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1. General Statement

1,2-Dimethoxyethane (DME) was distilled, and stored over molecular sieves 4A under nitrogen
atmosphere. NbCls was used as purchased (Aldrich Co.) and handled under argon atmosphere.
All the reactions were carried out under argon atmosphere.

Column chromatography and preparative thin layer chromatography (preparative TLC) were
conducted on silica gel (PSQ 60B, Fuji Silysia Chemical Ltd. for column chromatography and
Wakogel B-5F, Wako Pure Chemical Industries for preparative TLC, respectively).

NMR spectra were recorded on Unity Inova-400 instrument (Varian Ltd., 400 MHz for 'H, 100
MHz for "*C, 376 MHz for "°F) and INM-AI1300 instrument (JEOL, 300 MHz for 'H, 75 MHz for

BC) using CDClj; as a solvent. Chemical shifts () for "H were referenced to tetramethylsilane (8
= 0.00 ppm) as an internal standard. Chemical shifts (8) for C were referenced to a solvent
signal (CDCl;, 6= 77.00 ppm). Chemical shifts (6) for PF were referenced to a,a,a-

trifluorotoluene (& = —63.9 ppm) or hexafluorobenzene (& = —162.9 ppm) as an internal standard.

IR spectra were recorded on FTIR-8600PC instrument (Shimadzu Co.) using CHCl; as a solvent.
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2. Spectra Data of the Products

2-1. 4-Phenyltoluene 2a.

Ph@CHS

1H NMR (400 MHz, CDCls): & = 7.58 (2H, d, J = 7.2 Hz), 7.49 (2H, d, J= 8.0 Hz), 7.42 (2H, t, J =
7.4 Hz), 7.32 (1H, t, J = 7.2 Hz), 7.25 (2H, d, J = 8.0 Hz), 2.39 (3H, s). 13C NMR (100 MHz,
CDCLy): & = 141.1, 138.3, 137.0, 129.5, 128.7, 127.0, 126.9, 21.1.

The 'H and >C NMR spectra were in complete agreement with those in the literature (Tao, B.;
Boykin, D. W. J. Org. Chem. 2004, 69, 4330-4335.).

2-2. 3-Phenyltoluene 2b.

CHg

o

IH NMR (400 MHz, CDCl3): 6 = 7.59 (2H, d, J = 8.0 Hz), 7.46-7.37 (4H, m), 7.36-7.30 (2H, m),
7.17 (1H, d, J = 7.6 Hz), 2.42 (3H, s). 13C NMR (100 MHz, CDCl3): § = 141.3, 141.2, 138.3,
128.7,128.6, 127.97, 127.96, 127.2, 127.1, 124.3, 21.5.

The 'H and >C NMR spectra were in complete agreement with those in the literature (‘ The Aldrich
Library of °C and 'H FT NMR Spectra’, Pouchert, C. P.; Behnke, J., Ed., Edition I, Vol. 2, 32A.).

2-3. 4,4’-Dimethylbiphenyl 2c.

1H NMR (400 MHz, CDCly): & = 7.48 (4H, d, J = 8.4 Hz), 7.24 (4H, d, J = 8.4 Hz), 2.39 (6H, s).
13C NMR (100 MHz, CDCly): & = 138.2, 136.7, 129.4, 126.8, 21.1.

The 'H and °C NMR spectra were in complete agreement with those in the literature (Xu, X.;
Cheng, D.; Pei, W. J. Org. Chem. 2006, 71, 6637.).
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2-4. 3,5-Dimethylbiphenyl 2d.

CHg

CHg
I'H NMR (400 MHz, CDCl3): 8 = 7.58 (2H, d, J = 7.4 Hz), 7.42 (2H, t, J= 7.6 Hz), 7.33 (1H, t, J =
7.4 Hz), 7.21 (2H, s), 7.00 (1H, s), 2.38 (6H, s). 13C NMR (75 MHz, CDCl;): § = 141.4, 141.2,
138.2, 128.9, 128.6, 127.2, 127.1, 125.1, 21.4.

The 'H and >C NMR spectra were in complete agreement with those in the literature (Li, J.-H;

Tang, B-X; Tao, L-M.; Xie, Y.-X.; Liang, Y.; Zhang, M.-B. J. Org. Chem. 2006, 71, 7488. ).

2-5. 4-Fluoro-4’-methylbiphenyl 2e.

LA on

IH NMR (400 MHz, CDCl;): § = 7.54-7.51 (2H, dd, J = 8.8, 5.6 Hz), 7.44 (2H, d, J = 8.0 Hz),
7.24 (2H, d, J=8.0 Hz), 7.11 (2H, t, J= 8.8 Hz), 2.39 (3H, s). 13C NMR (100 MHz, CDCl;): &
=162.3 (d, J = 244 Hz), 137.3, 137.2 (d, J = 3.0 Hz), 137.0, 129.5, 128.4 (d, J = 8.0 Hz), 126.8,
115.5(d,J=21 Hz), 21.1. 19F NMR (376 MHz, CDCl3): § = —117.5 (m).

The 'H and °C NMR spectra were in complete agreement with those in the literatures (‘'H NMR:
Moore, L. R.; Shaughnessy, K. H. Org. Lett. 2004, 6, 225; B3C NMR: Wang, Y.; Sauer, D. R. Org.
Lett. 2004, 6, 2793.).

S4



2-6. 3-Fluoro-4-phenyltoluene 2f.

PhQCHS

F
IH NMR (400 MHz, CDCL,): 8 = 7.56 (2H, d, J=7.4 Hz), 7.44 2H, t, J= 7.4 Hz), 7.35 (1H, t, J =
7.2 Hz), 7.29-7.22 (3H, m), 2.31 (3H, s). 13C NMR (100 MHz, CDCl;): § = 161.6 (d, J = 243
Hz), 140.7 (d, J= 7.6 Hz), 139.9 (d, J = 2.3 Hz), 131.7 (d, J = 5.3 Hz), 128.8, 127.5, 126.9, 123.6
(d,J=17 Hz), 122.3 (d, J= 3.1 Hz), 113.4 (d, J= 23 Hz), 143 (d, J=3.4 Hz). 19F NMR (376
MHz, CDCls): § =-118.7 (t, J=9.2 Hz).

The 'H and "C NMR spectra were in complete agreement with those in the literature (Lipshutz, B.
H.; Siegmann, K.; Garcia, E.; Kayser, F. J. Am. Chem. Soc. 1993, 115, 9276.).

2-7. 4-Benzyltoluene 2h.

PhCHZQCH3

1H NMR (400 MHz, CDCL3): § = 7.29-7.26 (2H, m), 7.22-7.16 (3H, m), 7.09 (4H, s), 3.94 (2H, s),
2.31 (3H,s). 13C NMR (100 MHz, CDCly): 8 = 141.4, 138.0, 135.5, 129.1, 128.84, 128.78, 128.4,
125.9,41.5, 21.0.

The 'H and "°C NMR spectra were in complete agreement with those in the literature (Molander, G.
A.; Elia, M. D. J. Org. Chem. 2006, 71, 9198.).
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2-8. 3-Methyl-5-(trifluoromethyl)biphenyl 1d.

CF3

PhQ y

CHs

IH NMR (400 MHz, CDCl): & = 7.63 (1H, s), 7.61-7.53 (3H, m), 7.50~7.43 (2H, m), 7.42-7.36
(2H, m), 2.48 (3H, s). 13C NMR (100 MHz, CDCLy): § = 142.0, 139.9, 139.2, 131.2, 131.1 (q, J
=31.7 Hz), 128.9, 127.9, 127.2, 124.5, (4, J = 3.7 Hz), 124.3 (q, J= 271 Hz), 121.2 (q, J = 3.8 Hz),
21.4. 19F NMR (376 MHz, CDCLy): = —63.7 (s). IR (CHCL): v = 3618, 3018, 2401, 1356,
1128, 872 cm.

2-9. 4-Phenyl-a,a-difluorotoluene 3.

Ph—«<::>»—CHF2

IH NMR (400 MHz, CDCly): 8 = 7.67 (2H, d, J= 7.6 Hz), 7.62-7.55 (4H, m), 7.46 (2H, t, J= 7.8
Hz), 7.38 (1H, t, J = 7.2 Hz), 6.69 (1H, t, J= 56 Hz). 13C NMR (100 MHz, CDCl;): & = 143.7,
140.1, 133.2 (t, J = 13 Hz), 128.9, 127.9, 127.4, 127.2, 126.0 (t, J = 5.9 Hz), 114.7 (t, J = 237 Hz).
19F NMR (376 MHz, CDCl3): 8 = —111.5 (d, J = 56 Hz). IR (CHCls): v = 3020, 1377, 1219,
1076, 1034, 733 cm".

2-10. 3-Phenyl-a,a-difluorotoluene 4.

CHF,

Ph

TH NMR (400 MHz, CDCly): & = 7.73-7.67 (2H, m), 7.59 (2H, d, J = 8.4 Hz), 7.55-7.43 (4H, m),
7.38 (1H, t, J= 7.2 Hz), 6.70 (1H, t, /= 56 Hz). 13C NMR (100 MHz, CDCl;): & = 141.8, 140.2,
134.9 (1), 129.4 (t, J= 2.0 Hz), 129.2, 128.9, 127.8, 127.2, 124.32 (t, J = 6.1 Hz), 124.28 (t, J = 6.1
Hz), 114.7 (t, J = 238 Hz). 19F NMR (376 MHz, CDCL): 8 = -111.8 (d, J = 56 Hz). IR
(CHCly): v = 3067, 1369, 1219, 1065, 1034, 702 cm .
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4-Phenyltoluene

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmrl
INOVA-400 "ud00"

Relax. delay 1.496 sec

Pulse 45.0 degrees

Acg. time 3.504 sec

Width 5999.7 Hz

8 repetitions

O0BSERVE H1, 399.8551931 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 40 sec

E.I@oE

7.234

2a

2.391

-0.000

3."H, *C, and "°F NMR Spectra of 2a-h, 1d, 3, and 4

0 ppm
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STANDARD C13 OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmri
INOVA-400 "u400"

Relax. delay 0.499 sec

Pulse 45.0 degrees

Acgq. time 1.501 sec

Width 25141.4 Hz

448 repetitions

OBSERVE C13, 100.5688147 MHz
DECOUPLE H1, 389.9571931 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 34 min, 17 sec

129.454
28.729

1

—141.123

/—136.996
=130

/

/
—
e

127.227
<127 .1486

126.871

126.948

Ph

2a

77.317

000
\_76.683

21.086

T
60

T

T

L
40

T

™

T

T
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PFG_4N
STANDARD H1 OBSERVE

Pulse Sequence: s2pul S
Solvent: CDC13 <
Ambient temperature CHj ¢
User: vnomrl b o
INOVA-400 "ud400" 2| =
Ph , 2
Relax. delay 1.496 sec
Pulse 45.0 degrees
Acq. time 3.504 sec
Width 5998.7 Hz
8 repetitions
OBSERVE H1, 399.9551833 MHz
DATA PROCESSING
FT size 65536
Total time 9 min, 40 sec
<
n
=
~
-
-
J A
L T T T T T T T T T T A\ T L _,J|_‘:\\_\ T H T 1 T TTT a‘ T T T
9 8 7 6 5 3 0 ppm
- [E—
9.28
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STANDARD C13 OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmri
INOVA-400 "uq00"

Relax. delay 0.499 sec

Pulse 45.0 degrees

Acq. time 1.501 sec

Width 25141.4 Hz

1024 repetitions
OBSERVE C13, 100.5688120 MHz
DECOUPLE H1, 399.9571931 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 34 min, 17 sec

141.321

141.199

\—138.312

Ph

128.672
128.642

CHy

~—127.158

127.139

\

\_124.251

2b

77.317

22 000
76.680

21.540
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PFG_aN
STANDARD H1 OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmrl
INOVA-400 "ud400"

Relax. delay 1.496 sec
Pulse 45.0 degrees
Acq. time 3.504 sec
Width 5999.7 Hz

8 repetitions

OBSERVE H1, 399.9551818 MHz

DATA PROCESSING
FT size 65536
Total time 0 min, 40 sec

7.488

7.467

7.257
.256

i
7 .256

7.246
7.225

CHj

OLro =

2.388

L

|
S —
L

0.001

000
-0.001

o

6.00
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STANDARD C13 OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmrl
INOVA-400 “udoo" CHg CH; 2¢ |

Relax. delay 0.499 sec

Pulse 45.0 degrees

Acgqg. time 1.501 sec

Width 25141.4 Hz

1024 repetitions
OBSERVE C13, 100.5688120 MHz
DECOUPLE H1, 399.9571931 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 34 min, 17 sec

129.408
126.784

138.243
136.683

77.317

.000
\—76.680

72

S12
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3,5-Dimethylbiphenyl

Pulse Seguence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmrl
INOVA-400 "udo00"

Relax. delay 1.496 sec

Pulse 45.0 degrees

Acqg. time 3.504 sec

Width 5999.7 Hz

8 repetitions
OBSERVE H1, 399.9551801 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 40 sec

7.587
~7.583
7.578
7.566

—7.438

.420

—7

CHj,

Ph 2d

344
“326 )

7.417
7.401
-7.347

7.
-7
\..7.260

—

Z2.383

\

1.547

=-0.000




3.5

+-4-Dimethylbiphenyl

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmril
INOVA-400 "ud00"

Relax. delay 0.499 sec

Pulse 45.0 degrees

Acg. time 1.501 sec

Width 25141.4 Hz

1024 repetitions
OBSERVE C13, 100.5688158 MHz
DECOUPLE H1, 399.9571931 MHz
Power 42 dB

continuously on

WALTZ2-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Total time 34 min, 17 sec

141.424

T -1838.220

128.863

--128.607

127.166
\-127.051

125.083

Ph

77.320

76.683

21.399

T

200 180

i Ea A

T

160

T

T

100

T T

60

T

T

T

T T

40

T

R aran e e
ppm
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4-Fluoro-4-methylbiphenyl

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmri
INOVA-400 *ud00"

Relax. delay 1.496 sec

Pulse 45.0 degrees

Acq. time 3.504 sec

Width 5999.7 Hz

8 repetitions

OBSERVE H1, 399.9551801 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 40 sec

7.260

-O-Cyen =

2-394

1.551

\-1.548

0.002

T\—-0.000
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4-Fluoro-4-methylbipheny?

Pulse Sequence: s2pul E O CH; 2e
Solvent: CDC13

Ambient temperature
User: vnmri
INOVA-400 "u400"

Relax. delay 0.49% sec
Pulse 45.0 degrees

Acq. time 1.501 sec

Width 25141.4 Hz

1024 repetitions
OBSERVE C13, 100.5688155 MHz
DECOUPLE H1, 399.9571331 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

BATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Total time 34 min, 17 sec

129.508
128.470

137.209
—128.390

—137.007

126.948
126.822

77.320

.000
76.683

115.623
115.409

137.347
137.240
21.052

163.476

—-161.035

¥ aas p pirorin) Q ml!li¢t5k431 xglii . i ) p

LI e e (I L O [ B A L ) L R L L L L L

200 180 160 140 120 100 80 60 40 20 ppm
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STANDARD F13 OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmri
INOVA-400 "u400"

Relax. delay 9.500 sec

Pulse 45.0 degrees F OIm 2e
Acq. time 0.500 sec
Width 100.0 kHz
16 repetitions
OBSERVE F19, 376.3343341 MHz
DATA PROCESSING
FT size 131072
Total time 2 min, 40 sec
o~ S
%ﬂ%mm
~NSAN
TN O
o Tt 4
-
sz
~ -
- b1
- 1
|
o \\L
o
=4
3l
-3
1
e A nen — = T L S S s LR e sy o s R T
=40 ~50 -60 =70 -80 -90 ~-100 -110 -120 -130 ppm
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2-Fluoro-4-phenyltoluene

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
User: wvnmri
INOVA-400 "u400"

Relax. delay 1.496 sec

Ph CHs
Pulse 45.0 degrees 2f
Acq. time 3.504 sec sz
width 5899.7 Hz s
8 repetitions oo
OBSERVE H1, 399.9551803 MHz [
DATA PROCESSING _L/
FT size 65536
Total time 0 min, 40 sec e
o o
~negas L
SANNT
it
-
n o
iy
.
£
o ﬁi
o
o~ N
M.
e
o~
5 : 23
i o 5S
L7 3o NS
N L
©
w 5
4“%2046 & -
~NOBw B bn oo .
InN S TQ N J
~ Ll S N N
LY
LCEP - L
T F g T T T T T T 71 T T I T — T T
9 8 7 4 0 ppm
EE—— (P
9.86
3.00
2,315
IH, S
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2-Fluoro-4-phenyltoluene

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmril
INOVA-400 "ud00"

Relax. delay 0.499 sec

Pulse 45.0 degrees

Acq. time 1.501 sec

Width 25141.4 Hz

704 repetitions
OBSERVE C13, 100.5688151 MHz
DECOUPLE H1, 399.9571931 MHz
Power 42 dB

continuousty on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 34 min, 17 sec

162.786

160.356

U

139.952
\—139.929

140.764
140.688

I

131.683
131.640

128.806

127.490
126.868

&

Ph

123.729
123.557-
122.321
\_-122.290
113.624

¥

113.399

e

14.288
14.254

— ,,,,,,,,441;:7

—l

LA L L L L L L L I S B

200 180

160

140

120

T T

100

L N e e S o B 3

80

60

LI S I B B

40

20
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2-Fluoro-4-phenyltoluene

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmril
INOVA-400 '"ud400"

Relax. delay 9.500 sec

Pulse 45.0 degrees

Acqg. time 0.500 sec

Width 100.0 kHz

16 repetitions
OBSERVE F19, 376.3343311 MHz
DATA PROCESSING
FT size 131072
Total time 2 min, 40 sec

-63.900

Ph

CHy

-118.649

-118.677
-118.698

-90

=100




4-Benzyltoluene

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmrl
INOVA-400 "u400"

Relax. delay 1.496 sec

Pulse 45.0 degrees

Acq. time 3.504 sec

Width 5899.7 Hz

8 repetitions

OBSERVE H1, 399.9551807 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 40 sec

-

J

7.258
7.191

7.180
7.088

PhCH,

CHa

2h

3.944

2.313

1.551

0.000

T T

—

0

ppm
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4-Benzyltoluene

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmri
INOVA-400 "u4q00"

Relax. delay 0.433% sec

Pulse 45.0 degrees

Acq. time 1.501 sec

Width 25141.4 Hz

512 repetitions
OBSERVE C13, 100.5688162 MHz
DECOUPLE H1, 399.9571931 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Total time 34 min, 17 sec

141.382
138.037
135.508

129.115

128.779

128.398

PhCH,

125.945

2h

77.317

27.0

76.680

41.475

-20.994
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Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmrl

INOVA-400 "ud400" =
-
Relax. delay 1.496 sec CF3 ~
Pulse 45.0 degrees
Acq. time 3.504 sec
Widih 5399.7 Hz Ph 1d
8 repetitions
0BSERVE H1, 399.9551822 MHz Me
DATA PROCESSING
FT size 65536
Total time 0 min, 40 sec \
/
-
~o©o
™MW O i
- DG
P PN
NN ~ 8
~w f /f Ml
EI N < 0o
TG L282
w0 . nwom ., w
~ > DO N =
~ sRET o~ 5
. AN g )
Mo, ~ 2
/// - E
—
J ¥
|L I} A Lﬁ
LA B T s Sai o Lo e e T S s s e T — T T
9 8 7 6 5 % 0 pp
I R S P [E— P
32.74 2.76 4.47
31.61 25.36 3.06
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STANDARD C13 OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmril
INOVA-400 "u400"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.501 sec

Width 25141.4 Hz

9984 repetitions
OBSERVE C13, 100.5688102 MHz
DECOUPLE H1, 399.9571931 MHz
Power 44 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Total time 14 hr, 16 min, 41 sec

141.956

139.930

139.221

131.1883

Ph

124.500

P
124462

121.208

121.132

121.170
121.093

CFa

1d

Me

\

77.320

76.683

21.436

LN e B A O B

200 180

L e

160

140

T
120

TT T T

Lo

100

I i e i s s O

80

60

LI B

40

B B e A B o o o S
20 ppm
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3-trifluoromethyl1-5-methylbiphenyl

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmril
INOVA-400 "u400"

Relax. delay 9.500 sec

Pulse 45.0 degrees

Acgq. time 0.500 sec

Width 100.0 kHz

54 repetitions
OBSERVE F19, 376.3343216 MHz
DATA PROCESSING

FT size 131072
Total time 9 min, 0 sec

Ph 1d _

~63.713

-162.900

LI L I B L B

60 40 20

T T

LA A I L A L L L A L L N L UL L L LN LI LB

T
0 =20 =40 -60 -80 -100 -120 -1410 -160 ppm
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4-Phenyl-alpha,alpha-difluorotoluene

Pulse Sequence: s2pul
Solvent: CDC13

User: vnmrl

INOVA-400 “ud00" _ﬁ/F7
S ok

Relax. delay 1.4396 sec /////////

Pulse 45.0 degrees

Acq. time 3.504 sec

Width 5999.7 Hz

8 repetitions

OBSERVE Hi, 399.9551886 MHz

DATA PROCESSING

FT size 65536

Total time 0 min, 40 sec

NIDONO®

CO~®G®OND N
Ambient temperature - .. oro - - &3
mp ur 77777.77.44

7.658
7.605
7.602
7.597

7.677
/ﬁ,

1.540

1.536

1.256

0.000

— - ST |

0.19

0

ppm
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4-phenyl-alpha,alpha-difluorotoluene

Pulse Seguence: s2pul

Solvent: CDC13
Ambient temperature
User: wvnmri
INOVA-400 "u4o00"

Relax. delay 0.499 sec

Pulse 45.0 degrees

Acq. time 1.501 sec

Width 25141.4 Hz

1300 repetitions

OBSERVE C13, 100.5688138 MHz
DECOUPLE H1, 399.9571931 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 43 min, 32 sec
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4-Phenyl-alpha,alpha-difiuorotoluene

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmrl
INOVA-400 "ud400"

Ph

Relax. delay 9.500 sec CHF, 3
Pulse 45.0 degrees
Acgqg. time 0.500 sec
Width 100.0 kHz
16 repetitions
OBSERVE F19, 376.3343250 MHz
DATA PROCESSING
FT size 131072
Total time 2 min, 40 sec
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3-Phenyl-a,a-difluorotoluene

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmri
INOVA-400 *u400"

Relax. delay 1.496 sec

Pulse 45.0 degrees

Acq. time 3.504 sec

Width 5999.7 Hz

8 repetitions

OBSERVE H1, 399.9551897 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 40 sec

6.560

Ph

CHF,
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3-Phenyl-alipha,alpha-difluorotoluene

Pulse Seguence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmri
INOVA-400 “ud400"

Relax. delay 0.499 sec

Pulse 45.0 degrees

Acqg. time 1.501 sec

Width 25141.4 Hz

1400 repetitions
OBSERVE C13, 100.5688135 MHz
DECOUPLE H1, 399.9571931 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 46 min, S3 sec
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3-Phenyt-alpha,alpha-difluorotoluene

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: vnmrl
INOVA-400 "u400"

Relax. delay 9.500 sec

Pulse 45.0 degrees

Acgq. time 0.500 sec

Width 100.0 kHz

16 repetitions
OBSERVE F18, 376.3343250 MHz
DATA PROCESSING
FT size 131072
Total time 2 min, 40 sec

-63.900

Ph

CHF,

-111.732
-111.882
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