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'H NMR spectrum of PdCL,BPy
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 4-
methylphenyboronic acid (Table 1, entry 1).
Product: 4-phenyltoluene [CAS: 644-08-6]

GC Analysis
FID1 A, (OSAKO¥T0307501.D)
pA] RT / min Peak width  Area Area%
1 mesitylene =
9000 b 3.663 0.0337 1.63817e4 50.41513 |
: g (ntemal standard) 3. 785 0.0125 118.64408 0.36513 |
8000 4. 050 0.0164 307.19592 0.94540 .
] duct 2 4,230 0.0338  49.20497 0.15143
7000 - product 2 5. 830 0.0186  8.07571 0.02485
3 T 6.395 0.0359 1.52722e4 47. 00054
6000 6. 880 0.0226 356.62057 1. 09751
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Comparison with NIST Mass Database Library

Library Searched
Quality
ID
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Scan 315 (5.767 min): TO3075-1.D

18 MS result

93% similarity with authentic data.
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with
phenylboronic acid (Table 1, entry 3).
Product: biphenyl [CAS: 92-52-4]

GC Analysis
; FID1 A, (OSAKO¥T0308501.D)
oA
1 RT / min Peak width  Area Area%
5000 mesitylene 3.638 0.0206 4111.21777 44.62198
(internal standard) roduct 4. 047 0.0152 361.08722 3.91914
4 P 5. 822 0.0219 4741. 13086 51. 45888
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Comparison with NIST Mass Database Library

Library Searched : C:\Database\Nist98.1
Quality : 91
ID : Biphenyl

Abundancq Scan 261 (5.306 min): TO3085-1.D
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 4-
methoxyphenylboronic acid (Table 1, entry 5).
Product: 4-methoxybiphenyl [CAS: 613-37-6]

GC Analysis
FID1 A, (OSAKO¥T0308300.D)

pA 3
9000 mesiylene RT /min Peak width  Area Area%

E (interna| standard) 3. 333 O. 0237 5687. 55615 21 05810

8000 3. 654 0.0224 9641. 19141 35.69637

] 2 4. 060 0.0206 2124.65771 7.86651

7000 7 T 7.129 0.0417 9287.93164 34. 38843
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Comparison with NIST Mass Database Library

Library
Quality
ID

Searched
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Scan 381 (6.331 min): TO3083-1.D
MS result

91% similarity with authentic data.
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 4-
biphenylboronic acid (Table 1, entry 7).
Product: p-terphenyl [CAS: 92-94-4]

GC Analysis
FID1 A, (OSAKO¥T0307704.D) :
PA RT /min Peak width  Area Area% |
z 3. 645 0. 0226 6102. 56885 46.26702 '
6000 - ~ mesitylene 3.736 0.0123 5.54753 0. 04206
1 (internal standard) 3.783 0.0129 42.35593 0.32112
1 4, 049 0.0186 251.79379 1.90899
5000 2 5. 801 0.0200 936.72400 7.10183 |
3 & 7.268 0.0361  18.34187 0.13906 |
4000 - 9. 563 0. 0368 5626. 28320 42. 65603 !
] 13. 592 0.0391 206.27533 1.56389 |
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Comparison with NIST Mass Database Library

Library Searched

Quality
ID
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MS result |

90% similarity with authentic data.
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 4-tert-

butylphenylboronic acid (Table 1, entry 9).

Product: 4-tert-butylbiphenyl [CAS: 1625-92-9]

GC Analysis
FID1 A, (OSAKO¥T0307703.D) |
pA ] RT /min Peak width  Area Area% |
9000 - 3. 649 0. 0243 7638. 24365 40.23372
] 3. 787 0.0191 3219.68140 16. 95936
8000 _ 5,342 0.0237 50.81833 0.26768
] ~ mesitylene 5. 830 0.0226 10.12213 0.05332
7000 - (internal standard) 7. 459 0.0348 7849. 12305 41. 34451
] =] 9. 056 0.0241 216.69365 1.14141
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Authentic MS data of this product was not available in NIST data. Instead, 'H and "C NMR
analyses were performed. After the workup, the resulting solid was purified by silica gel column
chromatography on silica gel (eluent: hexane). Isolated yield: 190 mg, 90%.
'H NMR (500 MHz, CDCl,): 6§ 7.59 (d, J = 8.0 Hz, 2H), 7.54 (d, J = 8.5 Hz, 2H), 7.47 (d,J = 8.5
Hz, 2H), 7.42 (t, J = 7.5 Hz, 2H), 7.32 (t, J = 7.5 Hz, 1H), 1.36 (s, 9H); °C NMR (126 MHz,
CDCl): 6150.2,141.0,138.2,128.6,126.9, 1269, 126.7, 125.6, 34.5,31.3.

'H NMR spectrum of 4-tert-butylbiphenyl

C:¥Documents and Settings¥ALPHA¥T X% kv F¥UozumiG¥Osako¥Suzuki¥Bubipheny.als

MENUF non_th5atfTH5ATFG2_2

2 OBNUG
bk OBFRQ 500.00 MHz
OBFIN 162410.00 Hz
PW1 6.40 usec
DEADT 56.80 usec
PREDL 0.20000 msec
INIWT 10.0000 msec
POINT 16384
SAMPO 16384
TIMES 16
DUMMY 1
FREQU 10000.00 Hz
FILTR 5000 Hz
DELAY 40.00 usec
ACQTM 1.6384 sec
PD 2.0000 sec
ADBIT 16
RGAIN 21
BF 0.00 Hz
T1 0.00
T2 0.00
2 T3 90.00
o T4 100.00
EXMOD SINGL
EXPCM Single pulse
IRNUC 1H
IRFRQ 500.00 MHz
— IRFIN 162410.00 Hz
o IRRPW 50 usec
~ IRATN 511
g DFILE C:¥Documents and Settings¥ALPHAY¥:
& o SHMFL TH5ATFG2_2
e LKFIN 70334.0 Hz
[~ LKLEV 180
i LGAIN 21
i LKPHS 211
{ LKSIG 626
H \“ ‘ CSPED 12 Hz
i i | FILDC
o PPM FILDF

12



PC{'H} NMR spectrum of 4-tert-butylbiphenyl
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 4-
(trifluoromethyl)phenylboronic acid (Table 1, entry 11).
Product: 4-(trifluoromethyl)biphenyl [CAS: 398-36-7]

GC Analysis
FID1 A, (OSAKO¥T0O307503.D) \
pA ] RT / min Peak width  Area Area% |
9000 3. 647 0. 0203 6806. 18018 39. 43705
3 3.784 0.0153 50.57347 0.29304
8000 ) 4. 050 0.0161 528.33356 3.06132
3 __ mesitylene 5. 848 0. 0267 9849. 78223 57.072569
7000 (internal standard) product 9. 025 0.0475  23.47142 0. 13600
] g $
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] 8
1000 3 2 g
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Authentic MS data of this product was not available in NIST data. Instead, 'H and "C NMR
analyses were performed. After the workup, the resulting solid was purified by silica gel column
chromatography on silica gel (eluents: hexane:ethyl acetate = 9:1). Isolated yield: 184 mg, 85%.

'H NMR (500 MHz, CDCl,): 67.70 (s, 4H), 7.60 (d, J = 7.5 Hz, 2H), 7.48 (t,J = 7.5 Hz, 2H), 7.41
(t, J = 7.5 Hz, 1H); "C NMR (126 MHz, CDCL,): 6 144.7, 139.8, 129.3 (q, J = 33.2 Hz), 129.0,
128.2,127.4,127.3,125.7(q,J =4.1 Hz), 124.3 (q,J =271.9 Hz).

'H NMR spectrum of 4-(trifluoromethyl)biphenyl.
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PC{'H} NMR of 4-(trifluoromethyl)bipheny]l.

C:¥Documents and Settings¥ALPHA¥T 24 by 7 ¥UozumiG¥Osako¥Suzuki¥C-CF3bipheny—2.als
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 4-
cyanophenylboronic acid (Table 1, entry 13).
Product: 4-phenylbenzonitrile [CAS: 2920-38-9]
GC Analysis
T FIDI A (OSAKO¥T0309905.) \
| pA ] RT / min Peak width  Area Area% |
9000 3.651 0.0254 1.02244e4 28.32202
3 mesitylene 3.781 0.0135  73.25726 0.20293
8000 - . 4. 077 0.0271 7901. 92871 21.88871
{(internal standard) 7. 548 0.0510 1.79009e4 49. 53634
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Comparison with NIST Mass Database Library

C:\Database\Nist98.1
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19MS result

95% similarity with authentic data.
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 3-
methylphenylboronic acid (Table 1, entry 15).
Product: 3-methyltoluene [CAS: 643-93-6]

GC Analysis
~ FIDT A, (OSAKO¥T0308303D)
pA ] RT /min Peak width  Area Area% !
90005 3. 591 0.0143 44.29660 0. 16966 ‘
: mesitylene 3. 657 0.0264 1.12502¢4 43.09034
8000 ] (internal standard) 4. 051 0.0181 228.15305 0.87387
] 4,234 0.05642 55.29021 0.21177
7000 3 3 5. 800 0.0245 30.33451 0. 11619
] ¥ oroduct 3 6. 311 0.0383 1.38928e4 53.21200
6000 ® 6.738 0.0198 474.64746 1.81799
3 8. 747 0.0320 14.92089 0.05715
5000 —
4000—2
3000
2000
10004 % ‘3 : : s
: : L4 A I‘L‘I¢. ‘I.ﬂ‘ i |L d
‘ 3 4 é (IS ; é é min
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Comparison with NIST Mass Database Library

Library Searched :
Quality
ID

C:\Database\Nist98.1
87

1,1'-Biphenyl, 3-methyl-

Abundance

9000

8000

7000

6000

5000

4000

3000

2000

1000

0

Average of 5.554 to 5.614 min.: TO3083-3.D

168 MS result

87% similarity with authentic data.

9 559584

788

m/z—->

204 252 283 315 346,374 402 _442 47049451

T T =
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650 700 75

614,_,656681707, 750

L
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800
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9000
8000
7000
6000
5000
4000
3000
2000

1000 ;

#73766: 1,1-Biphenyl, 3-methyl-
168

Authentic data from database
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Y S
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0
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 2-
methylphenylboronic acid (Table 1, entry 17).
Product: 2-methyltoluene [CAS: 643-58-3]

_GC Analysis . __
i FID1 A, (OSAKO¥T0O307504.D)
! pA ] RT / min Peak width  Area Area%
9000 ] 3.649 0.0222 7805. 34863 40. 40323 |
] 3.783 0.0147 55. 08529 0. 28514
8000 . 4. 060 0.0204 2153. 32056 11. 14634
1 o e 5. 801 0.0194 19.55850 0.10124 '
7000 5.911 0.0275 9091.91211 47. 06293
| E EE product 5. 996 0.0149 193.40216 1.00112
6000 & _
\ ] T 3
| 5000 “’
4000*5
3000
I ] =)
§ 2000 3
‘ 3 -
l 1000? J § é § :
. o3 wily :
‘ T e T = T ! T —
i 3 4 5 6 7 8 9 min
GC-MS Analysis
IAbundance TIC: TO3075-4.D
5 28 Abundance Scan 258 (5.280 min): TO3075-4.D {-)
6500000 ks
product 1600000
6000000
| 1400000+
1200000
5000000 oo Me
4500000 w0000
4000000 600000
153
3500000 400000
3000000 200000 s
T e T
o bl L @2 5 | 180 191 204 215 208 248257 271281 297
2500000 iz—> 10 20 30 410' 5|‘o 80 70 lab 90100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 250
2000000
1500000
1000000 .48
500000
Tme—> 350 400 450 500 550 600 650 _ 700 750 800 850 900 950
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Comparison with NIST Mass Database Library

Library Searched
Quality : 93
ID : 1,1'-Biphenyl,

C:\Database\Nist98.1

2-methyl-

Abundance
168

9000
8000
7000
6000

5000

4000
3000
2000

1000
g3 115

39 141

Scan 258 (5.280 min): TO3075-4.D

MS result

93% similarity with authentic data.

O+

m/z--> 50 100 150 200 250

204230 257281
300

321,357 388415 _453 484500 538 569 598622 665696 732 774

T T T T T T T T

350 400 450 500 550 600 650 700 750 800
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8000
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7000

6000

5000

4000
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2000

1000

#124757: 1,1'-Biphenyl, 2-methyl-

Authentic data from database
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GC and GC-MS analyses for the Suzuki-Miyaura Coupling of phenyl iodide with 1-

naphtylboronic acid (Table 1, entry 19).
Product: 1-phenylnaphthalene [CAS: 605-02-7]

GC Analysis
! "~ FID1 A, (OSAKO¥T0308304.D) ,
pA ] RT /min Peak width  Area Area%
9000_2 3. 645 0.0227 6249. 81152 26. 15032
] 3.782 0.01561  47.49050 0.19871
30005 4, 057 0.0183 1803.89172 7.54780 :
] 4,879 0.0255 7577. 76953 31. 70673 |
7000 3 6.913 0. 0356 15. 33457 0. 06416
] ~ mesitylene 7.424 0.0192 12.38905 0.05184
6000 (internal standard) 8.074 0.0342 7931.61084 33. 18727
1 " P 8.572 0.0312 33.61277 0.14064
5000 b4 3
4 L ) hg
4000 product 3
3000—3
2000 g
1000*5 > l ) 3 N
] & < < o
| T b T T T T T — T r ! ‘ T ’ 1
3 4 5 6 7 8 9 min;
GC-MS Analysis
Abundance TIC: TO3083-4.D
750000 pbundance Scan 450 (6.996 g\lg): T03083-4.0 ()
700000 S0000
O
600000 60000 O
550000 500001
500000 40000
7.00
450000 product 30000
400000 20000 o
A
n 350000 3:49 o,
51 89 17
300000 P S ”\ IT 7I\fl \\! Lvl!] ‘.‘F‘I1%|6131|715|ﬂo 1‘?\3 .|‘.5‘"‘i9 224235248 268 205 319331 348 366 385
2> 20 40 80 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 |
250000 4.27
200000
150000
100000
50000 L
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Comparison with NIST Mass Database Library

Library Searched

Quality
ID

C:\Database\Nist98.1
89

Naphthalene, 1l-phenyl-

hb;ndance

9000
8000
7000
6000
5000
4000
3000
2000

1000

Scan 459 (6.998 min): TO3083-4.D

2 MS result

89% similarity with authentic data.
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0.
m/z-->

#84120: Naphthalene, 1-phenyl-
204

Authentic data from database
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