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General methods

Infrared spectra (IR) were determined in a liquid film on a NaCl plate or KBr disk method with a JASCO FT/IR-4100 typeA spectrometer. 'H and
C NMR spectra were measured with a JEOL JNM-AL 400 NMR spectrometer in a chloroform-d (CDCls) solution with CHCl; (7.26) and CDCls
(77.0) as an internal reference. A JEOL JNM-EX90A (84.21 MHz) FT-NMR spectrometer and a JEOL JNM-AL 400 NMR spectrometer were used
for determining the yield of the products with hexafluorobenzene (CsFs). '°F NMR (376.05 MHz) spectra were measured with a JEOL JNM-AL 400
NMR spectrometer in a chloroform-d (CDCl3) solution with trichlorofluoromethane (CFCls) as an internal standard. High-resolution mass spectra
(HRMS) were taken on a JEOL JMS-700MS spectrometer by electron impact (EI), chemical ionization (CI), and fast atom bombardment (FAB)
methods.

All reactions were routinely monitored by '°F NMR spectroscopy or TLC, and carried out under an atmosphere of argon.

Materials

DMF were fleshly distilled from calcium hydride (CaH,). All chemicals were of reagent grade and, if necessary, were purified in the usual manner
prior to use. Thin-layer chromatography (TLC) was done with Merck silica gel 60 Fs4 plates, and column chromatography was carried out with

Wako gel C-200. The compounds, 1A,' 1C,? and 1D’ were prepared according to the literature.

Preparation of ter-butyldiphenylsilyloxy-1-bromo-1,1-difluoropropane (1B) :

Under an argon atmosphere, a solution of ethyl 3-bromo-3,3-difluoropropanoate’ (0.65 g, 3.0 mmol) in CH,Cl, was dropwise added to
diisobutylaluminium hydride (DIBAL-H) (1.0 M Hexane solution, 6.9 mL, 6.9 mmol) at =78 °C. After stirring at that temperature for 2 h, the
mixture was stirred at 0 °C for 3 h. The reaction was quenched with 10% HCI aq., and the mixture was extracted with CH,Cl,. The organic layers
were dried over anhydrous sodium sulfate, filtered, and concentrated under reduce pressure. The resulting residue was used without purification.

A mixture of the crude materials, tert-buthyldiphenylchlorosilane (1.65 g, 6.0 mmol), and imidazole (0.41 g, 6.0 mmol) in THF (6.0 mL) was stirred at
room temperature for 20 h. Addition of water followed by extractive workup and purification by column chromatography (Hexane/AcOEt = 80:1)
afforded the desired product (0.60 g, 1.46 mmol, 49% yield).
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tert-Butyldiphenylsilyloxy-1-bromo-1,1-difluoropropane (1B)
EF 'H NMR (CDCl3) & = 1.07 (9H, s), 2.63-2.69 (2H, m), 3.93 (2H, t, J = 6.59 Hz), 7.39-7.46 (6H, m), 7.67-7.69 (4H, m); °C
Br>§/\OTBDPS NMR (CDCl3) § = 19.1, 26.7, 46.7 (t, J = 20.6 Hz), 58.8 (t, J = 4.1 Hz), 121.2 (t, J = 304.2 Hz), 127.8, 129.8, 133.1, 135.5; "°F
NMR (CDCls) 6 = -42.39 (1F, t, J = 13.35 Hz); IR (neat) : 3428, 3072, 3000, 2932, 2858, 1960, 1590, 1472, 1428, 1362, 1283,
1188, 1114, 998, 880, 823, 702, 613 cm™'; HRMS (FAB) calcd for C19H,4BrF,0Si (M+H) 413.0748, found 413.0751.

Preparation of 1-bromo-1,1-difluorononane (1E) :

Under an argon atmosphere, a three-necked, round-bottomed flask equipped with an efficient magnetic stirring bar was charged with copper(I) chloride
(0.040 g, 0.4 mmol), ethanol amine (1.22 g, 20.0 mmol), fert-butanol (6.6 mL), 1-octene (4.49 g, 40 mmol), and dibromodifluoromethane (16.79 g, 80
mmol). After stirring of the reaction mixture at 85 °C for 48 h, all organic materials were filtered through silica gel, which was rinsed with hexanes.
Then the resulting colorless filtrate was concentrated by evaporation. The residure was subjected to fractional distillation to afford
1,3-dibromo-1,1-difluorononane (8.86 g, 27.7 mmol, 69% yield) as a colorless liquid.

Under an argon atmosphere, a three-necked round-bottomed flask equipped with an ice-H,O condenser was charged with the above obtained
1,3-dibromo-1,1-difluorononane and 28 mL of anhydrous DMSO. Sodium borohydride (1.51 g, 40 mmol) was then added in small portions with
vigorous stirring over the course of 15 min. After addition was complete, the bath temperature was raised to 70 °C and the reaction mixture was
stirred at the temperature for 6 h. Then, the reaction was cooled to room temperature, and the contents were transferred to erlenmeyer flask, the
reaction being quenched with chips of ice. The resulting mixture was carefully acidified with conc. HCI aq., and the aqueous DMSO layer was
extracted with Et,O three times. The combined Et,0 layers were washed with H,O, dried over anhydrous Na,SO., and subjected to ambient pressure
fractional distillation to afford 1-bromo-1,1-difluorononane (contaminated with a small amount of 1,1-difluorononane) (1.87 g, 7.7 mmol, 38% yield)

as a colorless liquid.

1,3-Dibromo-1,1-difluorononane
Br 'H NMR (CDCl3) 6 =0.89 (3H, t,J=6.79 Hz), 1.27-1.58 (8H, m), 1.82-1.89 (2H, m), 2.92-3.10 (2H, m), 4.22-4.25 (1H,
Bero\)\/\/\/ m); BC NMR (CDCls3) 6 =14.0, 22.5,27.0 28.4, 31.6, 38.4, 46.9, 52.6 (t,J = 21.08 Hz), 120.6 (t, /= 305.8 Hz); F NMR
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(CDCly) & = —43.24 (2F, t, J = 13.35 Hz); IR (neat) : 2929, 2859, 1466, 1430, 1378, 1198, 1129, 1091, 979, 925, 769, 725 cm’'; HRMS (EI) calcd for
C9H16BI'2F2 (M+) 3199587, found 319.9594.

1-Bromo-1,1-difluorononane (1E)
FF 'H NMR (CDCl3) & = 0.89 (3H, t, J = 6.79 Hz), 1.26-1.38 (10H, m), 1.57-1.65 (2H, m), 2.28-2.35 (2H, m); °C NMR
BrM\/ (CDCl3) & = 14.1, 22.7, 23.9 (t, J = 2.81 Hz), 28.5, 29.1, 29.2, 31.8, 44.3 (t, J = 21.08 Hz), 123.3 (t, J = 303.8 Hz); °F
NMR (CDCls) & = -43.82 (2F, t, J = 14.67 Hz); IR (neat) : 2927, 2858, 1467, 1378, 1197, 1129, 1092, 962, 912 cm’’

Typical procedure for the E-selective chromium(Il)-mediated reductive coupling of 3-(3-bromo-3,3-difluoropropanoyl)-2-oxazolidinone (1A)

with benzaldehyde

To a suspentsion of CrCl, (0.25 g, 2.0 mmol) and Lil (0.013 g, 0.1 mmol) in DMF (1.5 mL) were added benzaldehyde (0.11 g, 1.0 mmol) and
3-(3-bromo-3,3-difluoropropanoyl)-2-oxazolinone (1A) (0.13 g, 0.5 mmol) at 0 °C. After stirring at that temperature for 4 h, the reaction was
quenched with ice-cold water. The whole was extracted with Et,O three times. The combined organic layers were dried over anhydrous Na;SOs,
filtered, and concentrated in vacuo. The resulting residue was purified by silica gel column chromatography (Benzen/AcOEt = 3/1) to afford the pure

product 2Aa (0.11 g, 0.42 mmol, 84% yield).

3-[(E)-3-Fluoro-4-hydroxy-4-phenyl-2-butenoyl]-2-oxazolidinone (2Aa)
Yield : 84%; "H NMR (Acetone-dg) & = 4.12 (2H, t, J = 8.03 Hz), 4.48-4.52 (2H, m), 5.31 (1H, d, J= 6.00 Hz), 6.47 (1H, dd, J
OHO o =6.00, 27.23 Hz), 7.04 (1H, d, J = 21.33 Hz), 7.31-7.59 (5H, m); °C NMR (Acetone-ds) 5 = 43.6, 63,2, 69.0 (d, J = 22.0 Hz),
- NJ\O 101.8 (d, J = 30.2 Hz), 127.2, 128.7, 129.1, 140.5 (d, J = 1.3 Hz), 154.4, 164.5 (d, J = 24.7 Hz), 175.4 (d, J = 280.6 Hz); "°F
\__/ NMR (Acetone-ds) & = =97.43 (1F, dd, J = 21.33, 27.23 Hz); HRMS (FAB) calcd for C;3H;,FNO, (M) 265.0750, found

265.0750.
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3-[(E)-3-Fluoro-4-hydroxy-4-(4-methylphenyl)-2-butenoyl]-2-oxazolidinone (2Ab)

HyC Yield : 64%; "H NMR (Acetone-dg) & = 2.36 (3H, s), 4.13 (2H, t, J = 8.06 Hz), 4.48-4.52 (2H, m), 5.26 (1H, d, J = 6.11
on Hz), 6.47 (1H, dd, J = 6.11, 27.13 Hz), 7.11 (1H, d, J = 21.36 Hz), 7.22 (2H, d, J = 7.97 Hz), 7.51 (2H, d, J = 7.97 Hz);
? ﬁ\ 13C NMR (Acetone-dg) & = 21.1, 43.6, 63.1, 69.0 (d, J = 22.1 Hz), 101.6 (d, J = 30.2 Hz), 127.2, 129.7, 137.5, 138.3,

F N~ O

\_ P 154.4,164.5 (d,J = 24.7 Hz), 175.6 (d, J = 280.6 Hz); '°F NMR (Acetone-ds) 5 = ~98.73 (IF, dd, J = 21.36, 27.13 Hz);
HRMS (FAB) calcd for C14HsFNO, (M") 279.0907, found 279.0916.

3-[(E)-3-Fluoro-4-hydroxy-4-(4-methoxylphenyl)-2-butenoyl]-2-oxazolidinone (2Ac)
Yield : 69%; 'H NMR (Acetone-dg) 8 = 3.79 (3H, s), 4.11 (2H, t, J = 8.05 Hz), 4.46-4.51 (2H, m), 5.18 (1H, d, J = 6.00

MeO Hz), 6.39 (1H, dd, J = 6.00, 27.01 Hz), 6.92 (2H, d, J = 8.58 Hz), 7.04 (1H, d, J = 21.31 Hz), 7.49 (d, J = 8.58 Hz); "°C
OHy 6 NMR (Acetone-dg) 3 = 43.6, 55.5, 63.1, 68.7 (d, J = 22.0 Hz), 101.4 (d, J = 30.2 Hz), 114.5, 128.5, 132.5, 154.4, 160.5,
F N)ko 164.1 (d, J = 24.7 Hz), 175.6 (d, J = 280.6 Hz); "°F NMR (Acetone-dg) 8 = -98.67 (1F, dd, J = 21.31, 27.01 Hz); HRMS

\J

(FAB) caled for C14H,FNOs (M") 295.0856, found 295.0863.

3-[(E)-3-Fluoro-(4-fluorophenyl)-4-hydroxy-2-butenoyl]-2-oxazolidinone (2Ad)

F Yield : 90%; 'H NMR (Acetone-dg) 8 = 4.13 (2H, t, J = 8.17 Hz), 4.47-4.53 (2H, m), 5.37 (1H, d, J = 5.84 Hz), 6.46 (1H,
oH dd, J=5.84,27.09 Hz), 7.06 (1H, d, J = 21.29 Hz), 7.14 (2H, m), 7.58-7.63 (2H, m); *C NMR (Acetone-dg) & = 43.6, 63.2,
o
? J 683 (d,J =219 Hz), 101.9 (d, J = 29.8 Hz), 115.8 (d, J = 21.6 Hz), 129.17 (d, J = 8.2 Hz), 1366, 154.4, 163.3 (d, J =
F N O

\_J 244.4Hz), 1645 (d,J =244 Hz), 175.6 (d, J = 280.4 Hz); "°F NMR (Acetone-dg) 5 = —115.06 to —114.87 (1F, m), -98.29
(1F, dd, J = 21.29, 27.09 Hz); HRMS (FAB) calcd for Ci3H2F2NO4 (M") 284.0734, found 284.0726.

3-[(E)-3-Fluoro-4-hydroxy-2-heptenoyl]-2-oxazolidinone (2Af)
Yield : 68%; 'H NMR (Acetone-dg) 8 = 0.94 (3H, t, J = 7.38 Hz), 1.35-1.78 (4H, m), 4.07 (2H, t, J = 8.05 Hz), 4.43-4.49 (3H, m), 5.10-5.25 (1H, m),
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6.99 (1H, d, J = 22.83 Hz); *C NMR (Acetone-d¢) & = 14.1, 19.3, 36.6, 43.5, 63.1, 67.6 (d, J = 22.9 Hz), 101.3 (d, J = 30.9 Hz), 154.4, 164.2 (d, J =
P OH 25.02 Hz), 177.5 (d, J = 280.4 Hz); "’F NMR (Acetone-dg) 5 = ~97.38 (1F, dd, J = 22.83, 26.89 Hz).
(@) (@)
T

-/

3-[(E)-3-Fluoro-4-hydroxy-5-methyl-2-hexenoyl]-2-oxazolidinone (2Ag)
Py Yield : 77%; 'H NMR (Acetone-dg) 8 = 0.92 (3H, d, J = 6.82 Hz), 1.05 (3H, d, J = 6.66 Hz), 1.91-1.99 (1H, m), 4.06 2H, t, J =
L)L JL 8.03 Hz), 4.48 (2H, t, J = 8.03 Hz), 4.57 (1H, d, J = 7.08 Hz), 4.80-4.90 (1H, m), 7.05 (d, J = 21.83 Hz); >C NMR (Acetone-ds)
= 18.85, 18.86, 32.4, 43.5, 63.0, 73.1 (d, J = 22.5 Hz), 102.2 (d, J = 30.7 Hz), 154.3, 164.4 (d, J = 25.5 Hz), 177.0 (d, J = 280.6
Hz); "’F NMR (Acetone-dg) & = -95.00 (1F, dd, J = 21.83, 29.33 Hz); HRMS (FAB) calcd for C;oH;sFNO, (M+H) 232.0985,
found 232.0984.

3-[(E)-3-Fluoro-4-hydroxy-5,5-dimethyl-2-hexenoyl]-2-oxazolidinone (2Ah)
Yield : 77%; "H NMR (Acetone-dg) & = 1.00 (9H, s), 4.07 (2H, dt, J = 2.11, 8.00 Hz), 4.48 (2H, t, J = 8.00 Hz), 4.63 (1H, d, J =
L/U\ /U\ 6.93 Hz), 5.04 (1H, dd, J = 6.93, 30.24 Hz), 7.09 (1H, d, J = 23.08 Hz); °C NMR (Acetone-ds) & = 26.5, 36.3, 43.6, 63.0, 74.4
\_/ (d, J = 20.5 Hz), 103.0 (d, J = 31.3 Hz), 154.4, 164.5 (d, J = 25.9 Hz), 176.6 (d, J = 282.8 Hz); '’F NMR (Acetone-dg) 5 =
-87.58 (1F, dd, J=23.08, 30.24 Hz); HRMS (FAB) calcd for C;;H;7FNO4 (M+H) 246.1142, found 246.1141.

tBu

Typical procedure for the Z-selective chromium(Il)-mediated reductive coupling of  3-(fert-butyldiphenylsilyloxy)
-1-bromo-1,1-difluoropropane (1B) with benzaldehyde

To a suspension of CrCl, (0.22 g, 1.8 mmol) and Lil (0.020 g, 0.15 mmol) in DMF (1.2 mL) were added benzaldehyde (0.064 g, 0.6 mmol) and
3-(tert-butyldiphenylsilyloxy)-1-bromo-1,1-difluloropropane (1B) (0.12 g, 0.3 mmol) at 0 °C.  After stirring at room temperature for 4 h, the reaction

was quenched with water. The whole was extracted with Et,O three times. The combined organic layers were dried over anhydrous Na;SOy,
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filtered, and concentrated in vacuo. The resulting residue was purified by silica gel column chromatography (Hexane/AcOEt = 5/1) to afford the pure
product (0.071 g, 0.17 mmol, 56% yield).

(Z)-4-(tert-Butyldiphenylsilyloxy)-2-fluoro-1-phenyl-2-buten-1-ol (2Ba)
- Yield : 56%; "H NMR (CDCls) & = 0.95 (9H, s), 2.01 (1H, br), 4.26 (2H, dd, J = 2.00, 6.79 Hz), 5.03 (1H, d, J= 11.91 Hz),
%OTBDPS 5.09 (1H, dt, J = 36.72, 6.79 Hz), 7.20-7.34 (11H, m), 7.56-7.57 (4H, m); >C NMR (CDCL) & = 19.1, 26.8, 57.1 (d, J =
OH 6.6 Hz), 72.3 (d, J = 32.2 Hz), 107.0, (d, J = 10.7 Hz), 126.7, 127.6, 128.4, 128.5, 129.6, 133.5, 135.5, 139.1, 158.79 (d, J

= 260.3 Hz); "*F NMR (CDCl3) 5 = ~119.05 (1F, dd, J= 11.91, 36.72 Hz); IR (neat) : 3392, 3070, 2931, 2858, 1709, 1589,
1494, 1472, 1428, 1262, 1164, 1111, 1060, 885, 740, 701, 612 cm™'; HRMS (FAB) caled for CogHaoFNaO,Si (M+Na) 443.1819, found 443.1815.

(Z2)-4-(tert-Butyldiphenylsilyloxy)-2-fluoro-1-(4-methylphenyl)-2-buten-1-o0l (2Bb)
H.C i Yield : 48%; "H NMR (CDCls) 8 = 1.05 (9H, s), 2.31 (1H, br), 2.35 (3H, s), 4.36 (2H, dd, J = 1.60, 6.49 Hz), 5.09
% (1H, d,J = 11.86 Hz), 5.19 (1H, dt, J = 36.52, 6.49 Hz), 7.15-7.44 (10H, m), 7.64-7.70 (4H, m); °C NMR (CDCls)
L OTBDOPS 5 —19.1,21.2, 267, 57.1 (d, J = 6.6 Hz), 72.2 (d, J = 32.2 Hz), 106.9 (d, J = 9.9 Hz), 126.6, 127.6, 129.2, 129.6,
133.6, 135.6, 136.2, 138.2, 158.8 (d, J = 259.5 Hz); '°F NMR (CDCl;) 8 = ~119.12 (1F, dd, J = 11.86, 36.52 Hz); IR

(neat) : 3395, 3071, 2930, 2858, 1079, 1513, 1472, 1428, 1362,1163, 1111, 1062, 800, 740, 702 cm™'; HRMS (FAB) calcd for C,7H3,FNaO,Si (M+Na)
457.1975, found 457.1972.

(Z2)-4-(tert-Butyldiphenylsilyloxy)-2-fluoro-1-(4-methoxyphenyl)-2-buten-1-o0l (2Bc)

MeO Yield : 52%; '"H NMR (CDCls) § = 1.04 (9H, s), 2.00 (1H, br), 3.82 (3H, s), 4.36 (2H, dd, J = 2.20, 6.59 Hz), 5.09
(1H, dd, J = 3.20, 10.09 Hz), 5.19 (1H, dt, J = 36.63, 6.59 Hz), 6.88-6.90 (2H, m), 7.23-7.44 (8H, m), 7.63-7.68
(4H, m); "C NMR (CDCl;) & = 19.1, 26.8, 55.3, 57.8 (d, J = 6.6 Hz), 72.0 (d, J = 32.2 Hz), 106.8 (d, J = 11.6 Hz),
113.9, 127.6, 128.1, 129.6, 131.3, 133.6, 135.6, 158.9 (d, J = 259.5 Hz), 159.7; "’F NMR (CDCl3) 8 = -118.95 (IF,
dd, J = 10.09, 36.63 Hz); IR (neat) : 3419, 3071, 2931, 2857, 1709, 1611, 1512, 1464, 1428, 1250, 1111, 1036, 739, 703 cm™'; HRMS (FAB) calcd for

OTBDPS
OH
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C27H30FO3SI (M-H) 4491948, found 449.1938.

(Z£)-4-(tert-Butyldiphenylsilyloxy)-2-fluoro-1-(4-fluorophenyl)-2-buten-1-o0l (2Bd)
F . Yield : 56%; '"H NMR (CDCls) & = 1.06 (9H, s), 2.17 (1H, br), 4.37 (2H, d, J = 6.39 Hz), 5.12 (1H, d, J = 12.11 Hz),
\Q\AAOTBDPS 5.18 (1H, dt, J = 36.72, 6.39 Hz), 7.03-7.07 (2H, m), 7.32-7.46 (8H, m), 7.64-7.72 (4H, m); °C NMR (CDCl;) § =
OH 19.1, 26.8, 57.0 (d, J= 6.6 Hz), 71.7 (d, /= 32.2 Hz), 107.3 (d, /= 11.7 Hz), 115.4 (d, /= 27.8 Hz), 127.6, 128.5 (d, J
= 8.2 Hz), 129.7, 133.5, 134.8 (d, J = 2.4 Hz), 135.5, 158.5 (d, J = 258.5 Hz), 162.6 (d, J = 246.2 Hz); "°’F NMR
(CDCl3) 0 = -119.38 (1F, dd, J = 12.11, 36.72 Hz); IR (neat) : 3402, 3071, 2931, 2858, 1709, 1605, 1509, 1472, 1428, 1227, 1111, 1064, 908, 739,
703 cm™'; HRMS (FAB) calcd for CosHagF,0,Si (M") 438.1827, found 438.1833.

(Z2)-1-(tert-Butyldiphenylsilyloxy)-3-fluoro-2-hepten-4-ol (2Bf)
E Yield : 57%; 'H NMR (CDCl3) § = 0.95 (3H, t, J = 7.39 Hz), 1.07 (9H, s), 1.26-1.70 (4H, m), 1.79 (1H, br), 4.00-4.07
\/WOTBDPS (1H, m), 4.37 (2H, dd, J = 2.20, 6.59 Hz), 5.07 (1H, dt, J = 37.41, 6.59 Hz), 7.36-7.47 (6H, m), 7.68-7.73 (4H, m); °C
OH NMR (CDClL) 6 =13.8, 18.5, 19.1, 26.8, 35.8, 57.0 (d, J = 7.43 Hz), 70.2 (d, /= 29.8 Hz), 106.1 (d, /= 11.7 Hz), 127.6,
129.6, 133.6, 135.5, 159.8 (d, J = 261.24 Hz); "’F NMR (CDCl3) & = -122.19 (1F, dd, J = 15.61, 37.41 Hz); IR (neat) :
3389, 3071, 3050, 2999, 2959 , 2932, 2859, 1709, 1589, 1471, 1428, 1305, 1264, 1185, 1112, 939, 852, 822, 740, 702 cm™'; HRMS (FAB) calcd for
C3H31FNaO,Si (M+Na) 409.1975, found 409.1976.

(Z£)-6-(tert-Butyldiphenylsilyloxy)-4-fluoro-2-methyl-4-buten-3-ol (2Bg)
F Yield : 59%; '"H NMR (CDCl3) § = 0.92 (3H, d, J = 6.79 Hz), 0.97 (3H, d, J = 6.79 Hz), 1.07 (9H, s), 1.69 (1H, br),
)WOTBDPS 1.87-1.91 (1H, m), 3.73 (1H, dd, J = 6.59, 17.05 Hz), 4.37 (2H, d, J = 6.49 Hz), 5.07 (1H, dt, J = 37.12, 6.49 Hz), 7.37-7.46
OH (6H, m), 7.69-7.71 (4H, m); °C NMR (CDCls) & = 17.5, 18.8, 19.1, 26.5, 26.8, 57.0 (d, J = 7.4 Hz), 75.8 (d, J = 28.9 Hz),
107.1 (d, J=11.6 Hz), 127.7, 129.7, 133.7, 135.6, 159.1 (d, J = 261.1 Hz); "°F NMR (CDCl3) § = -121.25 (1F, dd, J = 17.05,
37.12 Hz); IR : (neat) 3404, 3071, 3050, 2960, 2931, 2858, 1708, 1471, 1428, 1264, 1112, 1059, 1026, 939, 876, 822, 782, 740, 702 cm™'; HRMS
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(FAB) calcd for C,3H31FNaO,Si (M+Na) 409.1975, found 409.1976.

(Z2)-6-(tert-Butyldiphenylsilyloxy)-4-fluoro-2,2-dimethyl-4-hexen-3-ol (2Bh)
F Yield : 63%; '"H NMR (CDCl3) & = 0.94 (9H, s), 1.05 (9H, s), 1.71 (1H, br), 3.68 (1H, d, J = 18.81 Hz), 4.35-4.36 (2H, m),
tBu WOTBDPS 5.03 (1H, dt, J = 37.38, 6.79 Hz), 7.37-7.44 (6H, m), 7.67-7.71 (4H, m); °C NMR (CDCl;) 5 = 19.1, 25.8, 26.8, 34.78, 60.0
OH (d, J = 7.43 Hz), 78.2 (d, J = 27.31 Hz), 107.5 (d, J = 11.7 Hz), 127.7, 129.6, 133.6, 133.7, 159.1 (d, J = 262.0 Hz); "°F
NMR (CDCls) 6 = -144.51 (1F, dd, J = 18.81, 37.38 Hz); IR (neat) : 3442, 3071, 2957, 2958, 1702, 1671, 1472, 1428, 1264,
1186, 1070, 1014, 937, 822, 788, 740, 612 cm™'; HRMS (FAB) calcd for C54H3,FO, Si (M-H) 399.2156, found 399.2152.

Synthetic procedure for the Z-selective chromium(Il)-mediated reductive coupling reaction of ethyl 4-bromo-4,4-difluorobutyrate (1D) with

benzaldehyde

To a suspension of CrCl, (0.22 g, 1.8 mmol) and Lil (0.020 g, 0.15 mmol) in DMF (1.2 mL) were added benzaldehyde (0.064 g, 0.6 mmol) and ethyl
4-bromo-4,4-difluorobutylate (1D) (0.065 g, 0.3 mmol) at 0 °C. After stirring at room temperature for 4 h, the reaction was quenched with water.
The whole was extracted with Et,O three times. The combined organic layers were dried over anhydrous Na,SOy, filtered, and concentrated in vacuo.
The resulting residue was purified by silica gel column chromatography (Hexane/AcOEt = 3/1) to afford (Z)-ethyl
4-fluoro-5-hydroxy-5-phenyl-3-pentenoate (2Da) (0.040 g, 0.17 mmol, 55% yield).

(Z2)-Ethyl 4-fluoro-5-hydroxy-5-phenyl-3-pentenoate (2Da)
. Yield : 55%; 'H NMR (CDCl;) 8 = 1.26 (3H, t, J = 7.09 Hz), 2.50 (1H, brs), 3.17 (2H, d, J = 7.19 Hz), 4.15 (2H, q, J = 7.09
%05 Hz), 5.22 (1H, dt, J = 35.26, 7.19 Hz), 5.24 (1H, d, J = 11.25 Hz), 7.29-7.45 (5H, m); °C NMR (CDCl3) & = 14.1, 29.2,
OH o 60.9, 72.4 (d, J = 31.4 Hz), 99.5 (d, J = 9.8 Hz), 126.7, 128.4, 128.5, 139.1, 160.4 (d, J = 260.3 Hz), 171.2; ’F NMR
(CDClL) 6 =-119.34 (1F, dd, J=11.25, 35.26 Hz); IR (neat) : 3448, 3032, 2983, 1736, 1495, 1454, 1372, 1266, 1189, 1094,
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1060, 1027, 955, 887, 804, 701 cm™'; HRMS (FAB) calcd for C3H;5sFO5 (M") 238.1005, found 238.1009.
Typical procedure for the Z-selective chromium(Il)-mediated reductive coupling of 1-bromo-1,1-difluorononane (1E) with benzaldehyde

To a suspension of CrCl, (0.22 g, 1.8 mmol) and Lil (0.020 g, 0.15 mmol) in DMF (1.2 mL) were added benzaldehyde (0.064 g, 0.6 mmol) and
I-bromo-1,1-difluorononane (1E) (0.073 g, 0.3 mmol) at 0 °C. After stirring at room temperature for 4 h, the reaction was quenched with water.
The whole was extracted with Et,O three times. The combined organic layers were dried over anhydrous Na,SOy, filtered, and concentrated in vacuo.
The resulting residue was purified by silica gel column chromatography (Hexane/AcOEt = 3/1) to afford the pure product 2Ea (0.056 g, 0.22 mmol,
76% yield).

(Z£)-2-Fluoro-1-phenyl-2-decen-1-o0l (2Ea)
. 'H NMR (CDCl3) & = 0.88 (3H, t, J = 6.79 Hz), 1.27-1.39 (10H, m), 2.08-2.18 (3H, m), 4.90 (1H, dt, J=37.87, 7.19
@W\/\/\/ Hz), 5.21 (1H, d, J = 13.17 Hz), 7.31-7.45 (5H, m); °C NMR (CDCl;) & = 14.1, 22.6, 23.3, 29.0, 29.1, 29.2, 31.8,
OH 72.8 (t,J =32.2 Hz), 107.8 (d, J = 13.3 Hz), 126.6, 128.2, 128.5, 139.7, 158.3 (t, J = 255.4 Hz); "’F NMR (CDCls) &

= -124.22 (1F, dd, J = 13.17, 37.87 Hz); IR (neat) : 3364, 3032, 2926, 2856, 1708, 1495, 1455, 1379, 1273, 1192,
1111, 1024, 700 cm™'; HRMS (FAB) calced for C;¢H,3FO (M7) 250.1733, found 250.1729.
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SOLVENT
NS

1]

SNK
FIDRES
a0

aG

Ok

DE

TE
NMCREST
NCWRK

N

0

20081016
i5.23

arx500

S mm Multinucl

2030
65536
Acetone
34
2
10330.578 w2
0 157632 Hz
3.1719323 sec
203 2
48 400 usec
5.00 usec
296 8 K
00000000 sec
00000000 sec
¢1500000 sec

CHANNEL fl =====aas

-

1
10 00 usec
0C a8

6
500, 1330885 MMz

F2 - Processing parameters

51
5F
NDN
558
L8
G8

32768

500.1300059 MHz

EM

A
0
0 Hz

[

n
U

0.0

10 NMA plot parameters

X
:V
::p
F1
Tap
5'-'2
PRMCM
“ZCM

20 .00 cm

29 41 ¢m

1¢.000 ppm
5001.30 M2

-1.000 pom
=500.13 Hz

0.55000 ppm/cm

275.07150 Hz/ce



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

Pn-CH |OH) CF=CHCO-0xazol1done

Current Data Parameters

NAME shina-061016
EXPND 4
PROCND 1
F2 - Arquisition Paraneters
Date _ 20081016
15.28
) arx500
1 5 an Myltinucl
29pg30
55536
SOLVENT CDoC13
NS 274
| 0S 2
Wk 30030.023 Hz
FI0RES 0458222 H2
4G
HG
bl
0E
| :E
{ a1
uC
UCNRK

)k 31 11.00 usec
AN LR -3.00 0B

F N O SF01 125 77036543 NHz

!t ) sssssees CHANNEL $2 ===sss=s

non
Q.0

11 .93%4 ppn/cm
1901.50159 H2/cm
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3
"Ph-C N = : DFILE _DEFAULT.ALS
; HOH)CF=CHCO-Oxazolidone_19F . COME  HechOH I Heo-08
| A DATIM  Mon Oct 16 15:31:38 200¢
SHEES OBNUC  19F
| b I BEXMOD  NON
; Pl | OBFRQ 376.05 MHz
| N OBSET 139.60 KHz
: f OBFIN 36.10 Hz
‘ POINT 32768
; FREQU 80000.00 Hz
r SCANS 32
| ACQTM 0.4096 sec
1 PD 4.9500 sec
PW1 5.50 usec
IRNUC IH
| CTEMP 23.0 ¢
I SLVNT  ACETN
i EXREF 0.00 ppm
i BF 0.10 Hz
RGAIN 17
i
i F
H
HO N,>
o)\0
. : PPM|
:T]—IFTTTTTWIEIHIII'TII lllllllHlIHlI!III}IIIIHTH_TTTI'HIIIlllHIIIl]llbIIIiHHIHHIIHI]]TIHIIII||I|_|—!
-180.0

pa.0 0.0 -20.0 -40.0 -60.0 -80.0 -100.0 -120.0 -140.0 -160.0
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current Data Parameters

NANE snima~060820
ZXPND 1
SROCNO 1
=2 - AcQuisition Parameters
Jate _ 20050820
Time 12.32
INSTRUM arx500
2R0BHD 5 mm Multinucl
PULPROG 2g30
0 655536
SOLVENT Acetone
NS 75
~ 0s 2
Me ] SWH 10330578 Hz
| FIDAES 0.157632 Hz
| 40 3.1719923 sec
\ Ol'b 0 RG 57
)L oW 48 400 usec
0E 6.00 usec
{ / F X N O € 295.2 K
f Lo / 01 1.00000000 sec
! f L I NCREST 0.00000000 sec
‘ NCWARK 0.01500000 sec
| I tmammEew CHAmE‘_ t] =a==z=a==
] ' ct 1
[ } 21 1000 usec
2t -6.00 98
| ) SFO1 5001330885 ™2
f ‘ T2 - Processing paraneters
i 51 32768
i 5F 200 1299[94 w2
/ , WO £n
g | 558 0
, H B 030 Mz
| GB 0
!J‘j ) ] 91 3 0 09
|
i ‘\
-t e — - '*—J-‘—fﬂ-i ————— e e 10 NMA plot parameters
) X 20 00 cm
;/‘\ 1\ I [ In Y 9.99 cm
(’ / \ : . / S. { o R 1P 10.000 ppa
3 (a2 gl 2l (8l [s g g 001 30 e
é‘ 5 o 5 8! 18‘ ~ "tzi ® “eFk -1 000 ppm
g lalal = ol ol [ im - R
APNCH 0 53000 ppmn/cm
=2CM 275 07150 Hz/fce
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Me

28

Current Data Parameters

NAME shima-DBN3Z0
IXPNO 2
SROCKO t

T2 - Acquisition Parameters
Jate 20060920
Time 12.43
INSTRUM crx5a0
SROBHD 5 am multarucl
SULPROG 2ppg30

0 65336
SOUVENT coC13

S 356

X B

S 30030 028 W2
“I0RES 0 458222 Hz
aG 1.0912244 sec
£ 2895 .3

n 16 550 usec
JE 5.00 usec
T 293 E K

n 0.30000000 sec
311 0 .03000000 sec
wiAEST 0.00000000 sec
wCwRK 0.01500000 sec
zuzzewzs [HANNEL f) ==a=zzas=
w1 13C

21 11,00 usec
ot ~3.00¢ a8
S5FO1 125 7703543 NH2

amnnemes CHANNEL fQ semsmsss

CPOPRG2 waltz1g
w2 1
aPoe 100.0C usec
A2 «6.00 o8
12 17.00 ¢8
A3 19.00 o8
5F02 £00.132000% NHz

2 - Protessing parameters
1

w N

32768
£ 125.7578835 MWz
aln ENn
S8 0
-8 1,00 M2
38 0
3¢ 0.00
1D NMA plot parameters
o 20.00 ¢w
oY 10.06 cn
1P 220.231 ppn
1 27655.73 M2
“op -18.562 pom
o ~2334 .30 Wz
SENCU 11 Q3064 pam/en
H2CH £501.50159 Mz/m
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~| x
. DEE  _DRFADLT.ALS
: auto cmog COMNT  ata
; ; ; ; FXAT LAY Wad Sap Jit T30 200E
Bmam OBNLIC 19F
i EXMOD  NON
i I ORFRQ 376.05 MH=
: NP ODSET 120,60 KHz
i FIEFIN 6.100 11
FOINT 32768
; FREGQLI SEO00, 00 | .
! SCANS 15
i ACTTM D.4096 sec
! i 1.8500 sce
: FW1 550 twer
RN 1L
: CTRMT =2
; SLVNT  ACETN
! EXRKEF 201, KK} prm
j EF 010 Ha,
: RGAIN 17
_ -
Hj)zirH
HO 7 ,i__\>
=)
)
| ]
T|'|||:'i||'|II'[|'|':|'||'|-[-||IIIII'I'.||I|_|||'|||-i||||||||.'|r|i|!||||||:|||||'.'|'I['|;F|EH|'F

0.0 0f Btk 4N —hl 0 BB - 1.0 —120.0 =140 ML A =180
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p-An1s-CHIOH) CF=CHCO-0Oxaz1licone _1H

Current Oata Faraneters

NAME
IXPND
SROCNOD

snima-061004

1

2 ~ Acguisition Paraneters

Jate 20061004
Time 16.02
INSTARUM arx500
SROBHD 5 me Multinucl
SULFROG 2930
™ 655538
SOLVENT Acetone
NS 23
28 2
Swe 10330 578 Hz
“T0RES 0.157632 Wz
aG 31719923 sec
aE 114
MeO W 48 200 usac
JE 6 00 usec
! TE 287 5 K
! 1.00000000 sec
MCAEST 0.00000000 sec
MOWRK 0.01500000 sec
summmaes CHANNEL f] ==mescoc=
NUCI 1H
{ 21 10.00 usec
2L -6.00 o8
, . 5F01 200 1330885 MMz
|
[ “2 - Processing parameters
51 32768
I 5F 2001300093 MHz
WOW EM
{ 558 0
l -B 0.30 Mz
GB 0
” 1 eC 0.00
. Jk’ L * . S 1D NMR plet parameters
cx 20.00 ¢n
/ \ : A / cY 10.01 cw
i i\ F1P 10000 ppm
= b= 8\ 3 B 1 500130 2
& = o = I FeP =1.000 ppm
= o o~ - - =2 -500 13 Hz
=FMCM 0 55000 ppm/cm
~ZCM 275 07150 Hz2/em
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p-An15-CH{0H) CF=CHCO-0xaz11l1done 13C

Current Dats Parameters

NANE shina-061004
ZXPND 2
2ROCND 1
T2 - Acauasition Parameters
20061004
Tine 15.08
INSTRUM arx500
PROBHD 5 mn Muitinuc]
ULPROG 250930
0 6
SOLVENT k]
NS 3’6
X% 2
4 SH 30030.029 Hz
MeO W “10AES He
| AG sec
3G
| Ol-b (o) on 0 usec
)L € usec
FY-N"o cec
\ ( 0 sec
sec
| L J 00 sec
|
-------- DHANNEL f1 w==swees
. 130
| =1 11.00 usec
| 21 3.00 oB
: SFO3 125 7703643 MHz
| mewmmmnn CHANNEL §2 w=ceemen
! CROPAG waltz16
Nuc2 1H
ocPD2 100 .00 usec
| a2 -5.00 o8
pL12 17.00 o8
213 13.00 o8
| SF02 500 1320005 MM2
F2 - Prgcessing paraneters
s1 32768
SF 125 7376761 MHz
Wik (2]
358 ]
-8 1.00 Mz
1 38 0
H ac 0.00
10 MMR plot paraneters
l Pl J i\ | JL X 20.00 ¢m
P
o
' ' =2
L ! 79 OPUCM 11.93954
HZm 1501.90159
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\ .
p—Anis—t ' ili FDIILE DEFAULT.ALS
p-Anis-CH(OH)CF=CHCO-Oxazilidone_19F sges T B e
A DATIM  Wed Dot D4 14:4B:38 200
E ORNUC 19F
7T | EXMOL  NON
] L ORI IT6.65 MHz
e | OBSET 139,80 KHz
[ OB 36,10 fiz
TOINT SE6H
IFREQU BOODD.00 H
| BCANS L&
| ACCTM A e
B ] 4,950 san
: M1 .50 nsec
! IRMUC IH
! CTEM? 241
SLYNT  ACETN
: LZ4REF 0.4} ppm
; | BF 510 Hx
; i ROAIN 7
i 1
i
|
|
i
|
! 1
| 1
; o
Mad. .- | r
M ,:;,-H
HO
Oﬁuj_,\
o ~a
Ity o 0o stpig ol
I'|'-III|!:I|IIII |IIII"IiIIII'I-='I: II:I|IIIIIII|.III:II.|I"|'T"'|'|‘.!|||||.||||:|..||||H)H'
0.0 .o =200 =300 -60.% -E0.1 ~1{H41 12610 140.0 -160.0 -1BD.G

32



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

p~FCEH4CHOHCF =CHCO-0xa_{H

il

L
fi-
r’——

Integral

| j
m| (1|o o
o] |2 =3 ) & 18 2
w A 1) (=] ™~ - ~ [Te)
‘m o, (=] o ol |o =)
- ol - 1= ol eu =

33

Current Datas Parareters

NAME sMima-070128
EXPNO 3
PROCND 1

F2 - Acquisation Parameters

Date 20070129
Time a.21
INSTRULM drxS00
PROBHC 5 mm Multinucl
PULPROG 2930

T 65536
SOLVENT Acetone

NS 34

os 2

SNH 10330.578 Hz
FIDRES 0.157632 H:z
AG 3.1719823 sec
RG 181

oW 4B . 400 usec
2E 6.00 usec
TE 293 6 K

01 1.00000000 sec
NCREST 0.00000000 sec
NCWRK 0.01500000 sec

smwmmmne CHANNEL ¢1 ========

NUCH 14

P 10.00 usec
PLY -6.00 o8
SF01 500.1330885 MHz
F2 - Processing parameters
SI 32768

SF 500.1300099 MHz
WDK EM

588 0

B 0.30 Wz
5B 0

C 0.00

iD NMR plot parameters

X 20.00 ¢cm
ey 10.06 ¢n
Fip 10.00C ppm
Fi 5003 .30 w2
FoP -1.00C ppm
F -500.13 H2
PPMCM 0 55000 pom/cm
HZCM 275.07150 Hz/cm
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p-FCBHACHOHCF =CHCO-0xa _13C

Current Data Paraneters

NAME snimy-070128
EXPNO 4
PROCNG 1

F2 - Acquisition Parareters

Date 20070129
Time 4.2¢
INSTRUM orx300
, PROBHD 5 mn Multinucl
| PULPROG 29p430
] 0 65538
; SOLVENT coc13
i NS 542
| s 2
| S 30030 0298 K2
FIDRES 0.458222 M2
AG 1 0912244 sec
| F ) 3645.1
| On 16.650 usec
DE 6.00 usec
| Ol-b TE 294.0 K
O 1 ¢.30000000 sec
Jj\ o1t 0.03000000 sec
i F X N o WoREST 0.00000000 sec
‘ , WINEK 0.01500000 sec
wanzwzne CHANNEL f] wsesceas
NGt 13C
| 21 11.00 usec
At -3.00 o8
5F01 12%.7703543 Nz
newnmees CHANNEL 2 mxmesscs
CPLPRG2 waltzib
NuC2 L
PCPD2 100.00 usec
L - 6.00 0B
aLi2 17.00 dB
! L3 19.00 o8B
| 5FO2 5001320005 NH2
13
| £2 - Processing parameters
| 51 32768
sF 125 7578813 NHz
wln Em
558 0
B 1.00 W2
GO 0
PC 0.00
) | g 10 NMR plot parameters
IR A L ; S
cY 14.20 cn
F1P 220.245 ppm
F1 27687 .45 Hz
) Fap -18.548 ppm
N ! | F2 -2332.58 Hz
19 A0 1] SPNCN 11.93964 ppn/cm
HICH 1501 .50159 Hz/cm
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pF-C6H4CHOHCF=CHCO-oxa_l9F

- . 2 . ——— e e s 2 I~ "l P - —
588 5885838 ewe
g EEEERE OBNUC  19F
2 TR TTITTTT OFR 476.05 MHz
YWRWD ot
%rll/ WF Pwi 5,50 usec
DEADT 1000 usac
FREDL 0.20000 mass
! wT 1,.0000 msec
POINT 32768
SP0 32768
TIMES 18
DUMMY i
FREGLU B000:0.00 Hz
FLT 40000 Hz
DELAY 500 usec
ACOTM 04098 sac
FD 49500 sec
ADBIT 18
RGAIN 13
BF 0.10 Hz
Ti 000
T2 0,00
T3 80.00
T4 10000
3 EXMOD HON
2 .. EXPCM  NOMN:Single.coupledPW1_AGQTM PL
= RNUC  1H
FRr J99.65 MHz
IRSET 124,00 KHz
IRFIN 1050000 Hz
IRRPW 45 usec
IRATH 511
DFILE DEFALILT ALS
SF THSATFGZ
LKSET 81.20 KHz
LEFIN 50.0 Hz
LELEY 120
LGAIN 21
LEPHS 258
LESIG 1573
CSPED 11 Hz
FILC
FLDF |
| F F
| L H
| HO
mﬂT|m|'1ﬂ"m '|r|IT|'|'T' |'|'|1|'"1T|'|'||"“'|T| T ”'|| I'Ir-IT'TI'l I"Tr'III'IT"1T|'1TﬂII'Ir'[I'I“’TT'II]|l'I'TI‘I“'1“'|n rrmlm’]m]'ﬂ"‘ﬂl_'w;ﬁ | o N;\}
200 100 00 -100 -200 -300 -400 -50.0 -S00 —mﬂ —m.ﬂ —80.0 -100.0-110.0-120.0-130.0-140,0-150.0-160.0-170.0-180.0 Uh
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n-Pr-CH |OH) CF=CHCO-oxazolidone _tH

Current Data Paraneters

NAME shima-060829
ZXPNO 3
SROCND 1

"2 - Acguisition Parameters

Jave_ 20060930
) _ Tine 0.04
M INSTALM arx500
SROBHD 5 mm Multinucl
SULPADG 2630
‘ ™ 5536
/ SOLVENT Atetons
' , Ng 45
1 28 2
| ; S 10330 578 H2
n-Pr. O|.b 0 f T10RES 0.157632 H2
I/U\ )!\ ‘ AD 3.1719923 sec
i AG 718
YN | X v
[} | ] . !
; J ‘ [ 13 297 4 «
[ [ i} 1 00000000 sec
! 1 MCRAEST 0. 00000000 sec
‘ | \ ML NRX 0 01580000 sec
| | |
J i sezaczzz CHANNEL ¢{ =z:zscaaas
NUCt 1H
po 21 10 00 usec
Iy 9 -6.00 off
) I 5FO1 5001330885 Mz
/ f
[ .I ‘ 2 - Processing parameters
;. ‘ I 51 32768
; | 5F 300 1300039 MMz
[ % | WO M
| | 1 568 0
{ bl B 0.30 Hz
; [ 5 0
u 4 | ] J f&AA 2 0.00
L4 I\ ‘ L ) } SV 1D NMR plot parameters
X 20.0C ¢cm
] \ | |l | 14 J | I ‘l oy 10.27 ¢cn
~ '[‘m I'ol q\x| '{u\ :v m’ »"'\L"' o ic 0&(3 oo
g 3 sl |5 (3] 23 |2 o e
g - ‘O} i e DY DR Y “2 500 13 1z
S o - | Y] oufeul ™|
28MEM 0 55000 popmicm
-HZCH 275 07150 Hz/em
. 4]
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n=Br=CH (0H} CF=CHCO-oxazolidone _13C

lurrent Date Parameters

NAME shima-060829
£XENG 4
SROCND 1

F2 - Acquigatien Parameters

Date_ 20060930
Time 0.15
INSTRUN orx300
SR08H0 5 an Multimucl
FULPROG 29p530
o 65538
SOLVENT cocis
NS 2868
s 2
S 30030.029 =z
FIORES 0.458222 M2
ag 1.0912244 sec
a5 2048
N 16 650 usec
h 3 6.00 usec
TE 2978 ¢
at 0 S0000000 sec
ot {.03000000 sac
n'Pf Ol'b o MCREST 0.00000000 sec
)k MENRS 0.01500000 sec
AN

UCt 1
u 21 11.00 usec
ER -3.00 a8
SF0t 125.7703543 wrz
semmmmes CHANNEL f2 ====zsss
CPDPRG2 waltzts
NUC2 1
PCPD2 100.00 usec
e -56.00 ¢8
L2 17.00 a8
K] 19.00 0B
SF02 5001320005 MHz
F2 = Processing parameters
sI 32788
SF 125 7576800 MM2
NN M
558 ]
.8 1.00 H2
) 0
| - 0.00
{0 NMR plpt paraneters
| I I ox 20.00 cn
oy 1017 cm
B 220 252 opn
B 27695.28 Hz
2P -18.%3¢4 ppn
2 2330.7% M2
- SPMCN 11.93564 ppn/ce
HZCN 1501 50195 M2/fcn

37



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

L 4
1
- ¥ 'y ""..;_:'“ T T T et 1 - = T ms m o e P mm——— I DF“.E _DEF}.IU—LT.'E'J..S
n Pr—CH(OYH)CF=CHC O—oxazilidone_L9F — | CONNT  n-Fr-Cl O CP=CHEO—
I FE ey : DATIM Wed et 04 D1:45:31 200
' i ’r:i! F i DENUC IOF
EXMOD KON
; Lot CBFRG 27605 MHx
: o ORSHT 139,60 KHxz
| [ | CEFIN 38,10 Hz
[ ! POINT 32764
! FREQU E0000_00 Ha
| SCANS 15
: ACTTM 0. 40948 30c
i P A G0 wem:
™1 B, 5 osac
IRNMIC H
CTEMP 226 8
SLYNT ACETN
EXREF 0,00 ppm
BF 0140 He
RGAIN 1]
i
!
!
i
i i
1 : E
RS
Iy m#\>
oF o
i o BPM;
;IIIII.I!|-|I|I|II-I -I|'|III'II|I| TTAT T-TT TTT[-TT171 Iil"l_l'r'TT__| |||-|,!||||:||| I-I'

E@J.i} LX)} —M0.0 —4ir 0 -G -H0.¢

—130.0 - 1200 1404 160.0

=IB0.G

a8
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1-Pr-CH (OH) CF=CHCC-Oxa20 1 1done _1H

Zurrent Data Parameters

NAVE

shima-060927

ZXPND 1
PROCKD 1
2 - Acquasition Parameters
Jate_ 20060628
Tame 0.25
INSTRUM orx500
PRACBHOD 5 mm Myltinuc]
SULPROG zg30
‘ 0 85536
i SOLVENT acetone
[ NS 40
p) 2
SW= 10330.578 Hz
FICAES C_187632 Hz
AQ 3.1719%23 sec
AG 80.6
Ow 48 400 usec
0E 6.00 usec
. TE 297 & K
i! | i} .00000000 sec
i | MCREST ¢0000000 set
\ J MWK 01500000 sec
|

sszzsmss [HANNEL f1 =zesezas

NuCt 1H
2 10 00 usec
oL -6 00 a8
. SFIM 500.1330885 MH:
|
! =2 - Processing parameters
51 32768
l’ SF 500.1300099 MH2
{ HDW £V
! 538 0
{ ) 0.30 Hz
5 0
aC 0.00
I

(

39

‘D NMR plet parameters

job 4 20.00 cm
/ 1{ | Al ‘H Z¥ B.75 tm
/ \ e n

[ AR Al ‘1 10.000 ppm

: =3 Igivin |12 1 500130 Hz

e Si gEg };I = wzp -1 000 ppm

3 - lelal (o -500.13 Hz
SPUCM 0 .5%000 pom/cn
+2CM 275 07150 Hz2/cm
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1-Pr-CH (0H) CF=CHCD-0

o

xazolidone _13C

40

Current Data Parane

NaME
EXPND
PROCND

ters
snhing-060327
2
1

F2 - Acoquisition Parameters

Date 20060928

Time 0.44
INSTRLM arx500
JROBE0D 8

AULPROG

0

SOLVENT

NS

b

SNH 30030 029 =z
IS 0 458222 W2
Lt 10912244 sec
"B 1825 5

N 16 650 usec
x 6.00 usec
TE 298.0 ¥

b} 0.50000000 sec
I 0.03000000 sec
MCREST 0.00000000 sec
MENRK 001500000 sec
----- ass CHANNEL 1 mmwmee=s
NUCt 13

21 11 00 usec
Ll 300 a8
5F01 125.7703643 w2

wrems CHANNEL f2 =esczass

10 NNE p
e 4

oy

waltzis
™

100.00 usec

500. 1320005 MM

Ces51nG parameters

32768
125 7376831 MHz
EM

0 Hz
0

0.00

lot paraneters

20 .00 cn

12.82 cn

220 212 ppn

27694 26 M2

18.574 pon

-2335.78 n2
11 93364 ppn/tm
1501 5015% M2/ca
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H '
i i " DFILE DEFAULT.ALS
i-Pr-CH(OH)CF=CHCO-0xazolidone_19F 5223 e I CHCO
ek " DATIM Thu Sep 28 15:41:35 2006
Ertt s | OBNUC  19F
v | EXMOD  NON
; | ORFRQ 376,05 MH=
. OBSET 139.60 KHz
[ ORFIN 36,10 Hz
| POINT 12768
| FREQU R0000.00 Hz
| SCANS 16
| ACQTM 0.4096 sec
| PO 4.9500 sec
| W1 5.50 usec
| IRNUEC T
| CTEMP 234 e
| SLVNT ACETN
. EXREF 0.00 ppm

| BF 0,10 Hz

| RGAIN 13

—r'r 1'|"I"'F""T'I_I'|'|'I'"'_|"'T'|'I' |'I T I'HTTT’TvrmTTTrﬂWTTT‘TTTHIrHFITT.||| TTTTTTT TT 7T .||||IH|5H'

3.'! 0 -20.0 -40.0 —60.0 —80.0 =100.0 =120.0 =140.0 -160.0 -180.0
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Integral

1.0000

t=Bu-CH (DH) CF=CHCO-0Oxazol1done_1H

42

—

5149

9 6830

e

o

Current Data Parameters

NAME shima-0B1016
SXPND 1
PAOCND 1

F2 - Acquisition Parameters

Jate 20061016

Time 12.32
INSTRUM arxs00
PROBHD 5 mm Multinucl
SULPROG 2930

10 65536
SOLVENT Acetone

NS 25

o5 2

SWH 10330.578 Hz
FIDRES 0.187632 Hz
fe] 3.1719323 sec
AG 256

0w 4B 400 usec
o€ 6.00 usec
1E 298.7 K

b3} 1.00000000 sec
NCREST 0.00000000 sec
MCWAK 0.01500000 sec

seanzmas CHANNEL §] ====s=z===

\UCL 1H

B 10 .00 usec
ALl -6 .00 o8
SFOt S00.1330885 MH2
2 - Protessing parameters
51 32768

SF S00 1300099 KHz
NDW EM
SSB 0

B 0.30 Hz
68 ]

aC 0 00

iD MMR plot parameters

X 20 00 cm
oy 982 cm
P 10000 pom
=1 5001.30 Hz
=2p -1 000 pam
2 -800 13 w2
SPMCM 0 558000 ppm/ce
+ZCM 275.07150 Hz/cm
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Determination of the Stereochemistry for 2.

J=21.33Hz
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Determination of the Stereochemistry for 2B

J=36.72Hz J=36.52 Hz J=36.63Hz
F @ F? Weo F
OTBDPS X SOTBDPS OTBDPS
HO H HO H HO H
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