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Characterization of compounds

M H
H —
' 0OCOzMe

13a’

13a R;0.3 (petroleum ether : Et,0 = 1: l) IR (neat) 3420, 2960, 1748, 1728 1445, 1274, 939
m™. 1H NMR (CDCl,;, 300 MHz): § 5.42 (t, / = 7.3 Hz, 1H), 4.96 (d, J = 7.3 Hz, 1H), 3.79 (s,
3H) 3.66 (br s, 1H), 1.85 (s, 3H), 0.99 (dd, J = 7.1, 5.1 Hz, 2H), 0.65 (dd, J= 7.1, 5.1 Hz, 2H).
13C-NMR (CDCl,, 75 MHz): 8 156.29, 143.42, 122. 24, 64. 72 54.85, 54.59, 21.51, 13.51. Calcd.
for C;H,,0,: C, 58.05; H, 7.58. Found: C, 58.22; H, 7.45. :

M | " .' N .
H — . .
: g_roone- ' , S
. 13b ‘ ' _
13b: R 0.3 (petroleum ether Et,0 = 1:1). IR (neat) 3437 2957 1749 1444 1356 1274, 1140,
944, 907, 794 cm™. 'H-NMR (CDCl,, 300 MHz): § 5.33 (tq, / = 7.6, 1.2 Hz, 1H), 4.96 (dq, J =
7.6, 0.7 Hz, 2H), 378(s 3H), 3.23 (s, 1H), 2.1-2.4 (m, 5H), 1.78 (d, J—12Hz 3H), 1.65-1.75

(m, 1H). ®C-NMR (CDCl,, 75 MHz): 8 156.17, 146.91, 120.18, 77.11, 64.88, 54.79, 36.02,
20.31, 15.16. Calcd. for CmHlﬁO4 C, 59.98; H, 805 Found: C, 60 07 H, 7.86.

n-C4H, H
H —_
. —0CO2Me

14a

14a: R,OS (petroleum ether : Et,O = 1:1). IR (neat) 3480 2959, 2933 1749, 1732 1444 1367,
1273, 1223, 1020, 942,795 cm™; 'H-NMR (CDCl,, 300 MHz): 6 5.41 (t, J = 7.6 Hz, 1H), 4.99
(d, J = 7.6 Hz, 2H), 3.79 (s, 3H), 3.65 (s, 1H), 2.14 (t, J/ = 7.3 Hz, 3H), 1.3-1.6 (m, 4H), O99(dd
J=6.8, 5.4 Hz, 2H), 0.92 (t, J = 7.3 Hz, 3H), 0.62 (dd, J = 6.8, 5.4 Hz, 2H). "C-NMR (CDCl,,
75 MHz): § 156.31, 147.38, 121.82, 65.00, 54.92, 54.27, 35.06, 30.06, 22.51, 13. 97, 13.51.
Calcd. for C,,H,,0,: C, 63.14; H, 8.83. Found: C, 63 04; H, 8.68. :

n-C4H, H
H — .
OCQ.CHoCF3

15a

15a: R, 0.5 (petroleum ether : Et,0 = 1:1). IR (neat) 3453, 2964 2934, 2864, 1760 1456, 1417
1369, 1310 1247, 1172, 962 cm™. 'H-NMR (CDC13, 300 MHz): § 5.43 (t, J = 7.3 Hz, 1H), 5.06
(d,J=7.3Hz,2H),4.52(q,J = 8.1 Hz, 2H), 3.25 (s, 1H), 2.14 (t, J = 7.6 Hz, 2H), 1.2-1.6 (m,
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4H), 1.00 (dd, J = 7.1, 5.4 Hz, 2H), 0.92 (t, J = 7.1 Hz, ‘3H) 0.64 (dd, J=17.1,5.4 Hz, 2H). “C-
NMR (CDCl;, 75 MHz): & 154.90, 148.45, 122.86 (g, 1JC r =277 Hz), 121.66, 66.66, 63.87 (q,

2Jor = 38 Hz), 54.82, 35.53, 30.55, 22.91, 14.39, 13.89. Caled. for CiHigF;0;: C, 52.70; H,
6.46. Found: C, 52.52; H, 6.26.

n-CqH H |
H = .

OCO,CH,CF3
’ 15b .

15b: R; 0.6 (petroleum ether : Et,0 = 1:1). IR (neat) 3472, 2959, 2875, 1762, 1458, 1417, 1365,
1302, 1247, 1171, 962, 788 cm’. 1H-NMR (CDCl;, 300 MHz): 6 5.29 (t, J = 7.3 Hz, 1H), 4.83
(d, J=17.3 Hz, 2H), 4.50 (q, J = 8.3 Hz, 2H), 2.78 (s, 1H), 2.3-2.5 (m, 5H), 1.6-1.7 (m, 1H), 1.3-
1.5 (m, 4H), 0.91 (t, J = 7.1 Hz, 3H). *C-NMR (CDC13, 75 MHz): 6 154.34, 151.54, 122. 44 (q, .
IJCF =277 Hz), 119.16, 77.55, 66.37, 63.39 (q, Uer= 36 Hz), 36.49, 33.59, 30.55, 22.46, 15. 05
13.92. Calcd. for C,,H,,F,0,: C, 54.19; H, 682 Fourid: C, 54.38; H, 6.91.

OCOCH,CF,

- 16a

16a: R, 0.6 (petroleum ether : Et,0 = 1:1). IR (neat) 3446, 3028, 2930, 1762, 1455, 1417, 1369,
1307, 1247, 1171, 962 cm™.  'H-NMR (CDCl,, 300 MHz): § 7.2-7.4 (m, SH), 5.46 (t, J = 7.1 Hz
1H), 5.05 (d, J = 7.1 Hz, 2H), 4.50 (q, J = 8.3 Hz, 2H), 3.22 (s, 1H), 2.86 (t, J = 7.6 Hz, 2H),

246 (t, J = 7.6 Hz, 2H), 1.02 (dd, J = 7.1,5.3 Hz, 2H), 0.66 (dd, J = 7.1, 5.3 Hz, 2H). PC-NMR
(CDCL,, 75 MHz): 8 154.35, 146.75, 141.51, 128.34, 128.27, 125.86, 124.24,122.41 (q, Jop = -
277 Hz), 122.06, 65.98, 63.39 (q, 2.5 = 38 Hz), 54.25, 37.05, 34. 29,13.45. HRMS: Caled. for

CHF,0,: 344.1235. Found: 344.1235. ,

3

OCO.CHoCF5
16b )

16b: Rf‘0.4 (petroleum ether Et,0 = 1:1). IR (neat) 3458, 2939, 1761, 1455, 1417, 1365, 1302,
1247, 1171, 1131, 962 cm™. 'H-NMR (CDCl,, 300 MHz): § 7.1-7.4 (m, 5H), 5.32 (t, J = 7.3 Hz,
1H), 4.82 (d, J = 7.3 Hz, 2H) 4.49 (q, J = 8.3 Hz, 2H), 2.82 (s, 1H), 2.75 (t, J = 7.6 Hz, 2H) 2.3-
2.5 (m, 4H), 2.1-2.3 (m, 3H), 1.7-1.8 (m, 1H). *C-NMR (CDCl,, 75 MHz): § 154.27, 150.39,
141.44, 128.35, 128.32, 125.91, 122.41 (q, 'Jor = 278 Hz), 119.86, 77.44, 66.33, 63.39 (q Jer=
37 Hz), 36.49, 35.58, 34.68, 15.13. HRMS: Calcd. for C,4H,,F,0,: 358.1392. Found: 358.1399.
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H
H == .
OCOLCH,CF,

17a

17a: R;0.4 (petroleum ether : Et,0'=2:1). IR (neat) 3492, 1761, 1447, 1416, 1369, 1312, 1248, .
1173, 964, 762, 699 cm™. 'H-NMR (CDCl,, 300 MHz): § 7.5-7.6 (m, 2H), 7.3-7.4 (m, 3H), 5.98
(t,J=17.3 Hz, 1H), 5.27 (d, J = 7.3 Hz, 2H), 451 (q, J = 8.1 Hz, 2H), 3.86 (s, 1H), 1.18 (dd, J = .
7.3,5.3 Hz, 2H), 0.62 (dd, J = 7.3, 5.3 Hz, 2H). ®C-NMR (CDCl;, 75 MHz): § 154.61, 146.94,
139.48, 128.21, 126.64, 123.89, 122.34 (q, 'Jo5 = 277 Hz), 66.47, 63.56 (q, *Jeoy =37 Hz), 54.07,
14.82. Calcd. for C,sH,sF;0,: C, 56.96; H, 4.78. Found: C,57.10;H,464. . = . S

Ha
“t1s,, / °

19

19: known compound’ .
[0], = -57.8 (c 1.12, CHCL), [91% ¢¢ (S)]

+CqHo
o

22

22: R;0.7 (petroleum ether : Et,0 = 2:1). [a], = —49.3 (c=1.35, CHCL,), [90% ee (9)]. IR (neat)
2959, 2939, 2862, 1779, 1633, 1468, 1071, 995, 919 cm”. 'H-NMR (CDCl,, 300 MHz): § 5.83 -
(dd,J =17.3, 10.5 Hz, 1H), 5.16 (d, J = 17.3 Hz, 1H), 5.14 (d, J .= 10.5 Hz, 1H), 2.9-3.1 (m, 2H),
2.1-2.2 (m, 1H), 1.9-2.0 (m, 1H), 1.64 (t, J = 7.3 Hz, 2H), 1.2-1.4 (m, 4H); 0.89 (t, J=7.1Hz,
3H). ®C-NMR (CDCl,, 75 MHz): § 212.29, 137.19, 114.46, 71.58, 42.25,35.31, 26.46, 22.93,
21.46, 13.92. Calcd. for C,oH,40: C, 78.90; H, 10.59. Found: C, 78.67; H, 10.57." -

Ph

23

23: R, 0.8 (petroleum ether : Et,0 =2:1). [o]p, = -19.8 (c=1.69, CHCL,), [92% ee (R)]..IR (neat),
3027, 2926, 1776, 1632, 1604, 1497, 1454, 1072, 919, 745, 700 cm’. '"H-NMR (CDCl;, 300 = .
~ MHz): § 7.1-7.3 (m, 5H), 5.91 (dd, J = 17.6,:10.5 Hz, 1H), 5.24 (d, J = 17.6 Hz, 1H), 523(d,J=
10.5 Hz, 1H), 2.9-3.1 (m, 2H), 2.5-2.8 (m, 2H), 2.1-2.2'(m, 1H), 1.9-2.0 (m, 3H). "C-NMR
(CDCL,, 75 MHz): 8 211.43, 141.64, 136.70, 128.40, 128.26, 125.93, 115.15, 71.39, 42.39, .
37.38, 30.71, 21.68. Anal. Calcd. for C,,;H,(O: C, 83.96; H, 8.05. MW, 200.1201. Found: C, ’
83.96; H, 7.87, MW, 200.1201. : - -
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Ph

Y fr

24

24: known compound” ,

[a], = -8.52 (c=2.07, CHCL), [70% ce (S)].

OTEDMS

25

25: R 0.7 (petroletim ether : Et,0 = 4:1). [a], = +21.8 (c=1.88, CHCL,), [89% ee (R)]. IR (neat)
2956, 2930, 2857, 1797, 1632, 1472, 1391, 1256, 1109, 1056, 919, 837 cm™. __’H-NMR (CDCl,,
300 MHz): & 5.86 (dd, J = 16.8,10.0 Hz, 1H), 5.43 (d, J=16.8 Hz, 1H), 5.22 (d, J = 10.0 Hz,
1H), 3.72 (t, J = 7.1 Hz, 2H), 3.1-3.3 (m, 2H), 2.47 (t, J = 7.1 Hz, 2H), 2.2-2.4 (m, 2H), 0.89 (s,
9H), 0.07 (s, 6H). C-NMR (CDCl;, 75 MHz): 6 203.13, 134.11, 116.36, 84.75, 77.32, 64.79,
61.86, 44.59, 25.86, 25.76, 23.32, 18.30, =5.30. HRMS: Calcd. for C,sH,;,0,Si (M* + H):.
279.1780. ‘Found: 279.1768. Anal. Calcd. for C,(H,0,Si: C, 69.01; H, 9.41. Found: C,69.18;
H, 9.56. : . S _ '

28: R;0.7 (petroleum ether : Et,0 = 1:2). IR (neat) 3426, 2956, 2850, 1751, 1444, 1271, 1105,
940, 837, 777 cm™. "H-NMR (CDCl,, 3‘00' MHz): § 5.93 (t,J=7.6 Hz, 1H),5.07 (d; J=7.6 Hz,
- 2H), 3.79 (s, 3H), 3.66 (s, 1H), 2.51 (t, J = 7.1 Hz, 2H), 1.0-1.1 (m, 4H), 0.89 (s, 9H), 0.07 (s,
6H). "*C-NMR (CDCl,, 75 MHz): § 156.13, 131.12, 130.70, 88.02, 80.28, 64.25, 61.65, 55.40,
54.95,25.79, 23.61, 18.24, 15.54, -5.37. HRMS: Calcd for C,,H,,0,Si (M*-C,H,): 297.1158.
Found: 297.1154. Anal. Calcd. for C,;H,,0,Si: C, 60.96; H, 8.53. Found: C, 60.73; H, 8.39.

%

29

29: known compound’ . .
[a]p —15.0 (¢'0.90, CHCL,), [91% ee (S)].

CHy M '
HQ = - B
) OCO,CH,CF3
: 30

S5



© 2001 American Chemic_al Society, J. Am. Chem. Soc., Trost ja010504c Supporting Info Page 5

30: R;0.5 (petroleum ether : Et;0 = 1:1). IR (neat) 3428, 2980, 1761,14.17, 1303, 1248, 1172, -
1140, 962, 787 cm™. 'H-NMR (CDCl,, 300 MHz): 8 5.32 (tq, J = 7.6, 1.2 Hz, 1H), 4.80 (dq,J = .
7.6,0.7 Hz, 2H), 4.50 (q, J = 8.3 Hz, 2H), 2.78 (s, 1H), 2.3-2.5 (m, 2H), 2.1-2.3 (m, 3H), 1.80.(d,’

© J=12Hz, 3H), 1.6-1.8 (m, 1H). *C-NMR (CDCl,, 75 MHz): 8 154.30, 147.44, 122.41 (q, Jcs
=278 Hz), 119.62, 77.26, 66.13, 63.33 (q, Jer = 37 Hz), 36.10, 20.42, 15.08. Calcd. for
C,H,;F,0,: C, 49.26; H, 5.64. Found: C, 49.42; H, 5.84. | -

31: R;0.6 (petroleum-ether : Et,0 = 1:1). IR (neat) 3442, 2955, 2933, 2859, 2361, 1765, 1302,
1251, 1172, 1107, 838, 779 cm’. '"H-NMR (CDCl,, 300 MHZ): 55.88 (t,J=7.1 Hz, 1H), 4.95

. (d, J=17.1Hz, 2H), 4.50(q, J = 8.3 Hz, 2H),3.75(,J=7.1 Hz, 2H), 2.5-2.6 (m, 3H), 2.56 (t, J
=7.1 Hz, 2H), 2.1-2.3 (m, 2H), 1.9-2.0 (m, 1H), 1.7-1.8 (m, 1H) -~ - ‘
BC-NMR (CDCl,, 75 MHz): 8 154.09, 134.57, 129.99, 122.41 (q; 'Je = 277 Hz), 90.17,79.93, -
75.84,65.71,63.43 (q. 2Jop=38Hz), 61.71, 37.01,25.79, 23.74, 18.24, 13.71, -5.38. Calcd. for
C,,H, F;0,8i: C, 55.03; H, 7.16. Found: C, 55.26; H, 7.01. . ~

CH3
’l:,,/

32

32: known compound*
[a]p = -59.6 (c=1.02, CHCL), [87% ee (S)].

n-C4Hg
Yy,

33

33: R, 0.7 (petroleum ether : Et,0 = 2:1). [ot], = —23.4 (c=2.30, CHCl,), [82% ee ($)]. IR (neat)
2959, 2933, 2861, 1738, 1633, 1468, 1407, 1153, 1002, 917 cm”. 'H-NMR (CDCl,, 300 MHz):

© $5.70 (dd, J = 17.3, 10.5 Hz, 1H), 5.13 (d, J = 10.5 Hz, 1H), 5.06 (d,J = 17.3 Hz, 1H), 2.0-2.4
(m, 3H), 1.8-2.0 (m,.3H), 1.0-1.6 (m, 6H), 0.88 (t, J = 6.6 Hz, 3H). *C-NMR (CDCl,, 75 MHz):
§220.15, 139.24, 114.89, 56.00, 37.54, 35.84, 32.46, 26.41, 23.06, 18.74; 13.90.. Calcd. for
C,H,;0: C, 79.46; H, 10.91. Found: C, 79.60; H, 10.75. : :

. Ph
- '

34

'S6
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34: R;0.7 (petroleum ether : Et,0 = 10:1). [a]p = -20.1 (c=2.00, CHCL,), [69% ee (S)]. IR (neat)
2946, 2357, 1736, 1631, 1496, 1454, 1403, 1153, 921 cm™. 'H-NMR (CDCl,, 300 MHz): 6 7.1-
7.3 (m, SH), 5.77 (dd, J = 17.6, 10.7 Hz, 1H), 5.22 (d, J=10.7 Hz, 1H), 5.14 (d, /= 17.6 Hz, '
1H), 2.2-2.7 (m, 5H), 1.6-2.1 (m, SH). BC-NMR (CDCl,, 75 MHz): § 219.57, 142.01, 138.71,
128.34, 128.29, 125.83, 115.70, 56.06, 38.04, 37.51, 32.75, 30.73, 18.80. Anal. Calcd. for
C,.H,;0: C, 84.07; H, 8.47. Found: C, 83.89;H, 8.63. .. - ' _ .

OTBDMS

35

35: Rf0.6 (petroleum ether : Et,0 = 4:1). [0]p = 491.3 (c=1.87, CHCI3}, [93% ee (R)]. IR (neat)
2956, 2858, 1753, 1639, 1472, 1406, 1256, 1111, 1006, 919, 838, 777 cm’. 'H-NMR (CDCl,,
300 MHz): § 5.72 (dd, J = 17.1, 10.0 Hz, 1H), 5.48 (d, J = 17.1 Hz, 1H), 5.28 (d, J = 10.0 Hz,
1H), 3.70 (t, J = 7.1 Hz, 2H), 2.5-2.6 (m, 1H), 2.44 (t, J = 7.1 Hz, 2H), 1.9-2.3 (m, 5H),0.89 (s,
9H), 0.06 (s, 6H). 13C-NMR (CDCl,, 75 MHz): § 213.36, 135.70, 117.14, 83.18, 78.39, 61.86,

52.57, 3770, 36.33, 25.83, 23.24, 19.31, 18.25,-5.35. Anal. Caled. for C;;Hy0,S1: C, 69:81; H,
9.65: MW, 292.1859. Found: C, 69.68; H, 9.88; MW, 292.1857. o .

Q
1Gg

known compound’
[0, +5.39 (c 1.49, CHCly) ), [87% ee (S)].
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