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1. General and materials
All reactions were carried out under argon atmosphere. *H and **C NMR spectra were taken on a

Bruker DPX400 spectrometer, and chemical shifts were reported in parts per million (ppm) using
CHCI; (7.26 ppm) in CDCl;s for *H NMR, and CDCl; (77.01 ppm) for **C NMR as an internal
standard, respectively. *F NMR spectra were taken on a Varian Mercury 300 spectrometer, and
chemical shifts were reported in parts per million using benzotrifluoride (0O ppm) as a standard.
Infrared (IR) spectra were recorded on a JASCO FT/IR-620 or RT/IR-420 infrared
spectrophotometers. Mass spectra (MS) were obtained on a Micromass LCT (ESI-TOF) or a
Micromass AutoSpec (EI). Medium pressure liquid chromatography (MPLC) was performed using
pre-packed column (KUSANO pre-packed column Si-10, 40 x 300 mm 1. D., silica gel, 50 um) with
UV detector. Trifluoroacetaldehyde ethyl hemiacetal (TFAE) was provided by TOSOH F-Tech, Inc.
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2. Preparation of trifluoroacetaldehyde N,O-acetals (1)
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3-Allyl-2-(trifluoromethyl)-2,3-dihydro-1,3-benzoxazole (1a)
To a round-bottom flask equipped with Dean-Stark apparatus, 2-(allylamino)phenol® (2.99 g, 20
mmol), TFAE (5.76 g, 40 mmol), p-toluenesulfonic acid monohydrate (200 mg, 1.1 mmol) and
benzene (150 mL) was added. After being refluxed for 4 h, reaction mixture was quenched with
saturated NaHCOj3 aqueous solution, extracted with Et,O (30 mL x 3) and evaporated. The resulting
residue was purified by column chromatography on silica gel to give 1a (4.03g, 17.6 mmol, 88%
yield) as a pale yellow oil. IR (neat) 3064, 2983, 1487, 1291, 1156, 739 cm™; 'H NMR (400 MHz,
CDCl3) 63.77 (1H, dd, J = 15.8, 6.9 Hz), 3.91 (1H, dd, J = 15.8, 5.2 Hz), 5.28 (1H, dd, J = 8.7, 1.4
Hz), 5.32 (1H, dd, J = 15.6, 1.4 Hz), 5.66 (1H, g, Ju.r = 4.0 Hz), 5.78-5.89 (1H, m), 6.73 (1H, d, J =
7.7 Hz), 6.78-6.83 (2H, m), 6.84-6.91 (1H, m); **C NMR (100 MHz, CDCls) §54.2, 92.8 (q, Jc.r =
35.8 Hz), 108.3, 110.4, 119.3, 121.3, 121.8 (q, Jc.r = 284.5 Hz), 122.2, 136.1, 138.0, 150.2; '°F

NMR (282 Hz, CDCl3) 6-21.3 (3F, d, Jy.r = 4.0 Hz); MS (ESI-TOF) m/z 230 [M+H]"; HRMS
calcd for C11H1:F3NO [M+H]", 230.0793; found, 230.0804.

3-Propyl-2-(trifluoromethyl)-2,3-dihydro-1,3-benzoxazole (1b)

Under H, atmosphere (1 atm), a mixture of 3-allyl-2-(trifluoromethyl)-2,3-dihydro-1,3-benzoxazole
la (462.2 mg, 2.0 mmol) and 10% palladium on carbon (50% wet., 212 mg, 0.1 mmol) in EtOAc (5.0
mL) was stirred for 6 h at room temperature. A resulting mixture was filtrated through celite pad and
the filtrate was concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel to give 1b (450.8 mg, 1.95 mmol, 97% yield) as colorless oil. IR
(neat) 3063, 2968, 2879, 1489, 1292, 1245, 1154, 1058, 854, 738 cm™; 'H NMR (400 MHz, CDCls)
50.98 (3H, t, J = 7.4 Hz), 1.58-1.74 (2H, m), 3.13-3.26 (2H, m), 5.64 (1H, q, Jur = 4.2 Hz), 6.69 (1H,
d, J = 7.2 Hz), 6.65-6.83 (2H, m), 6.86-6.91 (1H, m); *3C NMR (100 MHz, CDCls) § 11.2, 21.2,
54.2, 94.0 (9, Jcr = 35.4 Hz), 108.1, 110.0, 120.9, 121.7 (q, Jc-r = 284.0 Hz), 122.2, 138.7, 150.0;
F NMR (282 Hz, CDCl3) 6-21.4 (3F, d, Ju.r = 4.2 Hz); MS (ESI-TOF) m/z 232 [M+H]"; HRMS
calcd for Cy1H13FsNO [M+H]", 232.0949; found, 232.0950.

3-Benzyl-2-(trifluoromethyl)-2,3-dihydro-1,3-benzoxazole (1c)

According to the preparation of 1a, this compound was obtained in 87% vyield (3.63 g, 13.0 mmol)
from 2-(benzylamino)phenol® (2.99 g, 15 mmol) and TFAE (4.33 g, 30 mmol). Pale yellow oil;
IR (neat) 3065, 2888, 1601, 1488, 1292, 1254, 1153, 739, 697 cm™; 'H NMR (400 MHz, CDCl;) &
4.35 (1H, d, J = 15.4 Hz), 4.54 (1H, d, J = 15.4 Hz), 5.68 (1H, q, Jur = 4.0 Hz), 6.67 (1H, brd, J =
6.9 Hz), 6.78-6.88 (3H, m), 7.28-7.40 (5H, m); **C NMR (100 MHz, CDCls) §55.2, 93.0 (q, Jc.r =
35.8 Hz), 108.3, 110.0, 121.1, 121.8 (q, Jc-r = 284.3 Hz), 122.2, 127.8, 128.0, 128.8, 136.2, 138.4,
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149.9; °F NMR (282 Hz, CDCls) §-20.9 (3F, d, Ju.r = 4.0 Hz); MS (ESI-TOF) m/z 280 [M+H]";
HRMS calcd for CisH1sFsNO [M+H]", 280.0949; found, 280.0968.

3. Defluorinative alkylation reaction
CH3

/ / / @
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3-Allyl-2-butyl-2-(difluoromethyl)-2,3-dihydro-1,3-benzoxazole (2aa)
To a solution of 1a (114.5 mg, 0.5 mmol) in Et,O (2.0 mL), n-BuLi (1.55 M in hexane, 0.77 mL, 1.2
mmol) was added at -78 °C over 15 min. After being stirred for 4 h at the same temperature, the
mixture was poured into ice water and Et,O, which was extracted with Et,O (20 mL x 3). The organic
phase was washed with brine, dried over MgSO, and evaporated. The obtained residue was purified
by short column chromatography on silica gel to give the product 2aa (110.8 mg, 0.42 mmol, 83%) as
colorless oil. IR (neat) 3064, 2959, 2873, 1599, 1456, 1398, 1311, 1235, 1201, 1116, 1073, 732
cm™®;  'H NMR (400 MHz, CDCls) §0.90 (3H, t, J = 7.2 Hz), 1.25-1.59 (4H, m), 1.97 (2H, t,J = 7.9
Hz), 3.76-3.95 (2H, m), 5.21 (1H, dd, J = 10.3, 1.5 Hz), 5.33 (1H, dd, J = 17.2, 1.5 Hz), 5.68 (1H, t,
Ju-r = 55.4 HZz), 5.83-5.94 (1H, m), 6.39 (1H, dd, J = 7.5, 1.0 Hz), 6.54-6.62 (1H, m), 6.65 (1H, dd, J
=7.6,1.0 Hz), 6.70-6.77 (1H, m); **C NMR (100 MHz, CDCl3) §13.9, 22.6, 23.4, 28.8, 46.9, 100.9
(t, Jc.r = 23.6 HZ), 105.2, 106.8, 114.0 (dd, Jcr = 254.8, 251.0 Hz), 116.8, 117.9, 121.6, 133.9, 139.0,
148.9;: '°F NMR (282 Hz, CDCl3) 6-71.3 (1F, dd, Je.r = 285.4 Hz, Ju.r = 55.4 Hz), -66.7 (1F, dd,
Jrr = 285.4 Hz, Jyr = 55.4 Hz); MS (ESI-TOF) m/z 268 [M+H]"; HRMS calcd for Cy5H20F,NO
[M+H]", 268.1513; found, 268.1500.

3-Allyl-2-(difluoromethyl)-2-methyl-2,3-dihydro-1,3-benzoxazole (2ab)

This compound was obtained in 81% yield (91.1 mg, 0.40 mmol) by the reaction of 1a (114.3 mg, 0.5
mmol) and methyllithium (1.09 M in Et,0O, 1.10 mL, 1.2 mmol) in Et;O-THF (3 : 1, 4 mL) for 4 h at
-24 °C. Brown oil; IR (neat) 3064, 2986, 1599, 1494, 1394, 1302, 1227, 1096, 1074, 735 cm™;
'H NMR (400 MHz, CDCl3) §1.64 (3H, brs), 3.79 (1H, dd, J = 16.8, 5.6 Hz), 3.90-3.98 (1H, m), 5.21
(1H, dd, J =10.3, 1.5 Hz), 5.31 (1H, dd, J = 17.1, 1.5 Hz), 5.67 (1H, t, J4.r = 55.3 Hz), 5.83-8.94 (1H,
m), 6.46 (1H, d, J = 7.5 Hz), 6.61-6.70 (2H, m), 6.74-6.81 (1H, m); **C NMR (100 MHz, CDCl;) &
15.7, 47.5, 99.4 (t, Jc.r = 25.0 Hz), 106.8, 107.5, 113.7 (dd, J = 254.9, 249.6 Hz), 116.9, 118.7, 121.7,
134.2, 138.4, 148.4; '°F NMR (282 Hz, CDCls) 6-70.9 (1F, dd, Je.r = 287.3 Hz, Ju.r = 55.3 Hz),
-66.8 (1F, dd, Jrr = 287.3 Hz, Jur = 55.3 Hz); MS (El) m/z 225 (M", 100); Anal. Calcd for
Ci2H13F2NO: C, 63.99; H, 5.82; N, 6.22. Found: C, 63.82; H, 5.91; N, 6.40.

3-Allyl-2-cyclopropyl-2-(difluoromethyl)-2,3-dihydro-1,3-benzoxazole (2ac)
This compound was obtained in 74% yield (92.9 mg, 0.37 mmol) by the reaction of 1a (114.6 mg, 0.5
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mmol) and cyclopropyllithium (1.2 M in hexane, 1.0 mL, 1.2 mmol) in Et,O (2 mL) for 4 h at -78 °C.
Pale yellow oil; IR (neat) 3064, 3015, 2980, 1599, 1494, 1230, 1074, 734 cm™; 'H NMR (400
MHz, CDCls) & 0.48-0.55 (2H, m), 0.65-0.72 (1H, m), 0.86-0.92 (1H, m), 1.38-1.46 (1H, m), 3.91
(1H, dd, J = 16.7, 5.4 Hz), 4.14 (1H, dd, J = 16.7, 5.2 Hz), 5.23 (1H, d, J = 10.3 Hz), 5.36 (1H, J =
17.2 Hz), 5.72 (1H, t, Ju.r = 55.5 Hz), 5.91-6.03 (1H, m), 6.47 (1H, d, J = 7.6 Hz), 6.58-6.66 (1H, m),
6.76 (1H,t, J = 7.2 Hz); C NMR (100 MHz, CDCls) 5-0.6, 1.8, 9.9, 48.0, 99.2 (t, Jc.r = 23.7 Hz),
106.26 107.0, 114.1 (dd, Jcr = 252.9, 250.9 Hz), 116.6, 118.3, 121.6, 134.6, 139.3, 148.8; °F
NMR (282 Hz, CDCls) 6-71.8 (1F, dd, Je.r = 285.2 Hz, Ju.r = 55.5 Hz), -67.4 (1F, dd, Jr.r = 285.2
Hz, Jur = 55.5 Hz); MS (ESI-TOF) m/z 252 [M+H]"; HRMS calcd for CisH1sF.NO [M+H]",
252.1200; found, 252.1179.

2-Butyl-2-(difluoromethyl)-3-propyl-2,3-dihydro-1,3-benzoxazole (2ba)

This compound was obtained in 58% yield (78.1 mg, 0.29 mmol) by the reaction of 1a (115.4 mg, 0.5
mmol) and n-BuLi (1.55 M in hexane, 0.77 mL, 1.2 mmol) in Et,O (2 mL) for 5 h at -78 °C.
Colorless oil; IR (neat) 3062, 2962, 2874, 1599, 1496, 1235, 1116, 1072, 731 cm™; *H NMR (400
MHz, CDCl3) §0.90 (3H, t, J = 7.3 Hz), 0.97 (3H, t, J = 7.4 Hz), 1.21-1.53 (4H, m), 1.62-1.80 (2H,
m), 1.93-2.00 (2H, m), 3.16 (2H, t, J = 7.8 Hz), 5.67 (1H, t, Jy.r = 55.5 Hz), 6.37 (1H, dd, J = 7.5, 1.0
Hz), 6.54-6.60 (1H, m), 6.64 (1H, dd, J = 7.6, 1.0 Hz), 6.71-6.79 (1H, m); **C NMR (100 MHz,
CDCl3) 611.4, 13.9, 22.2, 22.7, 23.9, 46.3, 101.0 (t, Jc-r = 23.7 Hz), 104.2, 106.7, 114.1 (dd, Jcr =
254.8, 251.0 Hz), 117.4, 121.6, 139.6, 148.9; °F NMR (282 Hz, CDCls) & -71.3 (1F, dd, Jrr =
285.4 Hz, Jur = 55.5 Hz), -66.6 (1F, dd, Jrr = 285.4 Hz, Jur = 55.5 Hz); MS (ESI-TOF) m/z 270
[M+H]"; HRMS calcd for C15H2,F,NO [M+H]", 270.1669; found, 270.1668.

3-Benzyl-2-butyl-2-(difluoromethyl)-2,3-dihydro-1,3-benzoxazole (2ca)

This compound was obtained in 73% yield (115.8 mg, 0.37 mmol) by the reaction of 1a (139.8 mg,
0.5 mmol) and n-BuLi (1.55 M in hexane, 0.77 mL, 1.2 mmol) in Et,O (2 mL) for 5 h at -78 °C.
Pale yellow crystals; Mp. 62.5-63.0 °C; IR (neat) 3063, 2959, 2872, 1645, 1600, 1494, 1235,
1074, 732, 703 cm™; 'H NMR (400 MHz, CDCls) §0.93 (3H, t, J = 7.1 Hz), 1.29-1.44 (3H, m),
1.52-1.61 (1H, m), 2.01-2.07 (2H, m), 4.43 (1H, d, J = 16.1 Hz), 4.54 (1H, d, J = 16.1 Hz), 5.78 (1H,
t, Ju.r = 55.3 Hz), 6.12 (1H, d, J = 7.3 Hz), 6.59-6.73 (3H, m), 7.27-7.43 (5H, m); *C NMR (100
MHz, CDCl3) 613.9, 22.7, 23.6, 295, 48.7, 101.2 (t, Jc.r = 23.3 Hz), 106.0, 106.9, 114.3 (dd, Jcr =
254.5, 251.5 Hz), 118.4, 121.6, 126.8, 127.3, 128.7, 137.7, 139.4, 149.0; YENMR (282 Hz, CDCl3)
5-71.0 (1F, dd, Jr.r = 285.4 Hz, Jy.r = 55.3 Hz), -66.4 (1F, dd, Jr.r = 285.4 Hz, Jy.r = 55.3 Hz); MS
(El) m/z 317 (M*, 39), 266 (M*-CHF,, 100); Anal. Calcd for CigH21F,NO: C, 71.90; H, 6.67; N,
4.41. Found: C, 72.03; H, 6.80; N, 4.41.
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4. Multi-component reaction of 1a, n-BuL.i and aldehydes

NN, 0 ¢\/N o; OH %\/Q OH %\/N ‘
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FF FF O FF N_~ FF
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3c R=CF3
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FF

30 3h (anti isomer)

2-[3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-2,2-difluoro-1-phenylethan-1-ol (3a)

To a solution of 1a (114.6 mg, 0.5 mmol) in Et;0 (2 mL), n-BuLi (1.55 M in hexane, 0.81 mL, 1.25
mmol) was added at -78 °C over 15 min. After being stirred for 4 h at the same temperature, the
mixture was treated by a solution of freshly-distilled benzaldehyde (106.9 mg, 1.0 mmol) in Et,0 (1
mL) for 30 min at -78 °C. The resulting mixture was poured into ice water and Et,O, which was
extracted with Et,O (20 mL x 3). The organic phase was washed with brine, dried over MgSQO, and
evaporated. Purification of the residue by silica gel column chromatography (hexane/EtOAc = 20 : 1)
and additional MPLC (hexane/EtOAc = 10 : 1) gave 3a-less (66.3 mg, 0.18 mmol, 36%) and 3a-more
(92.4 mg, 0.25 mmol, 49%).

3a-less Colorless oil; IR (neat) 3543, 3064, 2959, 2872, 1599, 1495, 1401, 1317, 1239, 1031, 731,
731,699 cm™; 'H NMR (400 MHz, CDCl3) 5§0.88 (3H, t, J = 7.3 Hz), 1.12-1.26 (1H, m), 1.26-1.52
(3H, m), 2.00-2.13 (1H, m), 2.22-2.35 (1H, m), 2.77 (1H, br, OH), 3.70-3.82 (2H, m), 5.19-5.26 (2H,
m), 5.33 (1H, d, J = 17.2 Hz), 5.77-5.90 (1H, m), 6.40 (1H, d, 7.6 Hz), 6.62 (1H, t, J = 7.6 Hz), 6.70
(1H,d, J = 7.6 Hz), 6.79 (1H, t, J = 7.6 Hz), 7.29-7.40 (5H, m); **C NMR (100 MHz, CDCls) §13.9,
22.6, 23.5, 30.5, 47.7 (d, Jc.r = 2.7 Hz), 72.3 (dd, Jc.r = 30.5, 22.4 Hz), 104.3 (t, Jcr = 29.3 H2),
105.5, 106.8, 117.1, 118.1, 119.1 (dd, Jc.r = 265.5, 254.0 Hz), 122.0, 128.05, 128.09, 128.6, 133.9,
136.5, 139.3, 148.6; '°F NMR (282 Hz, CDCls) 6-60.4 (1F, dd, Je.r = 269.6 Hz, Ju.r = 17.8 Hz),
-52.0 (1F, dd, Jr.r = 269.6 Hz, Jy.r = 4.0 Hz); MS (ESI-TOF) m/z 396 [M+Na]*; HRMS calcd for
Ca2H2sF2NNaO, [M+Na]", 396.1751; found, 396.1777. Anal. Calcd for CyHysF2NO,: C, 70.76; H,
6.75; N, 3.75. Found: C, 70.58; H, 6.98; N, 3.58.

3a-more Colorless oil; IR (neat) 3540, 3064, 2959, 2872, 1599, 1465, 1316, 1239, 1086, 1062,
929, 732, 699 cm™; 'H NMR (400 MHz, CDCls) §0.88 (3H, t, J = 7.2 Hz), 1.16-1.52 (4H, m),
2.00-2.18 (2H, m), 3.85 (1H, dd, J = 16.2, 6.5 Hz), 3.96-4.04 (1H, m), 5.13-5.22 (1H, m), 5.29 (1H,
dd, J = 10.2, 1.3 Hz), 5.40 (1H, dd, J = 17.2, 1.3 Hz), 5.94-6.07 (1H, m), 6.51 (1H, d, J = 7.5 Hz),
6.60-6.67 (2H, m), 6.74-6.83 (1H, m), 7.30-7.38 (3H, m), 7.39-7.45 (2H, m); *C NMR (100 MHz,
CDCl3) 613.9, 22.6, 23.6, 30.4, 48.1, 72.7 (dd, Jc.r = 28.7, 23.8 Hz), 103.7 (t, Jc-r = 29.6 Hz), 105.9,
106.9, 117.6, 118.5, 118.7 (dd, Jcr = 260.9, 257.8 Hz), 121.8, 128.0, 128.2, 128.5, 133.9, 136.2,
139.1, 148.8; '°F NMR (282 Hz, CDCl3) 5-63.6 (1F, dd, Jr.r = 269.3 Hz, Ju.r = 17.8 Hz), -51.0 (1F,
d, Jer = 269.3 Hz); MS (ESI-TOF) m/z 396 [M+H]"; HRMS calcd for C,H,sF,NNaO, [M+Na]”,
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396.1751; found, 396.1726. Anal. Calcd for CyoHosFoNO,: C, 70.76; H, 6.75; N, 3.75. Found: C,
70.75; H, 6.77; N, 3.66.

2-[3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-2,2-difluoro-1-(4-methoxyphenyl)ethan-1-ol

(3b)

This compound was obtained in 79% vyield (less 63.8 mg, 0.16 mmol; more 95.6 mg, 0.24 mmol) by
the reaction of la (115.2 mg, 0.5 mmol), n-BuLi (1.42 M in hexane, 0.88 mL, 1.25 mmol) and
p-anisaldehyde (136.4 mg, 1.0 mmol) in Et,O (3 mL) for 30 min at -78 °C.

3b-less Colorless oil; IR (neat) 3469, 3064, 2958, 2871, 1613, 1599, 1514, 1496, 1249, 1069, 734
cm™®;  'H NMR (400 MHz, CDCls) 5§0.88 (3H, d, J = 7.3 Hz), 1.12-1.26 (1H, m), 1.26-1.51 (3H, m),
2.00-2.11 (1H, m), 2.22-2.34 (1H, m), 2.69 (1H, br, OH), 3.74 (1H, dd, J = 16.4, 6.1 Hz), 3.76-3.84
(1H, m), 3.80 (3H, s), 5.19 (1H, dd, J4.r = 17.8, 4.2 Hz), 5.24 (1H, d, J = 10.3 Hz), 5.33 (1H, d, J =
17.2 Hz), 5.78-5.90 (1H, m), 6.39 (1H, m), 6.58-6.64 (1H, m), 6.69 (1H, d, J = 7.6 Hz), 6.75-6.80 (1H,
m), 6.86 (2H, d, J = 8.6 Hz), 7.28 (2H, d, J = 8.6 Hz); *C NMR (100 MHz, CDCl;) & 13.9, 22.6,
23.5, 30.5, 47.6 (d, Jc.r = 2.5 Hz), 55.2, 71.9 (dd, Jc.r = 30.6, 22.7 Hz), 104.2 (t, Jcr = 29.5 H2z),
105.4, 106.8, 113.5, 117.1, 118.0, 119.2 (dd, Jc.r = 265.6, 253.5 Hz), 122.0, 128.7, 129.3, 133.9,
139.3, 148.6, 159.8; °F NMR (282 Hz, CDCls) 6-60.7 (1F, dd, Je.r = 269.3 Hz, Ju.r = 17.8 Hz),
-51.3 (1F, dd, Jr.r = 269.5 Hz, Ju.r = 4.2 Hz); MS (ESI-TOF) m/z 426 [M+Na]*; HRMS calcd for
C23H,7F,NNaO3; [M+Na]", 426.1857; found, 426.1863.

3b-more Colorless oil; IR (neat) 3485, 3064, 2959, 2872, 1613, 1599, 1514, 1496, 1248, 1176,
1070, 1034, 734 cm™; '*H NMR (400 MHz, CDCl3) §0.87 (3H, d, J = 7.2 Hz), 1.14-1.50 (4H, m),
1.99-2.16 (2H, m), 3.21 (1H, br, OH), 3.80 (3H, s), 3.83 (1H, dd, J = 16.3, 6.2 Hz), 3.96-4.03 (1H, m),
5.09-5.16 (1H, m), 5.27 (1H, dd, J = 10.2, 1.4 Hz), 5.39 (1H, dd, J = 17.2, 1.4 Hz), 5.92-6.05 (1H, m),
6.47 (1H, d, J = 7.5 Hz), 6.59-6.64 (2H, m), 6.73-6.80 (1H, m), 6.86 (2H, d, J = 8.6 Hz), 7.32 (2H, d,
J=8.6 Hz); C NMR (100 MHz, CDCls) §13.9, 22.6, 23.6, 30.4, 48.1, 55.2, 72.3 (dd, Jc.r = 29.3,
23.2 Hz), 103.7 (t, Jc.r = 28.6 Hz), 105.9, 106.9, 113.5, 117.6, 118.5, 118.8 (dd, Jc.r = 260.6, 257.5
Hz), 121.8, 128.3 (d, Jc.r = 1.2 Hz), 129.4, 133.9, 139.1, 148.8, 159.8; '°F NMR (282 Hz, CDCls) §
-63.7 (1F, dd, Je.r = 267.3 Hz, Jur = 17.8 Hz), -51.3 (1F, d, Jer = 267.3 Hz); MS (ESI-TOF) m/z
426 [M+Na]"; HRMS calcd for Cy3H,7F,NNaO; [M+Na]*, 426.1857; found, 426.1836.

2-[3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-2,2-difluoro-1-[4-(trifluoromethyl)phenyl]et
han-1-ol (3c)

This compound was obtained in 85% vyield (less 69.5 mg 0.16 mmol; more 118.2 mg, 0.27 mmol) by
the reaction of la (115.2 mg, 0.5 mmol), n-BuLi (1.42 M in hexane, 0.88 mL, 1.25 mmol) and
4-trifluoromethylbenzaldehyde (174.1 mg, 1.0 mmol) in Et;O (3 mL) for 30 min at -78 °C.

3c-less  Colorless oil; IR (neat) 3485, 3067, 2961, 2874, 1599, 1496, 1326, 1239, 1167, 1127,
1068, 1018, 930, 782, 735 cm™; 'H NMR (400 MHz, CDCl3) §0.88 (3H, t, J = 7.2 Hz), 1.12-1.25
(1H, m), 1.26-1.50 (3H, m), 2.01-2.14 (1H, m), 2.19-2.31 (1H, m), 2.95 (1H, br, OH), 3.70-3.86 (2H,
m), 5.21-5.34 (2H, m), 5.34 (1H, d, J = 16.3 Hz), 5.74-5.90 (1H, m), 6.42 (1H, d, J = 7.5 Hz),
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6.60-6.69 (1H, m), 6.42 (1H, d, J = 7.5 Hz), 6.60-6.69 (1H, m), 6.70 (1H, d, J = 7.5 Hz), 6.77-6.84
(1H, m), 7.47 (2H, d, J = 8.2 Hz), 7.59 (2H, d, J = 8.2 Hz); '*C NMR (100 MHz, CDCls) §13.9,
22.6, 23.4, 30.4, 47.9 (d, Jc.r = 3.0 Hz), 71.9 (dd, Jcr = 29.5, 23.3 Hz), 104.4 (t, Jo.r = 29.4 Hz),
105.8, 107.0, 117.3, 118.5, 118.8 (dd, Jc.r = 266.2, 254.3 Hz), 122.3, 124.1 (q, Jc.r = 272.0 Hz),
124.9 (q, Jc-r = 3.7 Hz), 128.5, 130.7 (q, Jc.r = 32.5 Hz), 133.7, 139.2, 140.2, 148.4; '°F NMR (282
Hz, CDCl3) 6-59.7 (1F, dd, Je.r = 269.6, Ju.r = 18.0 Hz), -52.3 (1F, d, Jrr = 269.6 Hz), 0.05 (3F, 9);
MS (ESI-TOF) m/z 464 [M+Na]"; HRMS calcd for C3HFsNNaO, [M+Na]*, 464.1625; found,
464.1628.

3c-more Colorless oil; IR (neat) 3500, 3067, 2961, 2874, 1599, 1494, 1326, 1239, 1166, 1127,
1067, 1019, 735 cm™; 'H NMR (400 MHz, CDCls) §0.89 (3H, t, J = 7.2 Hz), 1.21-1.52 (4H, m),
2.04-2.20 (2H, m), 3.54 (1H, br, OH), 3.84 (1H, dd, J = 16.1, 6.6 Hz), 3.96-4.04 (1H, m), 5.19-5.28
(1H, m), 5.30 (1H, dd, J = 10.2, 1.4 Hz), 5.42 (1H, dd, J = 17.2, 1.4 Hz), 5.94-6.07 (1H, m), 6.53 (1H,
d, J = 7.6 Hz), 6.57-6.68 (2H, m), 6.76-6.84 (1H, m), 7.52 (2H, d, J = 8.3 Hz), 7.58 (2H, d, J = 8.3
Hz); 3C NMR (100 MHz, CDCls) & 13.8, 22.6, 23.5, 30.3, 48.4, 72.3 (dd, Jcr = 28.9, 23.7 Hz),
103.7 (t, Jc.r = 28.7 Hz), 106.3, 107.1, 117.9, 118.3 (t, Jc.r = 260.3 Hz), 119.0, 122.0, 124.1 (q, Jc.r =
272.2 Hz), 124.8, (q, Jc.r = 3.6 Hz), 128.6, 130.5 (g, Jc.r = 32.4 Hz), 133.7, 139.0, 140.0, 148.6; '°F
NMR (282 Hz, CDCls) §-63.4 (1F, dd, Je.r = 269.7, 17.9 Hz), -50.8 (1F, d, Je.r = 269.7 Hz), 0.05 (3F,
s); MS (ESI-TOF) m/z 442 [M+H]"; HRMS calcd for CysHasFsNO, [M+H]", 442.1805; found,
442.1800.

2-[3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-2,2-difluoro-1-(2-furyl)ethan-1-ol (3d)

This compound was obtained in 87% yield (less 71.9 mg, 0.198 mmol; more 86.3 mg, 0.237 mmol)
by the reaction of 1a (115.3 mg, 0.50 mmol), n-BuLi (1.42 M in hexane, 0.88 mL, 1.25 mmol) and
furfural (96.1 mg, 1.0 mmol) in Et,O (3 mL) for 1 h at -78 °C.

3d-less Colorless oil; IR (neat) 3442, 3065, 2959, 2872, 1599, 1496, 1239, 1110, 1080, 924, 733
cm™®; 'H NMR (400 MHz, CDCls) §0.88 (3H, d, J = 7.2 Hz), 1.14-1.52 (4H, m), 2.00-2.12 (1H, m),
2.20-2.31 (1H, m), 2.68 (1H, br, OH), 3.78 (1H, dd, J = 16.3, 6.3 Hz), 3.81-3.89 (1H, m), 5.19-5.30
(2H, m), 5.33 (1H, d, J = 17.2 Hz), 5.79-5.83 (1H, m), 6.28-6.36 (2H, m), 6.38 (1H, d, J = 7.6 Hz),
6.75 (1H, td, J = 7.6, 1.0 Hz), 6.65 (1H, d, J = 7.6, 1.0 Hz), 6.71-6.79 (1H, m), 7.39-7.42 (1H, m);
3C NMR (100 MHz, CDCls) §13.9, 22.6, 23.5, 30.4, 47.6, 66.9 (dd, Jc.r = 30.6, 24.4 Hz), 103.6 (t,
Jc.r = 28.4 Hz), 105.3, 106.7, 109.3, 110.4, 117.1, 118.0, 119.0 (dd, Jcr = 264.6, 256.0 Hz), 121.8,
134.0, 139.2, 142.7, 147.7, 149.7; *°F NMR (282 Hz, CDCls) 6-59.2 (1F, dd, Je.r = 267.3 Hz, Ju.r
= 17.8 Hz), -51.3 (IF, dd, Jrr = 267.3 Hz, Jur = 5.9 Hz); MS (ESI-TOF) m/z 386 [M+Na]";
HRMS calcd for CyoH23F2,NNaOs [M+Na]*, 386.1544; found, 386.1543.

3d-more Colorless oil; IR (neat) 3521, 3064, 2959, 2872, 1599, 1496, 1240, 1110, 1083, 1060,
1013, 923, 791, 734 cm™;  *H NMR (400 MHz, CDCl3) §0.86 (3H, t, J = 7.2 Hz), 1.13-1.25 (1H, m),
1.25-1.49 (3H, m), 1.93-2.03 (1H, m), 2.04-2.15 (1H, m), 2.98 (1H, br, OH), 3.83 (1H, dd, J = 16.3,
6.3 Hz), 3.95-4.05 (1H, m), 5.17-5.30 (1H, m), 5.26 (1H, dd, J = 10.3, 1.5 Hz), 5.38 (1H, dd, J = 17.2,
1.5 Hz), 5.91-6.04 (1H, m), 6.32 (2H, d, J = 1.3 Hz), 6.46 (1H, d, J = 7.2 Hz), 6.55-6.63 (2H, m),
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6.71-6.79 (1H, m), 7.40 (1H, t, J = 1.3 Hz); *C NMR (100 MHz, CDCls) §13.9, 22.5, 23.5, 30.1,
48.0, 66.9 (dd, Jc.r = 29.0, 24.9 Hz), 103.3 (t, Jc.r = 28.0 Hz), 105.8, 106.9, 109.6, 110.4, 117.5,
118.4, 118.7 (t, Jcr = 260.0 Hz), 121.7, 133.9, 139.1, 142.7, 148.8, 149.4 (d, Jc.r = 3.0 Hz); “°F
NMR (282 Hz, CDCl3) 6-60.7 (1F, dd, Jrr = 267.6 Hz, Jur = 15.8 Hz), -51.3 (1F, dd, Jr.r = 267.6
Hz, Jur = 7.9 Hz); MS (ESI-TOF) m/z 386 [M+Na]"; HRMS calcd for CyoH,3F,NNaO; [M+Na]®,
386.1544; found, 386.1542.

2-[3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-2,2-difluoro-1-pyridin-2-ylethan-1-ol (3e)
This compound was obtained in 87% vyield (less 125.8 mg, 0.34 mmol; more 37.0 mg, 0.099 mmol)
by the reaction of 1la (115.6 mg, 0.5 mmol), n-BuLi (1.42 M in hexane, 0.88 mL, 1.25 mmol) and
2-pyridinecarbaldehyde (106.9 mg, 1.0 mmol) in Et,O (3 mL) for 15 min at -78 °C.

3e-less Colorless oil; IR (neat) 3365, 3063, 2958, 2871, 1597, 1496, 1402, 1315, 1239, 1206,
1110, 1085, 935, 754, 732 cm™; 'H NMR (400 MHz, CDCls) §0.91 (3H, t, J = 7.2 Hz), 1.20-1.60
(4H, m), 2.06-2.18 (1H, m), 2.53-2.66 (1H, m), 3.86 (1H, dd, J = 16.5, 6.0 Hz), 3.94 (1H, dd, J = 16.5,
5.6 Hz), 5.06-5.60 (1H, br, OH), 5.20 (1H, dd, J = 10.4, 1.2 Hz), 5.25 (1H, Ju.r = 21.7 Hz), 5.34 (1H,
dd, J =17.2, 1.2 Hz), 5.84-5.97 (1H, m), 6.49 (1H, d, J = 7.5 Hz), 6.57 (1H, t, J = 7.5 Hz), 6.65 (1H,
d, J = 7.5 Hz), 6.75 (1H, t, J = 7.5 Hz), 7.24-7.28 (1H, m), 7.34 (1H, dd, J = 7.8, 2.7 Hz), 7.61-7.69
(1H, m), 8.54 (1H, d, J = 4.9 Hz); *C NMR (100 MHz, CDCls) §14.0, 22.6, 23.8, 31.2, 47.2, 70.7
(dd, Jc.F = 32.4, 24.3 Hz), 103.7 (dd, Jcr = 29.3, 24.5 HZz), 104.5, 106.4, 116.8, 117.2, 120.1 (dd, Jcr
= 264.8, 255.4 Hz), 121.4, 123.47, 123.50 (t, Jc.r = 5.4 Hz), 134.1, 136.4, 139.4, 147.7, 149.2, 153.8;
F NMR (282 Hz, CDCl3) §-61.8 (1F, dd, Jr.r = 263.4 Hz, Ju.r = 21.7 Hz), -51.0 (1F, d, Je.r = 263.4
Hz); MS (ESI-TOF) m/z 397 [M+Na]"; HRMS calcd for C,;Ha4F2NoNaO, [M+Na]", 397.1704;
found, 397.1714. Anal. Calcd for Cy1H24F2N20;: C, 67.36; H, 6.46; N, 7.48. Found: C, 67.35; H,
6.53; N, 7.42.

3e-more Colorless oil; IR (neat) 3361, 2958, 2871, 1597, 1495, 1401, 1313, 1241, 1207, 1109,
1085, 733 cm™; 'H NMR (400 MHz, CDCls) & 0.88 (3H, t, J = 7.1 Hz), 1.15-1.51 (4H, m),
2.13-2.31 (2H, m), 3.87 (1H, dd, J = 16.7, 5.7 Hz), 4.03-4.12 (1H, m), 5.10 (1H, dd, Jy.r = 17.8, 4.6
Hz), 5.24 (1H, dd, J =10.3, 1.5 Hz), 5.39 (1H, dd, J = 17.2, 1.5 Hz), 5.91-6.02 (1H, m), 6.41 (1H, d, J
= 7.5 Hz), 6.47 (1H, d, J = 7.6 Hz), 6.51-6.57 (1H, m), 6.70-6.77 (1H, m), 7.26-7.31 (1H, m), 7.34
(1H, d, J = 8.0 Hz), 7.63-7.70 (1H, m), 8.58 (1H, d, J = 4.7 Hz); *C NMR (100 MHz, CDCls) &
14.0, 22.6, 23.7, 31.0, 47.6, 70.9 (dd, Jc.r = 29.8, 26.2 Hz), 103.6 (t, Jc.r = 26.5 Hz), 105.3, 106.3,
116.8, 117.7, 119.5 (dd, Jcr = 263.0, 257.9 Hz), 121.4, 123.3 (br), 123.5, 134.2, 136.6, 139.6, 147.7,
149.1, 153.9; '°F NMR (282 Hz, CDCl3) 5-60.6 (1F, dd, Jr.r = 265.6 Hz, Jy.r = 17.8 Hz), -51.6 (1F,
dd, Jrr = 265.6 Hz, J4r = 4.6 Hz); MS (ESI-TOF) m/z 397 [M+Na]"; HRMS calcd for
C21H24F2NoNaO, [M+Na]*, 397.1704; found, 397.1678. Anal. Calcd for Cy;H24F2N,0,: C, 67.36; H,
6.46; N, 7.48. Found: C, 67.41; H, 6.66; N, 7.43.

(E)-1-[3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-1,1-difluoro-4-phenylbut-3-en-2-ol (3f)
This compound was obtained in 87% yield (less 86.5 mg, 0.236 mmol; more 72.1 mg, 0.199 mmol)
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by the reaction of 1a (115.5 mg, 0.50 mmol), n-BuLi (1.42 M in hexane, 0.88 mL, 1.25 mmol) and
cinnamaldehyde (132.2 mg, 1.0 mmol) in Et,O (3 mL) for 1 h at -78 °C.

3f-less Colorless oil; IR (neat) 3417, 3061, 2959, 2871, 1599, 1496, 1238, 1070, 732 cm™; 'H
NMR (400 MHz, CDCl3) 60.91 (3H, t, J = 7.2 Hz), 1.17-1.55 (4H, m), 2.05-2.17 (1H, m), 2.22-2.34
(1H, m), 2.52 (1H, br, OH), 3.82 (1H, dd, J = 16.3, 6.3 Hz), 3.94 (1H, dd, J = 16.3, 5.1 Hz), 4.80 (1H,
ddd, Ju.r = 13.8, 9.9 Hz, Jy.n = 6.9 Hz), 5.22 (1H, d, J = 10.2 Hz), 5.34 (1H, d, J = 17.2 Hz),
5.86-5.99 (1H, m), 6.28 (1H, dd, J = 15.9, 6.9 Hz), 6.37 (1H, d, J = 7.5 Hz), 6.52 (1H, d, J = 15.9 Hz),
6.60 (1H, t, J = 7.5 Hz), 6.68 (1H, d, J = 7.5 Hz), 6.74 (1H, t, J = 7.5 Hz), 7.22-7.37 (5H, m); “*C
NMR (100 MHz, CDCls3) 6 13.9, 22.5, 23.4, 30.4, 47.8, 71.6 (t, Jc-r = 26.4 Hz), 103.5 (t, Jc.r = 29.0
Hz), 105.4, 106.7, 117.2, 118.0, 119.8 (dd, Jcr = 261.8, 257.1 Hz), 122.4, 123.5 (t, Jcr = 3.2 Hz),
126.7, 127.9, 128.4, 133.7, 133.9, 136.1, 139.2, 148.7; °F NMR (282 Hz, CDCl3) §-57.6 (1F, dd,
Jrr = 267.6 Hz, Jy.r = 13.8 Hz), -56.4 (1F, dd, Jer = 267.6 Hz, Jy.r = 9.9 Hz); MS (ESI-TOF) m/z
422 [M+Na]"; HRMS calcd for CyHz7F.NNaO, [M+Na]*, 422.1908; found, 422.1899. Anal.
Calcd for C4H27F2NO,: C, 72.16; H, 6.81; N, 3.51. Found: C, 71.91; H, 6.83; N, 3.49.

3f-more Colorless oil; IR (neat) 3426, 3061, 2959, 2872, 1599, 1495, 1239, 1069, 733 cm™; *H
NMR (400 MHz, CDCls) §0.87 (3H, t, J = 7.2 Hz), 1.12-1.51 (4H, m), 2.05-2.21 (2H, m), 2.69 (1H,
br, OH), 3.82 (1H, dd, J = 16.2, 6.4 Hz), 3.98 (1H, dd, J = 16.2, 4.9 Hz), 4.75 (1H, ddd, Ju.r = 23.8,
9.2 Hz, Ju.y = 7.0 Hz), 5.25 (1H, d, J = 10.2 Hz), 5.36 (1H, d, J = 17.1 Hz), 5.90-6.03 (1H, m), 6.26
(1H, dd, J = 16.0, 7.0 Hz), 6.45 (1H, d, J = 7.6 Hz), 6.50-6.58 (3H, m), 6.69-6.78 (1H, m), 7.20-7.33
(5H, m); *C NMR (100 MHz, CDCl3) §13.9, 22.6, 23.4, 30.2, 48.1, 71.8 (dd, Jc.r = 27.9, 24.5 Hz),
103.4 (t, Jc.r = 28.6 Hz), 105.6, 107.3, 117.5, 118.4, 119.4 (t, Jc.r = 259.1 Hz), 121.7, 123.4 (t, Jcr =
3.3 Hz), 126.7, 127.9, 128.4, 133.9, 134.1, 136.2, 139.1, 148.7; '°F NMR (282 Hz, CDCl;) §-60.8
(1F, dd, Jrr = 266.4 Hz, Jyr = 12.8 Hz), -54.9 (1F, dd, Jrr = 266.4 Hz, Jy.r = 9.2 Hz); MS
(ESI-TOF) m/z 422 [M+Na]’; HRMS calcd for CyHy;FoNNaO, [M+Na], 422.1908; found,
422.1883. Anal. Calcd for Cy4H27F2NO,: C, 72.16; H, 6.81; N, 3.51. Found: C, 71.91; H, 6.91; N,
3.32.

1-[3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-1,1-difluoro-4-phenylbutan-2-ol (39)

This compound was obtained in 76% yield (152.6 mg, 0.38 mmol) as an inseparatable mixture of
diastereomers in a ratio of 1 : 10.7 (less/more) by the reaction of 1a (114.9 mg, 0.5 mmol), n-BuLi
(1.42 M in hexane, 0.88 mL, 1.25 mmol) and 3-phenylpropionaldehyde (137.1 mg, 1.0 mmol) in Et,O
(3 mL) for 3 h at -24 °C. Spectra date only for the major isomer (less polar isomer) are only shown.
Colorless oil; IR (neat) 3547, 3063, 3027, 2959, 2871, 1599, 1495, 1240, 1085, 734, 700 cm™; 'H
NMR (400 MHz, CDCl3) 60.95 (3H, t, J = 7.2 Hz), 1.19-1.33 (1H, m), 1.34-1.59 (3H, m), 1.93-2.06
(1H, m), 2.06-2.20 (3H, m), 2.67-2.78 (2H, m), 2.89-3.00 (1H, m), 3.85 (1H, dd, J = 16.3, 6.3 Hz),
3.96-4.04 (1H, m), 4.08-4.21 (1H, m), 5.28 (1H, d, J = 10.2 Hz), 5.37 (1H, d, J = 17.2 Hz), 5.89-6.01
(1H, m), 6.51 (1H, d, J = 7.5 Hz), 6.67-6.76 (2H, m), 6.81-6.87 (1H, m), 7.18-7.28 (3H, m), 7.29-7.36
(2H, m); '*C NMR (100 MHz, CDCls) & 13.9, 22.6, 23.6, 30.3, 31.4, 48.1, 69.4 (dd, Jc.r = 29.0,
23.7 Hz), 103.6 (t, Jc.r = 28.9 Hz), 105.9, 106.8, 117.4, 118.5, 119.5 (t, Jc.r = 258.6 Hz), 121.8, 125.8,
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128.3, 128.4, 133.8, 139.0, 141.4, 148.8; '°F NMR (282 Hz, CDCl3) §-64.0 (1F, dd, Jr.r = 267.3 Hz,
Jn-r = 17.8 Hz), -54.6 (1F, d, Jp.r = 267.3 Hz); MS (ESI-TOF) m/z 424 [M+Na]"; HRMS calcd for
Ca4H29F2NNaO, [M+Na]*, 424.2064; found, 424.2044.

(1S*)-2-[(25*)-3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-1-cyclohexyl-2,2-difluoroethan-
1-ol (anti-3h).

This compound was obtained in 81% yield (153.7 mg, 0.40 mmol) as an inseparatable mixture of
diastereomers in a ratio of 1 : 10.5 by the reaction of 1a (115.4 mg, 0.5 mmol), n-BuLi (1.42 M in
hexane, 0.88 mL, 1.25 mmol) and cyclohexanecarbaldehyde (112.3 mg, 1.0 mmol) in Et,O (3 mL) for
8 h at 0 °C. Spectra date only for major anti-3h are shown. Colorless crystals; Mp. 49.0-50.0 °C;
IR (neat) 3564, 2929, 2854, 1599, 1496, 1240, 1089, 924, 732 cm™; 'H NMR (400 MHz, CDCl;) §
0.90 (3H, t, J = 7.2), 1.08-1.52 (9H, m), 1.53-1.61 (1H, m), 1.62-1.70 (1H, m), 1.70-1.94 (4H, m),
2.11 (2H, t, J = 7.4 Hz), 2.51 (1H, br, OH), 3.81 (1H, dd, J = 16.3, 6.3 Hz), 3.86-4.06 (2H, m), 5.27
(1H, dd, J = 10.3, 1.4 Hz), 5.38 (1H, dd, J = 17.1, 1.4 Hz), 5.91-6.04 (1H, m), 6.47 (1H,d,J =75
Hz), 6.59-6.70 (2H, m), 6.73-6.80 (1H, td, J = 7.5, 1.3 Hz); *C NMR (100 MHz, CDCls) § for
major isomer 13.9, 22.6, 23.7, 26.1, 26.2 (2C), 26.7, 30.2, 30.4, 38.4 (d, Jcr = 2.5 Hz), 48.2, 73.1 (dd,
Jor =28.2,22.2 Hz), 103.8 (t, Jc.r = 28.9 Hz), 105.8, 106.7, 117.4, 118.4, 120.2 (t, Jc.r = 260.4 Hz),
121.7, 134.0, 139.3, 149.0; °F NMR (282 Hz, CDCls) & for major isomer -60.6 (1F, dd, Jr.r =
269.6 Hz, Jy.r = 21.7 Hz), -52.6 (1F, d, Jer = 269.6 Hz), for minor isomer -58.3 (1F, dd, Je.r = 265.6
Hz, Jur = 21.7 Hz), -55.5 (1F, d, Jrr = 265.6 Hz); MS (ESI-TOF) m/z 402 [M+Na]"; HRMS
calcd for CyHzFoNNaO, [M+Na]*, 402.2221; found, 402.2206. Anal. Calcd for CooHsFaNO,: C,
69.63; H, 8.23; N, 3.69. Found: C, 69.82; H, 8.11; N, 3.73.

5. Multi-component reaction of 1a, n-BuL.i and ketones

=_N_ o ¢H =_N_ o oH =_N_ 0o OH
n-BuW n-Bu>% n-BuMPh
FF FF FF
4a 4c

4b

1-[(3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl)(difluoro)methyl]cyclohexanol (4a)

This compound was obtained in 84% yield (153.5 mg, 0.42 mmol) by the reaction of 1a (115.7 mg,
0.5 mmol), n-BuLi (1.42 M in hexane, 0.88 mL, 1.25 mmol) and cyclohexanone (97.2 mg, 1.0 mmol)
in Et;O (3 mL) for 5h at 0 °C.

4a Colorless oil; IR (neat) 3548, 3064, 2936, 2864, 1599, 1496, 1239, 1086, 989, 731 cm™; *H
NMR (400 MHz, CDCl3) §0.87 (3H, t, J = 7.3 Hz), 1.08-1.22 (2H, m), 1.24-1.48 (3H, m), 1.51-1.79
(8H, m), 1.91-2.00 (1H, m), 2.02-2.13 (1H, m), 2.23-2.34 (1H, m), 2.26 (1H, brs, OH), 3.81 (1H, dd,
J=16.2, 6.5 Hz), 3.94-4.03 (1H, m), 5.25 (1H, dd, J = 10.2, 1.4 Hz), 5.37 (1H, dd, J = 17.2, 1.4 Hz),
5.91-6.03 (1H, m), 6.45 (1H, d, J = 7.5 Hz), 6.57-6.67 (2H, m), 6.75 (1H, td, J = 7.5, 1.4 Hz); “*C
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NMR (100 MHz, CDCls) §14.0, 20.8, 20.9, 22.6, 23.8, 25.3, 30.6 (m), 31.5 (t, Jc.r = 3.3 Hz), 32.2,
48.3, 75.4 (t, Jcr = 25.2 Hz), 105.2 (t, Jc.r = 28.8 Hz), 105.6, 106.6, 117.3, 118.1, 120.7 (t, Jc.r =
260.9 Hz), 121.6, 134.1, 139.3, 148.9; *°F NMR (282 Hz, CDCls) 6-57.4 (1F, d, Jr.r = 271.6 Hz),
-55.8 (1F, d, Jrg = 271.6 Hz); MS (ESI-TOF) m/z 388 [M+Na]*; HRMS calcd for
C21H29F2NNaO, [M+Na]", 388.2064; found, 388.2071. Anal. Calcd for CyHagF2NO;: C, 69.02; H,
8.00; N, 3.83. Found: C, 68.98; H, 7.91; N, 3.73.

1-(3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl)-1,1-difluoro-2-methylpropan-2-ol (4b):

This compound was obtained in 89% yield (144.8 mg, 0.45 mmol) by the reaction of 1a (115.7 mg,
0.5 mmol), n-BuLi (1.42 M in hexane, 0.88 mL, 1.25 mmol) and acetone (58.2 mg, 1.0 mmol) in Et,0
(3 mL) for 9 h at room temperature.

4b  Colorless oil; IR (neat) 3464, 3064, 2959, 2873, 1599, 1496, 1239, 1071, 732 cm™; 'H NMR
(400 MHz, CDCl3) §0.88 (3H, t, J = 7.3 Hz), 1.11-1.25 (1H, m), 1.26-1.50 (3H, m), 1.36 (3H, s),
1.40 (3H, s), 2.03-2.16 (1H, m), 2.22-2.36 (1H, m), 2.59 (1H, brs, OH), 3.82 (1H, dd, J = 16.1, 6.5
Hz), 3.99 (1H, dd, J = 16.1, 4.9 Hz), 5.26 (1H, d, J = 10.3 Hz), 5.38 (1H, d, J = 17.2 Hz), 5.91-6.06
(1H, m), 6.47 (1H, d, J = 7.4 Hz), 6.58-6.67 (2H, m), 6.73-6.80 (1H, m); *C NMR (100 MHz,
CDCl3) 613.9, 22.6, 23.7, 14.7 (t, Jc.r = 3.2 HZ), 25.6 (t, J = 3.3 Hz), 31.9, 48.4, 74.2 (t, Jcr = 26.4
Hz), 104.8 (dd, Jc.r = 30.4, 29.6 Hz), 105.7, 106.7, 117.4, 118.3, 120.7 (t, Jc.r = 260.9 Hz), 121.7,
134.0, 139.1, 148.8; '°F NMR (282 Hz, CDCl3) 6 -55.9 (1F, d, J = 271.4 Hz), -53.6 (1F, d, J =
271.4 Hz); MS (ESI-TOF) m/z 326 [M+H]"; HRMS calcd for CigH2sF2NO, [M+H]", 326.1964;
found, 326.1964.

1-[3-Allyl-2-butyl-2,3-dihydro-1,3-benzoxazol-2-yl]-1,1-difluoro-2-phenylpropan-2-ol (4c)

This compound were obtained in 79% yield (less 98.4 mg, 0.254 mmol; more 54.6 mg, 0.141 mmol)
by the reaction of 1a (115.6 mg, 0.5 mmol), n-BuLi (1.42 M in hexane, 0.88 mL, 1.25 mmol) and
acetophenone (120.3 mg, 1.0 mmol) in Et,O (3 mL) for 9 h at room temperature.

4c-less Colorless oil; IR (neat) 3542, 3062, 2959, 2872, 1599, 1496, 1239, 1093, 1067, 925, 732,
700 cm™; 'H NMR (400 MHz, CDCl3) §0.82 (3H, t, J = 7.2 Hz), 1.04-1.17 (1H, m), 1.18-1.38 (3H,
m), 1.76 (3H, s), 1.79-1.89 (1H, m), 1.89-2.00 (1H, m), 3.82 (1H, dd, J = 16.0, 6.8 Hz), 3.92-4.01 (1H,
m), 4.06 (1H, br, OH), 5.34 (1H, dd, J = 10.2, 1.4 Hz), 5.44 (1H, dd, J = 17.2, 1.4 Hz), 5.99-6.01 (1H,
m), 6.33 (1H, dd, J = 7.7, 0.9 Hz), 6.52 (1H, dd, J = 7.5, 1.1 Hz), 6.55-6.60 (1H, m), 6.75-6.81 (1H,
m), 7.24-7.33 (3H, m), 7.46-7.52 (2H, m); *C NMR (100 MHz, CDCls) §13.7, 22.4, 23.4, 25.5 (t,
Jcr=3.7Hz), 31.5,48.5, 76.7-77.3 (m), 105.0 (t, Jc.r = 29.9 Hz), 106.0, 106.9, 117.8, 118.7, 119.9 (t,
Jc.r = 264.0 Hz), 121.6, 125.4 (d, Jcr = 2.4 Hz), 127.2, 127.6, 133.9, 138.8, 142.1 (d, Jc.r = 3.4 Hz),
148.3; °F NMR (282 Hz, CDCls) §-53.8 (1F, d, Jr.r = 271.3 Hz), -48.9 (1F, d, Je.r = 271.3 H2);
MS (ESI-TOF) m/z 410 [M+Na]"; HRMS calcd for Cy3H»;F.NNaO, [M+Na]*, 410.1908; found,
410.1872. Anal. Calcd for Cy3H27F2NO2: C, 71.30; H, 7.02; N, 3.61. Found: C, 71.32; H, 7.04; N,
3.48.

4c-more  Colorless oil; IR (neat) 3548, 3062, 2959, 2872, 1599, 1496, 1239, 1090, 1074, 921, 732,
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701 cm™; 'H NMR (400 MHz, CDCl3) §0.86 (3H, t, J = 7.2 Hz), 1.08-1.20 (1H, m), 1.22-1.41 (3H,
m), 1.74 (3H, s), 1.93-2.04 (1H, m), 2.15-2.25 (1H, m), 3.23 (1H, br, OH), 3.62 (1H, dd, J = 16.2, 5.4
Hz), 3.69 (1H, dd, J = 16.2, 6.6 Hz), 5.21 (1H, dd, J = 10.2, 1.4 Hz), 5.30 (1H, dd, J = 17.2, 1.4 Hz),
5.81-5.94 (1H, m), 6.26 (1H, dd, J = 7.5, 1.0 Hz), 6.47 (1H, dd, J = 7.6, 1.0 Hz), 6.54-6.61 (1H, m),
6.68-6.74 (1H, m), 7.23-7.34 (3H, m), 7.42-7.49 (2H, m); *C NMR (100 MHz, CDCls) §13.9, 22.5,
23.5, 26.4 (t, Jc.r = 3.5 Hz), 31.7, 47.7, 76.5-77.1 (m), 104.8 (t, Jc.r = 29.8 Hz), 105.7, 106.7, 117.4,
118.0, 120.2 (t, Jo.r = 263.8 Hz), 121.5, 126.1, 127.2, 127.5, 133.9, 138.6, 141.4 (d, Jc.r = 2.8 Hz),
148.6; °F NMR (282 Hz, CDCls) §-52.4 (1F, d, Jrr = 271.3 Hz), -50.2 (1F, d, Je.r = 271.3 H2);
MS (ESI-TOF) m/z 410 [M+Na]"; HRMS calcd for Cy3H»;F.NNaO, [M+Na]*, 410.1908; found,
410.1889.

6. X-ray crystallographic data of 2ca and anti-3h

Crystallographic data for the X-ray crystal structure analysis of 2ca and anti-3h have been deposited
with Cambridge Crystallographic Data Center (CCDC) as supplementary publication Nos. CCDC
702162 (2ca) and 702163 (anti-3h). These data can be obtained free of charge from the CCDC via
www.ccdc.cam.ac.uk/data_request/cif.

X-ray structure of 2ca X-ray structure of anti-3h

Table 1. Crystal data and structure refinement for compound 2ca.

Empirical formula C19H21F2NO

Formula weight 317.37

Temperature 0K

Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=28.979(6) A a=97.534(11)°.
b =9.368(6) A B=97.342(11)°.

c=10.983(13) A v =113.009(8)°.
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Volume 826.5(12) A3

Z 2

Density (calculated) 1.275 Mg/m3

Absorption coefficient 0.094 mm-1

F(000) 336

Crystal size 0.29 x 0.17 x 0.14 mm3

Theta range for data collection 1.91 to 27.42°.

Index ranges -8<=h<=11, -11<=k<=12, -13<=[<=9
Reflections collected 3930

Independent reflections 3073 [R(int) = 0.0253]
Completeness to theta = 27.42° 81.3 %

Absorption correction Empirical

Max. and min. transmission 0.9870 and 0.9734

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3073/0/209

Goodness-of-fit on F2 1.088

Final R indices [I1>2sigma(l)] R1=0.0577, wR2 = 0.1747

R indices (all data) R1=0.0710, wR2 = 0.1877
Largest diff. peak and hole 0.366 and -0.306 e.A-3

Table 2. Crystal data and structure refinement for compound anti-3h.

Empirical formula C22 H31 F2 N O2

Formula weight 379.48

Temperature 0K

Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=12.9702(11) A o= 76.3530(10)°.

b =13.2002(11) A  B=68.1340(10)°.
c=13.8440(12) A y=67.3330(10)°.

Volume 2017.9(3) A3

Z 4

Density (calculated) 1.249 Mg/m3

Absorption coefficient 0.091 mm-1

F(000) 816

Crystal size 0.27 x 0.25 x 0.24 mm3

Theta range for data collection 1.59 to 27.62°.

Index ranges -16<=h<=16, -17<=k<=17, -17<=1<=18
Reflections collected 23356
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Independent reflections
Completeness to theta = 27.62°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

9165 [R(int) = 0.0201]
97.7 %

Empirical

0.9784 and 0.9758

Full-matrix least-squares on F2
9165/0/ 491

0.992
R1=0.0370, wR2 = 0.0989
R1 =0.0414, wR2 = 0.1027

0.430 and -0.238 e.A-3
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7. *H and C NMR spectra of trifluoroacetaldehyde N,O-acetal 1
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8. 'H and *C NMR spectra of products 2, 3 and 4
8.1. 'H and *C NMR spectra of compound 2
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FL 1911165 He
F2o 10.000 pon
' F2 -1005.68 17
e — _ _ S . : . — , PPUCH & 25000 ppr/cn
o = e e i A |
o180 140 120 120 0 5 @ 2 HzeH 628 67367 Hz/Cn
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CHs

CF,H
o) -Bu

2ba

e3a BEg s
5959 omw s
Vo=
r 4
Cureent Dala Paransiers
NAME oF-2d
xR 1
PROCNO 1
F2 - Acquisitior Paremefers
Date_ 20070908
14.00
INSTRUM spect
BABHD 5 GNP 1H/13
PULPAOG 2530
™ 65536
SOLVENT coc1d
NS 7
8278146 Wz
0126314 He
3.954243 seC
114
60,400 usec
] MCREST
MCEK
NuCt
71 11,50 usec
PLL 4.00 0B
sFO1 400.0324703 Miz
R £2 - Processing parameters
st 32768
o e 4000300
. ] WOH
] | S5 0
' i) €30 1z
K Gh [
1 [ 1.00
1 10 NM3 pInL paramezers
cx 3200 om
oY 21.00 tn
F1p 9 000 ppn
F1 3600.27 4z
Fap 0.000 pon
- L o \ ot e Fo 0.00 iz
PPMCH €.28125 pon/en
| ( |y w / \ ) | HZCH 112 50844 Hz/cn
2 (sl | o = TS o s
3 EEEIES & g g |2 & /8
g 3(8|&| |5 b g &l | @ 3|
I R e R e R e e e R el R
ppn 8 ’ 3 : 3
Curvent Data Parencters
NatE OF-2
R EXPND 2
= g a LETES RREE < R F2 - Acquisition Paramelers
V) J ) Cate 20070805
‘ V/ Q / N\ // ‘ | Tire 13.38
/ ! N TR <pect
PRCGHD S an ONP 1H/13
! PULPROG 260930
, ™ 55636
S0LVERT 13
NS 645
05 4
i , SHH 26178.010 1z
i FT0rES :
; au
| . A6
oW
0z
] | o1 2.00000000 sec
a1 ©.02000500 sec
{ | DELTA 1.BGYSYY8 sec
i | MCREST ©.00000000 sec
HORAK €.01500900 ser

NNEL £t

130
10.60 uses
-3.80 a8

1005686285 Miiz

CHANNEL f2
wallz1s
1
10000 usec
-1.00 9B
17.00 oB
17,00 B
400.C316001 Mz

F2 - Processing parameters
s

| 32768
Sk 100 6876245 Mz
W EM
S58 o
i} .00 1z
) 0
re .40

1D NMR plot parameters
o .00 tn
oy 19.00 en
200,000 ppn
2011753 b7
-0.000 ppn
-0.00 Kz
| | T T © 25000 ppm/cn
o 180 150 140 150 100 a0 0 W Ey KoM 628 67267 Hz/cm
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CF,H
P

opm

Integral

com

2 a5 &8
ToT T
TEY/
e .
14c 120

4.56224

T i

/

Wil .

e
. !

-] 528 5

8 mRE 2

=z :

g \/

o

9,453

3.558

3365

E]

3893

Lo.e1163

F7 - hcquasition
20071105
3

SOLVENT
[
08

SH
FIORCS

5 I GNP H/

Parareters

spect

8278145 Hz

0

126314 He

3.9584243 sec
57

£0400 usec
6.0 usec
300.2 K

1.0060000C sec

.00000000

0.01500000 sec

11.30 usec
pL 4.00 03
5F01 480.0324703 Wiz
F2 - Processing parameters
s1 37758
SF 400.0300850 47
WOM
558
LB
e
FC

10 KA plot paraneers
ox

32.90 cn
10.00 cn
9.000 ppn

3600.27 Hz

0.000 ppn
0.00 Hz

26125 ppn/cn

11250844 Hz/cn

Lurrent Deta Saramsters

NAME
EXPNO
PAOCND

F2 - Accursition Parzrelers
20071105

Date
Tinme
NS TR
PAOBHD
PULPROG
™
SOLVENT

23.05
spect

5 om G 14743

23ng30
5553

26178.010 Kz
0.399445 Kz
1 ont

8192
19100 usac
6.00 usec
0.2 K
2 00000000 sec
003000000 sez
1 89939998 sec
400630000 se:
901500000 sec

10.00 usec
3.50 &
100.5986886 MHz

- CHANNEL 72
cPOPAG2 waltzi6
Nuc2 e
FCPD2 100.00 usee
e -4.00 08
iz 17.00 98
L3 17.00 48
sFe 4900316001 Mz

1.00 Kz
0

140

10 NMR plot paramcters

, -
100 80 60

- S22 -

ox 32.00 cn.
o 1900 cr
Fip 209,000 ppm

F1 20117 .53 bz
Fop -0.000 pon
o -0.00 He
PRMEM 6.25000 pom/cm
HICN 62867267 Hz/C




8.2. 'H and *C NMR spectra of compound 3

%\/N o} OH

n-Bu
F F
3a

For 3a-less

current Data Parameters

NAMC Cr2-da-less
EXPND 1
PROCNC 1
F2 - Accuisition Parameters
Date_ 20071002
Tire 18.01
INSTAUM spec
PRCBHD 5 mm GNP :H/!3
bULEHIG 230
0 53536
SOLVENT cocl13
El
s 2
St BT 146 Hy
FIDRES 0.126314 Hz
A 3.9534243 sec
RG. 90.5
o8 60,400 usce
3 £.00 usec
' . TE 298.2 K
21 1.0000000C sec
MCRZST 0.000000C0 sec
HOHAK 0.01500000 sec
i HANNEL 1
! 1k
11.50 usec
=1.00 df
400.G324 104 Witz
<2 - Pracessang parancters
1 s1 32768
5F 400.0300065 MHZ
on
SSB 0
, 18 0.30 4
i i | /' B o
! e 1.00
|
. ‘ 10 KA plat paranesers
r‘ Cx 32.00 cm
cy 10.00 cm
1 F1? 9.000 pem
r 360027 Kz
l Al For 0.600 ppn
- SRV " I 9.00 hz
e 0.2 ppnjen
| | I | \ (] (] HZCM 11250844 He/cu
P 2! 2lslel e g by ® m[
H 5 ZEE 8 18 3 3 g
g b 2[5 |3 5 2 E] &
£ I S 2 I~ 000
e T R o e T T
ppm E 7 a 3
Gurcent Data Pareretsrs
NAE 1+ 02-%a-1zes
& o R § 88 & 2ROCND )
= = 55 & ag =2 “2 - Ascuisition Paraneters
| | Daze_ 0071214
\/ \/ 1 Tine 21.04
INSTRUN ot
PROBED 5 mm GNP tH/13
PLPROG 2gngis0
m 65536
SOLVENT £0C13
NS 295
05 %
st 26175010
FICRLS 0.399445 Hz
AQ 1.2517875 sec
L B192
(W 19.10C usec
it 5.00 usec
i e 3002 «
i ot 2.00000000 sec
; LIS 0.03000000 sec
VLT 19999998 sec
MORLS | 4.5000000 sec
MCHRK. 0.01500000 sec

CHANNEL f1

uses
e
100 5906886 M-z

- CHANNEL 72
CFOPAG2 waliz1s

NLCP 14
pePDZ 10000 usec
L2 -2.00 uB
PLIZ 17 00 98
XE} 17 00 B

{ SF02 4000316001 MHz

F2 - arocessing parancters
327

1005676254 MH7

i I
558 0
" L3 1.00 Hz
‘ 53 9
Pr 140
aneters
32.00 cm
cy 25.00 cm
F1F 200.00C ppm
F1 20117.52 Hz
For -0.00C pon
F2 -0.00 Hz
- R R g e . S e \ . . \ | \ . . , . \ , PEMCY 525000 ppn/cn
ppm 160 160 140 120 100 3] 0 20 HICH 628 67261 Hr/em

-S23 -



For 3a-more

CommmAOOoL Y ANESONME NG5
. S TR EEEN PR RS SR b
a WO BBESSLLLIYRBINFAIITEES
EASAAAS PR PP IR
L W
N "
Current Data Paramecers
NAME TFC2-3a more
EXPNO 1
FROCNO 1
- Acuuisition Paramelers
20071214
Time 21.30
INSTRUM spect
PHOBHD 5 ma ONP 1H/13
PULPROG
o
SOLVENT
NS
0s
S 8276.146 H:
FIORES 0.126314 Hz
A 39584243 sec
0
o 60.400 usec
0E 6.00 usec
i TE 300.2 K
01 1.00000000 sec
MCREST 0.00200000 sec
MCWRK. 0.01500000 sec
/ CHANNCL f1
[ 1.0 usec
) -4.00 dB
SFO1 400.0324703 MHz
/ F2 - Prccessing parameters
i | 51 32768
SF 4000300065 Mz
WOW M
S58 o
8 030 K7
o8 a
PC 1.0
10 NvR plot parameters
(3 32.00 cm
1 cy 10,00 cm
' b F17 9.000 ppr
F1 3600.27 He
Fap £.000 ppm
F2 0.00 Hz
PPMCH 0.28125 ppm/cn
‘l ‘ ‘ \ HZCH 11250844 Hz/cn
i |m £ g [5]8] 2|5 5| 3 2
5 il == Y o - ™
T R I I TR s T e R TR SR o SR
pom a 7 13 El
Current Data Paramel
NAME TF02-3a-1
EXPNO 2
2 8 8 LB Eana < = D8 19 PROCND t
- L g BaN 3 & LA 5
2 s A g RREERR ¥ & a8 < F2 - Acquisition Paraneters
\ 3 1) Dace_ 20071014
N v/ | Tine 21.38
I INSTAUM scect
PROBFD 5 mm GNP 1H/13
PULPRDS 708430
e 65536
SOLVENT cocl3
N5 123
i 4
St 25178.010 Hz
FIDRES 0.399445 Hz
A0 1.2517875 sec
A6 4096
oW 18.100 user
OE 6 00 usec
IE 300.2 K
oy #.0000000C sec
cit 0.03000000 sec
DELTA 1.69999998 sec
. MCREST 0.00000000 sec
MCHRK 0.01500000 sec
1 ‘| mamaaae CHANNEL 1
' ! ' NG 13c
! o1 10.00 usec
[ pLL 3.50 d
! ! SFo1 100 SBHRARE MH7
CHANNEL f2
' ! ' waltzis
| 1H
i usec
| B
| o
a
MHz
H | rs
W
' He
i : B PC 1.40
1D MY plot parameters
ox 32.00 on
. oY on
! FiP ppm
" e LLAf L Rl F1 Hz
h o ko i T s
2 Hz
PPHE) /em
[ T T e R R e et e e pen/e
180 150 140 120 100 80 50 40 20

- 524 -



=\_N_ 0 OH
n-Bu
FF

3b

OMe

For 3b-less

Current Data Paraneters
NAYE 02-30 less
EXPND 1
PROCND 1
F2 - Acquisiticn Parameters
Date 20071217
Time 7.05
INSTRUM spect
PROBKD 5 mn ONP 1K/13
PULPROG
o)
SOLVENT
NS
03 2
SiiH 6270.146 Hz
FIOAES 0126314 Hz
G 3.0584243 sec
RG 128
D 60.400 usec
] 0E 6.00 usec
TE 300.2 €
o1 1.00000000 st
MCAEST 0.00800000 se.
MCURK 0.01500000 ser
- CHANNEL 4
H NLCt
| { Pt
' H ! PLL
" SFO1 200.0324703 MHz
i 2 - Prucessing paramelers
N 32768
4000300065 MH?
EM
0
' 0.30 Hz
. ! 0
Co r 1.00
Y ! / 10 MR plat paraneters
- | : 2.00 cn
| f b oy 30.00 £n
I i F1p 9.000 ppr
F1 360027 H7
4 Fop -0.000 opn
L IR ) AW e ioh b0
fMcH 0.28125 ppn/cn
| ) K L\ . L L Hzew 112 5085 H1/cn
H 2 35‘%% 5 3| 12| 3| H
£ & 5|55 (2 S| <= B &
£ o el e - T<tle i il
I I ot H e R e L e T R T T I e e e et TR T A A
ppn 8 7 6 5 ‘ 3 1
Current Data Parancters
5 TFO2-30-less
) E£XPNO 2
3 & § HRBSERGIBEEE883%E 2530888 g 88 § FE8 3 pRoco !
2 ] g g 8g8sa cen ] [N [ & 28 o F2 - Acauisition Faraneters
T N | Date_ 20071117
AN N v \ / ‘ Tin: 7.4
INSTAUN spect
PROBHD 5 mn ONP 1H/13
PULPROG 200030
' n 6536
SOLVENT [SVaE]
NS 21
08 4
, ' SH 26176.010 Hz
FIDRES ©.399445 Kz
A3 1.2517675 sec
' i 14596.5
. W 18,100 usec
b 6.00 usec
! s T 300.2 K
, o1 2.00000000 sec
at1 0.03000000 sec
OELTA 1.89999995 sec
MOREST 000000000 see
! . MEWRK 0.01500000 sec

CHANNCL 1

1
10.00 usec
-3.50 o

1005386806 Miiz

CHANNEL 2

218
tH
100 00 usex

400.0316001 MKz

F2 - Pracessing parameters

s1 52768
SF 100.E676238 M2
oW

ss8 0

18 1.00 Hz
68 0

C 140

1D WA plot parametens
X 2.0

0 cn
oY 30.00 en
S 200.060 ppr
“1 20117.53 Hz
rop 0.000 ppm
2 .00 Hz
PPVCH 6.25000 pan/cr
20 HZCK 628.67267 Hz/em

T i | .
ppm 180 150 40 120 160 0 0 a0 20



For 3b-more

o QoG LMo WD o T
gx Féizapogugsag

a ang OrwoDVYIOHnDon S
o ScoOB5o0o0OITIMM
L J

Current Data Parameters

NAME TFO2-3n-more
EXPNO 1
FHOCND 1

F2 - Acquisition Parameters

Date_ 20071215

ine 1.02
INSTRUM spect
PROBHD 5 mm GNP 111/t3
PULPROG 2930

i 65536
SOLVENT coc13

NS 11

i 2

Sl 8278145 Hz
FIDRES 0126314 i1z
AU 3.9584243 sec
A6 90.5
oW 60400 usec
i 6.00 user
TE 300.2 €
01 +.00000000 sec
MEREST 900000000 sec
MWK 5.01500000 seC

i 1
- i 11.50 usee
| 4.00 d3
SFOL 4903324703 Miz
A F2 - Pracessing oaraneters
sI 32760
SF 4303300065 MHz
I DK
- | SSB 0
) 0.30 bz
) o
e 1.00

10 NME plot paramesers

] ox 32.00 cn
: 1 o o on
i (f FF 9.000 ppn
A F1 3600.27 He
\_ﬂ 1 . Fap 0.000 ppn
S | G J Jh — Fa 0.9 Hz
PEMCH 0.28125 ppn/cn
| } | [ | | [ HZCM 112.50844 Hz/cm
Vo ‘\ /
s I 2l2lls(z 2 g5 2l ls
g < 1 H 212)|2 [t 3
& 1ol aifsleill] - <l=li= =< |
T i N e e e e BB R A S A o I T RN SR A B e
pen 8 7 5 4 1
Currert Data Parameters
NAE 1F62-30-nore
w < o = o e @ o @ e 2
- 2 S ] 3 8 3 ¥ BE 3 PAOCNO !
8 @ 2 s s P s wa .
o 3 o N a8 9 [ = 72 - Acquisition Parzmeters
[ L ste_ "
| \f Tine 1.00
INSTRUM soeet
PROBHD 5 mm NP 1h/13
BUL BADG 290930
0} 65536
SOLVENT [EE]
NS 818
05 P
S 26178010 Wz
FIORES 0.169445 11z
A0 1.2517675 sec
A6 6192
On 19.100 usec
oE 6.00 usec
TE 300.2 K
o1 2.00000000 sec
at 0.03000060 sec
OEL 1A 1.8999999H seC
MCRES 0.00000000 sec
' . NCWAK 0.01500000 sec
! CHANNEL f1
. 130
10.00 usec
-3 50 db
! ! 1005085886 MH:
! CHANNEL 12
, waltz16
1
100.00 user
-4.00 08
17.00 di
17.00 d
4000316001 MHZ
! F2 - Processing paraneters
. s1 32758
! ) SF 100.587625¢ MHz
WOK M
558 o
' L6 1.00 17
68 o
. , pC 140
10 NHR plot paranecers
! cx 32.00 cn
) cy 19.00 cn
Fip 200,000 pon
m " Lk ) i " Ft 20117 .53 Hz
v v " ey y cop -6.600 pon
2 -0.00 He
e e e e r G e S e — - PMiN 6 25000 ppm/cn
om 180 160 " 120 100 B 60 a0 20 A 62067257 ve/en

- S26 -
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n-Bu
F F

CF3

3c

For 3c-less

= R o
v w
L. |
Current Data Parameters
NAHE M0z 3¢ less
EXPND 1
FROCND 1
F2 - Acquisiticn Faraneters
Date_ 20071117
Time 3.50
, INSTAUM spect
PROBHD 5 i ONP 1H/13
PU_PROG 2930
™ 65536
SOLVENT coc13
NS 7
s 2
SHi £278.146 He
FIDRES 0126314 H
a0 3.9584213 sec
A6 101.6
i 60.400 usec
'3 6.00 usec
TE 300 2 K
01 £3000000 sce
MCAEST 000000000 sec
MCHAC 0.01500000 sec
, o CHANNCL 1 =
/ " R
)’ 11.50 usec
/ -4.00 dn
' 00.9324703 Wz
72 - Processing parancters
| ST 32768
5F 400.0300065 MKz
]
558 0
u 0.30 He
68 0
b 1.00
| 100 NMH plot paraneters
cx 32.00 cr
o 15,06 on
1P pon
F1 Hr
Fee opn
F2 He
PPCH por/cn
| / / \ ) N | HaeM £12,50845 He/em
El ‘,, B g \% 2 = e} = 2| 9
§ =5 gl8| 5 2 g 3 ] &
: I . . - I s e AT e R e AR A I
apm [ 7 € 5 4 1
Current Dsta Paraneters
NavE TF02-3c-less
amomey o oo @ awm oo NG 2
£ R BER 5 o f 98 S8 PROCND !
= REERITR 55 & a4 B F2 - acquisiiion Paraneters
LA \ L) | rate 20071117
™ WJ// \/ ‘ \ \/ Tine 4.03
INSTAUM spect
’ FHOBD 6 nin GNP 1H/13
' PULPROG 20pg0
! o 85536
! ! SOLVENT coc13
| NS 1000
05 1
] 26178.010 bz
' ) FIDAES
G
. s
o
C | “
i Tt
B i! ot
| il a1
i ! DELTA
! i MCREST ©.00000000 sec
] | HMCWAK ©0.01500000 sec
| | i
1‘ 10.00 usec
| 1 -3.50 d
sFo1 100, 5AR5065 W17
CUANNEL 2
CPOPRG2 waltz1s
. G2 14
PCPD2 100.09 usec
pL2 4.0
pL12 17.00 dB
! 13 17,00 dB
1 sF02 400.031600¢ Wiz
F2 - Processing darameters
51
SF Mz
WK
" 553
L8 Hz
6B
I oe
32.00 £n
o 19.00 cn
F1p 200.000 ppn
1 2011753 Hz
F2o 0.600 gpn
F2 6.00 Hz
R e T e e e ey I —— S PEMCHM 6.25000 pan/on
pEn 180 160 149 120 100 a0 10 0 20 HEZCH 628.67267 Hz/cm



For 3c-more

SpNsumopEomoEEDo® o msommrgsnmm o .
o BY 8RB Rsnor Y D NBETEREIRTSEER £8
E BN EE SR AN ISR BB RERR R TYRRLS SR & 3
\\r\\\wtuijwuuwul.vu[!mu;mmmmm.nm\gmmmmmmmmmn @
L 3 L\\l J 7T
Current Datz Parameters
NANE 2-30-nore
EXPNO 1
PROCNG 1
F2 - Acquisition Paramcters
Date_
Tine 2.1
INSTAUN spect
PROBHD 5 mn GNP 1H/13
. PULPROG
o
SOLVENT
NS
05
SHH 8278.146 Kz
FIORES 0.126314 Hz
A9 3.90442.
s 0.3
o 60.400 usec
1 6.00 usec
e 300.2 K
1 1.00000000 sec
©.00000000 sec
01500000 sec
g = CHANNEL 1
! I
. 11.50 usec
pLL -4.00 B
I st 4006374703 Mz
F2 - Processing paramcters
51 276
SF 400 BIO00E? Wiz
WOK 2]
s5R 0
L8 0.30 H
| kil 0
1 B 1.00
B ! PI ’ 1D WA plot parameiers
/ b o 32.00 cn
/ \ oy 15.00 cm
M i N FIP 49.000 ppr
d fﬁ ' F1 3600.27 Hz
f - M ‘ Fa2p 0.000 ppr
J— UL | S 2 0.00 Hz
FPMCH 0.28125 ppr/cn
) ] 11250844 Hz/cn
= \ ‘ \ \ J | | \ Ny |
: 3 3e olg 8 | g
H b ‘o 3 olls]  |S M 8
I et ST TE A S i it SN R R PR T S et R
com o s 4 i
Current ata Paraneters
NAME 1702 30 nare
£XPND 2
° SEEEER8  RRRERERR ® g o F2 - Acauisitivn Paveneters
ST J ‘ L) ‘ Date_ 20071214
=== ine 23.17
' PROSHD 5 mm GNP 1:4/13
| ‘ PLLPROG 79pg30
! o 65536
SCLVENT coc13
! . NS 470
5 4
SHi¢ 26176010 Hr
FIDRES 0. 399428 17
' a 1.2547675 sec
. . 6 8192
oW 18.100 usec
i3 6.00 usec
TE 0.7 €
! o 2.000000C0 sec
a 0.03000000 sec
DELTA 1.89399998 sec
MCREST 0.00000000 sec
| MEHRK 0.01500000 sec
]
sF02 400.0316901 Mriz
F2 - Processing paraneters
, ' s1 E)
100.5076252 Miz
o™
¢ 4
' 1.00 He
] 1.40
| 1D WA plot paraneters
. cx 32.00 e
'l | 19.00 tn
i‘ | 200.000 ppm
i 20117 53 He
' " W aa Ny -0.000 pom
-0.00 Hy
| e — o — A T S A o 6.2000 pom/cn
pom 180 180 12 100 ® 50 P 2 628.67267 tiz/cm

- S28 -



n-Bu =

Fr ot
3d

For 3d-less

1

a1 . )

| I

] ‘ L |

St \
3 s r“m <f g/ :/ ,\[ ©
£ 5 sl52l (& g| 2 = B
& ol R B B TV - o o =)
pom ] 7 13 5 3

o Tij_f\“\?ff\”,“j;j U U

\ B \VAIZ W

‘

L e ‘ o
pem 160 160 140 120 100 B0

—— 30.411

T
—— 22,56

15.940

Current Data Parancters

NAME TFOR-3e-1

£XPND

PROCNO i

F2 - Acquisizion Parameters

Date 20071214

Tine 22.06

INSTAUM spect

PROBKD 5 mn GNP 1H/13

PULPROG 2030
ot

SCLVENT oe13

NG 20

3 2

ShA H278.146 Hz

FIJRES 0.126314 W7

A 3.9584243 sec

AG 128

oW §0.400 usec

oF 5.00 usec

e

01 100DUD00O seC

MEREST 0.00000000 sec

0.01500000 sec

Precessing parameters

s1 32768

5 200 0300067 Wz
WOW M
558 0
LB 0.30 W2
) 0
FC 1.00

10 NMA plot parameters
X

C 32.00 em

[ 12.00 cn

1P 9.000 ppn

F1 3600.27 k2

reo 6000 pom

F2 0.00 He

PPUCM 0.26125 poan/cn

HZCH 112.50844 Hz/cn
Current Data Parancters
NAME TF02-3e-1ess,
XN 2
PROCND 1

F2 - Acguisition Parameters

Date_ 20071214
Tane 2212
INSTRUM scect
PRCEHD 5 mm GAP tH/13
PULPROG 205520
o 63536
SOLVENT [N}
NS 1000
08 4
ShH 78.010 17
FIDRES 399445 1z
A6 2517675 sec
e 14596.5
it 19,100
E 6.00
e 300.2
D1 2.00000000
11 003000000
DELTA 1894999998
MCREST 000000000
MCHRK 0.01500000

50 a8
sFO1 1004985886 MHZ

CPOPAB2 wallz1f
Nuc2 1H
PCPD2 100.00 usec
L2 -2 00 4B
P12 £7.00 a8
[ZRE} 17.00 @8
5702 400.0316001 Moz

F2 - Processing parameters

s1 12750
SF 1005376238 Mifz
oW M
588 [
18 1.00 Kz
68 [
eC 1,40

1D MR plot parameters
o 32

00 cn
oy 19.00 ¢
1P 200.000 pom
‘1 20117.52 He
op pom
=2 He
SPMEN pom/e
Azch £ He/em




For 3d-more

R R R e P L e LT PPN
5 EEEE R SR ddct-t T R b R R R S e
NN 8 0000 0w e 006 W0 VWU DWOWLS Y S YmOm@mmoom q
L g e\
= . |
’
"
! - r
/ [
| I
] L N
I H | )
| I} ) I \/
H o i ] 22 K
I o _— e e S
pam 8 7 6 a 4 1
mmy o @ oo P N 0 wo e
BT IR B g FEEEERRY S g T $7 g
. EEEEEEET g ¢ 8y 8
g 232 93 3 go3 RRREesBSES H § g8 9
Py L) )
P NV |/
W\ ‘ . ¥ W/ \f
|
I T 1 T T
ppm 186 150 140 120 100 B0 60 0 20

Current Data Farameters

NAME

SXPNO
SN

TFO2-3e-more
1
1

72 - Acquisitior Paramcters

ate_ 20071214
Tine 23.58
INSTRUM spect
PROBHD 5 nm ON° 1H/13
PULPROG

SOLYENT

NS

s

SHH

FIDACS

Aa 3.9504243 sec
HG 9.5

oW 60400 usec
(3 56.90 usec
3 a00.2 K
01 1.00000000 sec
HCRES 0.60000000 sec
MEWRK 0.01500000 sec

10 NNR plol parareters
x

== CHANNEL f1 =

1H
11,50 usec
-4.00 43

400.0324703 M4z

Processing paraneters

2768
400.0300065 Miz
EM

0.30 k¢

1.00

- S30 -

2.80 cn
oY 800 cm
F1p 9.000 ppm
F1 0027 Hy
Far 9.000 ppm
F2 .00 He
PPHUCH 0.268125 ppn/cn
HZCH 11250844 Hz/cn

Current Data Parameters
NAME FOp-

de-mre
EXPNO 2
PROCAG 1

F2 - Acquisition Paramelers
Date_ 20071215
Tine 0.02
INSTRUM spect
PROHD 3 mn GNP 1H/13
PLLPROG 2gpg3¢
65536
cocl3
€16
1

26478.010 Hz

©.399445 Hy

12517875 sec

i1

usec

Mz

CPOPAG2 wellz15
nuc2 1H
PCPD2 100.09 usec
L2 -4.00 d8
PLI? 17.00 6B
LR} 17.00 0B
SF02 400.0316001 MHz

F2 - Processing parameters
768

3
130 5876754

Wiz
WOH

553 0

L8 1.00 1z

68 0

re 1.40

10 NMR plot parameters

X 32.00 cm

cy 19.00 cm
Fip 200.600 ppn
Fi 20117.53 bz
F2p -0.000 ppr
F2 -0.00 Hz
PRVCH 6.25000 ppn/cm
HZCN 628.67267 Hz/cn



n-Bu =

FFN\|
3e

For 3e-less

e5
3180

ppr
8543

/

| SV J L __

5 < fole (2l o
[ P
ppn 7
§ T8 ¥
s 8 o8 3
K\"‘ ‘\
i
ey IR — —
pom 180 160 120

120

103,433

\-

3.85274
\-3.83761

.62474

k= | B
3 2 1
: |
1
e
&1 40 20

4.013

Current Nata Pareneters
NAME
EXPNO
PROCND

02 3f

F2 - Acouisition Faramsters
3

19.38
spect
5 GNP 1H/13
PULDRIG 2930
0 €536
SCLYENT cocl=
NS 2t
0§ 2
ShH 8276, 145 Hz
FLORES 0.126314 Hz
a 3.0504243 sec
HG 40.3
] 60.400 Usec
i3 6.00 usec
e 2002 K
1.00000000 sec
MCAEST 000000000 sec
MCHHK © 91500000 s5C
= CHANNCL 1
I
11.50 usec
-2.00 ¢
S0t 400.0324703 Wiz

sI 32768
SF 400 9306065 MHz
HOw (€]
556 0
) 030 He
G o
PC 1.00

1D NME plat paraneters

ox 32.00 cn
oY 21.00 cm
FIP 9.000 ppr
1 380027 H7
Fap 0.000 ppn
F2 0.00 tz
SPMCH © 28125 ppm/cm
HzeM 112 50844 Hz/cn

furrent Data Parameters
NAME TFOZ 3f-less
EXPNO 2
PROCHD t

- Accuisition Paraneters

Date 20071203
Tine 19 45
INSTRUM spect
PAOBFD 5 mm QAP 11/13
PULPROG 260030
0 63536
SOLVENT [SHE]
1S a1
05 4
SHH 26178.010 Hz
FILRES 0.399445 Hz
a0 1.2517876 sec

DELTA
MCREST
MEMEK 0.01500000
= CHANNEL Tt
13z
10.00 user
a1 -3.50 98
E 100 5966636 MHz
CHANNCL F2
waltz1b
1H
100.00 usec
4.00 a8
17.00 dB
17.00 dB
SFOP 4000316002 MHz

2 - Processing paramzters

s1 32758
SF 1005076302 Mz
oW =l
ssH 4
L 1.00 He
68 [
re 140

D NYA piot parameters

cX 32 .90 cm
oy 15.90 cn
Fip 200 000 ppn
Fi 20117 53 Hr
PR ~C.000 ppm
iz 9.00 H
PPMCM 6.25000 ppm/cm
HZCM 628 67273 Hr/em



For 3e-more

294
1

ppm
8 58

36345
B8/1

grsg
25

-6.42258

23104

b

Il
. [o
g3
e
pom

10592

Lo MY

/ \

153.874

_——143.085
————147 86

36678

140

2 244

L

W

108,343

B e .
“ 3
g&en N
8&H RASR2RRD
J V)

~X

-S32 -

27,528

—— 31.031

72

2
~ 22.60

nt Csta Parancters

FO2 3f-more
EXPNO 1
PROCNO 1

Acmiisition Parameters
200°

Date_ 71201
Tine 21.04
INSTRUY soeCt
PAOBHD & mm ONP 14/13
PULPAOG 2030
™ 65535
SOLVENT cne13

9

2

8278.146 H7

0.126314 +iz

1.9584243 sec
128

60.400 usec
5.00 usec
300.2 K
1.00000005 sec
0.00000000 sec
0.01590000 sec

MEHRK

11.90 usec
-4.00 ¢B
400.0324707 MHZ

El

- Processing parameters

D NMH plot paraneters
o

c 32.00 cm

oY 15,00

FiP 5.000 opm

F1 3600.27 fz
Fae £.000 ppm
F2 ©.00 iz
PPMCH 0.28525 ppr/cm
kM 112 50844 Hz/cn

Current Data Paraneters

Te02-a1 -more
EXPND 2
PACCND 1

F2 - Acquisiticn Parameters

Date_ 20071204
Tine 21.08
INSTRUM spect.
PROBHD 5 mm GNP 111/13
PULPROA 2gnga0

BLL36
SOLVENT 013
NS 695
s 4

26178.010 k2

1.251787h ser

2.00000000 sec
93000000 sec
59999998 sec
0000000 sec
91500000 sec

CHANNEL 11

13¢
10.90 usec
3.5

0 0B
1605936886 Mz

- CHANNEL 72 =

CcPOPRG2 wallz16
10€.00 usec
-4.00 08
17.00 6B
17.00 08

4000216001 MHz

F2 - Processing parameters

s1 32768

sF 100.5876238 MH7
W

950 o

8 1.00 Hz
o8 4

[ 1.40

1€ NMR plot parancters
cx 2

32.00 cm
oY 20.00 cn
Fip 200.00¢ pon
i 20117 55 Hz
Fep -0.000 ppn
F2 ~0.00 Hr
PPHCK 6§ 25000 pom/cm
HZCH 652867267 Hz/cm



n-Bu

Ph

FF
3f

For 3f-less

Bmemcm s Nen A emen s an e EE e L S LT T
EEEERERS R R RS I R R E R R R R R R IS P R I R L g g
§ R R EREE R PR E R LR R HEEL] REHESEEEeRE R nZCE el cRBRRHERTIRANEEE
- TR T iss TPII5 I REI I N TIIILT 5 5
Gurrert Dote Faraneters
NAME g-less
Fxo 1
PROCNO 1
F2 - Accusition Paran
Date 20071218
" Time 16.03
} ST spect
PROBAD Homm GNP 1H/13
U1 pAce g0
65536
SOLVENT £oc13
NS a8
2
8278.146 Hz
0.1263°4 Hz
3.9584243 sec
40.3
60.400 use:
6.00 usec
300.2 K
1.00000000 sec
0.00200000 sec
! 0.01500000 s
- | CHANNEL 11
11.50 usec
| -4.00 dB
i 4300324703 MHz
// F2 551n( parameters
IS 3271
' SF 4009300050 MHz
" WO EM
. , ot o
! " L3 0.30 Hz
GR i
' 1 . e 1.00
| ‘ 10 NMF plot parame
Tk iy . o 00 o
1 / 0 ov 15.00 cn
| S | F1p 9.000 ppm
’ F1 3600.27 Hz
- For 0.800 ppm
hie Ly L R oo
- PPHCM 0.2825 pam/cn
| | ) ' \ HZCH £12.50844 lz/cm
3 | ol Al o gﬂ;’ © 15 ~
EE El 58 I H E
T [ - o . G e e G T e
pom 8 7 5 4 3 1
Current Data Parameters
NAML TFO2 3g iess
W oT —m g o m -l @ EXPRO ?
o eoT 28R 2 8o8& & PROCNG !
= 288 [SESENIN < | a4 © F2 - Auguisition Parenetars
[ (VYD V) Date 20071218
| Y \/ \r‘ ‘ ime 16.08
INSTAM
PRCBHO & mm GNP 1H/t3
' PULPROG 2gpg30
A 65536
SOLYVENT Coci3
NS 103
s 4
S s617 010 12
FIDRES 0.399445 Hz
AQ 1.2517875 sec
RG 2580.3
o 19,100 usec
oF & 00 usec
i 3002 K
c1 2.00000000 sec
ati 0.0300000C sec
CE_TA 1.89993998 sec
MCIEST 0.00000000 sec
WA 061500000 sec
= CHANNEL f1 =
' CFOPRE2 wzllz16
\ ' nLC2 1
i PCrD2
. e
. ! PL1Z
nis 1700 03
| SFO2 400 0316001 Mz
- Processing parzneters
if 2768
I 100 876310 MHz
" ! ! M
B
100 1
1]
. 140
I 1D NMR plot parane
b o cn
o | cy cn
J‘ i pon
4 L b s L Fi Mz
Vo Fop opm
Fo w
i e ] | ey ey e PEMCH gpn/en
wom 180 160 140 120 100 a0 50 40 20 HITH He/em




For 3f-more

- 5
Il H I“
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Current Data Farameters

NAME 1F02-3g-mare
EXPNO 1
PROCND 1

F2 - Acquisilion Paramelers

Dote
Tine
INSTHOM
PROBFD
PULPFOG
m
SOLVENT

01
MCREST
MEWFAK

10 WME piat paranezers

oy
IR
k1
Fap
F2
PPNCH
HZcH

Carrent Dat.

sp:
5 ONP 1H/13

CHANNEL 71

20071218
8
'

B2/6.146 Hz
0.126314 He
3.9584243 seC
54
60.400 usec
6.00 usec
0.2 K
1.00000000 sec

0.00800000 sec
0.01500000 sec

1H
11,56 usec
2.00 6B

4060324703 MHz

F2 - Processing faranelers

32766
4000300151 MHz

2 00 cn
15.00 tm
9 000 ppn
600,27 Hr
0.000 ppn
0.00 K
0.28125 ppu/cn
112.50845 fiz/cm

raneters

a
NAME TF02-3g-nore
EXPNO 2
PADCND 1
F2 - ACquisiticn Parancters
Date_ 20071211
Tine 16.43
INSTRUM spect.
PROGHD 5 mn OAP 4H/13
PULPROG 2gpgat
£5436
k)
536
4

26178.010 He

Pt 10.00 usec
PLL -3.50 08
sFo1 1005986886 #Hz
CHANNEL f2

CFOPAG2 ws1tz16
NuE2 ™
PepD2 100.00 usec
b -4.00 0B
oLz 17.00 0B
oL13 17.00 B
5F02 400.03£6001 MH7

F2 - Processing parameters

10 WMR plot
ox

32768
100587627 Mz
EM

4
1.00 Hz
0

.40

paranelers
32.00 en
19.00 on
200000
20117 .53 Wz
-0.000
-0.90 Hz
6.25000 ppm/en
629 67267 liz/cn



=\_N_ 0 OH
n-Bu Ph
FF

39
As a mixture of diastereomer

inaratioof11:1

|
, [y 3 7

L. J& - | h__ 4#\ L\JWL,A _J ‘Li, J |
. L Qr i ‘\‘JJ\O LIV RN
[ T e R IR E ] . R a Vo

I A R

' " P ey o i
pom Y 180 ‘ 160 T Willﬁ ' 153 ' B0 60 40 o
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Curcent Data Parzmeters
NAVE TF02-3n-nore
£XPNO 1
PROCNC 1
F2 - hccuisition Farameters
late_ 20071218
Time 17.15
INSTRUM spect.
PHOBHD G mn GNP 1H/13
PULPAOG 2g30
I} 65536
one13
10
2
278,146 HZ
0.126314 Hz
3.9584243 sec
4.3
60.400 usec
6.00 usec
! 300.2 «
1.00000000 sec
0.00000000 sec
0.C1500000 sec

0t
MCAFST
MEHAK

CHANNEL 1
1H w
11,50 usec
-4.00 08
4009324703 k7

=2 - Processing parameters

sI 32768

SF 4000299883 MHz
HOW

sst o

LB 0.30 Hz
&0 0

PC 1.00

10 VR plot paramesers
[ 0

12.00 cn
oy 15.00 cm
F1p 9.000 ppn
F1 3600.27 Kz
Fap 0.000 opn
F2 0.00 4z
PEMCH ©.28125 pon/cm
HICH 11250844 Hz/cm

Current Data Paranetecs
NAME TFO2 31 more
EXPNO 2
PROCKD 1

F2 - Acouisition Paraneters

Date 20071218
line 1721
INSTRLM spect
PAOBHC 5 mn GNP :H/13
PULPRCG 29930

n 636
SOLVERT coels

NS a

o5 1

SHH 26178.010 Hz
FIDHES 0399445 W
A 1.2517875 sec
RG 16384

oW 19.100 usec
0F 5.00 use
I 100.2 K
D1 2.00000000 sec
11 0.03000000 sec
DELTA 1.89995998 sec

000000000 sec
001500000 sec

SFO1 100 5966835 M-7

~ CHANNEL f2

CPOPRGE waltz1b
auc2 1H
PCPD2 100.00 usee
e -4.00 08
12 17.00 0B
PLID 17.00 0B
SF02 400036001 Y7

F2 - Prozessing paranetcrs

s1 32768
sF 1005875302 Mz
oW

58 0

L8 1.00 Hz
68 0

PC 1 a0

10 WA plot peramelers
o

52.00 on
oy 19.60 o
FIF 200 060 ppm
F1 20117 53 Kz
Fop 0.000 pprr
2 0.00 Mz
PPMCH 6.25000 ppr/cm

HZCH 628.67273 Hz/cn



anti-3h

As a mixture of diastereomer

syn-3h

in a ratio of 11
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Lurrent lata Paraneters

NAME TF02-3g
EXPNG 1
PRCCNG 1

F2 - Acquisition Paraneters
Date 26071147
Tire 8.27
INSTRUM spect
PRCBHD 5 Tn GNP /13
PULPROG 2990

™ 65536
SOLVENT [HSE]

NS 17

0s 2

SHH HP78. 146 Hr
FIOAES 0.126314 Hz
AQ 3.9584243 see
AG 2.6

oW 60400 usec
F 6.00 usec
e 300.2 K

D1 1.0000000 sec
HCAEST 6.000000C¢ sec
HCHHK 0.01500000 sec

2 - Processing parameters

268

2000360060 MHz
EM

0
0.30 112
0

1.00

112.50843 Hz/cn

Current Data Parameters
ME =

T702-3g
EXPAD 2
FROCND 1

F2 - Acquisition Paraneters
Date_ 20071117
Time 8.33
INSTAUM spect
PACBHD 5 am DD 1H/!3
PULPADG 20ng30

" 65536
SOLVENT S|

NS 663

05 4
ShH PE/H.010 Hy
FIDRES 0.399445 Hz
AQ 1.2517875 sec
RG 13004

oW 19.100 usec
DE 6.00 usec
TE 2K
Dt 000 sec
a1t 000 sec
DELTA 99 sec
MCREST 0000000 sec
MCNAK 1500000 sec

SF02

CHANNEL 1 =
13
1000 usec
-3.50 o8
100 5986886 MHZ

CHANNEL 12

4600316001 HHz

F2 - Processing parameters
s1 3768

10 NMR plat paraneters
ox 3

v
e

1005875294 MHz
EM
0
1.00 He
0
140

32.00 cm
19.00 on
200000 ppm

20117.53 Hz
-0.030 ppn
-0.00 tz

6 25000 ppm/en
678 67273 Hz/cn



8.3. 'H and *C NMR spectra of compound 4

=\_N_ 0 OH
n-Bu
F F
4a

E = Mo BN LN MR N e IO IO e TR DD
B & 3 B R L E LR TN L
E g g FESEIREEEGRERKARE REIEED
L T TLLLITIIT
Current Data Parameters
NAME TFO2-4b
EXPNO 1
PROCNO 1
F2 - Acouisition Parameters
' Date_ 20071130
Time 19.32
INSTHUM spect
FROBHO &5 mm GNP tH/13
FULFROG 240
el 65536
HZ7H. 146 Hz
0.126314 Hz
AG 3.9584242 sec
AG b7
i} 60.400 usec
DE 6.00 usec
E 300.2 <
01 1.00080000 sec
MCREST 0.00000000 sec
| MCWAK. 0015000
{ - ~= CHANNCL 1
’ NUCL 1H
n 11.50 usec
" PL1 -4.00 dH
' ‘ SFO1 400.0324703 MHz
F2 - Frocessing parameters
32768
SF 400.0300065 Hz
cu EM
' 558 0
I . B 0.30 Hz
1 S 0
o e 1.00
' ] 1 I 10 NMA plot parameters
1 v ex EE)
I ov 1600 cn
" F1p 3.000 ppm
F1 2600.27 Hz
L 1 \ Fap 9.00C ppm
- ) L F2 000 He
FOMCM ©.28125 ppm/cm
I J i hZOM 117.50844 Kz/en
g a ‘?; 5
g = (ks g & |
= ~llait ] =i B fail e
P I R T T T e T e L e e R LR [ T IR T ITIR e SR
pen 8 7 € 5 3 2 1
Current Data Paramsters
NAME TF92-4b
= o o Mmoo oa 0w -~ EXPND 2
- § B 2 B¥rIf 5Bgag £ 2EETERESRE8 HEN :
a @ EE i @ P
2 2 A SENRT 88883 g RERRNCNRRE - acquisition
\ o N\ N )
\\ / N N/ N/ " 19.36
INSTRIM spect
PROBHD 5 mm GNP TH/13
PULPRIG 79ng30
B5538
' SOLVENT 20e13
NS 97
, 4
6178.010 1z
0.399445 iz
1.2517875 sec
8192
, ) 19 100 usee
6.00 usec
200.2 K
2.00C0000C sec
0.03C0000C sec
! 163999995 sec
. ! 000000000
0.01500000 soc
CHANNEL ft -
! 16.00 usec
| -3.50 d
1005986086 Mz
LHANNEL f2 -
waltz1h
1
! 100.0C usec
-4.0C dB
17.0C d8
) 17.00
4000216001 M2
2 - racessing pararcters
5 32766
E 100.5876254 MHz
D M
B 358 I
B 1.00 Hz
5B o
| oc *.40
10 NM3 plot carameters
G 32.00 o
16.0C cm
H60 006 pem
20417.53 Hz
-0.00C pem
= -0.00 Hz
[ A e R RS b s T g e T SR e \ . opuM 6.25000 op/cn
apm 80 160 120 120 100 a0 5 ag 20 H2eH 62857267 Hz/jcn

- S37-
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§

J/,}

25838
S83Yq
TIIIX

—1 32604

\0.86344

Current Cats Parameters
NAMF TFo2-1c

PNO 1
| BROCND t

£2 - Acquisition Parameters
Date 20071116
Time . 20.16
INSTAUM spect
PROBHD 5 mm GRP 1H/13
PULPAOG 7930
65536

™
SOLVENT coe13
NS

145 4z
0 126314 42

1.0000000
4000001
0.01500000 sec

0
0 5

CHANNEL 1

I
11.50 usec
-4.00 0B

430.0324703

2 - Processing parameters
51 32768
£l 4809300062

[0
588 0
0.30 7

0
1.00

opm/cr
50844 Hz/cm

Current Dala Parameters

NAME Tre2-dc
£XPAO 2
8 PADCND 1
N Acauisiticn Paramet
J / _ E 3
Tine 20.23
INSTRUM spect
PROBHD 5 o ONP 1H/13
PULPROG 290930
™ 65536
S0 VERT ue13
Ks 4
03 4
S 26178.010 Hz
FIORES 0.399445 H
4 1.2517875 sec
HG 16384
oW 18,100 usec
ot £.00 usec
TE 02 K
| o1 2.90000000 sec
a11 0.03000000 sec
DELTA 1.89999998 sec
MCHES 0.00000000 sec
HCHAK 0.01500000 sec
aceeoos CAANNEL 1
Nt 13¢
Pl 10.00 usec
PLY -3.50 08
sro1 1005986856 MHz
noonmm CAANNEL 2 =
CPOPAGE wsltz15
1H
100.00 usec
4.00 6B
17.00 0B
17.00 o
sFo2 £00.03:6001 Wiz
F2 - Processing paraneters
327
s 100, 5876270 Mz
WOH EM
558 4
LB 1,00 1z
6B ¢
bC L0
1D NVR glot perameters
cx 32.00 cn
cy 15.00 tn
Fip 200000 ppn
1 20117.53
Fap ~0.000 ppm
F2 -0.00 K7
— FPUCH 6.25000 ppn/cm
] 526.67267 Hz/cn



n-Bu Ph

F F
4c

For 4c-less

T snEgagos B T T
R EP S E R R T R E R TR R SHEBBELS 2HELR SEEOYREEIRRE8RT
. Rt Er R RS RO RN S SRR PR 1 INREgRYE 8ot SEERERagoRRd iRy
= s F RIS NI E R PR S R Ehgrods BEgeEbreRHngofd
g SLSEREARNRAR S RREGNIREARL SR80S I55HE 538383k E S EEEEEE T EEEE T
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turrent Data Parameters

NAME TFO2-4c-1ess
EXPNO 1
PROCND 1

F2 - Acquisition Paramcters
200

Date 1217
Time 19.11
\ INSTAUM spect.
PAD3HC 5 mn GNP 1K/13
PULPRCG 7930
! 0 65536
SOLVENT €ocid
NS 1
03 B
SHH 8278146 4z
FIURFS 0.125314 Hz
AQ
RG
1M
DE
i3 K
o1 1.00000C00 sec
MCHEST 0.00000000 sec
MCHRK 0.0:500000 sec
‘/ CHANNEL 1
. i | 1H
’ i 11,50 usec
i -4.00 o8
5F04 400.03247C3 MH7
=2 - Processirg paraneters
51 32760
! [ SF 4000209888 WHZ
[ Won EM
' 558 0
! ' L8 0.30 Hz
| GR 0
b e 1.00
[ f ! / / 10 NWA plat paraneters
[ / 500 cn
| [ oy 15.00 cn
4 I, Fip 9.000 ppr
d " J+ \ F1 3600.27 Hz
b ~ “ Fap ~0.000 ppm
[ - ,J —_— 1 i J\‘ L F2 -0.00 He
PPMCH 0.28125 ppm/cm
‘ 1 " ’ | ) I J HZCM 11250845 Hz/cm
, sllsl e \g el 1 aflal Vel Iz e
13 3| |& S 3| st bt al |2 o & (El |8
£ ki 3| g i35 al |3l ] Al s |8
H il e - i —lt | alle ol Tl e
[T g e T E e e 4 e R e e ! R e = T et
apm a 7 6 5 4 a 1
Current Data Parameters
NAME TF02-4c-less
o wweownm < PR o FAPND 2
- douZBggeR §EE83 g BgRz8g B PROCNO :
SoInnodo RRREES s REgEEy o £2 - Acquis:tion Paraneters
‘ l\'\l\ \ // ‘ Date 20071217
\\\l - Time 1916
INSTAM spect
PROBHD 5 mm GNP £H/13
PULPADG 209030
T 65536
SOLVENT coc13
15 96
05 4
T 26176.010 Hr
FIDRES 0.3994¢5 Hz
20 1201787 sec
RG 8192
oW 19,160 usec
DE 6.00 usec
1E 300.2 K
D1 2.00000000 sec
a1t 0.03000000 sec
DELTA 1 B9939998 sec
. MCREST 0.00000060 sec
) | MONRK 0.01500000 se
P1
pLt -3.50 o
SF01 100.5966886 Mz
, CHANNEL 12
' b ' waltzib
1 ke
I 10C.00 usec
-4.00 dB
17.00 dB
17.00 8
5F02 4000246201 MHz
, #2 - Processing paranetens
51 32768
! kN 100 5876266 MHZ
. WOW
SSB 0
| LB 1.00 Hz
, 8 0
| ! PC 1.40
] 1D NMR plot paraneters
i X 32.00 cn
1 o 16.00 cm
, | Fip 200,000 cpn
" n L L Ll ™ " J Yo L Ft 20117.63 Hz
T o u m T b v &3 -0.600 pom
33 0.00 Hz
o roTT T " T 1 T T T roo I d i " . ™ R e ] T i i T v T ———r . - PEMCM 5.25000 pom/cn
ppm 160 160 14 120 HTC 60 4‘0 ‘21"! HZCM 628.67273 Hz/cn

- 539 -



For 4c-more

current Jata Paraneters

NAME

EXPND :

PROCNOD 1

F2 - Acquisition Parameters

ate_ 26071217

Tine 18.04

INGTRUM spect

PROBHD 5 mn GNP 11/13

PULPHOG 2630

I 8576
coc13

SO0 VENT

HP78.146 Hz

0.126314 Hz
3.6584243 sec

57

50.400 usec
6.00 usec
300.2
1.00900000 sec
0.00000600 sex
0.01500000 sec

CHANNEL 1

11.50 usec
-4.09 d8
4000324704 W7

F2 - Processing parameters

ST

SF 4000299996 Mz

o

558

L8

8

PC

10 NMR plot paraneters

X 32.00 cn

oY 15.00 cn

F1p 9.000 opn

F1 CY 27 17

Fop £.00 ppn

r2 9.00 Hz

PPMCY 029125 ppn/cy

HZCH 112 50844 Hz/cn
Current Data Parameters
A 02-4c-more
EXPND 2
FROCNO 1

F2 - Acquisitio

n Paramelers

Date 20071217
Time 1811
INSTRUM sgect
PHUBHD 5 mm GAP 1H/13
PULFAOG 29p030
T 65536
SOLVENT enca
NS 933
05 4
S 26178.010 Hz
FI0HES 0.399445 Hz
A 1.2517875 sec

003000000
169999998 sec
0.00000000 sec
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130
10.00 usec
50 B
SFO1 1005086886 M4z
= CHANNEL 2 =
PG waltz16
MC2 H
PCPD2 100.00 usec
pL2 -1.00 98
PL12 17,00 98
PLID 7.00 98
sree 400.0316001 MHZ
F2 - Processing parameters
s1 32768
SF 1005876254 MHz
WOH [
558 [
0 1.00 Hz
S 0
P 1.40
1D NMR plot parameters
cx 32.00 cn
cr 9.00 cn
FiP 200.000 pgm
F1 2011753 Wz
FoP -0.000 ppn
F2 -0.00 Hr
PPNCH 6.25000 ppn/cm
HZCM 528 67267 Hz/vx

01500000

sec
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