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[ 'H-NMR (500 MHz, CDCl5): [d (ppm); J (Hz)] 7.37 (3H, m), 7.33 (5H, m), 7.31 (5H, m),
E 7.28 (SH, m), 7.15 (2H, m), 6.43 (1H, d, J = 3.7), 4.98 (1H, d, ] = 5.0), 4.83 (2H, dd, app.
't,1=10.9), 4.58 (1H, d, J = 12.1), 4.50 (1H, d, J = 10.7), 4.46 (2H, d, J = 12.1), 4.06 (1H,
"'m), 4.03 (1H, dd, app. t, J =9.2), 3.80 (1H, m), 3.78 (1H, m), 3.76 (1H, 4, ] = 4.6), 3.65

[L(m, dd, J = 11.0, 2.0), 3.54 (1H, dd, J = 9.2, 3.7)
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[ 'H-NMR (500 MHz, CDCl3): [d (ppm); J (Hz)] 7.36 (5H, m), 7.34 (5H, m), 7.31 (5H, m),
E 7.29 (5H, m), 7.26 (2H, m), 7.22 (3H, m), 4.96 (1H, d, J = 11.0), 495 (1H, d, ] = 11.0),

[ 491 (1H, d, ] = 11.0), 4.84 (1H, d, J = 10.8), 4.69 (1H, d, J = 11.0), 4.62 (1H, d, J = 10.8),
[4.59 (1H, d, ¥ = 12.2), 4.52 (1H, 4, J = 12.2), 3.74 (1H, dd, app. t, J = 9.0), 3.69 (1H, m),

E 3.68 (1H, m), 3.66 (1H, dd, app. t, J = 9.3), 3.52 (1H, ddd, J = 18.3, 9.2, 2.3), 3.37 (1H,

[ dd, app. t, J = 9.0), 3.36 (1H, m), 3.17 (1H, dd, J = 14.3, 2.0), 2.75 (1H, dd, J = 14.3, 8.8)

[ APT-NMR (125 MHz, CDCls): d (ppm) 138.9 (C), 138.7 (C), 138.5 (C), 138.3 (C), 138.2
E (C), 129.7 (CH), 128.6 (CH), 128.6 (CH), 128.5 (CH), 128.4 (CH), 128.2 (CH), 128.0

[ (CH), 127.9 (CH), 127.8 (CH), 127.7 (CH), 127.6 (CH), 126.2 (CH), 87.5 (CH), 81.8

[ (CH), 80.1 (CH), 79.0 (CH), 78.7 (CH), 75.7 (CHy), 75.2 (CH3), 75.1 (CH), 73.5 (CH),
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69.0 (CH), 38.0 (CHy)
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[ IR(KBr): (cm™") 3381, 2922, 2360, 2341, 1641, 1603, 1496, 1454, 1379, 1308, 1226, 1079,

E 1031, 897, 754, 701, 668

E ES-MS: 272 = [254 + NH(]'

- 'TH-NMR (500 MHz, CDCls): [d (ppm); J (Hz)] 7.29 (2H, d, J = 7.0), 7.22 (2H, dd, app. t,
'y =7.3),7.14 (1H, m), 3.75 (1H, dd, ] = 11.9, 2.4), 3.60 (1H, dd, J = 11.8, 5.4), 3.35 (1H,
E m), 3.32 (1H, m), 3.25 (1H, dd, app. t, J = 9.4), 3.15 (1H, m), 3.12 (1H, m), 3.09 (1H, dd,
[ app. 1, J = 9.3),2.69 (1H, dd, J = 14.5, 8.5) .

E APT-NMR (125 MHz, CD;0D): d (ppm) 139.1 (C), 129.4 (CH), 127.6 (CH), 125.6 (CH),
 80.4 (CH), 80.1 (CH), 78.6 (CH), 73.7 (CH), 70.6 (CH), 61.6 (CHy), 37.4 (CH;)
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oooao
[ IR(KBr): (cm™) 3478, 3031, 2871, 2360, 1604, 1497, 1454, 1385, 1317, 1299, 1271, 1212,

E 1124, 1099, 1077, 998, 973, 919, 673, 699, 668, 655, 625, 552, 510

- ES-MS: 343 = [M+H]"

[ 'H-NMR (500 MHz, CDCla): [d (ppm); J (Hz)] 7.49 (2H, m), 7.38 (3H, m), 7.31 (2H, m),
E 7.28 (2H, m), 7.25 (1H, m), 5.51 (1H, s), 4.28 (1H, dd, J = 10.5, 4.8), 3.74 (1H, dd, app. t,
(1= 8.7), 3.68 (1H, dd, app. t, J = 10.0), 3.58 (1H, ddd, J = 9.6, 8.2, 2.6), 3.43 (1H, dd, app.
[t,J =9.2),3.39 (14, m), 3.38 (1H, dd, ] = 10.5, 4.0), 3.18 (1H, dd, J = 14.4, 2.5), 2.93

E (1H, brs), 2.79 (1H, dd, ] = 14.4, 7.9), 2.69 (1H, br s)

[
. APT-NMR (125 MHz, CDCls): d (ppm) 138.0 (C), 137.1(C), 129.8 (CH), 129.4 (CH),

[ 128.4 (CH), 128.2 (CH), 126.4 (CH), 126.3 (CH), 101.9 (CH), 81.1 (CH), 80.3 (CH),
" 75.5 (CH), 73.8 (CH), 70.1 (CH), 68.9 (CHz), 37.9 (CHy)
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oooao
IR (KB1): (cm™) 2963 (m), 2918 (m), 2873 (m), 1454 (m), 1369 (m), 1121 (s), 1104 (s),

{

1089 (s), 1030 (m), 1008 (m), 968 (am), 951 (em), 748 (5), 697 (s), 652 (m)

- EI-MS: (m/z) 43 (86), 91 (100), 115 (39), 149 (26), 176 (17), 217 (5), 251 (3), 277 (32),
| 208 (1), 335 (3), 366 (2), 426 (8) [M*], 427 (2) [M*+1)

* 'H-NMR (500 MHz, CDCls): [d (ppm); J (Hz)] 7.48-7.46 (2H, m), 7.38-7.33 (3H, m)
 7.30-7.20 (SH, m), 5.52 (1H, ), 4.24 (1H, dd, ] = 10.4, 5.0), 3.92 (1H, dt, J = 8.8, 6.6),

" 3.86 (1H, dt, J = 9.3, 6.6), 3.65 (1H, dd, app t, J = 10.4), 3.64 (1H, dt, J = 9.3, 6.8), 3.57-
. 3.48 (4H, m), 3.29 (1H, ddd, app dt, J = 100, 5.0), 3.15 (1H, dd, 14.3, 2.0), 3.08 (1H, dd,
[ 1=93,83), 270 (1H, dd, J = 14.3,8.7), 1.62 (4H, m), 0.98 (3H, 1, J = 7.4), 0.93 (3H, 1, J
S=74)

- APT-NMR (125 MHz, CDCl): d (ppm) 139.5 (C), 138.5 (C), 130.5 (CH), 129.7 (CH),

' 1291 (CH), 129.0 (CH), 127.1(CH), 126.9 (CH), 1018 (CH), 84.4 (CH), 83.2 (CH),

[

-82.6 (CH), 81.6 (CH), 76.1 (CHy), 75.7 (CHy), 71.1 (CH), 69.8 (CHy), 39.1 (CHz), 24.5
[(CH), 24.5 (CH3), 11.6 (CH3), 11.6 (CH3)
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oooao
[ IR (KBr): (cm™) 2963 (s), 2929 (s), 2873 (s), 1454 (m), 1375 (m), 1172 (m), 1092 (s),

E 1030 (m), 1008 (m), 968 (m), 748 (m), 697 (s)

. EI-MS: (m/z) 57 (75), 91 (100), 129 (49), 177 (12), 189 (19), 235 (2), 291 (36), 307 (4),
[ 363 (2), 454 (5) [M*]

E IH.NMR (500 MHz, CDCly): [d (ppm); J (Hz)] 7.49-7.47 (2H, m), 7.38-7.34 (3H, m),

[ 7.31-7.21 (5H, m), 5.52 (1H, s), 4.24 (1H, dd, ] = 10.4, 5.0), 3.96 (1H, dt, J = 8.9, 6.6),

' 3.90 (1H, dt, J = 9.4, 6.6), 3.71-3.64 (2H, m), 3.59 (1H, dt, J = 8.9, 6.6), 3.55-3.48 (3H,
m), 3.29 (1H, ddd, app dt, J = 9.5, 5.0), 3.15 (1H, dd, J = 14.3, 1.9), 3.08 (1H, dd, app t,J
= 8.8), 2.97 (1H, dd, ] = 14.3, 8.7), 1.65-1.55 (4H, m), 1.49-1.35 (4H, m), 0.96 (3H, 1, J =
7.4),0.90 (3H, 1,1 = 7.4)

APT-NMR (125 MHz, CDCls): d (ppm) 140.0 (C), 139.0 (C), 131.0 (CH), 130.2 (CH),
129.6 (CH), 129.5 (CH), 127.6 (CH), 127.4 (CH), 102.4 (CH), 84.9 (CH), 83.7 (CH),

- 83.1 (CH), 82.1 (CH), 74.7 (CH;), 74.3 (CHy), 70.4 (CH), 64.5 (CH,), 39.6 (CH), 34.0

[ (CHa), 33.9 (CH), 20.8 (CHz), 20.7 (CHy), 15.4 (CH3), 15.3 (CHs)
O
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[ IR (KBr): 2962, 2360, 2342, 1748, 1435, 1369, 1218, 1162, 1112, 1079, 1042, 911, 752,

" 668, 601, 563 cm™

EES-MS: 433 = [410 + NaJ*, 435 = [412 + Na’]

[ 'H-NMR (500 MHz, CDCls): [d (ppm); J (Hz)] 6.61 (1H, d, ] = 4.0), 5.56 (1H, dd, app. t,
EJ =9.7),5.16 (1H, dd, app. t, ] = 9.7), 4.84 (1H, dd, J = 10.0, 4.0), 4.33 (1H, m), 4.30 (1H,
-m), 4.13 (1H, dd, J = 12.3, 1.5), 2.11 (3H, 5), 2.10 (3H, 5), 2.05 (3H, 5), 2.03 (3H, 5)

[ BC.NMR (125 MHz, CDCL): d (ppm) 170.37, 169.70, 169.64, 169.31, 86.34, 71.91,
[L7o.39, 69.94, 66.94, 60.76, 20,48, 20.48, 20.38, 20.38
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[ IR (KBr): 2956, 1753, 1433, 1368, 1224, 1104, 1036, 978, 916, 764, 738, 702, 603 cm’!
E ES-MS: 431 = [408 + Na]*
- 'H-NMR (500 MHz, CDCl,): [d (ppm); 1 (Hz)] 7.39 (5H, m), 5.24 (1H, dd, app. t,J =
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[9.4), 5.24 (1H, dd, app. t, J = 9.8), 5.14 (1H, dd, app. t, J = 9.8), 4.40 (1H, d, ] = 9.9), 4.30

[
-(1H,dd, 1 =17.2,47), 4.16 (1, dd, ] = 12.2, 1.5), 3.85 (1H, m), 2.09 (3H, 5), 2.06 (3H,

's), 2.01 (3H, s), 1.80 (3H, 5)
E 13C-NMR (125 MHz, CDCls): d (ppm) 170.60, 170.25, 169.36, 168.70, 136.01, 128.75,
- 128.28, 126.96, 80.08, 75.94, 74.06, 72.44, 68.39, 62.17, 20.61, 20.48, 20.21
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gooado

[ IR (KBr): 3368, 2919, 2360, 1636, 1496, 1455, 1082, 1042, 891, 764, 701, 595 cm™
[

E ES-MS: 258 = [240 + NH,]*, 263 = [240 + Na]*

- 'H-NMR (500 MHz, CDCls): [d (ppm); J (Hz)] 7.4 (2H, d, I = 7.1), 7.35 (2H, dd, app. ,
[ J=7.6),7.30 (1H, m), 4.15 (1H, d, J = 9.4), 3.90 (1H, dd, J = 12.1, 1.6), 3.72 (1H, dd, J =
12,0, 5.2), 3.51 (1H, dd, app. 1, ] = 8.7), 3.45 (1H, dd, app. 1, ] = 9.4), 3.43 (3H, m), 3.40

[ (1H, dd, app.t, ) =9.2)
' BC.NMR (125 MHz, CDCl;): d (ppm}) 139.30, 127.43, 82.41, 80.70, 78.23, 74.98, 70.40,
[
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IR (KBr): 3433, 2874, 2357, 1651, 1496, 1455, 1385, 1313, 1272, 1211, 1109, 1029,

" 1009, 913, 765, 733, 700 cm™®

E ES-MS: 346 = [328 + NH,]*

[ "TH-NMR (500 MHz, CDCL3): [d (ppm); J (Hz)] 7.53 (2H, m), 7.40 (5H, m), 7.39 (3H, m),
E 5.59 (1H, 5), 4.37 (1H, dd, J = 10.3, 5.9), 4.30 (1H, d, J = 9.3), 3.91 (1H, dd, app. t, J =

. 8.6), 3.79 (1H, dd, app. t, ] = 10.3), 3.67 (1H, dd, app. t, J = 9.3), 3.65 (1H, m), 3.63 (1H,

[ m)

E BC.NMR (125 MHz, CDCla): d (ppm) 137.50, 136.84, 129.14, 128.65, 128.52, 128.20,

r 127.29, 126.12, 101.73, 82.41, 80.90, 75.43, 74.60, 70.60, 68.70
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[ (cm™) 3065 (w); 3033 (w); 2948 (w); 2873 (W); 2863 (w); 1749 (s);
E 1370 (m); 1238 (s); 1212 (s); 1105 (s); 1063 (m); 1031 (m); 999 (m); 767 (m); 701 (m)

- MS (m/z): 43 (100); 91 (17); 105 (26); 107 (13); 189 (9); 219 (11); 352 (3); 369 (<1)

[ *H-NMR (500MHz; CD;COCD;) : [d (ppm); J (Hz)] 7.46 (2H; m); 7.39 (2H; m); 7.34

E (6H; m); 5.69 (1H; s); 5.42 (1H; dd(app.t); J=9.5); 5.19 (1H; dd(app.t); J=9.5); 4.67 (1H;
¢ d; J=9.8); 4.31 (1H; dd; 1=4.6, 9.9); 4.98 (1H; dd(app.t); J=9.4); 3.87 (1H; dd(app.t);

[ J=10.0); 3.82 (1H; ddd; J=4.6, 9.5, 10.0); 1.95 (3H; s); 1.76 (3H; s)

E APT (125MHz; CD3COCD3) : d (ppm) 20.3 (CHa); 20.7 (CH;); 69.1 (CHz); 71.7 (CH);

[ 73.8 (CH); 74.3 (CH); 79.6 (CH); 81.2 (CH); 102.1 (CH); 127.2 (CH); 128.2 (CH); 128.8
[U(CH); 129.0 (CH); 129.3 (CH); 129.6 (CH); 138.3 (C); 138.7 (C); 169.2 (C); 170.3 (C)
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[ IR (KBr-disc, film) : (cm™) 3066 (w); 3035 (w); 2972 (s); 2925 (m); 2902 (m); 2869 (m);

E 1454 (m); 1380 (m); 1170 (m); 1106 (s); 1076 (s); 1028 (s); 1001 (m); 764 (m); 748 (m);
£ 700 (s)

[MS (m/z): 43 (100); 91 (62); 105 (69); 107 (56); 115 (20); 149 (88); 196 (4); 238 (12);
E263 (7); 369 (<1); 412 (<1; M™)

 TH-NMR (500MHz; CD3COCD3) : [d (ppm); J (Hz)] 7.51 (2H; m); 7.27-7.43 (8H; m);
[5.65 (1H; s); 4.25 (1H; d; 1=9.2); 4.23 (1H; dd; J=5.0, 10.2); 4.01 (1H; h; J=6.1); 3.76

E (1H; dd(app.t); J=10.1); 3.66 (1H; dd(app.t); J=9.2); 3.62 (1H; dd(app.t); J=9.2); 3.55
((1H; ddd; J=5.0, 9.1, 9.9); 3.28 (1H; dd; J=8.3, 9.2); 3.19 (1H; h; J=6.1); 1.14 (6H;

[ 2d(app.1); J=5.9); 0.96 (3H; d; J=6.1); 0.44 (3H; d; J=6.1)

l

(APT (125MHz; CD3COCDs;) : d (ppm) 21.9 (CHa); 22.7 (CH); 23.0 (CH3); 23.6 (CHs);
[69.4 (CH); 71.6 (CH); 72.8 (CH); 73.3 (CH); 80.9 (CH); 81.5 (CH); 83.1 (CH); 83.8
E(CH); 101.7 (CH); 126.9 (CH); 128.6 (CH); 128.8 (CH); 128.8 (CH); 129.4 (CH); 139.3

(©); 140.7 ()
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