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1. Typical experimental procedure for the palladium-catalyzed Suzuki-Miyaura
cross-coupling reaction in HO.

Stilbazo (5 mol %) was added to a mixture of ArX (0.2 mmol) and arylboronic acid
(0.22 mmol), K,CO;5 (0.4 mmol) and H,O (1 mL) in a 5-mL round-bottom flask filled
with N,. The reaction mixture was stirred at room temperature for an appropriate time

until complete conversion of aryl halide took place (monitored by TLC). After
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completion, the mixture was extracted with CH,Cl, (3x3 mL) and the combined
organic extracts were dried over anhydrous sodium sulfate and evaporated under
vacuum, leaving the crude product, which was purified by column chromatography to

afford the corresponding products.

2. Analytical data for 3a-3k and 4a-4j
4-Methoxy-biphenyl (3a) 1\O
White solid; mp 88-90°C; 'H NMR (400 MHz, CDCl;) 6 7.56-7.52 (m, 4H),
741 (t, J =7.2 Hz, 2H), 7.30 (t, J = 7.2, 1H), 6.99 (d, J = 8.4Hz, 2H), 3.85 (s, 3H);
BC NMR (100 MHz, CDCl3) 6 159.1, 140.8, 133.8, 128.7, 128.2, 126.8, 126.7, 114.2,
55.4.
Biphenyl (3b) '
White solid; mp 68-70 °C; 'H NMR (400 MHz, CDCl3) ¢ 7.61 (d, J = 8.0 Hz,
4H), 7.46 (t, J = 7.6 Hz, 4H), 7.37 (t, J = 7.6 Hz, 2H); BC NMR (100 MHz, CDCls)
6 141.2,128.7,127.2, 127.1.
4-Methyl-biphenyl (3c) '
White solid; mp 44— 46 °C; 'H NMR (400 MHz, CDCl3) 0 7.58 (t, J= 7.6 Hz, 2H),
7.49 (d, J = 8.0 Hz, 2H), 7.43-7.39 (m, 2H), 7.33 (t, J = 7.6 Hz, 1H), 7.25 (t, J = 8.0

Hz, 2H), 2.38 (s, 3H).

2-Methyl-biphenyl (3d) '

Colorless liquid; 'H NMR (400 MHz, CDCls) 6 2.27 (s, 3H), 7.24-7.26 (m, 4H),

7.31-7.36 (m, 3H), 7.39-7.46 (m, 2H).
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4-Nitro-biphenyl (3e) ' Noz

Yellow solid; mp 112-114°C; 'H NMR (400 MHz, CDCl;) 0 8.31 (d, J= 8.8 Hz, 2H),

7.75 (d, J = 8.8 Hz, 2H), 7.64 (t, J = 8.8 Hz, 2H), 7.52-7.43 (m, 3H).

4-Acetyl-biphenyl (3f) !

White solid; mp 116-118°C; 'H NMR (400 MHz, CDCl3) 0 8.04 (d, /= 8.0 Hz, 2H),

7.69 (d, J = 8.0 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.49-7.38 (m, 3H), 2.64 (s, 3H).

4- (N, N-dimethylamino) biphenyl (3g) 2 >N

White solid; mp 121-123°C; 'H NMR (400 MHz, CDCls) 0 7.56-7.49 (m, 4H), 7.41
(t,J = 7.6Hz, 2H), 7.27 (m, 1H), 6.82 (d, J = 8.8Hz, 2H), 2.99 (s, 6H).

4-Chloro-biphenyl (3h) 1c|

White solid; mp 77-79°C; 'H NMR (400 MHz, CDCls) 0 7.56-7.48 (m, 4H),
7.46-7.34 (m, SH).

4, 4’-Dimethyl-biphenyl (3i) 3

White solid; mp 118-120°C; 'H NMR (400 MHz, CDCls3) 6 7.48 (d, /= 8.0 Hz,
4H), 7.24 (d, J = 8.0 Hz, 4H), 2.38 (s, 6H); °C NMR (100 MHz, CDCl;) 6 138.2,
136.7,129.4, 129.1, 126.8, 21.1.

4-Methyl -4’-(N, N-Dimethylamino) biphenyl (3j) * >N

Gray solid; mp 132-133°C; 'H NMR (400 MHz, CDCl3) 0 7.49 (d, /= 8.8 Hz,

2H), 7.45 (d, J = 8.0 Hz, 2H), 7.21 (d, J = 8.0Hz, 2H), 6.81 (d, J = 8.8 Hz, 2H), 2.98
(s, 6H), 2.36 (s, 3H).

\
4-Methoxy-4'- (N, N-dimethylamino) biphenyl (3k) ° /No\

Gray solid; mp 156-157 °C; 'H NMR (400 MHz, CDCl3) 0 7.49 (d, J = 8.8 Hz,
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2H), 7.46 (d, J = 9.2 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 3.09

(s, 3H), 2.98 (s, 6H).

=
5-phenyl-1H-indole (4a) ° H

White solid; mp 68-70°C; 'H NMR (400 MHz, CDCls) 0 8.15 (s, 1H), 7.86 (s,
1H), 7.66 (d, J = 8.0Hz, 2H), 7.45-7.41(m, 4H), 7.31 (t, J = 6.8 Hz, 1H), 7.24-7.23(m,
1H), 6.61 (t, J = 4.8 Hz, 1H); >C NMR (100 MHz, CDCl3) § 142.5, 135.3, 133.4,

128.7,128.4,127.3, 124.9, 122.0, 120.8, 119.3, 111.3, 103.1.

=
5-p-tolyl-1H-indole (4b)’ H

White solid; mp: 78-79°C 'H NMR (400 MHz, CDCl5) &: 8.24 (br s, 1H), 7.83 (s,
1H), 7.66 (d, J = 8.0 Hz, 2H), 7.49 (s, 2H), 7.25-6.99 (m, 3H), 6.60 (s, 1H), 2.39 (s,

3H).

=
5-(4-methoxyphenyl)-1H-indole (4c) ’ Ho\

White solid; mp 109-110°C; 'H NMR (400 MHz, CDCl3) & 8.14 (br s, 1H), 7.80
(s, 1H), 7.58-7.56 (m, 2H), 7.46-7.38 (m, 2H), 7.22 (t, J = 2.4 Hz, 1H), 6.99-6.96 (m,
2H), 6.59 (t, J = 2.4 Hz, 1H), 3.85 (s, 3H); ?C NMR (100 MHz, CDCl;) & 158.5,

135.2,135.0, 133.1, 128.4, 128.2, 124.6, 121.8, 118.8, 118.7, 111.2, 103.0, 55.9.

=
5-(4-nitrophenyl)-1H-indole (4d) ® HNOz

Yellow solid; mp 132-133°C; 'H NMR (400 MHz, CDCl3) & 8.30-8.28 (m, 3H),

7.92 (d, J = 0.8 Hz, 1H), 7.80-7.78 (m, 2H), 7.52-7.46 (m, 2H), 7.30-7.23 (m, 1H),
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6.65 (t, J = 2.0 Hz, 1H); °C NMR (100 MHz, CDCy3) 6 149.1, 146.3, 136.1, 130.8,

128.5, 127.6, 125.6, 124.1, 120.0, 111.8, 103.4.

-

5-(4-aminophenyl)-1H-indole (4e)®  HN Q O NH,

Gray solid; mp: 126-127°C; '"H NMR (400 MHz, DMSO-ds) ¢ 10.98 (br's, 1H),
7.64 (s, 1H), 7.39-25 (m, 5H), 6.64 (d, J = 8.4 Hz, 2H), 6.42 (t, J= 2.0 Hz, 1H), 5.04
(br s 2H); >*C NMR (100 MHz, CDCl5) & 147.0, 134.6, 132.0, 129.6, 128.1, 127.2,

126.9, 125.6, 125.4, 119.8, 116.6, 114.6, 111.5, 101.2.

-

5-(4-N, N-dimethylaminophenyl)-1H-indole (4f) ® HN Q O N<
White solid; mp 138-140°C; 'H NMR (400 MHz, CDCls) 0 8.14 (br s, 1H), 7.80
(s, IH), 7.57 (d, J = 8.8 Hz, 2H), 7.42 (s, 2H), 7.22 (t, J = 2.4 Hz, 1H), 6.89 (d, J = 6.8

Hz, 2H), 6.58 (s, 1H), 2.99 (s, 6H).

=
5-(2-Methylphenyl) -1H-indole (4g) H

White solid; mp: 65-66°C 'H NMR (400 MHz, CDCls) 6 8.12 (s, 1H), 7.64 (m,

1H), 7.41-7.37 (m, 1H), 7.31-7.10 (m, 6H), 6.55 (s, 1H), 2.30 (s, 1H).

=
o)
5-(4-Acetylphenyl)-1H-indole (4h)® H

White solid; mp 135-137°C; 'H NMR (400 MHz, CDCl;) & 8.30 (br s, 1H), 8.04
(d, J =8.0 Hz, 2H), 791 (d, J = 8.0 Hz, 1H), 7.76 (d, J = 8.4 Hz, 2H), 7.51-7.46 (m,
2H), 7.25 (t, J = 8.4 Hz, 1H), 6.63 (t, J = 2.4 Hz, 1H), 2.64 (s, 3H); C NMR (100
MHz, CDCl;) 6 169.0, 147.3, 135.8, 135.0, 131.9, 128.9, 128.4, 127.2, 125.3, 121.8,

119.7,111.4, 103.1, 26.6.
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=
5-(pyridin-2-yl)-1H-indole (4i) * H’@—@

White solid; mp: 122-124°C; 'H NMR (400 MHz, CDCls) 0 8.69 (d, J=4.8 Hz,
1H), 8.34 (br's, 1H), 8.27 (s, 1H), 7.89 (d, J= 8.8 Hz, 1H), 7.79-7.71 (m, 2H), 7.48 (d,
J=8.4Hz, 1H), 7.25 (t,J= 3.2 Hz, 1H), 7.23-7.16 (m, 1H), 6.63 (s, 1H); *C NMR
(100 MHz, CDCls) 6 158.7, 149.44, 136.67, 136.4, 131.5, 128.3, 124.9, 121.4, 121.1,

120.4, 119.6, 111.2, 103.4.

=
5-(thiophen-2-yl)-1H-indole (4j) ° H@—@

White solid; mp 118-120°C; 'H NMR (400 MHz, CDCls) 6 8.14 (br s, 1H), 7.88

(d, J= 8.8 Hz, 1H), 7.48-7.36 (m, 4H), 7.27-7.21 (m, 2H), 6.57(s, 1H).
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Current Data Parameters

NAME Liudb
EXPNO 47
FROCNO 1

F2 - Acquisition Parameters
Date 20081117
Time™ 10.37
INSTRUM av4C0
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 574.7

DW 60.400 usec
DE 6.00 usec
TE 290.5 K
Dl 1.00000000 sec
MCREST (.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ===s====
NUCL iH

Pl 8.70 usec
PL1 -3.00 dB
SFOl 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300114 MHz
WDW EM

SSB )

LB 0.30 Hz
GB 0

PC 1.00
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4-Methoxy-biphenyl (3a)
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NAME LiuJdb
EXPNC 51
PROCNO 1
F2 - Acquisition Parameters
Date 20081119
Time 14.53
INSTRUM av400
PROBHD 5 mm BBO B3-1H
PULPROG 2gpg30
TD 65536
SOLVENT cDC13
NS 1438
DS 4
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 9195.2
oW 20.850
DE 6.00
TE 290.9
B 2.,00000000
dil 0.03000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUCL 13¢
Pl 8.50
PL1 -2.00
SFO1 100.6228298
======== CHANNEL f2 ==s=====
CPDPRG2 waltzlé
NUC2 11
PCPD2 80.00
PL2 -3.00
PL12 16.27
PL13 20.00
SFO2 400.1316005
F2 - Processing parameters
SI 32768
SF 100.6127690
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
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Biphenyl (3b)
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Current Data Parameters

NAME Liudb
EXPNC 52
PROCNO 1

F2 - Acquisition Parameters

Date_ 20081119
Time 16.23
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG zg30

D £5536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
BQ 3.9584243 sec
RG 1024

DW 60.400 usec
DE 6.00 usec
TE 290.3 K
D1 1.00000000C sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300076 MHz
WDW EM

SSB %)

9:) 0.3C Hz
GB 0

PC 1.00
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Current Data Parameters

NAME LiuJb

EXPNC 34

PROCNO 1

F2 - Acquisition Parameters

Date 20080928

Time 12.33
NSTRUM av400

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

TD 65536
SOLVENT cDCl13

NS 1024

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 11585.2

DW 20.850 usec
DE 6.00 usec
TE 297.8 K
Dl 2.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 13C

Pl 8.50 usec
PL1 -2.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 16.27 dB
PL13 20.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127707 MHz
WDW EM

SSB o)

LB 1.00 Hz
GB 0

PC 1.00
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4-Methyl-biphenyl (3c)
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F2 - Processing parameters
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0
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0
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2-Methyl-biphenyl (3d)
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4-Nitro-biphenyl (3e)
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Current Data Parameters

NAME pi
EXPNO 61
PROCNO 1

F2 - Acquisition Parameters

Date 20090313

Time 15.28
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 8

DS -2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1024

DW 60.400 usec
DE 6.00 usec
TE 291.3 K

D1 1.00000000 sec
MCREST 0.0C05000C sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768

SF 400.1300089 MHz
WDW EM

SSB o

LB 0.30 Hz
GB 0

PC 1.00
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4-Acetyl-biphenyl (3f)
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— ™D 65536
SOLVENT cDpc13
NS 8
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1625.5
DW 60.400 usec
DE 6.00 usec
TE 296.5 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1 1H
Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
sI 32768
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SSB 0
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GB 0
PC 1.00
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4- (N, N-dimethylamino) biphenyl (3g)
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NAME Liudb
EXPNO 127
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F2 - Acquisition Parameters

Date 20090327

Z\ Time 10,37
INSTRUM av400
\ PROBHD 5 mm BBO BB-1H

PULPROG 2g30

TD 65536
SOLVENT CcDC13

NS 16

DS 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 2298.8

DW 88.800 usec
DE 6.00 usec
TE 294.8 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
mmmm—— CHANNEL fl ========
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
SI 32768

SF 400.1300099 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB C

PC 1.00
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4-Chloro-biphenyl (3h)

7.566
7.563
7.545
7.531
7.526
7.509
7.489
7.483
7.466
7.461
7.457
7.443
7.424
7.418
7.413
7.397
7.378
7.360
7.341
7.259

%%

O~

11

10

Current Data Parameters

NAME Liudb
EXPNO 145
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090420
Time 10.04
INSTRUM av400
PROBHD S mm BBO BB-1lH
PULPROG 2930

TD 65536
SOLVENT cDCl3

NS 16

Ds 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1625.5

DW 88.800 usec
DE 6.00 usec
TE 295.1 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
SI 32768

SF 400.1300079 MHz
WDW EM

ssB 0

LB 0.30 Hz
GB Q

PC 1.00
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4, 4’-Dimethyl-biphenyl (3i)
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EXPNO 138
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F2 - Acquisition Parameters
Date_ 20090413

Time 15.37
INSTRUM av400
PROBHD 5 mm BBO BB-1H !
PULPROG zg30

TD 65536
SOLVENT CDCl3

NS 16

DS 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1448.2

DW 88.800 usec
DE 6.00 usec
TE 298.0 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 1H

Pl 8.70 usec
PL1 ~3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
SI 32768

SF 400.1300110 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S18



Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2010

4, 4’-Dimethyl-biphenyl (3i
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INSTRUM
PROBHD
PULPROG
TD
SOLVENT

o P
Qo X
]
]
i
7]

CPDPRG2
NuC2
PCPD2
PL2
PL12
PL13
SFO2

SI
SF
WDW
SSB
LB
GB
PC

, T T T T T T T T T T T T T T T T T T 1
_mc:.o‘_mo‘_mcahoawoano:oaoomomcﬂomomo\—owonoao Uu_.:

Current Data Parameters

LiuJb
144
1

F2 - Acquisition Parameters

20090415
23.17
av400

5 mm BBO BB-1H
zgpg30
65536
CDCL3
6144
4
23980.814 Hz
0.365918 Hz
1.3664756 sec
9195.2
20.850 usec
6.00 usec
294.8 K
2.00000000 sec
0.03000000 sec
0.00000000 sec
0.01500000 sec

CHANNEL fl ========
13¢
8.50 usec
-2.00 dB
100.6228298 MHz

CHANNEL f2 ========
waltzl6
1H

80.00 usec
-3.00 dB
16.27 dB
20.00 dB
400.1316005 MHz

F2 - Processing parameters

32768
100.6127690 MHz
EM
0
1.00 Hz
0

1.40
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7.493
7.471
7.459
7.439
7.255
7.211
7.191
6.810
6.788
2.983
2.368
1.529
1.255
—— 0.000
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4-Methyl -4’-(N, N-Dimethylamino) biphenyl (3j)

Current Data Parameters

NAME Liudb
EXPNO 124
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090323
Time 11.28
INSTRUM av400
PROBHD S mm BBO BB-1H
PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1625.5

W 88.800 usec
DE 6.00 usec
TE 298.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
SI 32768

SF 400.1300106 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB ¢

PC 1.00
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4-Methoxy-4'- (N, N-dimethylamino) biphenyl (3k)

1jb4

7.488
7.466
7.463
7.440

V

T——7.259

6.955
6.934
6.810
6.789°

X

—— 3.837

2.981

—1.544

—0.000

10

Current Data Parameters

NAME Liudb
EXPNO 230
PROCNO 1

F2 - Acquisition Parameters
Date_ 20091106
Time 15.28
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 8

DS 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1824.6

oW 88.800 usec
DE 6.00 usec
TE 294.3 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
===m===== CHANNEL £l ========
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
SI 32768

SF 400.1300092 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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5-phenyl-1H-indole (4a)

1jbl

8.157

N NN
WOV m
10000 =
A

7. 327

o~
oo T M
1M
PN

W\

6 604

[oe] o

< o

[Tp] o

— o
Current Data Parameters
NRME Liudb
EXPNO 227
PROCNO 1
F2 - Acquisition Parameters
Date__ 20091106
Time 11.19
INSTRUM av400
PROBHD S5 mm BBO BB-1H
PULPROG 2930
TD 65536
SOLVENT CcDC13
NS 8
DS 2
SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1149.4
DW 88.800 usec
DE 6.00 usec
TE 294.3 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=m====== CHANNEL fl =s=======
NUC1 1H
P1 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
sI 32768
SF 400.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L
T T I
2 1 0 ppm
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5-phenyl-1H-indole (4a)

14b1

I
=

T I
180 170

160

T
150

140

T
130

e hisas il

120

o
110

T
100 9

0

80

Current Data Param

F2 - Boquisition Par
Date 200903
Tima 2 b by
IKSTRUM awddD
5 mm BBO BB-1H

zgogid

4
23580.B14 Hz
0.365918 Hz
1.3664756 sec
20642.5
20,850 usec
5.00 usec
2 4 K
2.00000000 sec
0.03000000 zec
0.00000000 sec
0.01300000 zec

B.30 usec
2.00 d3
100. 8228298 MHz

£7 m=mm——m=

== CHANNEL
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5-p-tolyl-1H-indole (4b)

8.241
8.169
8 125
7.838
7.662
7.642

7.582
'7 557
7.537
7.517

7.498
7.443
7.416
7.395
7.258
7.245
7.239
7.231
7.217

7.199
7.179
7.135
7.119
7.098

6.606

%J§\

Iz __

il

2.399

13

12

11

10

Current Data Parameters

NAME Liudb
EXPNO 199
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090715

Time 14.31
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 2930

TD 65536
SOLVENT CcDCl3

NS 16

DS 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 3251

DW 88.800 usec
DE 6.00 usec
TE 299.2 K

Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =s======
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
SI 32768

SF 400.1300084 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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5-(4-methoxyphenyl)-1H-indole (4c)

8.145
7.802
7.582
7.576
7.565

(e}
\Xe)
5
7

7 552
7.465
7.436
7.415
7.413
7.408
7.391
7.387
7.245
7.223
7.217

(o)}
o
2
7

6 993
6.987

e

(5 971
6.963
6.593
6.587
3.851

0.000

T T T T T T T T

—“uwﬁum“ﬂmw q““wﬂ”me“WAMWMM
i N~ Ole|O

Current Data Parameters

NAME Liudb
EXPNO 189
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090712

Time 10.08
INSTRUM av400
PRCBHD 5 mm BBO BB-1H
PULPROG 2930

TD 65536
SOLVENT CDCl3

NS 16

DS 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 12%90.2

DW 88.800 usec
DE 6.00 usec
TE 299.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ===s=====
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
ST 32768

SF 400.1300125 MHz
WDW EM

$SB 0

LB 0.30 Hz
GB 0

PC 1.00

)
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5-(4-methoxyphenyl)-1H-indole (4c)

o TNONNHMNO w )
<« NO < NW®D®~ o~ o ™o
.. e e . . mor
© NN M®O T ® @O - ™ g
I MO NNNN A A — o N~
- P R ke ke Rk el - ~r~ e

\
o]
Iz __

T T T T T | T T 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 ppm

Current Data Parameters

usec
dB
dB
dB
MHz

MHz

Hz

NAME LiuJb
EXPNC 195
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090714
Time 11.49
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
TD 65536
SOLVENT CcDC13
NS 3072
DS 4
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 5792.6
DW 20.850
DE 6.00
TE 299.2
D1 2.00000000
dil 0.03000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13C
Pl 8.50
PL1 -2.00
SFOL 100.6228298
CHANNEL f2

CPDPRG2 waltz16é
Nuc2 1H
PCPD2 80.00
PL2 -3.00
PL12 16.27
PL13 20.00
SFO2 400.1316005
F2 - Processing parameters
SI 32768
SF 100.6127690
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
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5-(4-nitrophenyl)-1H-indole (4d)

13

12

8.301
8.296
8.284
8.279
7.924
7.922
7.808
7.801
7.797
7.784
7.779
7.523
7.502
7.490
7.486
7.468
7.464
7.303
7.296
7.289
7.258
7.229
6.656
6.650
6.645

i

O,N _

Iz__

1.563

11 10 9

1 0 ppm

Current Data Parameters

NAME Liudb
EXPNO 191
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090713
Time 20.16 N
INSTRUM av400 =
PROBHD 5 mm BBO BB-1H
PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 3251

Dw 88.800 usec
DE 6.00 usec
TE 298.6 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ====s==c
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
SI 32768

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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dole (4d)

-INn

trophenyl)-1H

-Nni
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o5 ISR =N > "n-o Current Data Parameters
. R . Mmoo~ NAME LiuJb
o LRI A83I]RAZT 8 e EXPNO 192
- PRl b ol i o R — ~r s PROCNO 1
F2 - Acquisition Parameters
Date_ 20090713
Time 20.32
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3072
O5N DS 4
SWH 23980.814 Hz
O FIDRES 0.365918 Hz
O A aQ 1.3664756 sec
RG 9195.2
N DW 20.850 usec
H DE 6.00 usec
TE 298.6 K
D1 2.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 16.27 dB
PL13 20.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB )
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T 1
_moAﬂcamc._m0ahoawognoa‘_°Aoooomoﬂomomohowowc‘_o u_u-:
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5-(4-aminophenyl)-1H-indole (4e)

1iba

10.983

|

3.354
2.505
2.500
2.496

A

12 1"

i

w -

Current Data Parameters

HAME Liudb
EXPNO 203
PROCNO 1

F2 = Acquisition Farameters
Date 20080719
Time 10.13
INSTRUM avaln
PROBHD 5 mm BBO BB-1H
PULPROG 2430

D 65536
SOLVENT M0

NS 16

s 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1149.4

oW 88,800 usec
CE 6.00 usec
TE 300.3 K
bl 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec

F2 - Processing parameters

sI 32768
SF 400.1300008 MHz
WOW EM
55B ]
LB 0.30 Hz
GB ]
PC 1.00
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inophenyl)-1H-indole (4e)

-aminop

5-(4

14k4

147.01

180

170

160

150

___
140

akiazt
130 120

1

10

1

[1[1]

TR TR T T

60

50

ion Parameters
20050808
28

av
5 mm BBO 5B-1H
zgpgdd
65536

Hz
3 Hz
sec
usec
: uzec
K
) sec
sec
sec
sec
Wac1 A
Bl usec
PL1 dB
SEOL MHz
======== CHANNEL
CPDPRG2
nuc2
PCPD2 P00 usec
PL2 . dB
PL12 . 13
PL13 ao

20. dB

400.1316005 MHz

Frocessing parameters
32768

100.512B193 Mi=z

S30



S_upplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2010
5-(4-N, N-dimethylaminophenyl)-1H-indole (4f)

1302

OCANANOOVWNANOMAN o~ AS o o

407425211978 oY [Te] [ ]

185542222885 [e) o)} N oo

8./7_/777_/7666 [Nl ! o o

//Z/S\\ / \ v /\ Current Data Parameters
NAME LiuJb
EXPNO 228
PROCNO 1
F2 - Acquisition Parameters
Date 20091106
Time 11.23
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 2930
TD 65536
SOLVENT cDCl3
NS 8
DS 2
SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1824.6
oW 88.800 usec
DE 6.00 usec
TE 294.3 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
—am—==== CHANNEL fl ========
NUC1 1H
Pl 8.70 usec
PL1 -3.00 dB
SFOl 400.1325123 MHz

F2 - Processing parameters
s1 32768

SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

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

cfet bl
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5-(2-Methylphenyl) -1H-indole (4g) ’

14b3

OO NONMNMANONTANFROATVANTOVEMEEOOM AN MO ™ ™ ™o
ErA A~ A OO WOONFINNHANDE NN MO N W0 o ™ ~ O
VLN ONNNNNNNNNNA A A A A DWW W0 00 ™ 0 oo
P e e S S S o o o o e o e e O i = IR R e o~ — oo
ad
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
~ fooleloy [ o
= e W <
o || = o~ “

Current Data Parameters

NAME Liudb
EXPNO 229
PROCNO 1

F2 - Acquisition Parameters
Date_ 20091106
Time 14.52
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 2930

™ 65536
SOLVENT €DCl3

NS 8

DS - 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
a0 5.8196468 sec
RG 645.1

W 88.800 usec
DE 6.00 usec
TE 294.7 K

Dl 1.00000000 sec
MCREST 000000000 sec
MCWRK 001500000 sec
ss=m==== CHANNEL fl ====mm==
NUC1 1H

Pl 8.70 usec
PL1 ~3.00 dB
SFOl 400.1325123 MHz
F2 - Processing parameters
sI 32768

SF 400.1300213 MHz
WDW EM

SSB 0

1B 0.30 Hz
GB 0

PC 1.00
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5-(4-Acetylphenyl)-1H-indole (4h)

Iz

8.302
8.039
8.019
7.917
7.897
7.755
7.734
7.505
7.480
7.460
7.270
7.263
7.252
7.238
7.231
6.635
6.629
6.623
6.606

S\

2.640
0.000

10 9 8 7 6 5

e

Current Data Parameters

NAME Liudb
EXPNO 193
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090714
Time 9.08

INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 2930

™D 65536
SCLVENT CDC13

NS 16

Ds 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1290.2

oW 88.800 usec
DE 6.00 usec
TE 298.9 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
[ CHANNEL £l ========
NUC1 1H

Pl 8.70 usec
PL1 -3.00 aB
SFOL 400.1325123 MHz
F2 - Processing parameters
ST 32768

SF 400.1300117 MHz
WDW EM

SsB 0

LB 0.30 Hz
GB 0

PC 1.00
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5-(4-Acetylphenyl)-1H-indole (4h)

147.29
135.84
135.02
131.93
128.91
128.49
119.70
119.61

——121.83

T 127.20
T~ 125.34

—
_/_
T

~

Iz

111.42
77.35
77.03

76.71

_/_

Current Data Parameters

3 NAME Liudb
© EXPNO 194
o PROCNO 1

F2 - Acquisition Parameters

Date_ 20090714

Time 9.53

INSTRUM av400

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

TD 65536

SOLVENT €DC13

NS 625

Ds 4

SWH 23980.814 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

RG 6502

DW 20.850 usec

DE 6.00 usec

TE 299.0 K

Dl 2.00000000 sec

dil 0.03000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

======== CHANNEL fl ========

NUC1 13c

Pl 8.50 usec

PL1 ~2.00 dB

SFO1 100.6228298 MHz
CHANNEL f£2

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 -3.00 dB

PL12 16.27 dB

PL13 20.00 dB

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127690 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T

T T T
170 160 150 140 130 120

B | T T T T T | 1
60 50 40 30 20 10 ppm
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5-(pyridin-2-yl)-1H-indole (4i)

8.698
8.686
8.341
8.274
7.891
7.869
7.794
7.774
7.752

7.734
7.714
7.484
7.463
7.259
7.250
7.242
7.237

7.196
7.183

7.166
6.636

|
&

HN- Y

_g,

10

CathditE

T7 T

Current Data Parameters

NAME Liudb
EXPNO 223
FROCNO 1

F2 = Acquisition Parameters
Date_ 20091030

Time 8.00 )
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 230

™ 65536
SOLVENT ©pel3

NS 8

D8 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196469 smec
RG 1625.5

oW BB.BLC usec
DE 6.00 usec
TE 203.6 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
IIIIIIII CHANNEL fl swessmss
NuCl 1H

Pl 8.70 usec
PL1 =3.00 4B
SFO1 400.1325123 MHz

F2 - Processing parameters
SI

32768
SF 400.1300091 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB )
PC 1.00
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5-(pyridin-2-yl)-1H-indole (4i

58.79
149,44

15

|

Sl b

LELTE0

e 103.46

nt Data Parameters
Liudk

224

PROCNO 1

FZ = poquisition Parameters

Date_
Time
INSTRUM
PROBHD 5 mm BBO BE-1R
EULEROG zgpg30
i) 65536
SOLVENT cDclz
3606
4
23980.814 Hz
0.365916 Hz
1.3664756 zec
14556.5
20.850 uszec
6.00 usec
291.9 K

2.00000000 sec
0.03000000 sec
0.00000000 sec
0.01300000 zec

CHANNEL fl ========

100.6220298 MHz

CHAWNEL £2
walczls

400.1316005 M

ng parameters
3276E
100.6127693 M

o

'
SoSo

T T T
220 200 180 160 140
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5-(thiophen-2-yl)-1H-indole (4j)

19b-3-47

1.555
1.253

Ppm

Current Data Parameters

NAME Liudb
EXPNO 221
PROCNO 1

F2 - Acquisition Parameters

Date, 20091028
Time™ 18.55
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 2930

™D 65536
SOLVENT €DC13

NS 8

Ds . 2

SWH 5630.631 Hz
FIDRES 0.085917 Hz
AQ 5.8196468 sec
RG 1625.5

DW 88.800 usec
DE 6.00 usec
TE 294.5 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =mmm====
NUC1 1H

Pl 8.70 usec
PL1 -3.00 dB
SFO1 400.1325123 MHz
F2 - Processing parameters
SI 32768

SF 400.1300140 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S37



