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1H NMR (400 MHz, CDCI3): §5.84 (m, 1 H), 5.55 (m, 1 H), 4.95 (dd, /= 48.8, 5.5 Hz, 1 H), 4.49 (dt, J
=172,46Hz, | H),3.82 (5, 3H), 3.11 (dm, /= 24.4 Hz, 1 H}, 2.75 (in, 1 H), 2.51 (s, 1 H}, 2.33 (m, 1 H);

I3C NMR (101 MHz, CDCly): 8 170.02 (d, J = 24.1 Hz), 132.27, 126.13 (d, J = 5.0 Hz), 89.52 (d, J =
188.0 Hz), 73.92 (d, J = 4.0 Hz), 57.12 (d, J = 20.1 Hz), 52.64, 41.85; 19F NMR (376 MHz, CDCI3): —

196.5; TR (film) 3409, 3059, 1744, 1439, 1288, 1209, 1153, 1099, 1048, 951, 733 cm~1; [q] %5 =-123.5
(c 1.02, CHCly).
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mp 31-33 °C; 11 NMR (400 MHz, CDC13) 6 5.01 (dd, J = 48.3, 3.9 Hz, 1 H), 4.13 (brs, 1 H),

3.86 (s, 3 H), 3.71 (m, 1 H), 3.59 (m, 1 H), 2.77 (d4, J = 32.8, 3.9 Hz, 1 H), 2.30 (br s, 1 H), 2.11 (m, 2
H); 13C NMR (101 MHz, CDCls) § 168.4 (d, J = 24.1 Hz), 88.1 (d, J = 186.1 Hz), 73.2(d, J = 1.6 Hz),
58.4,57.1 (d, J= 5.6 Hz), 52.8, 51.6 (d, J = 19.3 Hz), 37.7 (d, J = 1.6 Hz); 19F NMR (376 MHz, CDCl3)
§-200.8 (dd, J =48.3, 32.8 Hz); LRMS m/z 191 (M + 1), 189 (M - 1), 172 (M — H2071"), 59
([COOCHS]*, base peak); [o] & = -56 (¢ 1.0, CHCI3).

Analysis calculated for CgHy1FO4 C
50.53; H, 5.83; F, 9.99

Found: C, 50.36; H, 5.92: F, 10.05
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gooao

"H NMR (CDCl,, 400 MHz) &
3.80 (dd, J = 11.6, 5.6 Hz, 1 H), 3.72 (s, 3 H), 3.65 (m, 1 H), 3.61 (m, 1 H), 2.68 (dd, J = 8.4, 7.2 Hz, 1
H), 2.36 (d, J=11.6 Hz, 1 H), 2.26 (dd, J= 15.7, 7.2 Hz, 1 H), 2.20 (dd, J = 15.7, 8.4 Hz, 1 H), 2.11 (d, J
= 15.3 Hz, 1 H), 2.02 (dd, J = 15.3, 5.6 Hz, 1 H).
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mp 28-30 °C; 1H NMR (400 MHz, CDCI3) § 5.00 (dd, J = 48.2, 3.5 Hz, 1 H), 4.45 (mn,
1 H), 3.85 (s, 3 H), 3.51 (m, 1 H), 3.42 (m, 1 H), 2.64-2.52 (dm, J = 34.5 Hz, 1 H), 2.14 (m, 1 H}, 1.91
(m, 1 H), 0.88 (s, 9 H), 0.054 (s, 3 H), and 0.051 (s, 3 H); 13C NMR (101 MHz, CDCI3) & 168.8 (d, J =
24.1 Hz), 88.3 (d, J=186.1 Hz), 75.4 (d, J= 1.6 Hz), 58.3, 57.2 (4, J=7.2 Hz), 52.8 (d, /= 19.3 Hz),
52.7,38.3,25.9, 18.0, 4.5, and —4.7; 19F NMR (376 MHz, CDCl3) § -199.9 (dd, J = 48.2, 34.5 Hz);
LRMS m/z 305 (M + 1}, 121 (base peak); [¢] ,2)5 =-27 (¢ 1.0, CHCl3).

Analysis calculated for C14H25F04S1

C, 55.23; H,8.28; F, 6.24
Found: C,5527, H,8.63; F, 6.31
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000
1H NMR (400 MHz, CDCI3)  4.47 (d, J = 4.4 Hz, 1 H), 4.34 (m, 1 H), 3.83 (s, 3 H),
244(d,J=68Hz, 1H),2.37(d, J= 112 Hz, 1 H),2.25 (d, / = 6.8 Hz, 1 H), 2.07 (m, 1 H), 1.84 (m, 1
H), 0.91 (s, 9 H), 0.131 (s, 3 H), and 0.128 (s, 3 H); 13C NMR (101 MHz, CDCl3) 6 169.2 (d, J = 26.5
Hz), 79.7 (d, J = 244.3 Hz), 74.1, 74.0, 52.9, 44.6 {d, J = 10.4 Hz), 37.9 (d, J = 12.0 Hz), 37.6 (d, J = 11.2

Hz), 25.8, 18.0, 4.8, —4.9; 19F NMR (376 MHz, CDCls} § -217.1 (m); LRMS m/z 305 (M + 1), 304
(M), 303 (M - 1), 75 (base peak); [o] 5 = +7 (¢ 1.1, CHCI3).

Analysis calculated for C14H25F0481 C

53.23; H, 8.28, F, 6.24
Found: C, 55.44; H, 8.46. F, 6.39
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gogoo
mp 70— 71 °C; 1H NMR (400 MHz, CDCI3): 8 4.66 (d, J = 5.4 Hz, 1 H), 3.86 (s, 3
H),3.73 (5,3 H), 273 (m, 2H), 2.54 (dt, J=19.1,57 Hz, 1 H), 222 (dd, 7= 19.1, 3.8 Hz, 1 H), 0.91 (s,
9H), 0.13 (s, 3 H), 0.11 (s, 3H); 13C NMR (101 MHz, CDCla): 8 206.2, 167.1 (d, J = 26.1 Hz), 78.9 (d,

J=246.4 Hz), 67.6 (d, J = 2.8 Hz), 534, 47.5 (d, J=3.9 Hz), 42.0 (d, J = 11.4 Hz), 39.6 (d, J = 13.3 Hz),
23.7, 18.0, -4.76, and -4.78; 19F NMR (376 MHz, CDCl3): § -210.7; [o] ¥ = + 58.2 (¢ 0.50, CH;OH).

Analysis calculated for C14H23FQ0481 C
55.60; H, 7.67, F, 6.28
Found: C, 55.60; H, 7.56; F, 6.33
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mp 61- 62 °C; 1H NMR (400 MHz,
CDCl3): 84.92 (brs, 1 H), 3.85 (s, 3 H), 2.86 (dd, /= 6.2, 2.1 Hz, 1 H), 2.71 (d, J = 6.2 Hz, 1 H), 2.61
(dt,J =194, 5.7 Hz, 1 H), 2.59 (br s, 1 H), 2.30 (dd, J = 19.4,3.7 Hz, 1 H); 13C NMR (100 MHz,
CDCl3): 8 206.9, 167.0 (d, J = 26.2 Hz), 79.0 (d, J = 246.6 Hz), 67.0 (d, J = 3.1 Hz), 53.5, 46.8 (d, J =
4.2 Hz), 41.6 (d, J = 11.8 Hz), 39.4 (d, J = 13.1 Hz); 19F NMR (376 MHz, CDCl3): 8 -210.6; [a] ¥ = +

77 (¢ 0.50, CH;CH).

Analysis calculated for CgHgFO4C
51.07; H, 4.82,F, 10.10
Found: C, 51.06; H, 4.83; F, 10.05
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'H NMR (CDCl,, 400 MHz) $ 4.60 (d, J = 5.2 Hz, 1 H), 3.72
(s,3H),2.67(dd, J =5.2, 3.6 Hz, 1 H), 2.42 (dd, J = 5.2, 2.4 Hz, 1 H), 2.34 (dd, J = 18.9, 5.2 Hz, 1 H),
2.22 (bi-s, 1 H), 2.08 (d, J = 18.9 Hz, I H), 1.93 (dd, J = 3.6, 2.4 Hz, 1 H); *C NMR (CDCl;, 101 MHz)
§208.8, 169.8, 68.3, 52.5, 42.7, 36.2, 34.2, 25.2.
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mp 118-120 °C; 1H NMR (401 MHz, CDCl3): § 7.38-7.21 (m, 10 H), 4.89 (d, / = 8.3 Hz, 1 H),

4.83 (d, /=83 Hz, 1 H), 4.51 (br s, 1 H), 3.89 (s, 3 H), 2.54-2.51 (m, 2 H), 2.43-2.37 (m, 2 H), 2.18 {br
s, 1 H); 13C NMR (101 MHz, CDCI3): & 168.7 (d, J = 25.7 Hz), 136.6, 135.8, 128.7, 128.6, 128.5,

1284, 126.9, 126.3, 117.7, 86.2, 86.1, 77.6 (d, J=247.1 Hz), 71.1, 53.0,45.7 (d, J = 7.8 Hz), 37.5 (d, T =
12.1 Hz), 36.7 (d, J= 11.9 Hz); 19F NMR (377 MHz, CDCl3): § —216.3.
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mp 58.5-59.5 °C; 1H NMR (400 MHz, CDCL): § 7.40-7.34 (m, 6 H), 7.28-7.25 (m, 4 H), 4.97 (d, J = 8.4
Hz, 1 H), 4.88 (d, J = 8.4 Hz, 1 H), 3.93 (s, 3 H), 3.10(dd, J = 6.4, 2.0 Hz, 1 H), 2.94 (d, J = 4.0 Hz, 2
H), 2.87 (d, J = 6.4 Hz, 1 H); 13C NMR (101 MHz, CDCI3): § 201.5, 166.9 (d, J = 25.7 Hz), 136.1,
135.3, 129.0, 128.8, 128.72, 128.69, 126.8, 126.5, 110.8, 86.3, 85.8, 78.9 (d, J = 251.6 Hz), 53.6, 48.3 (d,
J=3.3Hz),422(d, J = 13.2 Hz), 41.7 (d, J = 12.0 Hz); 19F NMR (376 MHz, CDCl3): 5 -208.5.
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goooog
mp. 196.9-197.4 °C. 1H NMR (400 MHz, DMSO-dg): § 8.04 (s, 1 H), 7.78 (s, 1 H),
7.38-7.25 (m, 10H),5.15(d, /=8.8Hz, 1 H), 481 (d,J=88Hz, 1 H), 2.86, (5, 2 H), 2.78 (dd, J = 14.5,

3.2Hz, 1H),263(d, J=06.8Hz, 1H), 2.46 (d, /= 6.8 Hz, 1 H), and 2.23 (dd, /= 14.5, 44 Hz, 1 H).
13C NMR (101 MHz, DMSO-dg): & 168.7 (d, J = 23.3 Hz), 136.5, 135.9, 128.6, 128.5, 128.5, 127.1,

126.9, 123.4, 115.1, 84.7, 84.3, 81.1 (d, J = 255.4 Hz), 54.6, 48.3 (d, J = 7.2 Hz), 36.6 (d, J = 11.2 Hz),
and 35.9 (d, J = 10.4 Hz). 19F NMR (377 MHz, DMSO-dg): & -211.6.
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wp. 195-220 (decomp); {H NMR (401
MHz, DMSO-dg): § 8.99 (s, 2 H), 3.08 (dd, J = 6.4, 1.6 Hz, 1 H), 3.02 (d, J = 6.4 Hz, 1 H), 2.86 (dd, / =

18.5,3.6 Hz, 1 H), 2.57 (dd, J = 18.5, 4.8 Hz, 1 H); 13C NMR (101 MHz, DMSO-dg): § 201.3 (d, J =

27 Hz), 1704, 166.3 (d, J = 25.7 Hz), 78.9 (d, J = 247.0 Hz), 58.1 {d, J = 1.5 Hz), 40.6 (d, J = 13.1 Hz),
36.8 (d, /=11.1 Hz); 19F NMR (377 MHz, DMSO-dg): § —204.8; Cl Titration 13.96 % (Theory 13.98

%).

gboogoood
gbooooaoao

10

20

30

40

50



I I o B |

OO ooooooooooooooogodg

(63) JP 4742239 B2 2011.8.10

gboooooobooboboooooboobobobooobooooboobooboboobooao
oooooooooobooooobobOoboooobooOoobobooboooooboodd

ooooao
ooono

OH

12

OooooooQgoooo
OO0 O0ooDoogogooooogod
Ooooooogoooooogodg
Oooooooooooogodg
Ooooooooooood
OoooDoogooooao
Oooooooooooao
OO0 ooooooooooQgg
OO0 O0DoDoogoggogoooogdg
OO0 oooogogQg x oooogg

O
s,00000,0
ooooooo
ooo0oo0
0oo0oo00

goaao

OO0 ooooooooooQgg

o ,H
E> _FoMe “\f:\j CO;Me H¢ come
H

o

OTBS
13 14

gbobooooobobobobooobobobao
gbdoobogouo,gbobooobooboobobooand
goobOooooooOocooooboooooboog
gbobooooobobobobooobobobo
SCO0,0;0000000000000000000
gooboOooooooocoobobooooos,boo o
gbobooooobooboboboobobobo
ugboobooooobooboboboooboobobao
ubdobooooobooboboooobobobaa
goobOooooobooOooooooooobood
gbobooooobobobobooobobobao
sOgbobobooooobooboaobobooooobooboaadnb
ooooobOooo,0b, ,00000000000C0000DO00O0
gboooobooboboboooooobooboboboboog

Ooooooodgooao
OO0 oooooogogooao
oo oooooogooao
Ooooooooogoooao
OO0 ooooogogoao

O

1H NMR (CDCl3, 400 MHz) § 4.08 (m, 1 H), 3.72 (s, 3 H),

3.49 (m, 1 H),3.37 (m, 1 H), 2.49 (m, 1 H), 2.31 (d, J=7.2 Hz, 1 H), 2.31 (m, 1 H), 2.09 (in, 1 H), 1.93
(m, 1 H), 0.88 (s, 9 H) 0.04 (s, 3 H), 0.03 (s, 3 H); 13C NMR (CDCl3, 101 MHz) § 171.9, 77.0, 60.4,

57.4,31.7,46.4, 37.2, 34.6, 25.8, 18.0, 4.7, LRMS m/z 287 (M + 1), 286 (M), 285 (M - 1), 169 (base

peak);

Analysis calculated for C14H26048i C
58.70; H, 9.15

Found C,58.45; H,9.49
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IH NMR (CDCl3, 400 MHz) §
4.34(d,J=4.4Hz, 1 H),4.18 (dd, J = 11.6, 4.4 Hz, } H), 3.68 (s, 3H), 2.46 (d, J = 11.6 Hz, 1 H), 2.26
(dd, J=6.0,2.8 Hz, 1 H), 2.10 (dd, J = 6.0, 2.8 Hz, 1 H), 1.67 (d, J= 15.3 Hz, 1 H), 1.49 (dt, J = 15.3, 4.4
Hz, 1 H), 1.16 (t, J=2.8 Hz, 1 H), 0.90 (s, 9 H), 0.13 (s, 3 H), 0.11 (s, 3 H); }13C NMR (CDCl3, 101
MHz) § 172.2, 73.8, 73.6, 51.9, 40.3, 33.3, 33.0, 25.7, 21.8, 17.9, —4.8, -5.0; LRMS mi/z 287 (M + 1), 286
(M), 285 (M - 1), 169 (base peak);

Analysis calculated for C14H25048i C
58.70; H, 9.15.
Found C, 58.55: H,9.34
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IH NMR (CDCl3, 400
MHz) § 7.81(d, J=8.0Hz, 2 H), 7.33 (d, J=8.0 Hz, 2 H), 5.02 (d, /=52 Hz, 1 H), 4.27 (d, J = 4.8 Hz,
1H),3.65(s,3H),2.45(s,3H), 2.30 (dd, J = 5.6, 2.8 Hz, 1 H), 2.15 (dd, J = 5.6, 3.2 Hz, 1 H), 1.85 (d, J
= 16.5 Hz, 1 H), 1.64 (ddd, J = 16.5, 5.2, 4.8 Hz, 1 H), 1.06 (dd, J = 3.2, 2.8 Hz, 1 H), 0.86 (s, 9 H), 0.07
(s, 3 H), 0.04 (s, 3 H); 13C NMR (CDCl3, 101 MHz) § 1714, 144.5, 134.5, 129.7, 127.6, 82.4, 72.7,
52.0,40.0,34.8,31.3,25.7, 21.6, 21.1, 17.9, 4.7, 4
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. IH NMR (CDCl3, 400 MIz) 6 7.82 (d, J= 8.0 Hz, 2 H), 7.38 (d, /= 8.0
Hz,2H), 5.01(d,/=52Hz, 1 H), 4.24 (d, J =52 Hz, 1 H), 3.67 (s, 3 H), 2.47 (5, 3 H}, 2.33-2.28 (m,

2H), 1.93 (d, /= 16.5 Hz, 1 H), 1.67 (dt, J = 16.5, 5.2 Hz, 1 H), 1.16 (t, J = 3.0 Hz, 1 H); I3C NMR
(CDCl3, 101 MHz) 8 171.1, 145.1, 133.9, 130.1, 127.8, 83.2, 72.7, 52.2, 39.3, 33.9, 30.8, 21.8, 21.7.
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IH NMR (CDCl3, 400 MHz) § 7.61 (ddd, J = 5.6, 2.4, 0.8 Hz, 1 H),
5.74(d, J=5.6 Hz, 1 H), 3.71 (s, 3 H), 2.96 (m, 1 H), 2,62 (m, 1 H), 2.27 (m, 1 H); 13C NMR (CDCl3,
101 MHz) § 203.1, 1684, 159.5, 129.7, 52.3, 45.4, 30.0, 28.9.
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'H NMR (CDCl;, 400 MHz) § 4.52 (d, J = 5.2 Hz, 1 H), 3.72 (s, 3 H), 2.57 (dd, J = 5.2, 3.6 Hz, 1 H),
240 (m, 1 H),2.28 (dd, = 18.5,5.2 Hz, 1 H)}, 1.99 (d, J = 18.5 Hz, 1 H), 1.87 (dd,J = 3.6, 2.8 Hz, l H),
0.89 (s, 9 H), 0.11 (s, 3 H), 0.09 (s, 3 H); "C NMR (CDCl;, 101 MHz) 8 209.2, 170.0, 68.8, 52.4, 43.2,
36.8, 34.5,25.7, 25.0, 18.0, 4.7, 4.8,
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