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1. General Information.

1

General Comments : 'H, **C, and "F NMR spectra were recorded on 500 MHz spectrometers.

Chemical shifts for '"H NMR spectra are reported in ppm downfield from TMS, chemical shifts for
3C NMR spectra are reported in ppm relative to internal chloroform (3 77.2 ppm for **C), and
chemical shifts for '°F NMR spectra are reported in ppm downfield from internal
fluorotrichloromethane (CFCls). Infrared spectra (IR) were recorded with KBr pellets. Silica gel
(200—400 mesh) was used for flash column chromatography. Melting points are uncorrected. High-
resolution mass spectrometry (HRMS) was conducted by TOF MS with electron impact (EI)

ionization at 70 eV.

2. Typical procedure for cross-coupling reaction 1,3-azolic difluoromethyl bromides with

benzyl/allyl halides.

X F o
X . B
@ /%CFgBr+ ArCH,Br 1,10-Phenanthroline % D
Z N CuBr,, DMSO Ar NN
3

0
1 5 Cu, 50°C

A 10 mL round-bottom flask was charged with 1 (0.6 mmol), 2 (0.4 mmol), Cu powder (88 mg, 1.4
mmol), CuBr; (4 mg, 0.02 mmol), 1,10-phenanthroline (14 mg, 0.08 mmol) and DMSO (2 mL) under
nitrogen atmosphere. The reaction mixture was stirred at 50 ‘C for 4 h. After the reaction was
completed, the crude product was directly purified by silica gel chromatography (petroleum

ether/ethyl acetate, 50:1 v/v), to give 3.

2-(1,1-Difluoro-2-naphthalen-2-yl-ethyl)-benzooxazole (3aa)

e

103 mg, 84% yield, white solid. Mp 74-75 °C; *H NMR (CDCl; 500 MHz) &: 7.82 (d, J = 16.0 Hz,

5H), 7.59 (d, 1H, J = 5.3 Hz, 1H), 7.47-7.43 (m, 5H), 3.97 (t, J = 16.3 Hz, 2H); “°F NMR (CDCl,,

470 MHz) 6: -97.02 (t, J = 16.4 Hz, 2F); *C NMR (CDCls, 125 MHz) &: 157.9 (t, *Jc.r = 34.2 Hz),

150.6, 140.0, 133.3, 132.8, 130.1, 128.3, 128.2, 127.9, 127.7, 126.8, 126.3, 126.2, 125.3, 121.3,
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115.8 (t, Ye.r = 242.6 Hz), 111.4, 42.4 (t, 2Jc.r = 24.1 Hz); IR (KBr, cm™) v: 3027, 1615, 1600, 1451,
1356, 1038, 765, 748. Anal. Calcd for C1gH1sF,NO (309.10): calcd. C, 73.78; H, 4.24; N, 4.53;

found C, 73.75; H, 4.22; N, 4.54

2-(1,1-Difluoro-2-phenylethyl)benzo[d]oxazole (3ab)

FT o
avate

54 mg, 52% vield, yellow oil. *H NMR (CDCl; 500 MHz) §: 7.82 (d, J = 7.2 Hz, 1H), 7.61-7.59 (m,
1H), 7.47-7.44 (m, 1H), 7.43-7.40 (m, 1H), 7.33-7.29 (m, 5H), 3.77 (t, J = 16.7 Hz, 2H); **F NMR
(CDCls, 470 MHz) &: -97.54 (t, J = 16.7 Hz, 2F); **C NMR (CDCl,, 125 MHz) &: 157.2 (t, 2Jcr =
33.6 Hz), 150.6, 140.0, 130.7, 128.6, 127.9, 126.8, 125.3, 121.3, 115.7 (t, *Jc.r = 243.0 Hz), 111.4,
42.3 (t, 2er = 24.2 Hz); IR (KBr, cm™) v: 3034, 1616, 1574, 1453, 1362, 1036, 749, 722. Anal.

Calcd for C15H13F,NO (259.10): calcd. C, 69.49; H, 4.28; N, 5.40; found C, 69.51; H, 4.31; N, 5.36

2-(1,1-Difluoro-2-(o-tolyl)ethyl)benzo[d]oxazole (3ac)

55 mg, 50% yield, yellow oil. *H NMR (CDCl; 500 MHz) &: 7.84 (d, J = 7.3 Hz, 1H), 7.62 (d, J =

7.6 Hz, 1H), 7.49-7.42 (m, 2H), 7.26 (d, J = 7.5 Hz, 1H), 7.21 (d, J = 4.0 Hz, 2H), 7.16-7.12 (m, 1H),
3.81 (t, J = 17.2 Hz, 2H), 2.40 (s, 3H); **F NMR (CDCls, 470 MHz) §: -97.60 (t, J = 17.1 Hz, 2F);

3C NMR (CDCls, 125 MHz) &: 158.2 (t, 2Jc.r = 33.8 Hz), 150.6, 140.0, 138.1, 131.6, 130.7, 129.3,
128.0, 126.9, 126.0, 125.3, 121.3, 116.1 (t, *Jc.¢ = 243.7 Hz), 111.4, 39.0 (t, “Jcr = 24.1 Hz), 19.9;

IR (KBr, cm™) v: 3023, 1616, 1574, 1450, 1372, 1029, 748. HRMS (E| TOF) calcd for (M")

C16H13F2NO: 273.0965, found 273.0963
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2-(1,1-Difluoro-2-(2-nitrophenyl)ethyl)benzo[d]oxazole (3ad)

112 mg, 92% vyield, yellow solid. Mp 81-82 ‘C; *H NMR (CDCl; 500 MHz) &: 7.93 (d, J = 8.1 Hz,
1H), 7.78 (d, J = 7.6 Hz, 1H), 7.58-7.52 (m, 3H), 7.47-7.38 (m, 3H), 4.29 (t, J = 16.6 Hz, 2H); “°F
NMR (CDCls, 470 MHz) &: -96.81 (t, J = 16.5 Hz, 2F); *C NMR (CDCls, 125 MHz) §: 157.1 (t, Jc.
¢ = 33.4 Hz), 150.6, 150.5, 139.8, 134.0, 132.9, 129.2, 127.1, 125.4, 125.3, 125.2, 121.3, 115.0 (t,
e = 243.4 Hz), 111.4, 37.8 (t, 2c.r = 24.0 Hz); IR (KBr, cm™) v: 3067, 1613, 1576, 1526, 1477,
1380, 1345, 1032, 750, 721. HRMS (EI TOF) calcd for (M) CysHioF,N,Og: 304.0659, found
304.0662

2-(1,1-Difluoro-2-(3-nitrophenyl)ethyl)benzo[d]oxazole (3ae)

O5N e /o N

55 mg, 45% yield, yellow solid. Mp 103-104 “C; *H NMR (CDCl; 500 MHz) 8: 8.25 (s, 1H), 8.14 (d,
J=8.2Hz, 1H), 7.80 (d, J = 7.7 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.49-
7.39 (m, 3H), 3.88 (t, J = 16.4 Hz, 2H); °F NMR (CDCls, 470 MHz) 6: -97.22 (t, J = 16.4 Hz, 2F);
3C NMR (CDCls, 125 MHz) &: 157.0 (t, 2Jc.r = 33.4 Hz), 150.6, 148.2, 139.8, 136.9, 132.8, 129.5,
127.2,125.8, 125.5, 123.0, 121.3, 115.0 (t, "Jc.r = 243.0 Hz), 111.4, 41.6 (t, *Jc.r = 24.4 Hz); IR
(KBr, cm™) v: 3038, 1618, 1579, 1526, 1451, 1356, 1049, 749, 724. Anal. Calcd for C;5H10F,N,05

(304.07): calcd. C, 59.21; H, 3.31; N, 9.21 found C, 59.14; H, 3.27; N, 9.23

2-(1,1-Difluoro-2-(4-nitrophenyl)ethyl)benzo[d]oxazole (3af)

Fo
YIS
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111 mg, 91% yield, yellow solid. Mp 190-191 C; *H NMR (CDCl; 500 MHz) 8: 8.18 (d, J = 8.7 Hz,
2H), 7.82 (d, J = 7.6 Hz, 1H), 7.61 (d, J = 7.9 Hz, 1H), 7.54 (d, J = 8.5 Hz, 2H), 7.49-7.42 (m, 2H),
3.89 (t, J = 16.3 Hz, 2H); F NMR (CDCl;, 470 MHz) &: -96.86 (t, J = 16.4 Hz, 2F); *C NMR
(CDCls, 125 MHz) &: 157.1 (t, 2Jc.r = 33.1 Hz), 150.6, 147.8, 139.8, 138.1 (t, *Jc.r = 2.9 Hz), 131.8,
127.2,125.5, 123.6, 121.4, 115.0 (t, "Jc.r = 244.0 Hz), 111.5, 41.8 (t, 2Jc.r = 24.1 Hz); IR (KBr, cm™)
v: 3114, 1616, 1604, 1521, 1451, 1361, 1345, 1041, 749, 727. HRMS (El TOF) calcd for (M")
C1sH10F2N,05: 304.0659, found 304.0651

2-(1,1-Difluoro-2-(4-(trifluoromethyl)phenyl)ethyl)benzo[d]oxazole (3ag)

A0

101 mg, 77% yield, white solid. Mp 79-80 °C; 'H NMR (CDCl3 500 MHz) &: 7.82 (d, J = 7.6 Hz,
1H), 7.61-7.57 (m, 3H), 7.48-7.41 (m, 4H), 3.84 (t, J = 16.5 Hz, 2H); *°F NMR (CDCls, 470 MHz) 6:
-62.68 (s, 3F), -97.22 (t, J = 16.4 Hz, 2F); *C NMR (CDCls, 125 MHz) &: 157.4 (t, 2Jc.r = 33.5 Hz),
150.6, 139.9, 134.8, 131.2, 130.2 (q, Jc.r = 32.4 Hz), 127.0, 125.6, 125.4, 124.0 (q, “Jc.r = 271.8 Hz),
121.3,115.3 (t, \Jc.r = 244.1 Hz), 111.4, 41.9 (t, 2c.r = 24.2 Hz); IR (KBr, cm™) v: 3052, 1620, 1571,
1452, 1325, 1031, 753, 718. Anal. Calcd for CisH1oFsNO (327.07): caled. C, 58.72; H, 3.08; N, 4.28.

found C, 58.66; H, 3.12; N, 4.23

2-(1,1-Difluoro-2-(4-(trifluoromethoxy)phenyl)ethyl)benzo[d]oxazole (3ah)

F of

67 mg, 49% yield, white solid. Mp 77-78 °C; 'H NMR (CDCl3 500 MHz) 6: 7.82 (d, J = 7.5 Hz, 1H),
7.59 (d, 1H, J = 8.3 Hz, 1H), 7.47-7.40 (m, 2H), 7.37 (d, J = 8.6 Hz, 2H), 7.16 (d, J = 8.2 Hz, 2H),
3.78 (t, J = 16.6 Hz, 2H); "°F NMR (CDCl3, 470 MHz) §: -57.9(s, 3F), -97.58 (t, J = 16.5 Hz, 2F);
3C NMR (CDCls, 125 MHz) &: 157.5 (t, 2Jc.r = 33.8 Hz), 150.6, 149.0 (q, *Jc.r = 1.7 Hz), 139.9,

132.2,129.4 (t, %Jc.r = 3.3 Hz), 127.0, 125.4, 121.3, 120.9, 120.4 (q, Jc.r = 257.4 Hz), 115.4 (t, *Jcr
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=242.7Hz), 111.4, 41.4 (t, 2Jop=24.2 Hz); IR (KBr, cm'l) v: 3044, 1618, 1578, 1476, 1510, 1362,
1045, 748, 720. Anal. Calcd for C16H19FsNO, (343.06): calcd. C, 55.99; H, 2.94; N, 4.08. found C,

56.02; H, 2.91; N, 4.10

Methyl 4-(2-(benzo[d]oxazol-2-yl)-2,2-difluoroethyl)benzoate (3ai)

F o
E X
MeOOCT//i N \ND

113 mg, 89% yield, white solid. Mp 93-94 °C; *H NMR (CDCI; 500 MHz) &: 7.96 (d, J = 7.9 Hz,
2H), 7.78 (d, J = 7.5 Hz, 1H), 7.57 (d, J = 7.9 Hz, 1H), 7.44-7.38 (m, 4H), 3.87 (s, 3H, OCH), 3.81
(t, J = 16.5 Hz, 2H); *F NMR (CDCls, 470 MHz) §: -97.08 (t, J = 16.4 Hz, 2F); *C NMR (CDCls,
125 MHz) &: 166.7, 157.5 (t, “Jc.r = 33.6 Hz), 150.6, 139.9, 135.9, 130.8, 129.8, 129.7, 126.9, 125.4,
121.3,115.4 (t, "¢ = 242.4 Hz), 111.4, 52.1, 42.1 (t, *Jc.¢ = 24.2 Hz); IR (KBr, cm™) v: 3045, 1714,
1616, 1576, 1444, 1376, 1033, 750, 739. Anal. Calcd for C;7H;3F,NO; (317.09): calcd. C, 64.35; H,

4.13; N, 4.41. found C, 64.40; H, 4.11; N, 4.40

2-(2-(Benzo[d]oxazol-2-yl)-2,2-difluoroethyl)benzonitrile (3aj)

SRS RN
o
N~

CN

107 mg, 94% yield, white solid. Mp 103-104 ‘C; "H NMR (CDCl; 500 MHz) &: 7.79 (d, J = 7.6 Hz,
1H), 7.65 (d, J = 7.6 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.55-7.51 (m, 2H), 7.46-7.39 (m, 3H), 3.87 (s,
3H), 4.03 (t, J = 16.5 Hz, 2H); *°F NMR (CDCls, 470 MHz) 6: -97.16 (t, J = 16.4 Hz, 2F); **C NMR
(CDCls, 125 MHz) 8: 157.0 (t, 2Jc.r = 33.1 Hz), 150.7, 139.8, 134.3, 133.1, 132.8, 132.0, 128.6,
127.1,125.4,121.3, 117.5, 114.9 (t, "Jc.r = 244.0 Hz), 114.8, 111.5, 40.2 (t, 2Jc.r = 24.3 H2); IR
(KBr, cm™) v: 3068, 2230, 1617, 1602, 1453, 1382, 1031, 762, 749. Anal. Calcd for C1gH:0F,N,0

(284.08): calcd. C, 67.60; H, 3.55; N, 9.85. found C, 67.64; H, 3.50; N, 9.82
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4-(2-(Benzo[d]oxazol-2-yl)-2,2-difluoroethyl)benzonitrile (3ak)
0
NC@—%ND

100 mg, 88% yield, yellow solid. Mp 148-149 ‘C; "H NMR (CDCl; 500 MHz) &: 7.79 (d, J = 7.7 Hz,
1H), 7.58 (d, J = 8.0 Hz, 3H), 7.46-7.39 (m, 4H), 3.82 (t, J = 16.4 Hz, 2H); *°F NMR (CDCls, 470
MHz) 6: -96.96 (t, J = 16.3 Hz, 2F); *C NMR (CDCls, 125 MHz) §: 157.1 (t, 2Jc.r = 33.1 Hz), 150.6,
139.8,136.2, 132.2, 131.6, 127.1, 125.5, 121.3, 118.5, 115.1 (t, "Jc.r = 243.6 Hz), 112.0, 111.5, 42.0
(t, 2c.r = 24.2 Hz); IR (KBr, cm™) v: 3049, 2227, 1613, 1576, 1452, 1362, 1040, 747, 734. Anal.

Calcd for C16H10F,N,O (284.08): calcd. C, 67.60; H, 3.55; N, 9.85. found C, 67.58; H, 3.57; N, 9.81

1-(4-(2-(Benzo[d]oxazol-2-yl)-2,2-difluoroethyl)phenyl)ethanone (3al)

o =
92 mg, 76% yield, white solid. Mp 85-86 °C; *H NMR (CDCl; 500 MHz) &: 7.87 (d, J = 8.2 Hz, 2H),
7.79 (d, J = 7.6 Hz, 1H), 7.57 (d, J = 7.9 Hz, 1H), 7.45-7.38 (m, 4H), 3.81 (t, J = 16.5 Hz, 2H), 2.55
(s, 3H); °F NMR (CDCl;, 470 MHz) 6: -97.09 (t, J = 16.4 Hz, 2F); **C NMR (CDCls, 125 MHz) §:
197.6, 157.44 (t, 2Jc.r = 33.2 Hz), 150.6, 139.9, 136.6, 136.1, 131.0, 128.5, 127.0, 125.4, 121.3,
115.4 (t, Yc.r = 243.2 Hz), 111.4, 111.5, 42.1 (t, 2c.r = 24.4 Hz); IR (KBr, cm™) v: 3053, 1682, 1608,
1452, 1365, 1024, 768, 754. Anal. Calcd for C1;H;5F,NO, (301.09): calcd. C, 67.77; H, 4.35; N,

4.65. found C, 67.78; H, 4.39; N, 4.66

2-(1,1-Difluoro-2-(4-fluorophenyl)ethyl)benzo[d]oxazole (3am)

This compound has been reported in literature." 51 mg, 46% yield, yellow oil. '"H NMR (CDCl; 500

MHz) &: 7.81 (d, J = 7.4 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.47-7.40 (m, 2H), 7.29 (dd, }J = 8.4 Hz,
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%) = 5.4 Hz, 2H), 7.01-6.96 (m, 2H), 3.73 (t, J = 16.5 Hz, 2H); °F NMR (CDCls, 470 MHz) &: -97.78
(t, J = 16.6 Hz, 2F), -114.46-114.52 (m, 1F); *C NMR (CDCl,, 125 MHz) &: 162.5 (d, "Jc.r = 246.8
Hz), 157.7 (t, “Jer = 33.5 Hz), 150.6, 139.9, 132.3 (d, *Jcr = 8.2 Hz), 126.9, 126.5, 125.3, 121.3,
115.5 (t, “Jc.r = 243.3 Hz), 1155 (d, Je.r = 21.6 Hz), 111.4, 41.4 (t, *Jc.r = 24.3 Hz). IR (KBr, cm™)
v: 3018, 1617, 1604, 1452, 1250, 1046, 830, 743. HRMS (EI TOF) calcd for (M*) CisHyoF3NO:
277.0714, found 277.0708

2-(2-(4-Bromophenyl)-1,1-difluoroethyl)benzo[d]oxazole (3an)
rToo

85 mg, 63% yield, white solid. Mp 93-94 °C; *H NMR (CDCl; 500 MHz) &: 7.81 (d, J = 7.9 Hz, 1H),
7.60 (d, J = 7.7 Hz, 1H), 7.47-7.40 (m, 4H), 7.20 (d, J = 8.2 Hz, 2H), 3.72 (t, J = 16.5 Hz, 2H); *°F
NMR (CDCls, 470 MHz) &: -97.43 (t, J = 16.6 Hz, 2F); *C NMR (CDCls, 125 MHz) §: 157.5 (t, *Jc.
¢ = 33.4 Hz), 150.6, 139.9, 132.4, 131.7, 129.7, 126.9, 125.4, 122.2, 121.3, 115.3 (t, "Jc.r = 243.0 Hz),
111.4, 41.6 (t, 2Jcr = 24.3 Hz); IR (KBr, cm™) v: 3030, 1619, 1593, 1450, 1361, 1041, 760, 747.
Anal. Calcd for CysH10BrF,NO (336.99): calcd. C, 53.28; H, 2.98; N, 4.14. found C, 53.21; H, 2.96;
N, 4.07

2-(2-(2,6-Dichlorophenyl)-1,1-difluoroethyl)benzo[d]oxazole (3a0)

CIF F o XN
Cl

115 mg, 88% yield, white solid. Mp 89-90 ‘C; *H NMR (CDCl; 500 MHz) &: 7.83-7.81 (m, 1H),
7.60-7.59 (m, 1H), 7.46-7.39 (m, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.19-7.16 (m, 1H), 4.20 (t, J = 16.3
Hz, 2H); '°F NMR (CDCls, 470 MHz) : -96.90 (t, J = 16.7 Hz, 2F); *C NMR (CDCl,, 125 MHz) &:
157.7 (t, 2Jc.¢ = 33.3 Hz), 150.7, 140.0, 137.4, 129.8, 128.5, 127.9, 126.9, 125.4, 121.3, 115.4 (t, "Jcr

= 246.3 Hz), 111.4, 37.2 (t, 2c¢ = 24.6 Hz); IR (KBr, cm™) v: 3080, 1615, 1578, 1435, 1377, 1036,
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763, 750. Anal. Calcd for Cy5HoCI,F;NO (327.00): calcd. C, 54.90; H, 2.76; N, 4.27. found C, 54.85;
H, 2.73; N, 4.21

2-(1,1-Difluoro-2-phenylpropyl)benzo[d]oxazole (3ap)

CHg

The title compound was prepared from (1-bromoethyl)benzene and 2a according to general
procedure except that 1 equiv of (1-bromoethyl)benzene, 4.5 equiv of copper powder, 2 equiv of 2,
0.06 equiv of CuBr,, and 0.3 equiv of 1,10-phenanthroline was used, 33 mg, 30% vyield, yellow oil.
'H NMR (CDCl; 500 MHz) &: 7.76 (d, 1H, J = 7.0 Hz), 7.53 (d, 1H, J = 7.9 Hz), 7.41-7.34 (m, 2H),
7.30-7.21 (m, 5H), 3.91-3.80 (m, 1H), 1.54 (d, J = 7.2 Hz, 3H); *°F NMR (CDCls, 470 MHz) J: -
104.0 (t, J = 15.8 Hz, 2F); *C NMR (CDCls, 125 MHz) &: 158.0 (t, “Jc.r = 34.0 Hz), 150.4, 140.0,
137.0, 129.0, 128.5, 127.9, 126.6, 125.2, 121.2, 117.4 (t, 1JC_F = 247.0 Hz), 111.3, 45.9 (1, ZJC_F =
23.2 Hz), 14.5 (t, %Jcr =38 Hz); IR (KBr, cm'l) v: 3034, 1616, 1574, 1453, 1360, 1016, 749, 716.
Anal. Calcd for CigH13F,NO (273.10): caled. C, 70.32; H, 4.79; N, 5.13;. found C, 70.30; H, 4.81; N,
5.09

2-(2-(5-Chlorobenzo[b]thiophen-3-yl)-1,1-difluoroethyl)benzo[d]oxazole (3aq)

Cl
FF/O‘\
N>
s/

92 mg, 66% vyield, yellow solid. Mp 89-90 °C;*H NMR (CDCl; 500 MHz) &: 7.76 (d, J = 7.9 Hz,
2H), 7.62 (d, J = 8.6 Hz, 1H), 7.50 (d, J = 7.6 Hz, 1H), 7.42 (s, 1H), 7.38-7.32 (m, 2H), 7.21 (d, J =
8.5 Hz, 1H), 3.94 (t, J = 16.3 Hz, 2H); *F NMR (CDCls, 470 MHz) J: -96.24 (t, J = 16.1 Hz, 2F);
3C NMR (CDCls, 125 MHz) &: 157.5 (t, 2Jc.r = 33.1 Hz), 150.6, 140.2, 139.9, 138.1, 130.9, 129.0,
127.0, 125.4, 124.9, 124.8 (t, *Jc¢ = 3.5 Hz), 123.7, 121.6, 121.3, 115.5 (t, "Jc.r = 243.2 Hz), 111.4,

34.9 (t, 2Jc.r = 25.3 Hz); IR (KBr, cm™) v: 3053, 1617, 1579, 1452, 1355, 1045, 749, 723. Anal.
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Calcd for C;7H1,CIF,NOS (349.01): calcd. C, 58.37; H, 2.88; N, 4.00;. found C, 58.41; H, 2.91; N,

4.02

(E)-2-(1,1-Difluoro-4-phenylbut-3-en-1-yl)benzo[d]oxazole (3ar)

The title compound was prepared from (1-bromoethyl)benzene and 2a according to general
procedure except that 1 equiv of (1-bromoethyl)benzene, 6.9 equiv of copper powder and 3 equiv of
2a was used, 23 mg, 20% yield, colorless oil. ‘H NMR (CDCI; 500 MHz) &: 7.82-7.80 (m, 1H), 7.60
(d, J = 7.5 Hz, 1H), 7.45-7.38 (m, 2H), 7.35-7.33 (m, 2H), 7.29- 7.26 (m, 2H), 7.23-7.20 (m, 1H),
6.63 (d, J = 15.9 Hz, 1H) 6.23 (dt, J = 15.9 Hz, J = 7.2 Hz, 1H), 3.41-3.33 (m, 2H); °F NMR (CDCls,
470 MHz) §: -97.42 (t, J = 16.5 Hz, 2F); *C NMR (CDCls, 125 MHz) §: 157.8 (t, “Jc.r = 33.3 Hz),
150.6, 140.0, 136.7, 136.5, 128.6, 127.9, 126.9, 126.5, 125.3, 121.3, 118.1 (t, %Jcr=48 Hz), 115.8 (t,
ek = 242.7 Hz), 111.4, 39.8 (t, 2cr = 24.1 Hz); IR (KBr, cm™) v:3028, 1616, 1576, 1451, 1364,
1057, 748. HRMS (EI TOF) calcd for (M*) Cy7H13F,NO: 285.0965, found 285.0955

2-(1,1-Difluoro-2-(2-nitrophenyl)ethyl)benzo[d]thiazole (3bd)

rFoses
sl
N =
NO2

109 mg, 85% vyield, yellow solid. Mp 77-78 “C;'H NMR (CDCl; 500 MHz) &: 8.13 (d, J = 8.2 Hz,
1H), 7.92 (d, J = 7.9 Hz, 2H), 7.58-7.44 (m, 5H), 4.34 (t, J = 16.6 Hz, 2H); "*F NMR (CDCls, 470
MHz) &: -88.67 (t, J = 16.5 Hz, 2F); *C NMR (CDCls, 125 MHz) 8: 163.5 (t, 2Jc.¢ = 33.6 Hz), 152.5,
150.8, 135.2, 134.2, 132.9, 129.1, 127.0, 127.9, 126.1, 125.1, 124.5, 122.2, 118.5 (t, "Jc.r = 243.5
Hz), 38.3 (t, 2Jc.r = 24.8 Hz); IR (KBr, cm™) v: 3069, 1609, 1578, 1527, 1486 1362, 761, 727.

HRMS (El TOF) calcd for (M+) C1sH19F2N,0,S: 320.0431, found 320.0426
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1-Butyl-2-(1,1-difluoro-2-(2-nitrophenyl)ethyl)-1H-benzo[d]imidazole (3cd)

TN
vl
N =
NO,

95 mg, 66% yield, yellow solid. Mp 91-92 °C; *H NMR (CDCl; 500 MHz) &: 7.87 (d, J = 8.1 Hz,
1H), 7.82 (d, J = 7.9 Hz, 1H), 7.54 (d, J = 7.5 Hz, 1H), 7.48 (t, J = 7.6 Hz, 1H), 7.38-7.27 (m, 4H),
4.49 (t, J = 17.6 Hz, 2H), 4.22 (t, J = 7.9 Hz, 2H), 1.76-1.70 (m, 2H), 1.36-1.29 (m, 2H), 0.88 (t, J =
7.4 Hz, 3H); “*F NMR (CDCl;, 470 MHz) 6: -96.81 (t, J = 16.5 Hz, 2F); *C NMR (CDCl3, 125 MHz)
5:151.0, 1455 (t, ZJC_F =30.7 Hz), 141.3, 135.8, 134.4, 132.5, 128.8, 126.4, 124.9, 124.5, 122.9,
121.0, 118.1 (t, \Jc.¢ = 239.7 Hz), 110.5, 44.9, 37.8 (t, 2Jc.r = 23.4 Hz), 32.0, 20.1, 13.6; IR (KB,
cm™) v: 3036, 1610, 1579, 1525, 1473,1340, 762, 725. Anal. Calcd for C19H19F,N3O, (359.14):

calcd. C, 63.50; H, 5.33; N, 11.69. found C, 63.46; H, 5.37; N, 11.64

2-(1,1-Difluoro-2-(2-nitrophenyl)ethyl)-6-methylbenzo[d]oxazole (3a’d)

E o] CHs
\
N

.
NO,
108 mg, 85% yield, yellow solid. Mp 91-92 °C;'"H NMR (CDCl; 500 MHz) 8: 7.89 (d, J = 8.1 Hz,
1H), 7.52-7.48 (m, 3H), 7.43-7.38 (m, 2H), 7.19 (d, J = 8.4 Hz, 1H), 4.26 (t, J = 16.6 Hz, 2H), 2.43 (s,
3H); °F NMR (CDCls, 470 MHz) 6: -96.72 (t, J = 16.7 Hz, 2F); *C NMR (CDCls, 125 MHz) §:
157.0 (t, 2Jc.r = 33.0 Hz), 150.5, 148.9, 140.0, 135.4, 134.0, 132.9, 129.2, 128.3, 125.3, 125.1, 121.0,
115.1 (t, Yc.r = 243.1 Hz), 110.7, 37.8 (t, “Jc.r = 24.3 Hz), 21.4; IR (KBr, cm™) v: 3018, 1611, 1581,
1522, 1485, 1348, 1054, 786, 724. Anal. Calcd for C1gH;1,F,N,05 (318.08): caled. C, 60.38; H, 3.80;

N, 8.80. found C, 60.41; H, 3.77; N, 8.76
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3. Synthesis of benzyl-TEMPO adducts 5

DMSO0,50°C

‘( - { P
S
A 10 mL round-bottom flask was charged with 2a (110 mg, 0.5 mmol), 4 (94 mg, 0.6 mmol), CuBr
(72 mg, 0.5 mmol), 1,10-phenanthroline (90 mg, 0.5 mmol) and DMSO (2 mL) under nitrogen
atmosphere. The reaction mixture was stirred at 50 ‘C for 4 h. After the reaction was completed, the
crude product was directly purified by flash chromatography (petroleum ether/ethyl acetate, 100:1
vIv), to give 83 mg (56% vyield) of 5 as white solid. Mp 68-69 “C; *H NMR (CDCl; 500 MHz) &:
7.86-7.82 (m, 4H), 7.51-7.46 (m, 3H), 5.00 (s, 2H), 1.64-1.26 (m, 6H), 1.32 (s, 6H), 1.20 (s, 6H); *C
NMR (CDCl,, 125 MHz) 6: 135.8, 133.4, 132.9, 127.9, 127.8, 127.7, 126.0, 125.9, 125.8, 125.7, 78.9,
60.1, 39.8, 33.2, 20.4, 17.2; IR (KBr, cm™) v: 3010, 2976, 2925, 2880, 1469, 1446, 1373, 1359, 1132.

4. The reaction of benzo-1,3-oxazolic difluoromethyl bromide with 2,3—Dihydrofuran.[52]

s
@%CFZBr : r DMSO soec (N0 HL"B:
[ P N/%CFZ
6

la

A 10 mL round-bottom flask was charged with 1a (124 mg, 0.5 mmol), 2,3-dihydrofuran (175 mg,
2.5 mmol) and copper powder (38 mg, 0.6 mmol) and DMSO (2 mL) under nitrogen atmosphere.
The reaction mixture was stirred at 50 °C for 4 h. After the reaction was completed, the mixture was
analyzed by *F NMR and the yield, 28%, based on 1a using PhCF; as internal standard. *°F NMR
(CDCls, 470 MHz) &: -101.64 (AB, J = 275.4 Hz, 1F), -104.22 (AB, J = 275.4 Hz, 1F). The

compound 6, MS (EI): m/z (%) 317 (M"), 319 (M*+2), 149 (M*- C4H6BrO), 151(M*+2- C4H6BrO)
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5. Cross-coupling reaction of benzo-1,3-oxazolic difluoromethyl bromide with o-nitrobenzyl

O i 40
/)
“Phen.DMSO Qf N~ P

bromide

50°C <5%
2 NO, 9

Figure S1. The reaction of benzo-1,3-oxazolic difluoromethyl bromide with o-nitrobenzyl bromide
A 10 mL round-bottom flask was charged with o-nitrobenzyl bromide (43 mg, 0.2 mmol), 8 (64 mg,
0.3 mmol), copper powder (45 mg, 0.7 mmol), CuBr; (2 mg, 0.01 mmol), 1,10-phenanthroline (7 mg,
0.04 mmol) and DMSO (2 mL) under nitrogen atmosphere. The reaction mixture was stirred at 50 “C
for 8 h. After the reaction was completed, the crude product was analyzed by GC-MS, and the yield
of 9 <5%, based on 1 using PPh; as internal standard.

6. Cross-coupling reaction of ethyl bromodifluoroacetate with 2-(bromomethyl)naphthalene.

0] = F  OEt
»CFZBr + OO Br  1,10-Phenanthroline \O
EtO CuBr,, DMSO
Cu, 50°C
2a 34% 10

Figure S2. The reaction of ethyl bromodifluoroacetate with 2-(bromomethyl)naphthalene.
A 10 mL round-bottom flask was charged with 2-(bromomethyl)naphthalene (0.2 mmol), ethyl
bromodifluoroacetate (0.3 mmol), copper powder (45 mg, 0.7 mmol), CuBr, (2 mg, 0.01 mmol),
1,10-phenanthroline (7 mg, 0.04 mmol) and DMSO (2 mL) under nitrogen atmosphere. The reaction
mixture was stirred at 50 C for 8 h, after the reaction was completed, the crude product was directly
purified by flash chromatography (petroleum ether/ethyl acetate, 100:1 v/v), to give the desired
compound 10. 36 mg, 34% yield, colorless oil. *"H NMR (CDCI; 500 MHz) &: 7.87-7.83(m, 3H),
7.77 (s, 1H), 7.52-7.50 (m, 2H), 7.42 (d, J = 8.4 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 3.59 (t, J = 16.4
Hz, 2H), 1.24 (t, J = 7.1 Hz, 3H); °F NMR (CDCls, 470 MHz) §: -104.12 (t, J = 16.1 Hz, 2F); ©*C

NMR (CDCls, 125 MHz) 8: 163.9 (t, “Jc.r = 32.8 Hz), 133.3, 132.8, 129.7, 128.3, 128.1, 127.8, 127.7,
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126.3,126.2, 115.5 (t, "Jc.r = 251.0 Hz), 62.9, 41.1 (t, “Jc.r = 23.8 Hz), 13.9; IR (KBr, cm™) v: 3059,

3023, 1724, 1260, 1216, 694, 662.

7. Capture the free radicals 1A and 2A

To prove the existence of radical intermediates, the TEMPO trapping reaction was carried out'* One
equiv of TEMPO was reacted with benzyl bromide (2a) in the presence of stoichiometric Cu® and
catalytic amount of CuBr, using 1,10-phenanthroline as ligand in DMSO. The TEMPO trapped
complex 5 was isolated in 64% yield (Table 2, entry3). The other copper sources could also provide
the complex 5 (Table 2, entries 1-2). The results supports the formation of benzylic radical species
2A. Furthermore, when TEMPO was added in the standard reaction system (Table 1, entry 6), the
gem-difluoromethylenation reaction was significantly suppressed (Scheme S1) and TEMPO trapped
complex 5 was formed in 5% isolated yield. However, the adduct of TEMPO with 1la was not
detected on the basis of **F NMR analysis. Nevertheless, evidence of the formation of 1,3-azolic
difluoromethyl radical 1A was found by the observation of radical adduct 6 in the reaction of 2,3-
dihydrofuran with substrate 1a in the presence of copper (0) in DMSO by *F NMR and GC-MS
analysis (Scheme 5).5* Thus, the gem-difluoromethylenation of sp3-hybirdized carbon center was

demonstrated to be a radical process.

O N
CT)
N~

o _ TEMPO / *
X i Isolated yield:10%
CH,Br 1,10-phenanthroline y
@N/%CBBF * C\g} o CuBr,, DMSO
1 — ) Cu, 50°C
a a
AN
C ; M 0
Isolated yield: 5% 19F NMR: 0%
7o
%CFZBr . ‘6 Cu(l.2eq) _ \/,Jﬁ
"DMSO, 50°C J »—cF Br
F

la
19F NMR yield: 28%,
GC-MS yield: 9%

Scheme S1 The trapping reaction of radical 1A and radical 2A
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app:ds:demonstrate

Table S1 The reaction of 2a with 4 in the presence of different copper sources

A
Phen \ —

DMS0,50°C RNy
4 5
Entry Copper source (mol%) Additive (mol%)® Yield (%)® of 5
1 Cu(0) (120), CuBr (10) Phen (20) 65
2 CuBr (100) Phen (100) 56
3 Cu(0) (120), CuBr, (5) phen (20) 64
4 CuBr; (100) Phen (100) 0

2isolated yield; ° Phen = 1,10-Phenanthroline.

8. Reference.

S1. M. Medebielle, S. Ait-Mohand, C. VVurkhloder, W. R. Dolbier, Jr., G. Laumond, A-M. Aubertin,
J. Fluorine Chem.2005, 126, 535-542.
S2. C. Burkholder, W. R. Dolbier, Jr., J. Org. Chem. 1998, 63, 5385-5394.
S3. a) For a review on the use of TEMPO, see: Vogler, T.; Studer, A. Synthesis, 2008, 1979 -1993. b)
Gildner, P. G.; Gietter, A. A. S.; Cui, D.; Watson, D. A. J. Am. Chem. Soc. 2012, 134, 9942-
9945. ¢) Sorin, G.; Mallorquin, R. M.; Contie, Y.; Baralle, A.; Malacria, M.; Goddard, J. P.;

Fensterbank, L.; Angew. Chem. Int. Ed. 2010, 49, 8721-8723.
S4. Burkholder, C.; Dolbier, Jr., W. R. J. Org. Chem. 1998, 63, 5385
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9. 'H NMR, *C NMR and *F NMR spectrums for all compounds

2-(1,1-Difluoro-2-naphthalen-2-yl-ethyl)-benzooxazole (3aa)

4.00
3.97
3.93

L
~

XMJ-1-H

PROTON CDC13

NAME WJ20130408
EXPNO 4
PROCNO 1
Date_ 20130408
Time 17.32
INSTRUM spect
(0] PROBHD 5 mm PATXO 19F
PULPROG zg30
F.C |A/ D 65536
N SOLVENT €DC13
NS 2
Ds 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 71.8
DW 48.400 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
™o 1
====sce= CHANNEL fl ==c=====
NUC1 18
P1 13.72
PL1 1.00
SFO1 500.1330885
SI 32768
SF 500.1300120
wou no
§SB 0
LB 0.00
GB 0
c 1.00
¥ = ¥ ¥ O
T T T T T
10 9 8 1 0 ppm

S16



-96.98
-97.02
-97.05

XMJI-1-F
19Fdeft CDCI13

nu NAME WJ20130408
EXPNO 5
_umO|A/ PROCNO 1
N Date_ 20130408
Time 17.34
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zq
™D 131072
SOLVENT CcDC13
NS 16
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 287.4
DwW 5.000 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
D0 1
wnswssss CHANNEL fl ssswswss=
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WowW no
558 0
LB 0.00 Hz
GB 0
PC 1.00
T . T T 1 T T T 1 T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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OMEMETAMNEOA - OITOMH®T N XMI-1-C z>3m wJ201304 om
NAVOVOMDVOMNRLRNNMME0AT ; QN EXPNO
C13CPD CDC1 O = i
EChESRNRseREEReRnun T Sl e Ecgw
u $ € < L R e ] < Umﬂm N A
R A NI 177 Time 17.38
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 81
DS 4
O SWH 30030.029 Hz
FIDRES 0.458222 Hz
_umOIA/ AQ 1.0912410 sec
z RG 512
DW 16.650 usec
D 6.00 usec
TE 296.5 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
11111111 CHANNEL f] ===
NUC1 13C
Pl 9.50 usec
PLI -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL £f2 ========
CPDPRG2 waltzlé
NUC2 18
PCPD2 80.00 usec
PL2 1.00 dB
PL12 16.31 dB
PL13 16.50 dB
SFO2 500.1320005 MHz
SI 32768
SF 125.757789%0 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.20

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 PPMm

S18



2-(1,1-Difluoro-2-phenylethyl)benzo[d]oxazole (3ab)

MM T O NN NN TN NN NDODO MM OO DD o~ - WvZIN
@RV NNDNYS TS TS YT YSMMOMmMMOMmeNN R~~~
PROTON CDCL3
U ool o ol ol T s o ol o ol o T o o o o R o mmm
/_\ NAME Jhz20130517
EXPNO 11
PROCNO 1
Date_ 20130817
O Time 9.10
INSTRUM spect
T.wOIA/ PROBHD 5 mm PATXO 19F
N PULPROG zg30
byt 5536
SOLVENT CDC13
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 114
oW 48.400 usec
DY 6.00 usac
T8 297.5 K
D1 1.00000000 sec
T0O0 1
m=zzz=z== CHANNEL {] ==s=====
NucCl 1H
Pl 14.14 usec
PLl 1.00 ds
sFol 500.1330685 MHz
St 32768
1 4 200.1300128 MHz
WOW no
5§58 o
Ly 0.00 Hz
GB 0
| o) 1.00
L A
T T T T T T T T T T T
10 9 6 5 q 3 2 1 0 ppm

8 7
D=l (o ol Sl i
OO oo~ —
it f ) )

S19



BN-2

Q=
W 10 0 19Fdeft CDC13
~r~~
SN oY ON
L |
0 /_\ NAME $hz20130517
EXPNO 12
w~O|A/ PROCNO 1
N Date_ 20130517
Time 2.11
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
TD 131072
SOLVENT CcDCl3
NS 8
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
20 0.6554150 sec
RG 645.1
DW 5.000 usec
DE 6.00 usec
TE 297.4 K o
D1 1.00000000 sec &
D0 1
===—==== CHANNEL fl =—======
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
ST 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
1 L 1 T I ] 1 T T I
-20 -40 -60 -80 -100 -120 -140 ~160 -180 ppm



XMJ-BEn

oNn o N MOONONDN O C13CPD CDC13
W e D D «na NAME jhz20130515
EEb @ g Ssseeurded ot EXPNO 12
HeH H O HAHAA S A o PROCNO 1
VTN VA
Time 12.29
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 54
O DS 4
T.MOIA/ SwWH 30030.029 Hz
7_ FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 1290.2
DwW 16.650 use
DE 6.00 use
TE 297.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
DO 1
====ss== CHANNEL fl1 =======
NUC1 13¢C
Pl 9.50 use
PL1 -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL f[2 =======
CPDPRG2 waltzlég
NUC2 1H
PCPD2 80.00 use
PLZ2 1.00 dB
PL12 16.05 dB
PL13 16.50 dB
SF02 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
ss8 0
LB 2.00 Hz
GB 0
E | PC 0.20
s o A . A o ety ki e Ui " g s -

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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2-(1,1-Difluoro-2-(o-tolyl)ethyl)benzo[d]oxazole (3ac)

ME-2

DM AN~ OWNUNOOMONNTNNASWYWOLS NN = -~ o
WOV TIIILITIIILSANNNAAAA A W < PROTON CDC13
e e e T T i e e o o m I
B N\ N/ NAME $hz20130517
EXPNO 15
PROCNO 1
Date_ 20130517
CH, Time 9.19
INSTRUM spect
PROBHD 5 mm PATXO 19F
O PULPROG zg30
™ 65536
ﬂNO|A/ SOLVENT cpCl3
N NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 114
DW 48.400 usec
DE 6.00 usec
TE 296.9 K
bl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.14 usec
PL1 1.00 4B
SFO1 500.1330885 MHz
SI 32768
SF 500.1300126 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
R |
1 1 1 1 1 T T T T
9 8 7 6 4 3 2 1 ¢ ppm
of [ [w S n - o~
ol |Io|o]—= oo — —
i ) PR ) B o “
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-97.56
-97.60
-97.64

ME-2
19Fdeft CDC13

NAME jhz20130517
EXPNO 16
O PROCNO 1
“ O Date_ 20130517
2 A/ Time 9.20
N INSTRUM spect
PROBHD 5 mm PATXQO 19F
PULPROG zg
D 131072
SOLVENT CDC13
NS 8
DS B
SWH 10000G.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 812.7
Dw 5.000 usec
DE 6.00 usec
TE 296.8 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL ] ========
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
wDhw no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
T 1 T T T 1 T T T 1
=20 -40 -60 -80 -100 -120 -140 ~160 -180 ppm
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~ros Wy NOOCE~-WOUE- N OUW e ON 2 Z% UT.NNCMWOWHM
NN W CONONDDO MM S @ XZQ‘M}OTL,- - oy EXPNO - 15
doit & SRdeweegirbey C13CPD CDC13 NS ® pROCND. 1
R T BT OO NN NN A oo Date_ o 20130515
Time 12.40
ARz V i |2l
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 64
CHs DS 4
SwWH 30030.029 Hz
FIDRES 0.458222 Hz
O AQ 1.0912410 sec
RG 362
FoC /\,/ DW 16.650 use
N DE 6.00 use
TE 296.7 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
DO 1
======== CHANNEL fl =======
NUC1 13C
Pl 9.50 use
PL1 -0.50 dB
SF01 125.7703643 MHz
========|CHANNEL f2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 use
PL2 1.00 dB
PL12 16.05 dB
PL13 16.50 dB
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
wow EM
SSB 0
LB 2.00 Hz
GB 0
pC 0.20
T T T I T T T T T T 1 I 1 1 L] 1 1 ] ]
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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trophenyl)ethyl)benzo[d]oxazole (3ad)

-ni

2-(1,1-Difluoro-2-(2

7.94
293
7.79
7.78
7.58
T T
7.57
7.56
7.56
7.54
7.54
753
7.52
7.47
7.47
7.46
7.45
7.44
7.44
7.42
7.42
7.41
T.41
738
7.38

XMJI-1

PROTCN CDC13

NAME HJ20121228
EXPNO 5
PROCNO 1
Date_ 20121228
NO, Time 13.59
INSTRUM spect
PROBHD 5 mm PATXO 19F
O PULPROG 2q30
TD 65536
_u~0|A/ SOLVENT cDC13
N NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 64
DW 48.400 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
mmm===== CHANNEL f]l ====s====
NUC1 1H
P1 13.72 usec
PL1 1.00 @B
SFO1 500.1330885 MHz
S1 32768
SF 500.1300122 MHz
WDW no
558 0
L 0.00 Hz
GB 0
BEC 1.00
I . |
T T T T T T T
10 9 8 7 6 1 0 ppm
O] WO
ol |1olo

2.06
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-96.78
-96.81
-96.85

XMJ-1-F
19Fdeft CDC13

NO, /_\ NAME HI20121228
EXPNO 6
PROCNO 1
O Date_ 20121228
EC Time 14.00
2 A/ INSTRUM spect
N PROBHD 5 mm PATXO 19F
PULPROG zg
D 131072
SOLVENT CDC13
NS 2
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 256
DW 5.000 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
Ll T T T 1 1 1 T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

S26



NO,

0
F.C—(
N

157.06

156.80

3
>

150.62
150.5

=~

CWOMMDOWmNLWND S
CONANOLM—AENANO O
NS NANNN SO0 M
MHEOOONNANNNNAAAA
HoeA A A A A A

xXMJI-1

C13CPD

CDC13

38.01

37.82

7

37.6:3

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

51

SF

WDW

SSB

LB

GB
PC

HJ20121228
7

1

20121228
14.05
spect

5 mm PATXO 19F
zgpg30
65536
CDC13

69

4
30030.029
0.458222
1.0912410
181

16.650
6.00

297.2
2.00000000
0.03000000
1.89999998

CHANNEL fl ====

125.7703643

500.1320008%
32768
125.7577890
no

0
0.00
0
1.40

Hz

z

sec

CHANNEL f2 ====

MHz

T T T
180 170

T
160

140 130 120 110

10 0 ppm
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2-(1,1-Difluoro-2-(3-nitrophenyl)ethyl)benzo[d]oxazole (3ae)

XMJ-3-NO2

bwmwwwwwwwwm%mwumw o PROTON CDC13
P S PP A mmm
NAME jhz20130403
_/Z/E\_\L /_\ EXPNO 13
PROCNO 1
Date_ 20130403
Time 9.39
INSTRUM spect
PROBHD 5 mm PATXQ 19F
PULPROG zg30
0O D 65536
SOLVENT CDC13
—..NO|A/ NS 8
DS 2
OzN N SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 64
DwW 48.400 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
TDO b
======== CHANNEL fl ========
NUC1 1H
Pl 13.72 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
SI 32768
SF' 500.1300126 MHz
Wow no
SSB 0
LB 0.00 Hz
GB 0
S 1.00

10 9 8 7 6 5 4 3 2 1 0 ppm

bl el B el Gl 5 d U [
[=a] [=3] | (=] [} (=3} o) o
. B I Y .
Do) |o|H|OoN o~
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XMJ-3-N02

wnn 19Fdeft CDC13
SH& NAME 1hz20130403
bl EXPNO 14
/_\ PROCND 1
O Date_ 20130403
T. 0 Time 9.40
2 A/ INSTRUM spect
PROBHD 5 mm PATXO 19F
O2N N PULPROG zqg
™ 131072
SOLVENT cDCl13
NS 8
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 256
DW 5.000 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
sI 65536
SF 470.5923770 MHz
wow no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
1 1 I I L I I 1 T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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36.93

32.79
15.05

123.01

i

27.15
125.80
25.49

1

50.59
148.25
39.78
29.49

57.31
57.05
56.79

116.98

121.34

.
4
1
i

—

o XMJT-3-NO2
™ C13CPD CDC13

¢85
41.36

4

41.75

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

dll
DELTA
TDO

NUC1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
ST

SF
WDWw
SSB
LB
GB
PC

jhz20130403
15

1
20130403
9.44
spect

mm PATXO 19F

zgpg30
65536
CDC13
70

4
30030.029 Hz
0.458222 Hz
1.0912410 sec
1625.5
16.650 usec
6.00 usec
296.7 K
2.00000000 =ec
0.03000000 sec
1.89999998 sec
1

CHANNEL f1 sw=wwmwwwe

13C
9.50 usec
-0.50 dB
125.7703643 MHz

CHANNEL £2 ———=——

waltzlé
1H
80.00 usec
1.00 dB
16.31 dB
16.50 dB
500.1320005 MHz
32768
125.7577890 MHz
EM
0
1.00 Hz
0
1.40

(=
[

110 100 80 80 70

30 20
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2-(1,1-Difluoro-2-(4-nitrophenyl)ethyl)benzo[d]oxazole (3af)

NAME

HJ20121205

475093692”4]29641 o~ D~
wmmmmwwuw&mﬁuuﬂ a8 W W i
[- 08 < I ol ol madll ol o8 i o [ 5o Sl 3ty wad | ™~ mmm UWU®| NDMNHNOW
/./.ﬂ%\ /_\ Time 9.42
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG 2g30
TD 65536
SOLVENT €DC13
NS 8
DS 2
O:N 0 SWH 10330.578 Hz
_umolA/ FIDRES 0.157632 Hz
N AQ 3.1720407 sec
RG 256
DW 48.400 usec
DE 6.00 usec
TE 296.6 X
D1 1.00000000 sec
TDO 1
==s=sees CHANNEL f] =ss====s
NUC1 1H
Pl 13.72 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
SI 32768
SE 500.1300126 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
{v5] [ (=] (o3} [o 2} [+)}
< = o |m ™
(s3] OOO |~ o
B I 1 P51 P o
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O,N

XMJ-1-F
19Fdeft CDC13

-96.823
-96.857
-96.891

NAME HJ20121205
EXPNO 5
0 /_\ PROCNO 1
Date_ 20121205
_umo|A/ Time 9.43
N INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
™D 131072
SOLVENT CbCl3
NS 8
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 362
oW 5.000 usec
DE 6.00 usec
TE 296.6 K
D1 1.00000000 sec
TR0 )
======== CHANNEL f] ========
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDOW no
SSB 0
LB 0,00 Hz
GB 0
PC 1.00

T T T
-20 -40 -60 -80 -100 -120 -140 -160 ~-180 ppm
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95882 8NINENNBER3S o o NAME IH220140112
57 e i SRee M. mLeeae g e e e ¥ o o W EXPNC 2
O O ODWODEHMS M AWM . e .
DOW WL MMM NN O N A o~ — — PROCNO 1
VTV INIT T
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
™D 65536
F o SOLVENT CDC13
F NS 13500
\Y DS 4
N SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 32255
DwW 16.650 usec
DE 6.00 usec
TE 298.3 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
™00 1
======== CHANNEL fl =======
NUC1 13C
Pl 9.50 usec
PL1 -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 16.05 dB
PL13 16.50 dB
SF02 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
; PC 0.10
i 7 _ ‘ ___
1 I I 1 L T T I T 1 I T T I T T 1 T T 1
19 180 170 160 150 140 130 120 110 i00 90 80 70 60 50 40 30 20 10 0 ppm
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2-(1,1-Difluoro-2-(4-(trifluoromethyl)phenyl)ethyl)benzo[d]oxazole (3ag)

XMJ-CF3

MN A NEOM-OWE WS N~ © T
8865554444444 SRNQ,N PROTON OUﬁww
7777777777777 MmmMmm
.//..%/%\L /_\ NAME JHZ20130419
EXPNO 11
PROCNO 1
Date_ 20130419
Time 17.45
INSTRUM spect
FiC 0 PROBHD 5 mm PATXC 19F
PULPROG zg30
_u~0|A/ D 65536
Z SOLVENT CDC13
NS B8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 71.8
DW 48.400 usec
DE 6.00 usec
TE 285.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1l ========
NUC1 1H
Pl 13.72 usec
PL1 1.00 dB
SEFO1 500.1330885 MHz
SI 32768
SF 500.1300123 MHz
wDw no
SSB )
LB 0.00 Hz
GB 0
PC 1.00
J J _
T T T T T T T T T
10 9 8 1 4 2 1 ppm
™~ N|O -~
[=3] oo o
o |of ™

S34



XMJI-CF3
19Fdeft CDC13

-62.69
-97.19
—~91s22
-97.26

F4C @]
|A NAME JHZ20130419

_HNO /7_ EXPNO 12
PROCNO 1
Date_ 20130419
Time 17.47
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
D 131072
SOLVENT CDC13
NS 1
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 203.2
DW 5.000 usec
DE 6.00 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00

T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 pom
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NAME JHZ20130419
WONHAMNAMPE NN ONNNONNOM XMI-CF3 EXPNO i3
S e O S L AL e, C13CPD CDC13 P Rv PROCNO 1
~FErONT OO0 NN NHCOMWNM A Date 201320419
DOV EOOMMMNNNNNNNNN A o -
A A A A A AA A A A A A A A A A A A A <+ o Time 17.50
//_%L X\\\ < INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 64
DS B
T-wo 0O SWH 30030.029 Hz
FIDRES 0.458222 Hz
_uwolA/ AQ 1.0912410 sec
N RG 322.5
DW 16.650 use«
DE 6.00 use
TE 296.1 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
amazs=a= CHANNEL ]l ===
NUC1 13C
Pl 9.50 use
PL1 -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL {2 =—======:
CPDPRG2 waltzlé
NUCZ 1H
PCPD2 80.00 use
PL2 1.00 dB
PL12 16.31 dB
PL13 16.50 dB
SFO2 500,1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
T 1 T T T T 1 T T T T T T T T I 1 T I I T T T
210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pPpm
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2-(1,1-Difluoro-2-(4-(trifluoromethoxy)phenyl)ethyl)benzo[d]oxazole (3ah)

7.83
7.81
7.61
7.59
7.47
7.47
7.46
7.46
7.44
T.44
7.44
7.43
7.42
7.42
T.41
7.40
7.38
7.36
7.17
1.15

Ny

3.78
3.74

el
™

XMJ-0OCF3
PROTON CDC13

NAME JHZ20130509
EXPNO 11
PROCNOC 1
Date_ 20130509
Time 12.51
INSTRUM spect
PROBHD 5 mm PATXO0 19F
F.CO @] PULPROG 2930
F.C—( ™ 65536
N SOLVENT CDC13
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 101.6
DW 48.400 usec
DE 6.00 usec
TE 295.7 K
D1 1.00000000 sec
TDO i |
======== CHANNEL fl ========
NOC1 1H
Pl 13.72 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
SI 32768
SF 500.1300129 MHz
wDwW no
sSsB 0
LB 0.00 Hz
GB 0
PC 1.00
] |
1] 1 T 1 T T 1 T 1
10 9 8 7 6 4 3 2 1 0 ppm
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-57.87

-97.54
-97.58
-97.61

XMJ-0CF3
19Fdeft CDC13

_quO 0 NAME JHZ20130509
EXPNO 12
_uNO|A, PROCNO 1
N Date_ 20130509
Time 1253
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
D 131072
SOLVENT CDC13
NS 2
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 2586
DW 5.000 usec
DE 6.00 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
=wwsww=s CHANNEL ._h.H S
NUC1 19F
Pl 19.30 usec
PL1 4,00 dB
SF01 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
T o Bl | e T T T T T T T K T
0 -20 -40 -60 -80 =100 -120 -140 -160 -180 ppm
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w O
m

D3

XMJI-OCF3 NAME
C13CPD CDC13 > EXPNO
PROCNO
Date_

/L\\ Time
INSTRUM

PROBHD
PULPROG
TD
SOLVENT
NS
DS
F3CO O SWH
A FIDRES
ﬂth N AQ
N RG
DW
DE
TE
D1
dll
DELTA
TDO

o
15

™M
™oy

—

%%V, /////i\\\%\\

157.80
157
157.26
150.60
149.00
148.99
148,97
148.96
139.91
132.
129.48
129.45
129.43
126.96
JZL.45
121.30

20

19
117.36
117.30
115.37
113.44
111.40
41.63
4£1.44
41.25

CPDPRG
NUC2
PCPD2
PL2
FPL12
PL13
SF02
SI

SF

WDW
SSB

LB

GB

PC

JHZ20130509
vu

mo—wowom

12.56

spect

5 mm PATXO 19F
zgpg30

65536

CDC13

11

s W

30030. ovo
0.458222
1.0912410
2048
16.650
6.00

296.3
Z2.00000000
0.03000000
.89999998

500.13

125,7577890

no

T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

w

o

20

.
o
©

ppem
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XMJ-COOMe~H
PROTCN CDC13

7.97
7.95
7.80
7.78
7.57
7.56
7.44
7.43
7.40
7.39
3.87
3.84
3.81
3.78

4
2
X
P
p

Methyl 4-(2-(benzo[d]oxazol-2-yl)-2,2-difluoroethyl)benzoate (3ai)

NAME JHZ20130412
EXPNO 11
PROCNC 1
Date_ 20130412
Time 12.56
MeOOC @) INSTRUM spect
—H O PROBHD 5 mm PATXO 19F
2 A/ PULPROG 2g30
N TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 64
DW 48.400 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.72 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
SI 32768
SF 500.1300124 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
L .
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
wnjuny |Ion o
NN |ofle oo
Allel |-l ol
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-97.05
-97.08
-97.12

/L\\ NAME

XMJ-COOMe-F
19Fdeft CDC13

JHZ20130412
EXPNC 12
MeOOC @) PROCNO 1
_uNO|A/ Date_ 20130412
N Time 12.58
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
D 131072
SOLVENT CDC13
NS 2
DS 4
SWH 100600.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 256
DW 5.000 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 19F
P1 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
whw no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
i I I ] 1 I I 1 I I 1
0 -20 -40 -60 -80 -100 -120 -1490 -160 -180 ppm
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(=21 MmO ouwum @ oo oML~ NOn O
O O ~wNn @R~ MNM M XMI~COOMe~C — o N
B SO OO0 oD i ) C13CPD CDC13 7 % NaME JHZ20130412
o w0 MM NNNNN - i ™~ 221.mxmzo H,.w
ot e e B i B e B B e B e 1 v wn b R A o
PROCNO 1
2RSS 7% R\
Time 13.02
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
hys} 65536
SOLVENT CDC13
MeOOC @) NS 5
DS 4
F2C A/ SWH 30030.029 Hz
N FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 322.5
DW 16.650 usec
DE 6.00 usec
TE 296.9 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
=====——— CHANNEL £l =——————
NUC1 13C
P1 9.50 usec
PL1 -0.50 dB
SFO1 125.7703643 MHz
wmmmmmmee CHANNEL £2 o
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 16.31 dB
PL13 16.50 dB
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WOW EM
SSB 0]
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T 7 T T T T T T T T T T 7 T T T
220 210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 5 40 30 0 10 0 pPpm

S42



2-(2-(Benzo[d]oxazol-2-yl)-2,2-difluoroethyl)benzonitrile (3aj)

COhesoonNgITN—OOMMONS O oMo
WM OOONNNIDW=T M coo XMJ-H
e o == PROTON CDC13
TN \/ Wi ol
EXPNO 14
PROCNO 1
Date_ 20130417
Time 15.52
CN INSTRUM spect
PROBHD 5 mm PATXO 19F
o) PULPROG mn@wm
D 553
F2C—{ H@ SOLVENT €DC13
N NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 57
DW 48,400 use
DE 6.00 use
TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l =======
NUC1 1H
Pl 13.72 use
PL1 1.00 4B
SFO1 500.1330885 MHz
S1 32768
SF 500.1300121 MHz
WOW no
SSB 0
LB 0.00 Hz
GB 0]
PC 1.00
JUTTY ; L
T T T T T T T T
10 a 7 4 2 1 pem
[Telitel Lo Ued Ies] (=]
(o2} Leal Fopd (vl [u o
olelol-| o
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o XMJ-CN
e 19Fdeft CDC13
~ =~
T
on \V/
NAME JHZ20130417
EXPNO 15
O PROCNO 1
Date 20130417
F2C A/ Time 15.54
N INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
D 131072
SOLVENT cDC13
NS 1
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
aQ 0.6554150 sec
RG 256
DW 5.000 usec
DE 6.00 usec
TE 296.7 K
D1 1.00000000 sec
DO 1
======== CHANNEL f] ========
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WOW no
SSB 0
LE 0.00 Hz
GB 0
PC 1.00
I ] 1 1 ] ] 1 1 I I
-20 -40 -60 ~80 -100 -120 ~140 ~160 -180 ppm
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NAME JHZ20130417

—mnom W TOHHORHMNE NN T O
mer, ¢  enydmaboa<cuneonon EXPNO ¥ %2 16
~~w o O\ = TN O~ U I~ O <= PROCNO « « 1
ek il o e gl B B B0 R b R S e s s o Date_ LIS 20130417
Time 15.57
Vo NN N INSTROM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
D 65536
SOLVENT CDC13
094 NS 64
DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
O AQ 1.0912410 sec
RG 128
F2C A/ DU 16.650 usec
N DE 6.00 usec
TE 297.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
mmmmmmmes CHANNEL f1l ssmmenn
NUC1 13C
Pl 9.50 usec
PL1 -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 use
PL2 1.00 @B
PL12 16.31 dB
PL13 16.50 dB
SFO2 500.1320005 MHz
SI1 32768
SF 125.7577890 MEz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T
180 17 160 150 140 130 120 110 100 90 80 50 a0 30 20 ppm
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4-(2-(Benzo[d]oxazol-2-yl)-2,2-difluoroethyl)benzonitrile (3ak)

oo~ LPLamMmMaaom Lo
oL Tm o @~
S S R ey SR 5 vl XMJ-CN-H
77/.%“ DR S E P 3/%\3 PROTON CDC13
NAME JH220130412
EXPNO 8
PROCNO 1
Date_ 20130412
Time 12.45
INSTRUM spect
ZO O PROBHD 5 mm PATXO 19F
ﬂmOlA/ PULPROG 2930
N D 65536
SOLVENT ChC13
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 64
DwW 48.400 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
DO 1
womnnwns CHANNEL £1 mmeem—m—
NUCI 1H
Pl 13.72 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
ST 32768
SF 500.1300122 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
VUL A~ L
1 1 1 T 1 1 1 1 T
10 8 7 6 4 3 2 1 0 ppm
ol ooy o
[=a] § (=] [=] [}
Sl el o
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-96.92
-96.96
-96.99

XMJ-CN
19Fdeft CDC13

NAME JHZ20130412
NC o) EXPNO 9
/L\\ PROCNO 1
_umolA, Date_ 20130412
N Time 12.46
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
D 131072
SOLVENT CDC13
NS 2
DS 4
SWH 100000.000 Bz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 256
DW 5.000 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
D0 1
======== OEEZMH‘ m H e
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
] 1 1 1 T 1 T I T I 1
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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157.39

157.13

156.86

<

O
F2C—§
N

50.57

=l

39.7%

1

136.19

132.24

1

11
113

111.99
111.4

s

o)

XMJ-CN-C
C13CPD CDC13

4

2.24
42.04

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

SI

SF

WDW

SSB

LB

GB

PC

JHZ20130412
10

1

20130412
12.50

spec
PATXO 19F
2gpg30
65536
CDC13

65

4
30030.029
0.458222
1.0912410
128

16.650
6.00

296.8
2.00000000
0.03000000
1.89999998

5 mm

9.50
-0.50
125.7703643

CHANNEL f2

80.00

1.00

16.31

16.50
500.1320005
32768
125.7577890
EM

0
1.00
0
1.40

MHz

MHz

Hz

T T T T
190 180 170

160

T T T
130 120

110

100

T 1 T

20 80 70 60

30 20

ppm
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1-(4-(2-(Benzo[d]oxazol-2-yl)-2,2-difluoroethyl)phenyl)ethanone (3al)

NSO " NOVWONO~-N O N N

OO N-AN® < —~ © -

I R e il “ NAME JHZ20130911

| sl ol oS o el ol 2y T S Bl g Mmoo m ™~ EXPNO HO

./%/f _ /_\ PROCNO 1
Date_ 201309211
Time 17.36
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg30
D 65536
SOLVENT CDC13
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 71.8
DW 48.400 usec
DE €.00 usec
TE 297.7 K
D1 1.00000000 sec
DO 1
==m====== CHANNEL f]l =ss=s===
NUC1 1H
Pl 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
SI 32768
SF 500.1300120 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00

A

1 1 ]
2 1 0 ppm
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XMJ-3
19Fdeft CDC13

-97.06
-97.09
-97.13

NAME HJ20121229
hu EXPNO 3
PROCNO 1
H5;C ﬂNO|A/ Date_ 20121229
N Time 14.11
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
TD 131072
SOLVENT CcpCl13
NS 8
Ds 4
SwWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 256
pw 5.000 usec
DE 6.00 usec
TE 296.3 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
NUC1 19F
P1 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
51 65536
SF 470.5923770 MHz
Wow noe
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
———

T T T T T T
] -20 ~40 -60 -80 -100 -120 ~140 -160 ~180 ppm
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—197.64

w A V \ o
_wo ﬂ&ul*/

N

157.71

157.44

157.18
——150.57

139.87

e

117.29
115.35

§ .

113.42
111.41

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

.26
.07
.88
.59

42
42
41
—25

<

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

SI

SF

WDW

S8B

LB
GB
PC

JHZ20130911
12

1

20130911
17,43

spect

5 mm PATXO 19F
zgpg30
65536

CDC13

57

4
30030.029
0.458222
1.0912410
322.5
16.650
6.00

298.3
2.00000000
0.03000000
1.89999998

CHANNEL f]l =====

13C

9.50

-0.50
125.7703643

CHANNEL £2 ====

waltzlg

1H

80.00

1.00

16.05%

16.50
500.1320005
32768
125.7577890
EM

O.
1.00
0
1.40

210

200

190 180

T
160

T
15

140 130

120

T
110

z
Hz
sec

usec
usec

sec

sec
sec

MHz

MHz
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2-(1,1-Difluoro-2-(4-fluorophenyl)ethyl)benzo[d]oxazole (3am)

SEER55893IITIIISSRRNE38R8]5RR ERR  pwag IMNE THE20130621
PR R P RO L PR R L R ey PROTON CDC13 EXPNO :
e Ve \Il/ Pate_ 20130621
Time 14.00
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG 2g30
D 65536
SOLVENT CDC13
F 0 NS 8
DS 2
F2C A/ SWH 10330.578 Hz
z FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 143.7
DW 48.400 usec
DE 6.00 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
s======= CHANNEL {1 =s=sss===
NUC1 1H
Pl 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
sI 32768
SF 500.1300123% MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
-
I 1 1 I T 1 1 T I
10 9 8 7 6 3 2 1 0 ppm
o| (oo ]-[w) [ |
(=] i [} B L) (=] i
B} PN P N I L
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@ oo eI In XMJ--1-H
@ ¢ ¢ s o ¢ 4o 19Fdeft CDC13
o o G o B
ONhN A A A~
F O _/__\_ é NAME JHZ20130621
|A EXENO 9
F2L—) PROCNO 1
N Date_ 20130621
Time 14.01
INSTRUM spect
PROBHD 5 mm BATXO 19F
PULPROG zg
™D 131072
SOLVENT ¢pel3
NS 8
D$ 4
swH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 406.4
Dw 5.000 usec
DE 6.00 usec
TE 295.7 K
D1 1.00000000 sec
O 1
======== CHANNEL f1 ========
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
wowW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
1 z T C I 1 d T A 1 I 1 L 1 T 1
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 epm
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XMJ-1-C NAME JHZ20130911

AN g SRS RNgReeaas C13CPD CDC13 ~~ < EXPNO 9
MUV ADLHN M NEOETDTONT IO MNM NN M mvxoozo 1
S B BLre e W ~a e & Soreria W e enie (e e e ooy
MeECCEEoS INNYOLDOVD AW NMH [ R0 Date 20130911
s fpenf e Shunr R i SRERGT (i St - Sty i R S (i Sl P S il o o=y TimME 17.29
Z \ INSTRUM spect
///\\\ /%J \ZS\ 4\ PROBHD S mm PATXO 19F
PULPROG zgpqg30
D 65536
SOLVENT CDC13
NS 79
bs 4
F O SWH 30030.029 Hz
FIDRES 0.458222 Hz
F2C A/ a0 1.0912410 sec
N RG 322.5
Dw 16.650 usec
DE 6.00 usec
TE 298.5 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
111111111 CHANNEL f1 mwmmmmmme
NUC1 13C
Pl 9.50 usec
PL -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 @B
PL12 16.05 dB
PL13 16.50 dB
SFO2 500.1320005 MHz
51 32768
SF 125.7577890 MHz
WD EM
558 0
LB 1.00 Hz
GB 0
PC 0.50

T T T T T T T
210 200 190 180 170 160 150 140 130 120 11¢ 100 20 80 70 60 50 40 30 20 10 0 ppm
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2-(2-(4-Bromophenyl)-1,1-difluoroethyl)benzo[d]oxazole (3an)

NHOOA NP INTNDO O LN vnzfulsnlmﬂ.
0000 \D W) < < N~ ~r~w0
.. PROTON CDCl3
Ll o el e el Sl ol o o M m
/ § /_\ NAME 3hz20130515
EXPNO 7
FROCNO 1
Date_ 20130515
Time 12.13
INSTRUM spect
Br O PROBHD 5 mm PATXO 19F
|A PULPROG zg30
F2L—0\ D 65536
N SOLVENT €pCl3
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 90.5
DW 48.400 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
51 32768
SF 500.1300126 MHz
WDW no
SSR 0
LB 0.00 Az
GB 0
EC 1.00
- I
I 1 I 1 1 T T 1
10 9 8 7 1 0 ppm
o njo - w
o| || | o
| ] | o
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-97.39
-97.43
-97.46

XMJ-4-Br
19Fdeft CDC13

< NAME jhz20130515
Br 0 EXENO 8
_u O PROCNO 1
2 \ Date_ 20130515
N Time 12.14
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
™D 131072
SOLVENT CcDCl1l3
NS 1
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 256
DW 5.000 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 19F
Pl 18.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
T I 1 1 1 I T T 1 T ]
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppn
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EMaIn AR~ gmMAmSS XMJ-4-Br qovm  NAME jhz20130515
RGP N R C13CPD €DCL3 ®© < EXPNO 9
W0 W N 0NN NN N — PROCNO 1
NARNN\\\{7772 Ve
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Br 0 NS 70
DS 4
F.C A/ SWH 30030.029 Hz
N FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 362
DW 16.650 usec
DE 6.00 usec
TE 296.7 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
i N~
llllllll CHANNEL fl mmmmmmme LO
NUcl 13C 7p)
Pl 9.50 usec
PL1 -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlg
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 16.05 dB
PL13 16.50 dB
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BC 0.20
T T I T I T T T T I T T T T T 1 T T T 1 I T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



2-(2-(2,6-Dichlorophenyl)-1,1-difluoroethyl)benzo[d]oxazole (3a0)

XMJ-CL
PROTON CDC13

0.95
0.99
2.05
1.93
1.01

NAME JRZ220130621
EXPNO 18
PROCNO 1
Date_ 20130621
Time 14.28
INSTRUM spect
PROBHD 5 mm PATXC 19F
PULPROG zq30
TD 65536
SOLVENT cbC13
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 64
DwW 48.400 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
wmmmmmme CHANNEL fl1 wessssss
NUC1 1H
Pl 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
ST 32768
SF 500.1300129 MHz
WDW no
55B 0
LB 0.00 Hz
GB 0
PC 1.00
1
T T T
2 1 0 ppm
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XMJ-CL

PR 19Fdeft CDCL3
© 0w
S
[ |
< NAME JHZ20130621
Cl EXPNO 19
PROCNO 1
Date_ 20130621
0 Time 14.30
INSTRUM spect
_umO|A, PROBED 5 mm PATXO 19F
PULPROG z2g
Cl N D 131072
SOLVENT CDC13
NS 4
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 143.7
DW 5.000 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00

T T T T T T T T T
0 -20 -40 -60 -80 -100 =120 -140 -160 -180 ppm
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Mwo N DT D) Ot XMJI-CL
MO T~ OME-IANMM MM T 1
e e TR & S I PO C13CPD CDC13
sl op ) i B == 2 O~ Wwn fondl (2 0 Lo M)

00w n SO NN N

L B B I ] o e e L B B

5

Cl

0
F.C—
cl N

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

dll
DELTA
DO

NUC1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

SI

SF

WDW

SSB

LB
GB
PC

JHZ20130621
20
1
20130621
14.33
spect
5 mm PATXO 19F
z2gpg30
65536
cpCl3
33
4
30030.029 Hz
0.458222 Hz
1.0912410 sec
406.4
16.650 use
6.00 use
296.4 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

CHANNEL £1 mwwwmms
13C
9.50 use
-0.50 dB
125.7703643 MHz

80.00 use
1.00 dB
16.05 dB
16.50 dB
500.1320005 MHz
32763
125.7577890 MHz
EM
0
1.00 Hz
0
1.40

T T T T T 1 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 30 80 70 60

30 20

10 0 ppm
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XMJ-2-H

LN ITNANONDOWOOITND0WN MM - -HAOWINMNO ™
Rt i e A i e B [ A S| N e it PROTON CDC13
ol ol o ol e ol s ol o o o e e ol oo o ol e i MMM MMM —
% é < NAME JH220130621
EXPNO 10
PROCNO 1
Date_ 20130621
Time 14,07
INSTRUM spect
OIu PROBHD § mm PATXO 19F
PULPROG 2930
0 D 65536
A SOLVENT CDhC13
F2L—\ NS 8
N DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 143.7
oW 48.400 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
DO 1
mmmmmmme CHANNEL fl =s===me=
NUC1 1H
Pl 14.14 usec
PLI 1.00 dB
SFO1 500.1330885 MHz
51 32768
SF 500.1300288 MHz
WOW no
558 0
LB 0.00 Hz
GB 0
PC 1.40

2-(1,1-Difluoro-2-phenylpropyl)benzo[d]oxazole (3ap)

9 8 7 6 5 4 3 2 1 0 ppm

Mmoo N o
(=34 | (o4 [==] [} (=2} o
ol o - .

L= | =3 (o] (Vg o ™
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0-2 XMJ-2-H
mo. 19Fdeft CDCL3
CHa, e
e
O [
F.c—K %
Z NAME JHZ20130621
EXPNO 11
PROCNO 1
Date_ 20130621
Time 14.08
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zq
D 131072
SOLVENT CDC13
NS 8
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 406.4
DwW 5.000 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
DO 1
mmmmmmme CHANNEL f1 ====mmwe
NUC1 19F
Pl 19.30 usec
PL1 4,00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDW no
SsB 0
LB 0.00 Hz
GB 0
PC 1.00
T T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 Ppm
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W~ N TON—AOCN NN O~ X
NOo~ CANNO®O N M QN XMJ-20~-1 oNm o m
CDM O OWO®D ™D WO 0 C13CPD CDC13 T Sew
nnwm n SO NNNNNNAAAA O - = =
et At A A A A A A A = oo ~ =~
NV I NN/ e \% nave N[/ gHz20130618
EXPNO 15
PROCNO 1
Date_ 20130618
Time 14.16
HsC INSTRUM spect
O PROBHD 5 mm PATXOC 19F
PULPROG zgpg30
\v|0_um D 65536
N SOLVENT cbCl3
NS 36
DS 4
SwH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 128
pw 16.650 use
DE 6.00 use
TE 296.5 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
======== CHANNEL fl =======
NUC1 13C
Pl 9.50 use
PL1 -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL f2 =======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 B0.00 use
PL2 1.00 dB
PL12 16.05 @B
PL13 16.50 dB
SF02 500.1320005 MHz
51 32768
SF 125.75778%0 MH2
Ry

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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FNNO AN~ OTTMANNS O = e

FEYODTIMONNNONNA N o oo PROTON CDC13
¥ o

S sl s Sl Sulf S Sl Sl oM m

I\ \%

2-(2-(5-Chlorobenzo[b]thiophen-3-yl)-1,1-difluoroethyl)benzo[d]oxazole (3aq)

NAME JHZ20130911
EXPNO 13
PROCNO 1
Date_ 20130911
Time 17.52
INSTRUM spect
PROBED 5 mm PATXO 19F
0 PULPROG zg30
D 65536
ﬂNO|A/ SOLVENT CDC13
N NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 40.3
DW 48.400 usec
DE 6.00 usec
TE 297.4 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
SI 32768
SF 500.1300391 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
JUIL ; b
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
= [olo)vle A
WO | ™
Moo oo o
Y | 12 P B o
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pRp =g XMJ-3-C
Ny 19Fdeft CDC13
s g8e
/ | AN I8
) < NAME JHZ20130911
|.A EXPNO 14
_HNO N PROCNO 1
N Date_ 20130011
Time 17.54
INSTRUM spect
O_ PROBHD 5 mm PATXO 19F
PULPROG zg
D 131072
SOLVENT CDC13
NS 2
Ds e
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 128
oW 5.000 use:
DE £.00 uset
TE 297.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL £1 ———
NUC1 19F
Pl 19,30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
S1 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Bz
GB 0
pC 1.00
T T v T T T T T T T v T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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NAME
EXPNO
PROCNO
Date_
Time

S W e

PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

Cl e

.730
.463
.198
L6085
.234
.913
.143
.862
.021
.013
5.418
.930
.842
.B814
.787
.704
.653
.295
.408
+471
.534
.402
0
iy
w
0
o
o
0
o
n
=
w
119
916
715

157
157
157
150
140
139
138
130
129
127
125
124
124
124
124
123
121
121
117
115
113
111

35
34
34

/

ST\
F.C—\

o N

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
SI

SF
WDW
SSB
LB
GB

JHZ20130911
15

20130911

17.57

spect

5 mm PATXO 19F
zgpg30

65536

CDC13

41

4
30030.029
0.458222
1.0912410
3225
16.650
6.00

298.0
2.00000000
0.03000000
1.89999998

9.50
-0.50
125.7703643

CHANNEL f2 ====

waltzlb

1H

80.00

1.00

16.05

16.50
500.1320005
32768
125.7577890
EM

0

0.30

0
1.40

Hz
sec

use«
use

sec

sec

sec

T T T T T T
210 200 19 180 170 160

T T T T T T T T T T T T T
0O 140 130 120 110 100 90 80 70 60 50 40 30 20

=
-
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(E)-2-(1,1-Difluoro-4-phenylbut-3-en-1-yl)benzo[d]oxazole (3ar)

7.81
7.81
7.640
1.59
7.45
7.45
7.44
7.43
T7.42
.42
7.141
7.41
7.42
7.39
7.38
7.38
7.35
7.35
7.33
7.29
7.29
1.28
7.26

.23
2
T7.21
7.21
7.20
6.64
6.61
6.26
6.25
6.24
6.23

7.

-

22
6.20

6.

HHEOOD@S W NN Mmm
TeTIONMMOMMMOOMNM
s 4 s 4 % b s % s osow
MmMMmEOmMmeOMmMMmMNMnOmMme

RAME WJ201312290
PROCNO 1
Date, 20131220
Time 18,12
INSTROM spect
Av PROBHD 5 mm PATXO 19¥
PULPROG 7930
A pis) 65336
S N SOLVENT COC13
RS B
F DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 20.5
DwW 48,400 usec
DE 6.00 usec
TE 296.9 K
D1 1.00000000 sec
™o H
— CHANNEL f1 wwwwwwe—
NUCH iH
Pl 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 MH:zx
SI 32768
SF 500.1300288 MMz
wWowW no
558 0
LB 0.00 H=
Gh 0
PC 1.00
4 _
< 1 1 L2 | o | T N ] Lo | 7] | I LI L] | b= | 23 L 1 it L 2] 1
9.9 9.0 8.5 8.0 .5 7.9 6.5 6.0 L 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
Nﬂv I.J o~ o
HO | N ©
P U T = -
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LAl B
R NAME WI20131220
P EXENO 19
A PROCNO 1
/L\\ Date_ 20131220
Time 18.12
o) INSTRUM spect
PROBHD 5 mm PATXO 19F
x =N PULPROG zg
™ 131072
F F SOLVENT coel3
NS 4
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 362
Dw 5.000 usec
DE 6.00 usec
TE 296.9 K
131 1.00000000 sec
D0 1
CHANNEL {1 ===sw===
NUCl 19¥
Pl 19,30 usec
PL1 4.00 dB
SFOL 470.5453180 MHz
s1 65536
SF 470.5923770 MHz
WOwW na
SSB 0
LB 0.00 Hz
GB 0
BC 1.00

T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 PRm
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use
use

:1:14

sec
fQc

usEe
dB

use

H®h © PN g Dt B oo NAME Wj20140108
. 8> B b % e s N el e e v.e o o~ o EXPNO 11
fhin & CSRRRNASONZIESARZ oo o PROCNG 1
el R Rl el i s R U | Mmoo m Date_ 20140108
VIS S W g
INSTRUM spect
PROBHD 5 mm PATXO 19F
FULPROG zapg30d
™ 65536
SOLVENT CDCl1l3
NS 96
os 4
SWH 30030,029 ¢
FIDRES 0.458222
AQ 1.0912410
x /Z RG 128
DW 16.650
DE 6.00
T 297.1
D1 2.00000000
dil 0.03000000
DELTA 1.89999998
N0 1
encnases CHANNEL X1  emacaas
NUC1 13C
Pl 9.50
PL1 -0.50
SFO1 125.7703643 MHz
ennsness CHANNEL £2 =sssmes
CPDFRG2 waltzlé
NUC2 18
FCPD2 BO.OO
PL2 1.00
PL12 16.05
PL13 16.50
SFO2 500.1320005
81 32768
SF 125.7577890
WDW EM
558 0
LB 1.00
GB 0
PC 1.40
] 1 L] 1 ] ] 1 ] ] ] | |l | T ] 1 T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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2-(1,1-Difluoro-2-(2-nitrophenyl)ethyl)benzo[d]thiazole (3bd)

NNMOOOINNMNHANOP—EDTONWOONNSD w oo NAME JHZ20130911
AeadeanmiehnBhAleey ray s ¥y 0D BROCNO :
(o0 o ol ol ol ol ol ol ool ol ol ol ol el el ol o al el ol ol T muw_(.m“n 20130911
fﬁ%&[\[ /_\ Time 17.19
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg30
NO» D 65536
SCOLVENT CDC13
e : m
DS 2
Ft— HU SwH 10330.578 Hz
N FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 181
DW 48.400 usec
DE 6.00 usec
TE 297.9 K
D1 1.00000000 sec
DO 3
======== CHANNEL fl ========
NUC1 1H
P1 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 z
SI 32768
SF 500.1300129 MHz
wWow no
s58 0
LB 0.00 Hz
GB 0
PC 1.00
JUJ A
T T T T T T T T T T
10 9 8 7 6 4 3 2 1 0 ppm
ol f= o o
(=] § e (=) e
| " i
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b ) XMJ-1-H
LA 19Fdeft CDC1l3
TTT
NO, NAME JHZ20130911
rL\ EXPNO 6
PROCNO 1
S | Date_ 20130911
Time 17.20
_u~O|A/ INSTRUM spect
PROBHD 5 mm PATXO 19F
N PULPROCG zg
TD 131072
SOLVENT CDC13
NS 8
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 512
DW 5.000 usec
DE 6.00 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ===ss=s==
NUC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WDW no
SsB 0
LB 0.00 Hz
GB 0
PC 1.00

T T T T T T
-20 ~40 -60 ~-80 ~100 =120 ~140 ~160 -180 ppm
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NAME JHZ20130607
9

SN SORESSRENNISIES XMJ-1 = o EXPNO
“ s @ ® s e e 8 e 5 8 8 e ¢ & 8 8 C13CPD CDC13 10 M~ PROCNO 1
o~ M m NOOITNANANDOVODNTNODOW . ..
WL WO Mmoo NN N NN N ©w® Date 20130607
e e L e B B B R R R R I e R e R e e | momm .., s
Time 14.12
NI 2= N
PROBHD 5 mm PATXO 19F
PULPROG zgpa30
™D 65536
SOLVENT CDC13
NO, NS 33
DS 4
SWH 30030.029 Hz
S FIDRES 0.458222 Hz
AQ 1.0912410 sec
_uNO|A/ RG 456.1
N DW 16.650 usec
DE 6.00 usec
T 296.4 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== (CHANNEL [l ========
NUC1 13C
P1 9.50 usec
PL1 -0.50 dB
SFO1 125.7703643 MHz
||||| CHANNEL 2 ===
CEDP waltzlég
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL1 16.05 dB
PL13 16.50 dB
SFGC2 500.1320005 MHz
S1 32768
SF 125.7577745 MHz
wDw EM
SSB 0
LB 3.00 Hz
G 0
C 1.00

T T T T T

T T T T T T T T
210 200 1%0 180 170 160

0 140 130 120 110 100 90 80

[
-
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7.88
7.86
7.83
7.81
7.55
7.53
7.50
7.48
7.47
7.38
7.37
7.36
7.34
7.33
7.31
7.30
7.28

27

7

.76
1 75
1.73
l 72

.70
1 37
1.35
1.34
1.32
1.31
1.29
0.99

0.89
0.87

S é&.&

1-n-Butyl-2-(1,1-difluoro-2-(2-nitrophenyl)ethyl)-1H-benzo[d]imidazole (3cd)

JHZ20130614
mxmzo 7
PROCNO 1
Date_ 201308614
Time 16.34
INSTRUM spect
NO, PROBHD 5 mm PATXO 19F
PULPROG 2930
N D 65536
SOLVENT cDC13
— NS 8
F2C—0 DS 2
N SWH 10330.578 Hz
FIDRES 0.157632 Hz
aQ 3.1720407 sec
RG 22.6
DW 48.400 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
======== [CHANNEL f1 ========
NUC1 1H
Pl 14.14 usec
PL1 1.00 dB
SFOL 500.1330885 MHz
SI 32768
SF 500.1300120 MHz
WDW no
SSB 0
L 0.00 Hz
GB 0
PC 1.00
J 1
I I 1 I ] ]
10 9 8 7 1 0 ppm
(=] [l [ep] ool (8] ™~ [<+] o
(=] [] [ee] (=] B o (=] -
|l el ~ ~ o
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-92.21
-92.24
-92.28

N,N
19Fdeft CDC13

NO, M %
Z NAME JHZ20130614
EXPNO 8
FoC |A/ PROCNO 1
N Date_ 20130614
Time 16.36
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG 2g
D 131072
SOLVENT CDC13
NS 2
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 sec
RG 203.2
DW 5.000 usec
DE 6.00 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
======== (CHANNEL fl ========
NOC1 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
ST 65536
SF 470.5923770 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
T T T T T T T T T T
-20 -40 —-60 -80 -100 -120 -140 -160 -180 ppm
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NAME
™~ EXPNO
-+ PROCNO
~ Date_
Time
_ INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS
Ds
SWH
Znuw FIDRES
AQ
RG
N D
FL—&

o
—_—

w0
=1

o0
1
2

-
—_

121,00

145,25

1
135,76

1

8

6

4
124,49
122+ 91
120.00
118.09
116,51
37,99
37.8

m o
~ e
v n
- <
ot

151,
37.6

TM MmN N
—— et

—_—

— 44,90

T~ 32.02

—20.08
3

<

TE

N D1

JHZ20130614
9

1
20130614

16.39

spect

5 mm PATXO 19F
zgpg30

65536

CDC13

25

4

30030.029
0.458222
1.0912410
2580.3

16.650

£.00

296.2
2.00000000
0.03000000
1.893952498

-0.50
125.7703643

CHANNEL £2 ===

waltzlé

1H

80.00

1.00

16.05

16.50
500.1320005
32768
125.7577890
EM

(8]

3.00
[t}
1.40

210 200 190 180 170 160 1 140 130 120 110 100 90 g0 70 60 50 40 30 20 10

w
o
o

ppm

S75



98555444444443321 Mmooy - W
. J
P T 9w o PROTON CDC1

e

T\ \

2-(1,1-Difluoro-2-(2-nitrophenyl)ethyl)-6-methylbenzo[d]oxazole (3a’d)

NAME WJ20130606
EXPNO 13
PROCNO 1
Date_ 20130606
Time 16.43
ZOM INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg30
O CHs D 65536
|A SOLVENT CDC13
_HNO N NS B
N DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 35.9
DW 48.400 usec
DE 6.00 usec
TE 295.6 K
D1 1.00000000 sec
DO 1
======== (CHANNEL fl ========
NUC1 1H
Pl 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
SI 32768
SF 500.1300121 MHz
WDW no
SSB
LB 0.00 Hz
GB (4}
PC 1.00
JL 1
T T T T T T T T T T
2 8 7 6 5 4 3 2 1 0 ppm
o Ll Leed 1 a2l N o
o =] =] o —
Al feafeaffe o “
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@ NN
il KMI-ME
- 19Fdeft CDC13
Y
O CHs NAME W320130606
A EXPNO 14
F2C—\ PROCNO 1
N Date_ 20130606
Time 16.45
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg
™ 131072
SOLVENT cpCl3
NS 2
DS 4
SWH 100000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554150 =sec
RG 181
DW 5.000 usec
DE 6.00 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
——————-- CHANNEL f] ========
Nucl 19F
Pl 19.30 usec
PL1 4.00 dB
SFO1 470.5453180 MHz
SI 65536
SF 470.5923770 MHz
WOW no
SSB 0
LB 0.00 Hz
GB 0
PC 1,00
T T T T T T T T T T
-20 -40 -60 -80 -100 ~120 -140 -160 -180 ppm
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156.77
—150.50
139.96

157.30
157.04
——148.86

0 CH3

37.95

37.76
.57
-3

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES

134.04
37
1

CPDPRGZ2
NUC2
PCPD2
PL2
PL12
PL13
SF02

SI

SF

WDW

SSB

LB
GB
PC

WJ20130606
15
1
20130606
16.48
spect
5 mm PATXO 19F
z2gpg30
65536
CDC13
33
4
30030.029 Hz
0.458222 Hz
1.0912410 sec
362
16.650 uses
6.00 use:
296.3 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

-0.50 dB
125.7703643 MHz

CHANNEL f2 =======:
waltzl6
1H
80.00 use
1.00 dB
16.05 dB
16.50 dB
500.1320005 MHz
32768
125.7577890 MHz
EM
0
1.00 Hz
0
1.40

I T T

T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

T
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L
1

4

7.847
7.840
7.834
7.823
7.510
7.490
7.486
7.48

7.476
7.47

7.465
7.462
5.004

o-=Z

2.913
2.026
5.654
1.103
5.908
0.9086
6.146

Benzyl-TEMPO adducts 5

NAME WJ20131101
EXPNO 1
PROCNO 1
Date_ 20131101
Time 16.34
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg30

D 65536
SOLVENT CDC13

NS 8

DS 2

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 71.8

DW 48.400 use
DE 6.00 uset
TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl =======
NUC1 1H

Pl 14,14 uset
PL1 1.00 dB
SFO1 500.1330885 MHz
ST 32768

SF 500.1300127 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.00

|

T

ppm
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000N A NAME WJ20131101
MO~ TOONONWD o~ m ™M o« - <
@M MO DO D 0D — o ~ ~ ~ EXPNO 3
DO~~~ il 3 O, il ™ PROCNO 1
MM NN NN NN ] o A ™M o~ Date 20131101
Dl e B B e B R R | ~ (V) ™ ™ o - . -
Time 16.40
rLHMWy \w“w“rL _ _ _ _ INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 42
DS 4
SWH 30030.,029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 128
Dw 16.650 usec
DE 6.00 usec
TE 297.5 K
N D1 2.00000000 sec
| dll 0.03000000 sec
o) DELTA 1.89999998 sec
DO 1
======== CHANNEL fl ========
NUC1 13C
P1 9.50 usec
PL1 -0.50 dB
SFO1 125.7703643 MHz
======== CHANNEL [2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 16.05 dB
PL13 16.50 dB
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40

T T T T T T T
180 170 160 150 140 130 120 1

-
b
o

) 100 90 80 70 60 50 40 30 20 Ppm
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Ethyl 2,2-difluoro-3-(naphthalen-2-yl)propanoate

2.00
2.07
3.08

FPOWNTMONNNAT MmO M O T NNOVO o~

- - - - R T Y AN BT B B R MoNMNN W n ™~

i R e it cewve mmm -

TR\ \ Ve wi20131206
EXPNO 10
PROCNO 1
Date_ 20131206
Time 17.36
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG =g3l
0 65536
SOLVENT cDC13
NS B
Ds 2
SWH 10330.576 Hz
FIDRES 0.157632 Bz
AQ 3.1720407 sec
RG 45.3
ow 4B8.400 use
DE 6.00 use
TE 296.4 K
D1 1.00000000 sec
DO 1
wwmmenes CHANNEL f1 = -—
NUC1 1H
Pl 14.14 usme
PL1 1.00 dB
13028 500.1330885 MHz
ST 32768
SF 500.1300122 Muz
wWowW no
558 0
LB 0,00 Bz
GB 0
PC 1.00

|
I 1 1 ] ' ¥ I 1 1 1
8 1 0 PEm
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o w
0 vt
T ew
ass NAME WJ20131206
4. EXPNO 11
COOEt /_\ PROCKO 1
Date_ 20131206
“ “ Time 17.38
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG 29
™ 131072
SOLVENT cncis
NS a
Ds 4
SwWH 100000.000 Hz
FIDRES 0.762939 H=z
AQ 0.6554150 sec
RG 228.1
oW 5.000 usec
DE 6.00 usec
TE 296.4 K
D1 1.00000000 sec
™0 1
CHANNEL f1 =ww=wwwwe
NUCL 19F
el 19,30 usec
PL1 4.00 48
SFO01 470.54531680 MHz
51 65536
SF 470.5923770 MHz
WOW no
888 0
1B 0.00 Hz
G8 o
PC 1.00
\
T  I& T LB L} » T L4 1 A 2! 1
-96 -98 -100 -102 -104 ~106 ~108 -110 -112 -114 ppm
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MNM, NMW%”MHHNN“M o PETOg ~ NAME WJ20131206
¢ s le 8 AL B G AW 8 @ ™o ® EXPNO 12
<« o0 MAUALD~0WSinm 4 aInace 3
v o OO NNNNNN ™ —-_—-o ™ PROCNO 1
rlvtvd — R e e e R o bt 7 Date_ 20131206
< Z\\\\\\ _ < Time 17.41
INSTRUM spect
PROBHD S me1 PATX0 19F
PULPROG zgpail
™ 65536
SOLVENT copcls
NS €3
COOEt D5 :
SWH 9 Hz
FIDRES Hz
F F AQ 1.0912410 sec
RG 128
OW 16.650 usec
DE 6.00 usec
TE 297.0 X
Dl 2,00000000 sac
di:i 0.03000000 sec
U....wﬂ’ 1.802999998 sec
1 ]
mmmmmm—= CHANNEL f] ===
NUC1 13C
Pl a...r.,u usec
i -0.50 a8
SFol 125.7703643 MHz
wwmwwwww CHANNEL
CPDPRGZ
Nuca2
PCPD2 usec
PLZ dB
PLLZ dB
PL13 dB
SF02 500.1320005 MH=z
St 32768
SF 125.7577890 MH=z
WDW EM
558 0
La 3.00 H2
GB 0
2C 1.40

T T T
190 180 170 160 150 140 130 120 110 100 90 80 10 60
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10. GC-MS Spectra and **F NMR
1) Cross-coupling reaction of benzo-1,3-oxazolic difluoromethyl bromide with o-nitrobenzyl

bromide (2d)

o
@\Aar +@ > Chgar _Cu. CuBr2 :@
NO, Z N Phen,DMSO
50°C
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Figure S1 GC-MS of Reaction of 2-bromomethyl-benzooxazole with o-nitrobenzyl bromide (2d)
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2) a) GC-MS for step by step reaction of addition of 2a to mixture of 1a with copper powder

(:E />_CFZBr cu®@3eq) |_2a(067eq) g O .
Phen 15 min. CuBr;, (5%) 4h

la(l.0eq.) GC-MS yield: 59%

0 o o
(:E />—CF2H + (:[ />—CF2CF2—<\ j@
N N N

GC-MS yield:1% GC-MS yield:3%

Data path:

Data file:

Date:

Operator:

Sample:

Others:

ALS number: product factor:

Integral paramete:
Integrator: chemistry workstation

Method:
Title:

Signal:

peaks time/min scan top  scan type of peak revised area revised area area
fromscan endat peaks height total area relative area proportion

total revised area:
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Data path:
Data file:
Date:
Operator:
Sample:
Others:

ALS number:

Integral paramete: »

aF
product factor: ".

Method:
Title:

abundance

| o
et
|t
L et
| et
1. Jeit
b

rreT—Tr
time ) 100 A&
test M Fri Jul 04 15:46:57 2034

Data path:
Data file:
Date:
Instrument:
Sample:
Others:
number:

abundance

boann

y

c ‘M\MM&':&

Qr

AL
.-,l"'\
4 h(
,‘,'
ey '——TT‘
L 600 nw A KW RO

“‘“w-‘j;m e
+ Easgie 3

v ¥

¢ Crdatranieceiera
. Y e o N 1
.

Metohd:

.
" :. y

S87



Data path: .

Data file: . i =3

Date: M 'y 3 t

Instrument :
Sample: i

Others:

number:

abundance

scan 889 (9.268 mi

Data path:
Data file:
Date:
Instrument:
Sample:
Others:
number:

abundance
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b) ** F NMR for step by step reaction of addition of 2a to mixture of 1a with copper powder

-98.299

o - o M
A o S
B o ~ @
- o o o
& M -

o -

o et Py i st
ppm 13.3 ppm 11%.5 ppm
1
. !
0 -10 -20 -30 -40 -50 -60 =70 —80 -90 -100 - -130 -140 ==l

3) a) GC-MS for step by step reaction of addition of 1a to mixture of 2a with CuBr

O™ sy | s 70
Phen an Cu°(23eq) Q 3aa

2a(1.0eq.) GC-MS yield: 58%

“A” (I e

GC-MS yield: 4% GC-MS vyield: 8%
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—— B ==y

jDa(apalh: . Qm‘m R -
Data file: 2 7 )
Date: 2L et 138y :
Operator: g
Sample: Sanpie 1 v m
Others: !

ALS number: product factor: ]

Integral paramete: it o
Y

Method: € umpdcham .l sethode tent N

Title:
Signal: TIC 1§ frdeta mae

peaks time/min scan top scan typeof peak revised area revised area area
- from scan endat peaks height totalarea relative area proportion :

S 10 e 334 3% 2369043 I0TIEEQ 14 AN .-
554794 LUZIIING i~ M
3 4368 s O

1 W

& A ¥ TI3 OTRA BB 3 8N

T W27 N4 sEs AYS BV SII4NT 100N 7 aEN

4 S 3% 9% U I VR 467533 WTLC6E 3 TN : 1808

Y o11.%% 3301 12V B ITA7254 1330%200 8. 99% S N

& 12 4%y 1OL0 338 Qs W 630418 JEAATATY 13 NN N 1) .

T 42,004 1)3%2 130 1371 BA 65631 9451290 Y TIN. @1 ",
O 14 A% 102D JENE 1E4E IV unuu nouun 3”..0‘ s ao — ww
P O1% 29 Jaws 31700 173 BB 514 £742¢02 159 l J91IN b'

e N34 1YTS ATHS AT BB STEUTY 21945265 13 30N T 15aN

total revised area:  ¢¢¢Ainn

Data path: ¢

Data file: :-' n\datmol G201
Date:

Operator: el R
Sample: Sanple

Others: :

ALS number: L4 product factor: 1

Integral paramete: 0t o
Ir : hemistry ion
Smadehem lumethodestost N

Method:
Title:

abundance
Partv
| fernil
(IR LU
R L )
U

L 2Im0t

LR
Isnd
WA e
" 5
TR0 . |
tnnen
0000
Aotz . y D
5 3 - X.e A‘ :
TN
e t R
(TN

100 SR
nlm gfm r‘ 15983
ime e ey oy e e s
tme . 308 400 SW 609 700 KO0 200 1000 10,00 (200 1000 1L00 1500 1A06 17,60

test M Fri Jul 0d 1% 32:95 2014
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Data path:

Data file: 0 c-mum.m-..
Date: ¢ !
Instrument: {“‘ el ie g Metohd:
Sample: e "
Others: .

number: y

abundance

. \
‘, = |l el ,,dll. L
W1 N oW B e YR Nen

Data path:

Data file:

Date:

Instrument:
Sample:

Others:
number: J
abundance scan 889 (9.286

E

e
wean
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Data path:
Data file:
Date:
Instrument:
Sample:
Others:
number:

abundance

b) ** F NMR for step by step reaction of addition of 2a to mixture of 1a with copper powder

Wi\au.m »

el

A e g

x‘“

twi-1

F19

€DCL3

~N& !A-—-—. .L.. - -

~ Metoha:

lln

o 1 1

©,CF3

CTESTIsT0N W

.620

- —-62

scan 1634 (14.900 min): | i o

mo T

3

-

—=77.583
-97.224
-97.259
-97.295
-119.634
-119.745

<

0
—CFH

Q
i
q

—=-119.634
—-119.745

=

—-97.258

_--91.224
T~-97.295

i

_.~

1 t- :§_§=-———77.533

-20

-40

-60

1.500>~=

T
-140

U
-
15
o

T
-100

'
o
o

0.017>—
0.239>=
0.225>=

4) a) GC-MS for one-pot reaction of 1a and 2a under Cu-mediated
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JI—

Data path: €l tan 2014830 4=y
Data file: n
Date: ¢ dwiante 1y
Operator:
Sample: Samiiie )
Others:
ALS number: | product factor: '
Integral paramete:
Integrator: chemistry workstation
Method: mEL e et e (et W
Title:
Signal: tars mp
peaks time/min scan top scan typeof peak

from scan endat peaks height
$ 1l ’ L o b
40 - 0wy
4 e WY
. J S,
iU D4 Ml m
$ ' LI L sratoau
15 ¢ LXI0 2330 ™ sy4eLll
| .37 AL 34T ihan?
BRI 1442 1002 B I e
3 ’ e 172 b e
PR} T 1744 1%05 b
L L A4 468 40
" a9 a4 SSFBL 3 MIES
total revised area:
Data path:
Data file: ?;‘ll“l.\.l.-'\
Date: :
Operator: LR LTSS LT LR LA TY
Sample: Suspie
Others: 3
ALS number: » product factor: |

Integral paramete: "ol

y workst:

Method: [ mmdsnen aethede . bant W

Title:
et
el
L
Lol ]
LR
et
1 et
Seoliy

2 et

ses|

v

1 Seeid

“vj.-"!.‘
e
TS

L

.

i e s

time

et M Fri Jul 04 3547 4 2054

W o T A Ve .

R
Cord _!
W o« Jen -;—':Fw
”.. 1

-

" L
revised area revised area area
total area relative area  proportion .
4000TE 1.00% 661 rinn
sTev 40 7 I b o -
RANELT R 1 9% 33 o’
26859911 1 1w
12031282 hSm a0
L4dEALL 4 0 4. 30m
Y4leoiey Lo 290 -
1566505%  UORAN 0 SAeN ~ly. - L
JA0DIATAS 100 . UUN  #) I - -
FERRERE [} 101N 0 N
SI%064W 11l L. 7emn
LIES) B AT L. LoAnas
FRALTN LS 2] LI 2% Y 0 TN

SIS SIAY ]
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Data path:

Data file: . Blmlm-&.

Date: P
Instrument: u'u . 3
Wi

Sample: Easp)
Others: =" " il
e,

number:

abundance

- |

>
‘ 2 | aaly g'l“'

Wron oW B e w N Ne

Instrument:
Sample:
Others:
number:

abundance

=

e
wean

scan 889 (9.286 mil
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Data path: » £ Sdatand 30 -
Data file: e ALEAS B
Date: « %L roye PR
Instrument: -~ %708 .
Sample:  role 1

Others: .

number: "

abundance -
? scan 1640 (14.945 mitﬂq

-
2
.

aass

b) **F NMR for one-pot reaction of 1a and 2a under Cu-mediated

™M =

o o~ AT O w0

o ~ - o o~

o w NN N . .

. oo

~ ™~ | il ol ok o

0 ~ oo o -

twf-3 1 1 [ (]
F19 CDC13 | | N/

@,cFa

—=77.573
—=97:219
- —=97.254
—=-97.290
—=119.653
—=119.764

ﬂ' JJ\/‘\\_ ' @0 e

T T
ppm -119.5 ppm

-77.6 ppm -97.2

l |

T T T T T T T T T T T T T T T T
0 -10 -20 =30 -40 -50 -60 =70 -80 -90 -100 =-110 =120 =130 =140 =150 ppm

1.500

0.039
0.804
0.054
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5) a) GC-MS for the reaction of 1a with 2,3-Dihydrofuran®

o [©]
SCRaBr + @ _Cut2eq) o ,
N o/ DMSO,50°C )—CF, Br
la " 6
19F NMR yield: 29%,
GC-MS yield: 9%
Data path: CNBAL I 420 4
Data file: 0
Date: fJul Wi 13 0
Operator:
Sample: fampile |
Others:
ALS number: |y product factor:

Integral paramete: Ut ELEEE w

Integrator: chemistry workstation

Method: S emtthes' Lo thode togt W
Title:

Signal: * TIC. ¢ DDleta ms

peaks time/min scan top scan typeof peak revised area revised area area
from scan endat peaks height total area relative area proportion

LT L T

330 151 ¥
Tey 51 ’ -
093 WE son B SO.00N  £1.313%
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b) *F NMR for the reaction of 1a with 2,3-Dihydrofuran®
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