4H, m, 4 x Ar-H), 7.60, 7.63 (2 x 0.5H, 2 x d, J 7.3Hz, H-6). 2 x O-H &% U2 x NH,
B hih o7,

oooooDaDo
goooooaon

13C NMR 8¢ (100 MHz, d6-DMSO): 17.84, 17.96 (CH(CHs),), 20.42,
20.48 (CH3), 21.78, (C(CH),), 28.09, 28.16 (CH,S), 29.72 (CH(CH;),), 44.16
(PhCHy), 51.62 (C(CHs),), 57.84 (CHNH,), 63.77, 63.81 (CH,0, C-5°), 68.26
(CH,0H), 74.67 (C-3°), 77.28 (C-4"), 78.09 (C-2), 91.32 (C-1°), 94.22 (C-5), 126.71
(Ar-Cpara), 127.04, 127.08, 128.11 (2 X Ar-Conera, 2 X Ar-Conno), 140.23, 140.27, 140.32
(Ar-Cipso, C-6), 155.06 (C-2), 165.32 (C-4), 169.65, 169.72 (CO,R), 203.84 (C=0S).
C-1°, C-3°, C-4" IER—R 5 { L~ EIEHS - T BT X 7z,

3'p NMR 8p (162 MHz, d6-DMSO): 9.63, 9.96 (1P, 2 x s, }:1.02:1.00)
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'H NMR (DMSO-djs, 400
MHz) & (ppm) 0.93 (s, 3H), 1.09 (s, 6H), 2.09 (s, 3H), 3.01-3.04 (t, /= 6.54 Hz, 2H),
3.40-3.42 (d, J= 5.10 Hz, 1H), 3.53-3.62 (m, 2H), 3.83-3.91 (m, 1H), 3.94-4.01 (m,
4H), 4.10-4.15 (m, 1H), 4.20-4.25 (m, 1H), 4.88-4.91 (t, /= 5.20 Hz, 1H), 5.23 (s,
1H), 5.33-5.37 (t, J= 7.19 Hz, 1H), 5.67-5.78 (m, 1H), 5.93 (s, 1H), 7.18-7.21 (m,
1H), 7.27-7.32 (m, 5H), 7.96 % 188.03 (2d, J/=7.59 Hz, 1H), 10.87 (s, 1H); *'P NMR
(DMSO-ds, 162 MHz) § (ppm) 9.74 5% 1%9.98 (2s); Scan ES* 629(M+H)", A max =
300.7 nm; HPLC(8%fich 729, 0-100%ACN) tr =4.89 min A nay = 302.1nm
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'H NMR (DMSO-ds, 400
MHz) § (ppm) 0.92 (s, 3H), 1.09 (s, 6H), 3.05 (t, J= 6.45 Hz, 2H), 3.29 (s, 1H), 3.41
(d, /= 5.60 Hz, 2H), 3.91-3.93 (m, 3H), 4.17-4.21 (m, 4H), 4.91 (t, J= 5.59 Hz, 1H),
5.06 (d, J= 4.25 Hz, 1H), 5.23 (t, J= 7.50 Hz, 1H), 5.65-5.67 (m, 1H), 5.76-5.83 (m,
1H), 5.91 (s, 1H), 7.08 T’ 7.16 (25, 2H), 7.45-7.79 (m, 5H); *'P NMR (DMSO-d;,
162 MHz) & (ppm) 9.57-9.78 (2s, 1P); ' F NMR (ds~DMSO, 235 MHz) & (ppm) -
60.79 (s, 3F); Scan ES* 655 (M+H)", A max = 280.73 nm; HPLC (10 iz b7z v
0-100%ACN) tr =5.08 min A ey = 271.4 nm.
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goooogag

"H NMR (DMSO-dj, 400

MHz) & (ppm) 0.91-0.92 (d, J= 2.09 Hz, 3H), 1.09 (s, 6H), 3.02-3.06 (m, 2H), 3.41(d,
J=6.17 Hz, 2H), 3.53-3.57 (m, 1H), 3.84-3.94 (m, 3H), 4.03-4.13 (m, 3H), 4.18-4.23
(m, 1H), 4.91-4.94 (t, J= 5.48 Hz, 1H), 5.06 (s, 1H), 5.23-5.27 (t, /= 6.82 Hz, 1H),
5.65-5.67 (m, 1H), 5.79-5.87 (m, 1H), 5.90 (s, 1H), 7.09% T*7.16 (2s, 2H), 7.48-7.55
(m, 3H), 7.64-7.67 (m, 2H); "* F NMR (ds—DMSO, 235 MHz) & (ppm) -60.79 (s, 3F);
3'P NMR (DMSO-ds, 162 MHz) & (ppm) 9.55 5 089.76 (2s); Scan ES* 655 (M+H)", A
max = 270 nm; HPLC (10 5 lich 729 . 0-100%ACN) tr=5.03 min A max = 271 nm.
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'H NMR (DMSO-d, 400
MHz) & (ppm) 0.83 (m, 3H), 0.93-0.94 (d, J=3.75 Hz, 3H), 1.10 (s, 6H), 1.22 (s,
10H), 1.44 (m, 2H), 2.56 (d, J= 8.2 Hz, 3H), 2.88-2.93 (m, 2H), 3.31 (m, 2H), 3.43 (d,
J=5.60 Hz, 2H), 3.50-3.53 (m, 1H), 3.91-3.93 (m, 3H), 4.04-4.07 (m,1H), 4.13-4.16
(m, 1H), 4.91 (t, J= 5.59 Hz, 1H), 5.06 (s, 1H), 5.23 (m, 1H), 5.65-5.67 (m, 1H), 5.91
(s, 1H), 7.08-7.16 (m, 2H), 7.50-7.57 (m, 1H); *'P NMR (DMSO-ds, 162 MHz) &
(ppm) 10.52 % T*10.66 (2s); Scan ES* 623 (M+H)", A max = 280.73 nm; HPLC
(85 FHIzHIZ 0, 0-100%ACN) tr =6.07 min A pmay = 274.9 nm.
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'H NMR (DMSO-ds, 400 MHz) & (ppm)
0.76-0.81 (td, J= 2.40 Hz &% T’ J= 7.43 Hz, 6 H), 0.86-0.87 (d, J= 5.51Hz, 3H), 1.05 (s,

6H), 1.11-1.19 (m, 4H), 1.33-1.39 (m, 4H), 2.80-2.87 (q, /= 9.50 Hz, J= 8.67 Hz,

4H), 3.01-3.04 (t, J= 6.23 Hz, 2H), 3.42-3.43 (m, 2H), 3.50-3.60 (m, 1H), 3.81-3.88

(m, 3H), 3.97-4.01 (m, 1H), 4.07-4.10 (m, 1H), 4.84-4.87 (m, 1H), 5.06 (s, 1H), 5.23
J185.29 (2d, J= 8.0 Hz,1H), 5.70 (s, 1H), 5.91 (brs, 1H), 7.10% T’ 7.17 (2s, 2H), 7.49

B 1*7.55 (2d, J= 8.0 Hz,1H); *'P NMR (DMSO-ds, 162 MHz) & (ppm) 10.44 2 O}

10.56 (2s); Scan ES* 609 (M+H)", A max = 279.7 nm; HPLC (8%3RlicH 7z v . 0-100%ACN)
tR=5.59 min A max = 274.9 nm.
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'H NMR (DMSO-dj, 400

MHz) 8 (ppm) 0.93-0.94 (s, 3 H), 1.10 (s, 6H), 2.43-2.45(d, J= 4.26 Hz, 3H), 3.13 (t,
J=6.23 Hz, 2H), 3.36-3.37 (d, J= 5.24 Hz, 2H), 3.56-3.60 (m, 2H), 3.97-4.01 (m,
3H), 4.07-4.21 (m, 3H), 4.92-4.94 (m,1H),5.08 (s, 1H), 5.30-5.32 (m, 1H), 5.59-5.67
(2d J=8.0 Hz, 1H), 5.91 (s, 1H), 7.13 (m, 2H), 7.42-7.50 (m, SH), 7.45-7.54 2d J=
8.0 Hz, 1H); *'P NMR (DMSO-d;s, 162 MHz) § (ppm) 10.53 }20¥10.34 (2s); Scan ES
T 601 (M+H)", A max = 268.7; HPLC (8% lizH72 0, 0-100%ACN)tr =3.37 min

A max = 274.9 nm.
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'H NMR (DMSO-ds, 400 MHz) & (ppm) 0.92 (d,
J=2.56, 3H), 1.10 (s, 6H), 1.44-1.43 (m, 4H), 1.50-1.53 (m, 2H), 2.97-3.02 (m, 4H),
3.07-3.10 (t, J= 6.66 Hz, 2H), 3.42 (d, J= 5.64 Hz, 2H), 3.56-3.60 (m, 1H), 3.89-3.94
(m, 3H), 4.04-4.10 (m, 1H), 4.13-4.20 (m, 1H), 4.91-4.93 (t, /= 5.64 Hz, 1H), 5.06 (s,
1H), 5.25-5.31 (2d, J=9.31 Hz, 1H), 5.68 (m, 1H), 5.90 (s, 1H), 7.17 % T*7.10 (2s,
2H), 7.50-7.55 (2d, J=9.01 Hz, 1H); *'P NMR (DMSO-ds, 162 MHz) & (ppm) 8.75
F27%8.59 (25); Scan ES* 565 (M+H)", A max = 275.7 nm; HPLC (6 lizH 720,
0-100%ACN) tg =3.08 min A max = 273.7 nm.
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'H NMR (DMSO-d;, 400 MHz) & (ppm)

0.92 (d, J=2.56, 3H), 1.10 (s, 6H), 1.13 (m, 5H), 1.46-1.47 (m, 1H), 1.62 (m, 2H),
1.76-1.78 (m, 2H),2.80 (m, 1H), 3.07-3.10 (t, J= 6.66 Hz, 2H), 3.42 (d, J= 5.64 Hz,
2H), 3.56-3.60 (m, 1H), 3.89-3.94 (m, 3H), 4.04-4.10 (m, 1H), 4.13-4.20 (m, 1H),
4.91-4.93 (t, J= 5.64 Hz, 1H), 5.06 (m, 2H), 5.25 % 1¥5.31 (2d, J= 7.2 Hz, 1H), 5.68-
5.71 (m, 1H), 5.90 (s, 1H), 7.19 % T}7.09 (2s, 2H), 7.50 %2 T}7.55 (2d, J= 7.2 Hz, 1H);
3'P NMR (DMSO-dj, 162 MHz) & (ppm) 9.05 % 7¥8.91 (2s) Scan ES* 579 (M+H)", A

=280.7 nm; HPLC (65 lizH7-21 . 0-100%ACN)tg =3.23 min A pax = 274.9 nm.
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'H NMR (DMSO-ds, 400 MHz) § (ppm) 0.92 (d,
J=2.56, 3H), 1.10 (s, 6H), 3.0 (m, 4H), 3.07-3.10 (t, J= 6.66 Hz, 2H), 3.31 (s, 2H),
3.42 (d, J= 5.64 Hz, 2H), 3.56-3.60 (m, 3H), 3.89-3.94 (m, 3H), 4.04-4.10 (m, 1H),
4.13-4.20 (m, 1H), 4.91-4.93 (t, J= 5.64 Hz, 1H), 5.08 (s, 1H), 5.25-5.31 (m, 1H),

5.68-5.71 (d, J= 7.2 Hz, 1H), 5.90 (s, 1H), 7.18 R T}7.12 (2s, 2H), 7.52 % TX7.50 (2d,
J=7.6 Hz, 1H); *'P NMR (DMSO-ds, 162 MHz) & (ppm) 7.76 % 1*7.61 (2s); Scan ES
* 567(M+H)", A max = 279.7 nm; HPLC (10 20 8li2b72 1. 0-100%ACN) tr =3.42 min

Amax =273.7 nm.
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'H NMR (DMSO-ds, 400 MHz) & (ppm) 0.93-0.94 (d,
J=3.75 Hz, 3H), 1.10 (s, 6H), 1.78-1.79 (q, J= 5.80 Hz, 4H), 3.09-3.09 (m, 6H), 3.42
(s, 2H), 3.57-3.59 (m, 1H), 3.92-3.93 (m, 3H), 4.09-4.11 (m, 1H), 4.16-4.18 (m, 1H),
4.93 (brs, 1H), 5.10 (s, 1H), 5.28-5.32 (t, J= 8.00 Hz, 1H), 5.70 (d, J=8.0 Hz, 1H),
5.89 (s, 1H), 7.27 %R T’7.40 (25, 2H), 7.55 R T*7.61 (2d, J= 8.0 Hz, 1H); *'P NMR
(DMSO-ds, 162 MHz) & (ppm) 7.56 % T*7.69 (2s); Scan ES * 551(M+H)", A max =
275.7 nm; HPLC (10 iz H721 ., 0-100%ACN) tg =3.88 min A yax = 273.7 nm.
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HBV wt (HepG2)
b3 N
ECso (1M)
LddA 3 >10
Ex 1 (A550) 3 0.062 = 0.018
LdT 3 0.26 + 0.048
FITV 3 0.022 £+ 0.007
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goooano

A550 (EHipill) ZIV XikOBE LcKET v T DIFIRIC S THIRE L7z A550 (Efiisl1) & FLAJATP

L& Wit L (A550)

(ZEHEHI1) IRF R ¥ FEddATP
BYMES (pmol / gfiTfit) (RF ) (pmol / g fiFRg)  (pmol / 10°4A)*
IVAE (10 mg/kg)
1M1 65.8 1 2025 17.8
1M2 89.1 1 1930 16.9
1M3 85.1 1 1355 11.9
FH 80.0 1770 15.5
IVA & (10 mg/kg)
2M1 283 3 1345 11.8
2M2 26.0 3 1940 17.0
2M3 29.3 3 2990 26.2
H 279 2092 18.3
# 0 A& (20 mg/kg)
3MI1 411 1 210 1.8
IM2 272 1 575 5.0
3M3 70.2 1 400 3.5
) 251 395 3.5
#& 0 A £(20 mg/kg)
4M1 360 3 200 1.8
4M2 92.1 3 330 2.9
4M3 161 3 405 3.6
FH 204 312 2.7
o A &(20 mg/kg)
5M1 16.4 8 280 25
5M2 28 8 805 52
S5M3 16.2 8 275 2.4
¥ 20.1 382 33

*7YNZOWTONFHIEIE. 1T 5 2570114 X 1054l TH -7z (Toxicology in Vitro 20 (2005) 1582-1586).
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. HCV ELISA 2
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. HCV ELISA 2
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. HCV ELISA 2
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(Lo s HCV ELISA 2
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HPLC:
b BT AN Phenomenex Luna Amino 3 pm 100A, 30x2mm,
BEFE (MP) : (A) 70% 10mM NH,OAc 30% ACN pH 6.0
(B) 70% 1mM NH4OAc 30% ACN pH10.5
RAEEH -
T IRF [ g A B
0 0.00 400 80 20
1 0.10 400 80 20
2 0.11 400 40 60
3 0.21 400 40 60
4 2.60 400 10 90
5 2.61 400 0 100
6 5.60 400 0 100
7 5.61 400 80 20
8 9.00 400 80 20
MSIT 4 % i : 0.400 mL/%y. &R L
LS AAE: 10 uL
&% ATBRIE A A A A
M 107TFUARARAT =— | 498.0 112.0
oooooao
O0ODODOHPLCO D DONMIO8-0 D O OO DODOO
ooooo
HPLC:
BT A Phenomenex Luna Amino 3 pm 100A, 30x2mm,
BB (MP) : (A) 70% 10mM NH4OAc 30% ACN pH 6.0
(B) 70% 1mM NH4OAc 30% ACN pH10.5
RAEEH
T RF Wi A B
0 0.00 400 60 40
1 0.10 400 60 40
2 0.11 400 40 60
3 0.21 400 40 60
4 2.60 400 10 90
5 2.61 400 0 100
6 5.61 400 0 100
7 5.61 400 60 40
8 9.00 400 60 40
MSIZ 542 Bk : 0.400 wL/%y. &2 L
A 10 uL
ft& ATBRIE A A A Z

MM 107 FUARART =— | 538.0 152.0
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3H), 4.33-4.39 (m, 2H), 4.60-4.66 (m, 1H), 6.13 (d, J= 18.00 Hz, 1H), 6.67 (s, 2H),
7.21-7.35 (m, 15H), 7.81 (s, 1H), 10.86 (brs, 1H)
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53 72 C4sHysFaN6OsPS '"H NMR (DMSO-
ds, 400 MHz) 8 (ppm) 1.09 (s, 6H), 3.03 (s, 2H), 3.39-3.41 (m, 2H), 3.90-3.93
(m,5H), 4.05-4.08 (m, 1H), 4.20-4.23 (m, 2H), 4.62-4.65(m, 1H), 5.74 (m, 1H), 6.08-
6.14 (dd, J= 17.94 Hz and J= 4.22 Hz, 1H), 6.32 (m, 1H), 6.67 (s, 2H), 7.21-7.35 (m,
19H), 7.81 (s, 1H), 10.86 (brs, 1H) *' P NMR (DMSO-ds, 162 MHz) & (ppm) 9.83 (s,
1P) ¥ F NMR (DMSO- dy, 235 MHz) & (ppm) -116.24 (s, 1F), -158-.2 (s, 1F) Scan
ES* 899 (M-H)", UV A max 255 nm
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53 73R C26H31F2NgOsPS 'H NMR (ds -DMSO, 400 MHz) & (ppm) 1.09 (s, 6H),
3.03 (s, 2H), 3.39-3.41 (m, 2H), 3.90-3.93 (m,5H), 4.05-4.08 (m, 1H), 4.20-4.23 (m,
2H), 4.62-4.65(m, 1H), 4.92( m, 1H), 5.74 (m, 1H), 6.08-6.14 (dd, J= 17.94 Hz and
J=4.22 Hz, 1H), 6.32 (m, 1H), 6.67 (s, 2H), 7.21-7.35 (m, 4H), 7.81 (s, 1H), 10.86
(brs, 1H) *' P NMR (DMSO-ds, 162 MHz) & (ppm) 9.66 (s, 1P) '* F NMR (DMSO-
ds, 235 MHz) & (ppm) -116.24 (s, 1F), -158.44 (s, 1F) Scan ES * 657 (M-H)", UV A

max 254nm

gooocooao

O30bON-(4-0 00000000000 -09-[(2R)2-0000-2-0000-2-C-O00<0C
O-p-D-0O000-0C0CO0OO0CO0-0O0D0OO0)-5"-00-0(OODOODOOODODOGDO-te
rt-000-S-0fdo0-2-00000O000000
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ooocooao

5y ¥ CyHisFNsOoPS "H NMR (DMSO- dj, 400
MHz) § (ppm) 1.09 (s, 6H), 3.03 (m, 2H),3.42 (d, J=5.02 Hz, 2H),3.71 (d, J= 3.60 Hz,
31:H), 3.85-3.90 (m, 5H), 4.06-4.10 (m, 1H), 4.23-4.29 (m, 2H), 4.60-4.66 (m, 1H),
5.54-5.57 (m, 1H), 6.08-6.14 (dd, J= 17.94 Hz and J= 4.22 Hz, 1H), 6.28-6.33 (m,
1H), 6.60 (s, 2H), 6.80-6.85 (m, 2H), 7.18-7.20 (m, 2H), 7.23-7.25 (m, 15H), 7.82 (s,
1H), 10.56 (brs, 1H) )*' P NMR (DMSO-ds, 162 MHz) & (ppm) 9.83 (s, 1P) °F
NMR (DMSO- ds, 235 MHz) & (ppm) -116.24 (s, 1F), -158.2 (s, 1F) Scan ES* 911
(M-H)", UV A max 255 nm

goonoan
3lbON-(4-0000-00D0O00CDO0OO0)-09-[@R)2-0000-2-0000-2-C-O000O
- -D-ODO0DO0DO-0OCOCDD])-00O0O03S"-00-0-(ODODDO-tert-000-S-00
-2-000000000D0DaO

3b0031a0 0 000000000030 OOOOCOOOOODOO

goooan

O Ooooog

5+ 7R C27H3FNgOoPS 'H NMR (ds ~-DMSO, 400 MHz) § (ppm) 1.09

(s, 6H), 3.03 (m, 2H),3.42 (d, J=5.02 Hz, 2H),3.71 (d, J= 3.60 Hz, 3H), 3.85-3.90 (m,
5H), 4.06-4.10 (m, 1H), 4.23-4.29 (m, 2H), 4.60-4.66 (m, 1H), 4.92 (t, J=5.50 Hz,
1H), 5.54-5.57 (m, 1H), 6.08-6.14 (dd, J= 17.94 Hz and J= 4.22 Hz, 1H), 6.28-6.33
(m, 1H), 6.60 (s, 2H), 6.80-6.85 (m, 2H), 7.18-7.20 (m, 2H), 7.82 (s, 1H), 10.56 (brs,
1H), %' P NMR (DMSO-ds, 162 MHz) & (ppm) 9.86 (s, 1P) ' F NMR (DMSO- d;,
235 MHz) 8 (ppm) -158.24 (s, 1F) Scan ES * 669 (M-H)", UV A max 254nm
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oooDnD
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-tert-0 00 -S-000-2-000000000000
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5373 CasHasFsNgOsPS "H NMR (ds
-DMSO, 400 MHz) & (ppm) 1.09 (s, 6H), 3.03 (t, J= 6.44 Hz, 2H),3.42 (s, 2H), 3.87-
3.92 (m, 5H), 4.03-4.08 (m, 1H), 4.24-4.29 (m, 2H), 4.60-4.64 (m, 1H), 5.79-5.82 (m,
1H), 6.08-6.14 (dd, /= 17.94 Hz and J= 4.22 Hz, 1H), 6.28-6.33 (m, 1H), 6.60 (s, 2H),
7.23-7.25 (m, 15H), 7.50-7.70 (m, 4H), 8.25 (brs, 1H), 10.76 (brs, 1H),*' P NMR
(DMSO-ds, 162 MHz) 8 (ppm) 9.86 (s, 1P) " F NMR (DMSO- ds, 235 MHz) & (ppm)
-158.20 (s, 1F) Scan ES* 949 (M-H)", UV A max 254nm
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5y TR C27H3 F4NsOsPS 'H NMR (ds -DMSO, 400 MHz) & (ppm)
1.09 (s, 6H), 3.03 (t, J= 6.44 Hz, 2H),3.42 (s, 2H), 3.87-3.92 (m, SH), 4.03-4.08 (m,
1H), 4.24-4.29 (m, 2H), 4.60-4.64 (m, 1H), 4.91 (brs, 1H), 5.79-5.82 (m, 1H), 6.08-
6.14 (dd, J= 17.94 Hz and J= 4.22 Hz, 1H), 6.28-6.33 (m, 1H), 6.60 (s, 2H), 7.50-7.70
(m, 4H), 8.25 (brs, 1H), 10.64 (brs, 1H) ,*' P NMR (DMSO-d;s, 162 MHz) § (ppm)
9.86 (s, 1P) ¥ F NMR (DMSO- ds, 235 MHz) & (ppm) -158.24 (s, 1F) Scan ES * 669
(M-H)*, UV A pax 254nm
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goooogag

5+ ¥R CyH3sCIN,Os Siz. "H NMR (DMSO-ds, 250 MHz) & (ppm)
9.01 (s, 1H, H-8), 8.61 (s, 1H, H-2), 6.35 (s, 1H, H-1°), 5.35 (d, 1H, H-3", J34=9.7
Hz), 4.31 (m, 1H, H-4"), 4.12-4.09 (m, 2H, H-5’, H-5°"), 1.22-0.94 (m, 28H, iPr).
LRFAB-MS (GT): 527 (M+H)", 525 (M-H)". UV Amay 263 nm. R,0.17 (BEEETF )L
/CH,CL, 10/90, v/v).
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0000000000000 000000O00000OO00000000000D0ooao
000ONay,S0,0 0000000000000 000000000000020% Et,00 0
0000000 C00D00000000000000020000000004a0 4.62g90
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4y 72 C27HysCIN4Os Si; "H NMR (DMSO-d, 200 MHz) 8
(ppm) 8.81 (s, 1H, H-8), 8.64 (s, 1H, H-2), 6.64 (s, 1H, OH-2), 6.33 (s, 1H, H-1°),
4.57 (d, 1H, H-3°, J3-.4= 6.6 Hz), 4.20-3.97 (m, 3H, H-4’, H-5’ &R O* H-5""), 1.20-1.00
(m, 28H, iPr), 0.14 (s, 9H, Si(CH3)3). LRFAB-MS (GT): 625 (M+H)". R;0.72 (Bl = F )
/CH,CI, 10/90, v/v);

0O 04%ald 0.75g0 10%0 O O O 0O OO
goooogad

53 R C27H,4sCIN4Os Sis "H NMR
(DMSO-dy, 200 MHz) & (ppm) 8.80 (s, 1H, H-8), 8.73 (s, 1H, H-2), 6.64 (s, 1H, OH-
2%), 6.55 (s, 1H, H-17), 4.62 (d, 1H, H-3’, *J3-4> = 9.1 Hz), 4.39 (m, 1H, H-4), 4.13
(dd, 1H, H-5’, Js4» = 3.4 Hz, *J5..s» = 13.2 Hz), 3.90 (dd, 1H, H-5"", Js».4 = 2.6 Hz,
2Js».5 = 13.2 Hz), 1.15-1.00 (m, 28H, iPr), 0.10 (s, 9H, Si(CH;); ). LRFAB-MS
(GT): 625 (M+H)". R;0.64 (Bl .7 )L /CH,Cl, 10/90, v/v).

gooooao
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DASTO 40.68mmoll D 0 OO0 O O0OOCODODOODODOOODODDODODODOCODODODOOODA.5000
O0oo0o0o0oo0ODOoO0oO0OO0oo0OO0oooO0ooOOO0ONaHCO;0ODOOSO 0000000000
ooo0obODDbOO0O00O0oo0ooooONaSo,00000000D000000020% Et,00 0 0
goobobooooboboooooboboooobbooobbboogb1liligh 260 0000
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53 Ca7HyyCIN4O4 Sis, '"H NMR (CDCl3-ds, 200 MHz,) 8(ppm) 8.79 (s, 1H, H-
8), 8.48 (s, 1H, H-2), 6.48 (d, 1H, H-1°, J;-s = 16.0 Hz), 4.74 (dd, 1H, H-3’, J;4=9.4
Hz, J3.¢ = 22.4 Hz), 4.36 (d, 1H, H-5", *J5.5» = 13.4 Hz ), 4.20 (m, 1H, H-4"), 4.10
(dd, 1H, H-5"*, *Js».5 = 13.4 Hz, Js»4» = 2.6 Hz ), 1.30-1. 10 (m, 28H, iPr), 0.00 (s,

9H, Si(CH;)s). LRFAB-MS (GT): 627 (M+H)". UV Amay 263 nm. R;0.24 (U =F )L T —5 )1
/A=), 30/70, v/v).

ooooaon

6all 6-0 O O -9-[(2R)-2-0 00O -2-C-O0O00D0-2-0000O-B-D-0DO00O0DO0-000O
gogoboooad
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goo.89gu 780 D0 OO OoOoooOooOOOO

ooocooao

O O o

i oY
C12H9CIFN,O;3, '"H NMR (DMSO-ds, 200 MHz) 8(ppm) 9.02 (s, 1H, H-8), 8.89 (s,
1H, H-2), 6.55 (d, 1H, H-1°, Jy- = 16.1 Hz), 6.34 (Id, 1H, OH-3"), 5.38 (It, |H, OH-
5%), 4.64 (dt, 1H, H-3’, J34=9.3 Hz, J3. s = 22.5 Hz), 4.07 (m, 1H, H-4"), 3.83 (m,
2H, H-5’, H-5""), 3.76 (d, 1H, =F =)}, *Jyr = 5.3 Hz). *C NMR (DMSO-ds, 75
MHz,) 8(ppm) 152.0 (C-2), 151.2 (C-4), 149.5 (C-6), 144.7 (C-8), 130.9 (C-5), 95.1
(d, C-2, 'J.r=182.3 Hz), 88.0 (d, C-1°, *J ;= 39.8 Hz), 82.9 (d, CCH, Jc.r = 8.2
Hz), 82.5 (C-4’), 75.3 (d, CCH, Jc.r = 31.5 Hz), 72.7 (d, C-3’, *J3-.,= 19.5 Hz), 59.0
(C-5"). "FNMR (DMSO-ds, 235 MHz) 8(ppm) -159.0 (m). LC/MS: (M+H") 313.1
(8.29 min). UV Ama 262 nm. R;0.21 (MeOH/CH,CI, 7/93, v/v).
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Ooooao

43 ¥ C12H12FNsO;3. '"H NMR (DMSO-dj;,
200 MHz) 8(ppm) 8.40 (s, 1H, H-8), 8.17 (s, 1H, H-2), 7.38 (Is, 2H, NH.) 6.35 (d,
1H, H-1°,°J;-5=17.1 Hz), 6.25 (m, 1H, OH-3"), 5,33 (It, 1H, OH-5), 4.68 (m, 1H,
H-3), 4.00-3.69 (m, 3 H, H-4’, H-5’, H-5"°), 3.77 (d, 1H, =F =)V, *Jur = 5.4 Hz). *C
NMR ( DMSO-ds, 75 MHz) 8(ppm) 155.8 (C-4),152. (C-2), 149.0 (C-6), 138.7 (C-8),
118.5 (C-5), 95.4 (d, C-2’, 'Jp.r = 180.8 Hz), 87.6 (d, C-1°, *J;-.p=40.5 Hz), 82.5 (d,
CCH, *Jcr = 8.0 Hz), 82.0 (C-4), 74.5 (d, CCH, *Jcr = 31.0 Hz), 72.8 (d, C-3°, 3¢
=19.5 Hz), 59.2 (C-5"). YF NMR (DMSO-d;, 235 MHz) 8(ppm) -158.0 (t). LC/MS:
(M+H") 294.1 (5.74 min). UV Ama 258 nm. R;0.33 (MeOH/CH,CI, 15/85, v/v).

ooooaon
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ob0l1.5% MeOHO ODODDODOOOOGOooOooQoOOODOOOOOoOooOoooooOObOOOOd
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533 C31HssNsOg Siz. 'H NMR (DMSO-dy, 250 MHz) 8(ppm) 12.10
(Is, 1H, NH), 11.69 (Is, 1H, NH), 7.91 (s, 1H, H-8), 6.69 (s, 1H, OH), 5.94 (s, 1H, H-
1°),4.29 (d, 1H, H-3’, J3-.4- = 5.5 Hz), 3.85-3.95 (m, 3H, H-4’, H-5" and H-5""), 2.46
(m, 1H, CH(CHj3),), 0.90-1.08 (m, 30H, iPr and CH(CH3)3), 0.00 (s, 9H, Si(CHs),).
LC/MS: (M+H") 692.4 (24.96 min). UV Ama 254 nm, Ama 281 nm. R;0.34
(MeOH/CH,Cl, 15/85, v/v).
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00000000000 O00)2-Cc-00000-0000000-B-D-0000-000
ooooooooo
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OoOOooOo0Ooo0ooDO-200000000DASTO31.35mmolDC D00 O0O00O0OODOODOO
ooocoobObOOO0oDoooooobObiooboils0bb0o0ooooooooobobbOoooooon
OoONaHCO,0 O O OSODOO0O0O0OO0OO0OOODODDODODOOOOOOOODDODOGODRDOOOOONa,So
J00oooobpevo 2y 00000000 ooobObbooooooooboboboo0oogdd
ooocobODDbO0OO0D0oo0oool141gd700 0 000 O0ooOoOnO

goooogao

¥ C31Hsq FN5Os
Siz. '"H NMR (DMSO-ds 250 MHz) 8(ppm) 12.22 (s, 1H, NH), 8.09 (s, 1H, H-8),
6.21 (d, 1H, H-1°, J».p = 15.6 Hz), 4.54 (dd, 1H, H-3’, J3-.r =23.6 Hz, J3-4- = 9.8 Hz),
4.33 (m, 1H, H-5", Ys.s» = 13.1 Hz), 4.16 (m, 1H, H-5"), 2.81 (m, 1H, CH(CHs),),
1.13-1.03 (m, 34 H, iPr and CH(CH),), 0.08 (s, 9H, Si(CH;)s, *Juss = 6.9 Hz). *F
NMR (DMSO-ds, 235 MHz) 8(ppm) - 160.26 (dd, Jg-i: = 16.1 Hz, Jr3 = 23.3 Hz).
LC/MS: (M+H") 694.7 (24.02 min). LRFAB-MS (GT): 694 (M+H)", 692 (M-H)".
UV Amax 256 nm. R,0.46 (MeOH/CH,Cl, 05/95, v/v).

ooocooao
O6bON°-000000-9-[(RR)-2-0000-2-C-0000-2-0000-p-D-0000D0 -
gooooooobooogoao

Osbd1.8mmol0 00000001 8mICOO0O0O0O0D0OOCDOCOOODOAO24.54mmol
goocoobbobooooooooobobbicoobboboooooooobbboboooooobDb
CMOUOe-10%0 DD OO0OobObDOO0OO0oobbDooobboooobbooobboooDbab
ooocobDDbD344mgb 4800 0 0 0O O0ODOOOOO

gooodaad

FF CrHao
FN;sO, Siz. 'H NMR (DMSO-ds, 400 MHz) 8(ppm) 12.18 (Is, 1H, NH), 11.77(Is, 1H,
NH), 8.34 (s, 1H, H-8), 6.29 (d, 1H, OH-3", Jou.s = 7.5 Hz), 6.20 (d, 1H, H-1", I ¢ =
16.2 Hz), 5.39 (t, IH, OH-5’, Jon.s» = 5.1 Hz), 4.52 (dt, 1H, H-3’, J3.p = 22.9 Hz),
3.98 (m, 1H, H-4"), 3.90-3.85 (m, 2H, H-5’ RO'TF =)l ), 3.72 (m, 1H, H-5""), 2.52
(m, 1H, CH(CHs),), 1.14 (d, 6 H, CH(CH:), *Juu = 6.9 Hz). *C NMR (DMSO-d;,
100 MHz) 8(ppm) 180.7 (C-6), 155.3 (C-2), 148.9 (C-4), 137.3 (C-8), 120.4(C-5),
95.8 (d, C-2°, 'Jp = 182.1 Hz), 87.7 (d, C-1°, *J,-.r = 39.2 Hz), 83.4 (d, CCH, *Jc.r =
9.1 Hz), 82.6 (C-4"), 75.9 (d, CCH, 2Jc.r = 31.2 Hz), 72.9 (d, C-3’, 2J3.s = 19.1 Hz),
59.3 (C-57). Y"F NMR (DMSO-djs, 235 MHz) 8(ppm) - 158.9 (m). LC/MS: (M+H")
380.3 (8.34 min). UV Apaq 256 nm, R;0.40 (MeOH/CH,Cl, 15/85, v/v).

0Ooo0o00oo
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oooQ
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oooobobOoooooooocsgobooobobobooooooooboDDbDbbOoOooooonn
oooooDbOO0O0oDo0oooooobObbob0b0ooo0o13dmgd 33 0 00 oooonoan
gooooao

¥R
Ci1:H;; FNsO4 'H NMR (DMSO-ds, 400 MHz) 8(ppm) 10.70 (Is, 1H, NH), 7.98 (s,
1H, H-8), 6.60 (Is, 2H, NH), 6.21 (d, 1H, OH-3’, Jou.3 = 7.6 Hz), 5.83 (d, 1H, H-1",
Jip=16.9 Hz), 5.29 (t, 1H, OH-5, Jon.s = 5.2 Hz), 4.50 (td, 1H, H-3’, J3. = 22.8
Hz, J34 = 9.2 Hz), 3.93-3.81 (m, 3H, H-4’, H-’ R =F=)1), 3.70 (m, 1H, H-5").
C NMR (DMSO-d;s, 100 MHz) 8(ppm) 157.2 (C-6), 154.3 (C-2), 151.05 (C-4),
135.1 (C-8), 116.7 (C-5), 96.4 (d, C-2°, 'Jc.r = 182.1 Hz), 87.4 (d, C-1°,*Jcr = 39.2
Hz), 83.1 (d, CCH, Jcr = 9.1 Hz), 82.4 (C-4"), 76.2 (d, CCH, *Jcr = 31.2 Hz), 73.2
(d, C-3",%Jcr = 20.1 Hz), 59.5 (C-5°). ’F NMR (DMSO-dj, 235 MHz) 8(ppm) -158.5
(m). LC/MS (A): (M+H") 310.1 (5.55 min). LRFAB-MS (GT): 619 2M+H)*, 310
(M+H)", 152 (B+H)", 617 (2M-H)’, 308 (M-H)". UV Amax 253 nm

ooocooao

0 3cO 1-[2-0 00 -3,5-0-(1,3-000-1,1,3,3-00000O0O000O00O00O0ODOODO)Y-B -D
-ugo-00ooboboooooan
O3c003UOIOOO0ODOOODODOOOOL-[3,5-0-(1,3-000-1,1,3,3-000000D00
ocoooooo)-obODb-DOoO0DOOO0OODODODOODOODODOOOODODOOD

gooodad

273 C21H36N,0 Si; "H NMR (DMSO-ds, 400 MHz) 5(ppm)
11.58 (Is, 1H, NH), 7.74 (d, 1H, H-6, Js.s = 8.0 Hz), 5.68 (d, 1H, H-5, Js.c= 8.0 Hz),
5.45 (s, 1H, H-1°), 4.97 (d, 1H, H-3", Jy.4 = 9.2 Hz), 4.06-3.90 (m, 3H, H-4, H-5),
1.14-0.87 (m, 28H, iPr). LR LC/MS: (M+H") 485.1 (M-H) 483.1 (5.53 min). UV
Aamax 262 nm. R;0.40 (MeOH/CH,Cl, 05/95, v/v).

oooooao

O 4cO 1-[3,5-0-(1,3-0 00 -1,1,3,3-00000000000O0OOO0)-2-Cc-O0O00O0O
Ooooo0oooO0-B-D-0000 -000O0DO7]0000OYoshimura, Y.O lino T.0O Mat
suda, A. O O O Tetrahedron Lett. 19910 320 6003-6006[]
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goooogag
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5 F R CagHas N2O7 Siz "H NMR (DMSO-ds, 400 MHz)
8(ppm) 11.35 (Is, 1H, NH), 7.44 (d, 1H, H-6, Js.s = 8.0 Hz), 6.54 (s, 1H, OH), 6.02 (s,
1H, H-17), 5.54 (d, 1H, H-5, Jo.s= 8.0 Hz), 4.13-3.93 (m, 3H, H-3’, H-5"), 3.75 (m,
1H, H-4"), 1.03-0.96 (m, 28H, iPr), 0.00 (s, 9H, Si(CH3)3).. ®C NMR (DMSO-ds,
100 MHz) 8(ppm) 163.4 (C-4), 150.8 (C-2), 141.6 (C-6), 103.6 (CCSi), 101.2 (C-5),
92.5 (CCSi), 87.3 (C-17), 80.9 (C-4°), 77.9 (C-2°), 75.9(C-3"), 61.8 (C-5°), 17.7-17.1
(8C, 4 SiC(CHs)y), 13.3-12.6 (4C, 4 SiC(CHj)y), 0.2 (3C, Si(CH3)3). LR LC/MS:
(M+H") 583.2 (M-H") 581.2 (6.72 min). UV Amg 261 nm. R,0.27 (BEEE=F )L
/CH,Cl, 10/90, v/v).

ooooaon

5c0 1-[(2R)-2-0 000 -2-0 00O -3,5-0-(1,3-000 -1,1,3,3-0 00000000
ocooogo)-2-Cc-0ooboooooobogoo-p-D-O0D0O0-0OC0CO0O0O0O0O0D]OOO0
Sc0Sal 0 000o0ooDoo0ob4c000nnnooobDOOO

ooooaon

5372 C27Hys FN,06Si; 'H NMR (DMSO-dj, 400 MHz) 8(ppm) 11.62 (sl, 1H,
NH), 7,43 (dl, 1H, H-6, Js.s = 8.0 Hz), 6.12 (d, 1H, H-1", ;- = 16.8 Hz), 5.68 (d, 1H,
H-5,J56=8.0 Hz), 4.22-3.85 (m, 4H, H-3’, H-4’, H-5"), 1.16-1.00 (m, 28H, iPr), 0.00
(s, 9H, Si(CH3)3). ’F NMR (DMSO-ds, 376 MHz) 8(ppm) -159.7. LR LC/MS:

(M+H") 585.2 (M-H’) 583.3 (6.47 min). UV Apa 261 nm. R, 0.52 (BFEE=F )L
/CHyCl, 15/85, v/v).

goooand

é6cO 1-[(2R)2-0 000 -2-C-OO0O0DO0-2-0000-p-D-0DO00O0-00000D0ODO0O
gogd
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goooooooobooogoobooboooobooobobooooboboooobDbooo
go-100% D OoOoODOOO0DOoOoooooboobboboooooooobbbooDooooao
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goooogag

43 %3 CiiH; FN;0s, 'H NMR (DMSO-d;, 400 MHz)
3(ppm) 11.49 (sl, 1H, NH), 7.87 (d, 1H, H-6, Js.s = 8.0 Hz), 6.18 (d, 1H, OH-3’, Jous
= 7.2 Hz), 6.10 (d, 1H, H-1°, J;-.r = 18.0 Hz), 5.69 (d, 1H, H-5, Js.c = 8.0 Hz), 5.32
(m, 1H, OH-5%), 4.19-4.10 (m, 2H, H-3’ % ' =F=)1), 3.85-3.75 (m, 2H, H-4* H-5),
3.60 (m, 1H, H-5>’). “C NMR (DMSO-ds, 100 MHz) 8(ppm) 163.3 (C-4), 150.6 (C-
2), 140.1 (C-6), 102.5 (C-5), 95.5 (d, C-2’, Jop = 186.1 Hz), 87.1 (d, C-1’, o5 = 10
40.2 Hz), 83.2 (d, CCH, *Jc.r = 8.0 Hz), 82.1 (C-4"), 76.5 (d, CCH, *Jc.r = 30.1 Hz),
73.3 (d, C-3", 2Jer = 19.1 Hz), 58.7 (C-5°). "F NMR (DMSO-ds, 376 MHz) 8(ppm)
-158,2. LR LC/MS: (M+H") 271.1 (M-H") 269.2 (1.12 min). HRFAB-MS
C11H1205N,F. (M+H") 3HE84E 271.0730, 28 271.0739. UV Apa 261 nm. Ry
0.33 (MeOH/CH,Cl, 20/80, v/v).
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gooboooad

1-(B -b-0DO0-0000000DD0OD0409mmolD000DO0O43mMLO0O0O0CDODODOO

oo pooOoO200000D00O0000O00TIPSCIL, D16 20000000 DODODOO
oooooboo0ooooooooobD3awWooooobobboooooooboooDoDbaOo
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uoooboboooooboooooobooooobooooooboon

O oOooogoQgoooaoo
O 0Oo0oogogdg

O 0Oo0ooogdg

O 0Oo0oogogogao

O 0Oo0oooQgdg

O
4
O
0
O
O

30
D+ CHyo N2O5 Siy, '"H NMR

(DMSO-dj, 400 MHz) 5(ppm) 0.94-1.04 (m, 28H), 1.73 (s, 3H), 3.86-3.96 (m, 1H),
4.06-4.13 (m, 2H), 4.14-4.20 (m, 1H), 5.44-5.48 (m, 1H), 5.53 (brs, 1H), 5.77 (brs,
1H) 7.42 (s, 1H), 11.35 (brs, 1H). UV Ama 212 nm, 266 nm.
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oo
53 72 C27Hyg N2O7 Sis. Scan ES* 597 (M+H)", UV Apax 265 nm.

00
-[(2R)-2-0 000 -2-0000 -3,5-0-(1,3-000-1,1,3 ,3-0 0000000
Do0O0)2-Cc-00000-0000000-B-D-0000-000000007]0

SaDOdgoooOooobboo4a0 0000 obooOoOoogon
g

272 C27HyFN206 Sis '"H NMR (CDCls-ds 400 MHz) 8(ppm) 0.1 (s, 9H), 1.05-

1.14 (m, 28H), 1.92 (s, 3H), 3.99-4.13 (m, 1H), 4.44-4.9 (m, 3H), 6.35 (d, 1H, J =
16.44 Hz), 7.2 (s, 1H), 8.86 (s, 1H). Sean ES* 599 (M+H)",

ooooaon
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ooooaon

R

C1:H;3 FN;0s,"HNMR (CDCls-dg, 400 MHz) 8(ppm) 1.75 (s, 3H), 3.6-3.65 (m,
1H), 3.82-3.84 (m, 2H), 4.07 (d, 1H, J = 5.27 Hz), 4.19 (m, 1H), 5.4 (brs, 1H), 6.08
(d, 1H, J= 17.8 Hz), 6.17 (brs, 1H), 7.8 (s, 1H), 11.46 (brs, 1H). Scan ES* 285
(M+H)", UV Amax 266 nm.
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¥ C33HsiN30 Siz Scan ES* 686 (M+H)", UV Apmax 260 nm, 310 nm.
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00

¥R C3oHyy FN;3O¢ Siz. Scan ES ™ 688 (M+H)", UV Apax 260 nm, 310 nm.
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oooDnD
6e0N*-0 0000 -1-[(2R)-2-0 000 -2-C-0000-2-0000-B -D-0000-0
Oo0ooo0OD0oojoo00ao

ée0 0 7i0D0000O0DOO0OOUODOSse000O0DODODOODDOD
goooano

473 C1sHis FN30s,"H NMR (DMSO-d; 400 MHz) 8(ppm) 3.63-
3.69 (m, 1H), 3.82-.393 (m, 2H), 4 (d, 1H, J = 5.27 Hz), 4.13-4.24 (m, 1H), 5.38 (brs,
1H), 6.23-6.28 (m, 2H), 7.32-7.36 (m, 1H), 7.49-7.53 (m, 2H), 7.6-7.64 (m, 1H),
7.99-8.01 (m, 2H), 8.34 (d, 1H, J = 7.32 Hz), 11.30 (brs, 1H). Sean ES* 374 (M+H)",
UV Amax 262 nm, 303 nm.
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7kO0 1-[(2R)-2-0 000 -2-C-O0 000 -2-0000-p -D-OD0OO0O0-0DO0ODODDODOOO
Ooooaod
00000
53 CiHy2 FN;O4, '"H NMR (DMSO-dg 400 MHz)
8(ppm) 3.57-3.62 (m, 1H), 3.77-3.80 (m, 2H), 3.95 (d, 1H, J = 5.53 Hz), 4.03-4.16
(m, 1H), 5.2 (brs, 1H), 5.73 (d, 1H, J = 7.19 Hz), 6.06 (d, 1H, J = 7.19 Hz), 6.14-6.25
(m, 1H), 7.17-7.3 (2brs, 2H), 7.74 (d, 1H, J = 7.74 Hz). Scan ES* 270 (M+H)", UV
Amax 271 nm.
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udad

ooooao

okO 1-[(2R)-2-0 OO0 -2-C-O0DODOO0-2-0D0000-B-D-OD00C0C-00O0O0CODODOGO

-4-N-0 00 0ooboobo-oooboo-s"-0b0-00bs-000o0o0-2-000000000
oo

8kO 0.35mmol0 0O THFO O OO DO OODOOOOO1.05mmol0 00 00OCOCOCDODOODOOO
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ooobObOO0O00oo0oooos3sgooooobbOobooooobooooOoonoaoOantert-
Oo0ooODOoooDOooO0o.7/m/mmolD 00 00D0O0D0O0OC0DODODOODO2000D00

OO0obDCMO OO OOO0OOONaS,0z0 0000000000 o0Hx0022000000
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ooooOooao

5373 C47Hso FN30y; PS;. Scan ES* 938 (M+H), UV A ax 277 nm
Ooo0o0ooOoaoao
0 11kd 1-[C2R)-2-0 000 -2-C-O000DO0-2-0000-B -D-0000-0000O00O0OO
o-0ooo-s5"-00-000s-00b0b00-2-00000000000
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¥R Cy5H3; FN3O9 PS,. 'H NMR (DMSO-d,
400 MHz) 8 (ppm) 1.17 (s, 18H), 3.08-3.11 (t, J= 6.07 Hz, 4H), 3.99-4.08 (m, 7H),
4.22-4.28 (m, 2H), 5.73-5.75 (d, J= 7.30 Hz, 1H), 6.30 (brs, 2H), 7.26-7.31 (d,
J=17.30 Hz, 2H), 7.47-7.48 (d, /= 7.30 Hz, 1H) ’F NMR (DMS0-ds, 376 MHz) &
(ppm) -156.48 (s, 1F) *'P NMR (DMSO-d;, 162 MHz) & (ppm) -1.96 (s, 1P). Scan
ES* 638 (M+H)", UV A max 271 nm
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ooooooz.7smmolD 00 0000O0O0O0O0O0O0O0O0O20000000000000
OobpcMO OO0 O000OHOO2000000000000000NaSO,0000000000
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booooooooooooooooaon

oooooao

573 CasHys FN5O5Si, Scan ES*
696 (M+H)", A max 260 nm. Scan ES™ 694 (M+H)’, UV A max 260 nm
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5y 73 CigHys FN5O4Si. Scan ES ™ 680 (M+H)", UV A e 260 nm

0Do0O0O00oo

0150N2-0 0000000 -9-[(2R)-2,3-0 0000 -2-C-0000-2-000 0 -B -D-O
0D0O0-0000000000000
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5y -2 C3:H3g FNsO4. "H NMR (CDCl3-ds,
400 MHz) 5 (ppm) 2.38-2.45 (m, 2H), 2.75 (brs, 2H), 3.64-3.67 (d, J= 12.20 Hz, 2H),
3.77 (s, 4H), 4.20-4.23 (d, /= 11.7 Hz, 1H), 4.41-4.42 (d, J= 8.4 Hz, 1H), 5.83-5.87
(d, J=16.24 Hz, 1H), 6.80-6.82 (d, J= 8.12 Hz, 4H), 7.26-7.31 (m, 11H), 7.84 (brs,
1H), 9.26 (brs, 1H)
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5rF3X C12H 12 FNsOs. 'H NMR (DMSO-ds, 400 MHz) 8 (ppm) 2.57-
2.74 (m, 2H), 3.56 (s, 1H), 3.61-3.64 (d, J= 12.10 Hz, 1H), 3.79-3.82 (d, J= 12.10 Hz,
1H), 3.91-3.93 (d, J=5.40 Hz, 1H), 4.32-4.35 (m, 1H), 5.25 (s, 1H), 6.06-6.10 (d, J=
18.20 Hz, 1H), 6.64 (s, 1H), 8.01 (s, 1H), 10.82 (s, 1H) F NMR (DMSO-ds, 376
MHz) & (ppm) -138.4 (s, 1F).Scan ES™ 292 (M+H)", Scan ES* 316 (M+Na)*, UV %
max 251 nm |
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4 T2 Ca6H3; FNsOsPSi; "H NMR (DMSO-ds, 400 MHZ) & (ppm) 2.48 (s, 18H),
2.65-2.68 (m, 2H), 3.06-3.10 (q, J= 3.71Hz, X O J= 6.02 Hz, 4H), 3.97-4.04 (m, SH),
4.31-4.35 (m, 2H), 4.50-4.52 (m, 1H), 6.13-6.18 (d, J= 17.60 Hz, 1H), 6.63 (s, 2H),
7.82 (s, 1H), 10.85 (s, 1H). '’F NMR (DMSO-dj, 376 MHz) & (ppm) -139.2 (s, 1F).

Scan ES* 662 (M+H)", UV A max 254 nm. HPLC (87 Rlizb721 . 0-100%ACN)

tr =5.65 min. 10
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¥R Ca6H3r FNsOoPS; 'H NMR (DMSO-d,
400 MHz) § (ppm) 1.16 (s, 20H), 3.06-3.09 (m, 4H), 3.90-3.91 (d, J= 5.40 Hz, 1H),
3.99-4.10 (q, J= 6.70 Hz and J=7.00 Hz, 4H), 4.32-4.38 (m, 2H), 4.63 (m, 1H), 6.10-
6.14 (d, J= 16.93 Hz, 1H), 6.69 (s, 2H), 7.79 (s, 1H), 10.96 (s, 1H) *'P NMR (DMSO-
ds, 162 MHz) 8 (ppm) -1.91 (s, 1P) ""F NMR (DMSO-ds, 376 MHz) & (ppm) -156.82
(s, 1F) Scan ES* 678 (M+H)".
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00000000000 0000000000000A0 CogHasFN5O5SSis LR LC/MS: (M+H
™) 601.3 (M-H7) 599.3 (7.03 min). UV A 332 nm. R/ 0.71 (Ethyl acetate/CH2CI,
7/93, v/v)O
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nm, A paxz 273 nmO
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¥ C12Hy; FNsO12P3 3Na. '"H NMR (D;0, 300 MHz)

8(ppm) 8.31 (s, 1H, H-8), 8.14 (s, 1H, H-2), 6.28 (d, 1H, H-1", *J;.s = 15.6 Hz), 4.64
(m, 1H, H-3"), 4.42 (m, 1H, H-5"), 4.35-4.25 (m, 2H, H-4’ R T'H-5"), 2.82 (d, 1H,
TF =), *Tur = 5.5 Hz). *'P NMR (D,0, 121 MHz) 8(ppm) -10.27 (d, 1P, Py, Jpy.pp =
19.4 Hz), -11.03 (d, 1P, Py, Jpa.pp = 19.4 Hz), -22.38 (t, 1P, Pp, Jpp.py = Jop.pu = 19.4
Hz). F NMR (D0, 282 MHz) 5(ppm) - 160.0 (m). LRFAB-MS (GT): 600
(M+H)", 578 (M-Na+2H)", 556 (M-2Na+3H), 598 (M-H), 576 (M-Na)’, 554 (M-
2Na+H)’, 532 (M-3Na+2H)'.
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TEFR
Ci2H); FNsO3P; 3Na. '"H NMR (D0, 400 MHz) 8(ppm) 7.97 (s, 1H, H-8), 6.19 (d,
IH, H-1, ’J;5 = 16.0 Hz), 4.70 (m, H,O F® 1H, H-3°), 4.39 (m, 1H, H-5"), 4.29-
4.22 (m, 2H, H-4’ RO H-5"), 2.98 (d, 1H, =F =)L, *Ji.s = 5.0 Hz). 3'P NMR (D0,
162 MHz): -10.50 (d, 1P, Py, Jp,.pp = 19.4 Hz), -11.03 (d, 1P, Py, Jpa.pp = 19.4 Hz), -
22.38 (t, 1P, Pp, Jpppy = Jpp.pa = 19.4 Hz). ’F NMR (DMSO-ds, 376 MHz) 5(ppm) -
159,1 (m). LRFAB-MS (GT): 638 (M+Na)*, 616 (M+H)", 594 (M-Na+2H)", 572
(M-2Na+3H)", 550 (M-3Na+4H)", 592 (M-Na), 570 (M-2Na+H), 548 (M-3Na+2H)".

gooooaad

020 4-000 -7-[3,5-0-(1,3-000-1,1,3,3-000000000O0DO00O0O0D0)-B -D
-0D0D-0oo0o0bODbDbo0o0gER,3-dcocoooao
Oz2g0000012000000000DO0OQ0O9-[B -D-O0-0DOO0DO0O-7-000 -6-0
ooocoobooOoooooooooao

gooooad

4372 C23H;33CIN; OsSis.
'H NMR (DMSO-ds, 400 MHz) & (ppm) 0.96-1.04 (m, 28H), 3.92-3.95 (m, 3H),
4.41-4.58 (m, 2H), 5.65 (s, 1H), 6.08 (s, 1H), 6.71 (s, 1H), 7.83 (s, 1 H), 8.62 (s, 1H)
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EST(M+H)™ 528, UV A max 271 nmO
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2R : CasHesCIN;05Sis."H NMR (DMSO-ds, 400 MHz) § (ppm), 0.12 (s, 9H),
0.95-1.09 (m, 28H), 3.90-3.94 (m, 1H), 4.02-4.03 (m, 2H), 4.37-4.39 (d, J= 6.74 Hz,
1H), 6.43 (s, 1H), 6.44 (s, 1H), 6.68 (d, J=3.71 Hz, 1H), 7.71-7.72 (d, J=3.84 Hz,
1H), 8.66 (s, 1H)
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0590 4-0 0 O -7-[(2R)2-0 000 -2-00 00O -3,5-0-(1,3-0 00 -1,1,3,3-0 0000
00000000 00)2-C-000000000000-B-D-0000-0000000O0
00000 [2,3-d00 0000
O5g0 050 0000000000040 000000000000
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5y F-2 C23HysCIFN305Siz."H NMR (DMSO-dy, 400 MHz) & (ppm) 0.33 (s, 9H),
1.02-1.13 (m, 28H), 4.0.-4.03 (d, J= 13.42 Hz, 1H), 4.12-4.14 (d, /= 9.43 Hz, 1H),
4.27-4.31 (d, J= 14.00 Hz, 1H), 4.71 (brs, 1H), 6.58-6.62 (d, J=17.07 Hz, 1H), 6.82-
6.83 (d, J= 3.80 Hz, 1H), 7.72 (d, J= 3.80 Hz, 1H), 8.69 (s, 1H) ¥ F NMR (DMSO-
ds, 235 MHz) 6 (ppm) -159.6 (s, 1F)
D0O0O00O
06gd4-0 00 -7-[(2R)2-0 000 -2-C-0000-2-0000-B -D-0000-0000
00000000 [2,3-d000000
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¥R Ci3H, CIFN;0;. 'H NMR (DMSO-ds, 400 MHz) 8 (ppm) 3.60-3.65 (d, J=

5.44 Hz, 1H), 3.68-3.71 (d, J= 12.35 Hz, 1H), 3.85-3.88 (d, J= 12.35 Hz, 1H), 3.95-
3.97 (d, J= 8.90 Hz, 1H), 4.46-4.54 (dd, J= 23.23 Hz and J= 9.39 Hz, 1H), 5.38 (s,
1H), 6.28 (s, 1H), 6.57-6.61 (d, J= 16.47 Hz, 1H), 6.79 (d, J= 3.82 Hz, 1H), 8.04 (d,
J=3.78 Hz, 1H), 8.70 (s, 1H) " F NMR (DMSO-dj, 235 MHz) & (ppm) -158.30 (s,
1F). Scan ES* 312 (M+H)". Scan ES~ 356 (M+HCO,)".
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5373 C13Hi3FN40;. 'TH NMR (DMSO-ds, 400 MHz) &
(ppm) 3.61 (d, J=5.52 Hz, 1H), 3.63-3.67 (m, 1H), 3.80-3.83 (d, J= 12.14 Hz, 1H),
3.86-3.88 (d, J= 9.38 Hz, 1H), 4.46-4.54 (dd, J=23.23 Hz and J= 9.39 Hz, 1H),5.30
(brs, 1H), 6.1 (brs, 1H), 6.41-6.47 (d, J= 16.47 Hz, 1H), 6.57-6.61 (d, J= 16.47 Hz,
1H), 7.04 (s, 2H), 7.37-7.38 (d, J= 3.65 Hz, 1H), 8.05 (s, 1H) ' F NMR (DMSO-d;,
235 MHz) 3 (ppm) -157.15 (s, 1F) Scan ES * 293 (M+H)", UV A max 275 nm
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o4f05-0 000 -1-[3,5-0-(2,3-000-1,1,3,3-0 0000000000 DOO0OO)-2-

c-0 0O
0 410

FFR
C20H3sFNsOs "H NMR (DMSO-ds, 400 MHz) § (ppm)1.02-1.22 (m, 12H), 2.53-2.59
(m, 1H), 2.65-2.70 (m, 1H), 4.04 (d, J= 4.77 Hz, 1H), 4.35-4.40 (m, 3H), 5.88-5.94
(dd, J=9.39 Hz and J= 8.21 Hz, 1H), 6.21-6.25 (d, J= 17.28 Hz, 1H), 6.58 (s, 2H),
7.09 (s, 1H), 10.82 (s, 1H). Scan ES * 450.0 (M+H)", UV A max 251 nm

udd
N-2-0 00000 -9-[(2R)2-0 000 -3,5-0-0-0000O000O-2-C-0000-2-0
-3 -D-OD0D0D0-000CD0ODOO0OO0O0O00OO0OO0

020000000 0000O000O0
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5y 73 C24H30FNsO, 'H NMR (DMSO-dj, 400 MHz) § (ppm) 1.02-1.22 (m, 18H),
2.53-2.59 (m, 1H), 2.65-2.70 (m, 1H), 2.74-2.80 (m, 1H), 4.04 (d, J= 4.90 Hz, 1H),
4.35-4.40 (m, 3H), 5.73-5.80 (dd, J= 10.14 Hz and J= 7.80 Hz, 1H), 6.29-6.34 (d, =
17.36 Hz, 1H), 8.23 (é, 1H), 11.80 (brs, 1H), 12.3 (brs, 1H). Scan ES © 520 (M+H)",
UV A max 257 nm
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Ooo0oooa
573 CogHysFN;0,Si3 'H NMR (DMSO-dy, 400 MHz) & (ppm) 0.13 (s, 9H),
0.94-1.06 (m, 28 H), 3.75 (m, 1H), 3.96-4.09 (m, 3H), 5.99 (d, J= 1.53 Hz, 1H), 6.53
(s, 1H),7.58-7.60 (d, J = 6.76 Hz, 1H), 11.8 (brs, 1H) Scan ES” 599 (M-H)’, UV \ max
271 nm
Ooo0ooa
5fO05-0000-1-[2RH-2-0 000 -2-00 00O -3,5-0-(0,3-0 00 -1,1,3,3-0 00
ooooooooobooo)-2-C-O0O000O0D-0oo0oboDoOOooo-B-b-00D00D0-0D0000
OO0o0o0oooga
5f0 05al0 0000000000040 0000O0O000O00OOOO0
00000

5 7R Co6HagF2N206Sis. 'H NMR (DMSO-ds, 400 MHz) & (ppm) 0.13 (s, 9H),
0.94-1.06 (m, 28 H), 3.92-3.95 (d, J= 12.47 Hz, 1H), 3.96-4.09 (m, 1H), 4.21 (d, J=
12.22 Hz, 1H),5.20(brs, 1H), 6.10-6.15 (d, J= 16.53 Hz, 1H),7.56 (s, 1H), 12.23 (brs,
1H) " F NMR (DMSO-ds, 235 MHz) 8 (ppm) -160.06 (s, 1F), -165.94 (s, 1F) Scan
ES* 603 (M-H)*, UV A max 272 nm

ooooao
6f05-0 000 -1-[(2R)-2-0 OO0 -2-C-OO000-2-ODO0O00O0-B-D-ODO0D0DO-00CAO
goooooooao
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43 C11H1oF2N20s. 'H NMR (DMSO-ds, 400 MHz) 3 (ppm) 3.61-3.64 (d, J=
12.55 Hz, 1H), 3.81-3.85 (m, 2H), 4.11 (d, J=4.91 Hz, 1H), 4.14-4.20 (m, 1H), 5.50
(s, 1H), 6.04-6.09 (d, /= 16.91 Hz, 1H), 6.20 (d, J= 7.64 Hz, 1H), 8.29 (d, J= 7.09 Hz,
1H), 12.05 (s, 1H) '* F NMR (DMSO-ds, 235 MHz) § (ppm) -158.74 (s, 1F), -166.27
(s, 1F) Scan ES* 289.0 (M-H)", UV A ax 270 nm.

goooan

11f0 1-[(2R)-2-0 000 -2-C-OO0O00-2-0000-B-D-0OO0O00-000DO0OC0DOO
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53 T2 Ca5H35F2N,010PS;. "H NMR (DMSO-ds: 0, 400 MHz) 8 (ppm) 1.15-1.17
(m, 18H), 3.10 (t, J = 6.40 Hz, 4H), 4-4.08 (m, 5H), 4.19 (d, J = 5.39 Hz, 1H), 4.24-
4.39 (m, 3H), 6.12 (d, J = 16.82 Hz, 1H), 6.39 (d, J = 6.07 Hz, 1H), 7.86 (brs, 1H),
12.12 (brs, 1H).
Ooo000nd

280 9-[(2R)-2,3-0 0 D000 -2-C-O00O0-2-0DO000-B-D-ODOOC-000D0OOC
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gooboooooboboobooad
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5y & C12H;2FNsNa30,,P;. 'TH NMR (D,0, 400 MHz) 8(ppm) 2.61-
2.72 (m, 2H), 2.95-2.96 (m, 1H), 4.16-4.22 (m, 1H), 4.35-4.40 (m, 1H), 4.6-4.7 (m,
1H), 6.17 (d, J = 16 Hz, 1H), 8.02 (s, 1H). '°’F NMR (D,0, 235 MHz) & (ppm) (-
138.95)-(-138.74) (m, 1F), *'P NMR (D,0, 162 MHz) § (ppm) -10.66 (d, J = 19.44
Hz, 1P), -11.14 (d, J = 19.44 Hz, 1P), -22.82 (t, J = 19.44 Hz, 1P). Scan ES* 599.6
(M-3Na)**, UV A max 253 nm.
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