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1. General Experimental Methods: '"H NMR and "°C NMR spectra were recorded on Bruker Avance
ARX- 400. Mass spectra were performed on Kompact Axima-CFR MALDI mass spectrometers. Optical
rotations were recorded on a Perkin Elmer 341 polarimeter. Anhydrous solvents were obtained as follows:
DMSO from CaH,. All other solvents were reagent grade. All moisture sensitive reactions were carried

out in flame dried flask under argon atmosphere.
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3. General Procedure A and B

General Procedure A: the Coupling of Aryl Iodides with Aqueous Ammonia

A mixture of aryl iodide (1 mmol), aqueous ammonia (28%, 0.3 mL, 5.0 mmol), Cul (38 mg, 0.2 mmol),
2-carboxylic acid-quinoline-N-oxide (75.7 mg, 0.4 mmol), and K,CO;3 (346 mg, 2.5 mmol) in 2 mL of
DMSO was heated at 50 °C for 23 h. Then the cooled mixture was partitioned between water and ethyl
acetate. The organic layer was separated, and the aqueous layer was extracted with ethyl acetate (3 x 10
mL). The combined organic layers were washed with brine, dried over Na,SO4, and concentrated under
vacuum. The residue was purified by chromatography on silicon gel with petroleum ether and ethyl

acetate as eluent to provide the primary aryl amine.

General Procedure B: the Coupling of Aryl and Heteroaryl Bromides with Aqueous Ammonia

A mixture of aryl iodide (1 mmol), aqueous ammonia (28%, 0.3 mL, 5.0 mmol), Cul (38 mg, 0.2 mmol),
2-carboxylic acid-quinoline-N-oxide (75.7 mg, 0.4 mmol), and K,CO3 (346 mg, 2.5 mmol) in 2 mL of
DMSO was heated at 80 °C for 23 h. Then the cooled mixture was partitioned between water and ethyl
acetate. The organic layer was separated, and the aqueous layer was extracted with ethyl acetate (3 x 10
mL). The combined organic layers were washed with brine, dried over Na,SOy, and concentrated under
vacuum. The residue was purified by chromatography on silicon gel with petroleum ether and ethyl

acetate as eluent to provide the primary aryl amine.

4. The Coupling of Aryl lodides with Aqueous Ammonia: Table 2

NH,

COOC,Hs
Ethyl p-aminobenzoate (entry 1)': Following Procedure A, the crude oil was purified by flash

chromatography on silica gel to provide 91% yield of the desired product as a white solid. Mp 88-90 °C;
'H NMR (400 MHz, CDCls): 6 1.36(t, J = 7.2 Hz, 3H), 4.04 (br s, 2H), 4.32 (d, J = 14.2 Hz, 2H), 6.64 (m,
J=11.0, 8.8 Hz, 2H), 7.85 (m, J = 9.0 Hz, 2H) ppm. MS (EI, m/z): 165 (M"). HRMS (ESI): CoH,NO,

calculated [M+H] © 166.0868, found 166.0870.
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NH»

OMe
4-Methoxyaniline (entry 2)*: Following Procedure A, the crude oil was purified by flash

chromatography on silica gel to provide 90% yield of the desired product as light yellow solid. '"H NMR
(400 MHz, CDCls): 6 3.44 (br s, 2H), 3.77 (s, 3H), 6.65 (d, J = 8.8 Hz, 2H), 6.71 (d, J = 8.8 Hz, 2H) ppm.
C NMR (125 MHz, CDCly): § 55.7, 114.8, 116.4, 139.9, 152.8 ppm. MS (EL m/z): 124 (M'+1). HRMS
(ESI): C7H;(NO calculated [M+H] " 124.0762, found 124.0759.

NH»

O
4-aminoacetophenone (entry 3)": Following Procedure A, the crude oil was purified by flash

chromatography on silica gel to provide 94% yield of the desired product as light yellow solid. Mp103-
105 °C; "H NMR (400 MHz, CDCl3): 6 2.25(s, 3H ), 4.23 (brs, 2H), 6.67 (d, J = 8.8Hz, 2H), 7.83 (d, J
=8.8, 2H) ppm. MS (EI, m/z): 136 (M'+1). HRMS (ESI): CsH;(NO calculated [M+H] " 136.0762, found
136.0765.

NH,

NO,
4-Nitroaniline (entry 4)*: Following Procedure A, the crude oil was purified by flash chromatography on

silica gel to provide 89% yield of the desired product as pale yellow solid. Mp146-149 °C; "H NMR (400
MHz, CDCl;): ¢ 3.33 (br s, 2H), 6.62 (d, J = 9.2 Hz, 2H), 7.11 (d, J = 9.2, 2H) ppm. MS (EI, m/z): 139
(M™+1). HRMS (ESI): C¢H7N,0; calculated [M+H] * 139.0508, found 139.0505.

NH,

Cl
4-Chloroaniline (entry 5)*: Following Procedure A, the crude oil was purified by flash chromatography

on silica gel to provide 92% yield of the desired product as white solid. Mp 70-72 °C. "H NMR (400 MHz,

S10
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CDCl3): 0 4.38 (br s, 2H), 6.62 (d, J =9.2, Hz, 2H), 8.06 (d, J =9.2Hz, 2H) ppm. MS (EI, m/z): 128
(M™+1). HRMS (ESI): C¢H;NCl calculated [M+H] © 128.0267, found 128.0263.

NH,

F
4-Fluoroaniline (entry 6)°: Following Procedure A, the crude oil was purified by flash chromatography

on silica gel to provide 91% yield of the desired product as pale yellow oil. "H NMR (400 MHz, CDCls):
5 6.62 (m, 2H), 6.85 (t, J = 8.8 Hz, 2H) ppm. >°C NMR (125 MHz, CDCls): 6 157.2, 155.4, 142.4, 115.9

ppm. MS (EL m/z): 112 (M™+1). HRMS (ESI): C¢H;NF calculated [M+H] © 112.0563, found 112.0559.

B/\@\
NH,

4-Bromoaniline (entry 7)": Following Procedure A, the crude oil was purified by flash chromatography
on silica gel to provide 83% yield of the desired product as pale yellow solid. Mp 61-63 °C. 'H NMR
(400 MHz, CDCls): 6 3.72 (br s, 2H), 6.58 (d, J = 8.8 Hz, 2H ), 7.26 (d, J = 8.8 Hz, 2H ) ppm. MS (EI,
m/z): 171 (M"+1). HRMS (ESI): C¢H;NBr calculated [M+H] " 171.9762, found 171.9760.

NH»

OH
4-Aminophenol (entry 8)': Following Procedure A, the crude oil was purified by flash chromatography

on silica gel to provide 90% yield of the desired product as light yellow solid. Mp181-183 °C. '"H NMR
(400 MHz, CDCls): ¢ 3.43 (br s,2H), 4.35 (br s,1H), 6.62 (d, J = 8.8 Hz, 2H), 6.69 (d, J = 8.8 Hz, 2H)
ppm. MS (EI, m/z): 110 (M™+1). HRMS (ESI): CsHgNO calculated [M+H] " 110.0606, found 110.0603.

NH,

4-Toluidine (entry 9)': Following Procedure A, the crude oil was purified by flash chromatography on

silica gel to provide 94% vyield of the desired product as colorless solid. Mp 42-44 °C. 'H NMR (400

S11



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

MHz, CDCls): 6 2.27(s,3H ), 3.56 (br s, 2H), 6.63 (d, J = 8.4 Hz, 2H), 7.99 (d, J =8.4, 2H) ppm. MS (EI,
m/z): 108 (M™+1). HRMS (ESI): C;H (N calculated [M+H] " 108.0810, found 108.0813.
4-Methoxyaniline (entry 10)*: Following Proced?llz/c[:e A, the crude oil was purified by flash
chromatography on silica gel to provide 90% yield of the desired product as colorless oil. 'H NMR (400
MHz, CDCl3): 3.77 (s, 3H), 6.25 (m, 1H), 6.30 (m, 1H), 6.34 (m, 1H ), 7.07 (t,J = 8.0 Hz, 1H) ppm. °C
NMR (CDCl3) §160.3, 147.2, 130.0, 107.6, 103.8, 101.0, 55.0. MS (EI, m/z): 124 (M'+1). HRMS (ESI):
C7H,oNO calculated [M+H] * 124.0762, found 124.0765.
NH,

L,
3-Nitroaniline (entry 11) ': Following Procedure A, the crude oil was purified by flash chromatography
on silica gel to provide 92% yield of the desired product as light yellow solid. Mp 112-115 °C. 'H NMR
(400 MHz, CDCls): 6 3.92 (br s, 2H), 6.87 (ddd, J = 8.0, 2.4,0.8 Hz, 1H), 7.20 (t, 8.0 HZ, 1H ), 7.42( t,
2.0 HZ, 1H), 7.51 (ddd, J = 8.0, 2.4, 0.8 Hz, 2H) ppm. MS (EI, m/z): 139 (M'+1). HRMS (ESI):
C¢H7N,0; calculated [M+H] * 139.0508, found 139.0510.

NH,

3,5-Dimethoxyaniline (entry 12)": Following Procedure A, the crude oil was purified by flash
chromatography on silica gel to provide 92% yield of the desired product as pale yellow oil. 'H NMR
(400 MHz, CDCl3): 6 2.27 (s, 6H), 3.51 (br s, 2H), 6.37 (s, 2H), 6.47 (s, 1H) ppm; °C NMR (125 MHz,
CDCl): 6 21.2, 113.0, 120.4, 138.9, 146.3 ppm. MS (EI, m/z): 122 (M'+1). HRMS (ESI): CgH,N
calculated [M+H] " 122.0970, found 122.0966.

Cl
NH,
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2-chloroaniline (entry 13)*: Following Procedure A, the crude oil was purified by flash chromatography
on silica gel to provide 87% yield of the desired product as pale yellow oil. "H NMR (400 MHz, CDCl5):
0 3.71 (brs, 2H), 6.54 (dd, J = 8.0, 8.0 Hz, 1H), 6.67 (t, J = 2.2 Hz, 1H), 7.17 (dd, J = 2.0, 1.8 Hz, 1H),

7.06 (t, J = 8.0 Hz, 1H) ppm. °C NMR (125 MHz, CDCls): § 142.9, 129.3, 127.6, 119.2, 119.0, 115.8

ppm. MS (EL m/z): 128 (M'+1). HRMS (ESI): C¢H;NCl calculated [M+H] * 128.0267, found 128.0270.
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NAME Jun01-2010
EXPNO 46
PROCNO

Date

Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
RQ 3.9584243 sec
RG 362

oW 60.400 usec
DE 6.50 usec
TE 298.6 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14.50 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Y
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ZX811

—7.284
6.782
6.760
3.76%9
0.095

_L
~—6.685
N6 663

<)
BRUKER
(>

NAME zengxing
EXPNO 44
PROCNO 1

Date 20100420

Time 16.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg930

T 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 362

DW 60.400 usec
DE 6.50 usec
TE 297.3 K

D1 1.00000000 sec
TDO 1
e======= CHANNEL fl ========
Nuc1 iH

P1 14.50 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

i

Table 2, Entry 2
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Time™ 9.26
INSTRUM Spect
PROBHD 5 mm PABBO BB~
PULPROG zgpg30
™ 65536
NH SOLVENT cbCl3
2 NS 75
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
RO 1.1010548 sec
! RG 203
| DW 16.800 usec
DE 6.50 usec
TE 297,6 K
OMe b1 2.00000000 sec
D11 0.03000000 sec
™0 1
S=w===as CHANNEL f1 ========
NUC1 13¢
Pl 9.70 usec
PL1 0.00 dB
PLIW 83.39463043 W
SFOL 125.7703643 MHz
S======= CHANNEL £2 ======n=
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
BL2 2.50 dB
PL12 17.40 dB
PLL3 17.40 dB
PL2W 13.02359581 W
PL12W 0.42143536 W
PLL3W 0.42143536 w
SFO2 500.1320005 MHz
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SF 125.7577974 MHz
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SSB 0
1B 1.00 Hz
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NAME zengxing
EXPNO 29
PROCNO 1
Date_ 20100506
Time 14.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 230
TD 65536
SOLVENT CDCL3
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 574.7
oW 60.400
DE 6.50
TE 298.8
D1 1.00000000
DO 1
s==—=—== CHANNEL fl ss======
NUC1 18
Pl 14.50
PL1 0.00
PL1W 10.87646866
SFO1 400.1324710
81 32768
SF 400.1300000
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

Table 2, Entry 3
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W 60.400
DE 6.50
ZON TE 297.8
D1 1.00000000
DO 1
======== CHANNEL fl ====
NUCL 1H
31 14.50
PL1 0.00
PLIW 10.87646866
sFOL 400.1324710
sI 32768
SF 400.1300000
WDW EM
SSB 0
18 0.30
GB 0
BC 1.00
N .
T T T T T
7 6 3 2 0 " ppm
= - - = - =
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Table 2, Entry 4
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LB 0.30 Hz
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00—
i

2

b g
.0/

i g

e
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—17.260

b

s fpb

5.0

b

4.0

RUKER

(>

NAME, zengxing
EXPNO 26
PROCNO 1
Date_ 20100430

Time 15.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDC13

Ns 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 322.5

bw 60.400 usec
DE 6.50 usec
TE 297.8 K

D1 1.00000000 sec
TDO 1
====m=== CHANNEL fl ===s====
NUCL 1H

Pl 14.50 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300096 MHz
WDwW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

ke

+ papidiigs -

Table 2, Entry 6
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0.096

7.284
7.266
7.244

-
-
_—6.596
=~6.574

NAME zengxing
EXPNO 30
PROCNO 1
Date_ 20100506
Time 14.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
| ™ sac3e

SOLVENT cnc

Nz i NS 16
DS 2
SWH 6276.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 362
oW 60.400 usec
DE 6.50 usec

Br T 298.7 K
Dl 1.00000000 sec
00 1
mem===== CHANNEL £l =m==m=s==
NUC1 18
P 14.50 usec
PLL 0.00 dB
PLLW 10.87646866 W
SFO1 100.1324710 MHz
s1 32768
sF 400.1300000 MHz
WOW M
sSB 0
18 0.30 Haz
o8 0
PC 1.00

T
8 7 6 5 4 -3 2 1 0 ppm

e
2.00 =
b fHe
4l
1.74
R

vff‘k Mﬁ"
ik
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859
NH,
OH
A . h A P gﬁllx» %g
| IR B B T T T T T T T T T ||
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

.ﬂ:jﬁw

Y

zengxing
47

1

20100708

16.26

spect

S mm PABBO BB-

CDC13

16

2
8278.146
0.126314
3.9584243

Hz
Hz
sec

usec
usec

=

sec

======== CHANNEL f1 =======x

NUC1
Pl
PL1
PL1W

1H

14.50

0.00
10.87646866
400.1324710
32768
400.1300000
no

[
0.00
0

1.00

Table 2, Entry 8
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—7.284
2.274
—0.033

TT—6.986

__—~7.007
__—6.645
=6.624
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EXPNO 14
PROCKNO 1
Date_ 20100705

Time 11.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT €DC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
aQ 3.9584243 sec
RG 322.5

DR 60,400 usec
OE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ===s====
NUC1 1H

Pl 14.50 usec
PLL 0.00 d8
PLIW 10.87646866 ¥
SFO1 400.1324710 MHz
s1 32768

SF 400.1300000 MHz
WOW no

S5SB 0

LB 0.00 Hz
GB 1]

BC 1.00

T
ppm
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<)

(O

091
071
051
352
346
331
327
326
313
312
308
292
289
258
253
247
3.768

NAME zengxing
EXPNO 27
PROCNO 1
Date_ 20100430
Time 15.40
INSTRUM spect
I PROBHD S5 mm PABBO BB-
! PULPROG 230
NH, ! ™D 65536
SOLVENT €DC13
NS 16
DS 2
SWH 8278.146 Hz
i FIDRES 0,126314 Hz
1 AQ 3.9584243 sec
OMe | RG 90.5
' oW 60.400 usec
! DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
===sssm= CHANNEL f1 ==mmm===
NUCT 1H
P1 14.50 usec
PLL 0.00 dB
PL1W 10.87646866 W
SFol 400.1324710 MHz
ST 32768
SF 400.1300095 MHz
WDW EM
ssB 0
1B 0.30 Hz
GB 0
B 1.00
! E L . . _
T T T T T T T T T T .

T T T
70 65 60 55 50 45 40 35 30 25 1.5 1.0 ppm’

(X
1.00'
1.05 -
W
ik ﬂ#
314>
v#&ﬂﬁm
N
W o 7]
i
S
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819

3.920
1.520
0.000

NH, ‘

O

|

o

i

(<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

zengxing
28

1

20100506

14.36

spect

5 mm PABBO BB-

2
8278.146 Hz
0.126314 Hz
3.9584243 sec

512
60.400 usec
6.50 usec
298.7 K
1.00000000 sec
1

= CHANNEL fl ===m=m==
1H
14.50 usec
0.00 dB
10.87646866 W
400,1324710 MHz
32768
400.1300368 MHz
EM

o
0.30 Hz
0

1.00

el

i

Table 2, Entry 11
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810

—6.466
——6.365

2.271

Co<)

(<O

—20.135

NAME Apr20-2010
EXPNO 37
PROCNO 1
Date_ 20100420
Time 16.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

™ 65536
SOLVENT cDCl3

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
A0 3.9584243 sec
RG 57

DW 60,400 usec
DE 6.50 usec
TE 297.2 K
o1 1.00000000 sec
DO 1
===—==== CHANNEL £l ==c=====
NUCL 1H

P1 14.50 usec
PL1 0.00 dB
PLIW 10.87646866 W
SFol 400.1324710 MHz
SI 32768

SF 400.1300093 MHz
WDW EM

ssB 0

LB 0.30 Hz
GB 0

eC 1.00

75 7.0 65

ppm

Table 2, Entry 12
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zx810

77.255
77.001
76.747
21.211

——146.259
——138.882
——120.385
—113.011

(

NRME 810
EXBNO 1
PROCNO 1
Date_ 20100422
Time 5.08
. INSTRUM spect
ROBHD 5 mm PABEO BE-
PULEROG 2
™
SOLVENT
NS
DS
s
FIDRES
aQ
RG
oW
DE
| ™ 297.4 K
ZHN | DL 2.00000000 sec
| 1L 003000000 sec
™0 1
—mcemes CHANNEL f1 ssesese=
wucL 13¢
31 9.7 usec
pLL 0,00 dB
PLIW 83.39463043 W
sFol 125.7703643 Mz
eesses CHANNEL £2 —momenme
CPDPRG2 waltzl6
nuc2 18
PCPD2 80.00 usec
PL2 2050 dB
P12 17120 aB
P13 17,40 B
PL2R 13.02359581 W
PLL2W 0142143536 W
PLL3W 042143536 W
sFo2 500.1320005 MHz
st 32768
SE 125.7578094 Miiz
woW EY
ssB 0
18 1.00 Kz
ce 0
eC 1.40
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hwm—-c-551

1.573

0.080
0.071
0.062

o

Co<)

)

NAME Jun01-2010
EXPNO 45
PROCNO 1
Date_ 20100601
Time 16.50
INSTRUM spect
PROBHD 5 mm PABBO BB—
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 574.7

oW 60.400 usec
DE 6.50 usec
TE 298.6 K

D1 1.00000000 sec
TDO 1
mmmwmmmm CHANNEL fl ==—=====
NUC1 1H

Pl 14.50 usec
PL1 0.00 dB
PLIW 10.87646866 W
sFOl 400.1324710 MHz
sI 32768

SF 400.1300095 MHz
WDW EM
ssB o

1B 0.30 Hz
GB 0

BC 1.00

ppm

Table 2, Entry 13
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5. General Procedure B: Coupling of Aryl Bromides with Aqueous Ammonia: Table 3

NH,

>

Aniline (entry 1)': Following Procedure B, the crude oil was purified by flash chromatography on silica
gel to provide 98% yield of the desired product as pale yellow oil. "H NMR (400 MHz, CDCls): d 3.65
(br s, 2H), 6.70 (d, J = 8.4 Hz, 2H), 6.78 (t, J = 12.5 Hz, 1H), 7.17 (m, J = 16.0, 5.2 Hz, 2H) ppm. "°C
NMR (CDCl;) 6 149.0, 129.6, 116.8, 114.8. MS (EI, m/z): 94 (M'+1). HRMS (ESI): C¢HgN calculated

[M+H] * 94.0657, found 94.0658.
NH,

Me
4-Methoxyaniline (entry 2)': Following Procedure B, the crude oil was purified by flash

chromatography on silica gel to provide 90% yield of the desired product as yellow solid. Mp 42-44 °C
'H NMR (400 MHz, CDCl;): 6 2.25 (s, 3H), 3.52 (brs, 2H), 6.61 (d, J = 6.0 Hz, 2H), 6.97 (d, J = 6.0 Hz,
2H) ppm. MS (EI, m/z): 108 (M'+1). HRMS (ESI): C;H (N calculated [M+H] © 108.0810, found

108.0813.
NH,

4-tert-Butyl benzenamine (entry 3)°: Following Procedure B, the crude oil was purified by flash
chromatography on silica gel to provide 90% yield of the desired product as pale yellow oil. "H NMR
(400 MHz, CDCls): 6 1.28 (s, 9H), 3.54 (br s, 2H), 6.64 (d, J = 6.8 Hz), 7.18 (d, J = 6.8 Hz) ppm; "°C
NMR (125 MHz, CDCl3): § 1.003, 31.5, 33.9, 114.9, 126.0, 141.4, 143.8 ppm. MS (EI, m/z): 108 (M'+1).

HRMS (ESI): C1oH N calculated [M+H] 7 108.0810, found 108.0813.
NH,

OMe
4-Methoxyaniline (entry 4)': Following Procedure B, the crude oil was purified by flash

chromatography on silica gel to provide 97% yield of the desired product as yellow solid. 'H NMR (400
MHz, CDCls): d 3.44 (br s, 2H), 3.77 (s, 3H), 6.67 (d, J= 6.4 Hz, 2H), 6.71 (d, J = 6.6 Hz, 2H) ppm. °C
NMR (125 MHz, CDCly): 6 55.7, 114.8, 116.4, 139.9, 152.8 ppm. MS (EI, m/z): 124 (M'+1). HRMS

(ESI): C7H(NO calculated [M+H] " 124.0762, found 124.0759.
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NH,

0]
4-Aminoacetophenone (entry 5) %: Following Procedure B, the crude oil was purified by flash

chromatography on silica gel to provide 93% yield of the desired product as pale yellow solid. Mp103-

105 °C. '"H NMR (400 MHz, CDCls): 6 4.11 (br s, 2H), 6.65 (d, J = 6.8 Hz, 2H), 7.81 (d, J = 6.8 Hz, 2H)

ppm. MS (EI, m/z): 136 (M'+1). HRMS (ESI): CsHoNO calculated [M+H] " 136.0762, found 136.0765.
NH,

NO,
p-Nitroaniline (entry 6)>: Following Procedure B, the crude oil was purified by flash chromatography

on silica gel to provide 96% yield of the desired product as pale yellow solid. Mp146-149 °C. '"H NMR
(400 MHz, CDCls): 6 4.39 (br s, 2H), 6.62 (d, J = 7.0 Hz, 2H), 8.07 (d, J = 7.2 Hz, 2H) ppm. MS (EI,
m/z): 139 (M'+1). HRMS (ESI): CsH,N,0; calculated [M+H] * 139.0508, found 139.0505.

NH,

F
4-Fluoroaniline (entry 7): Following Procedure B, the crude oil was purified by flash chromatography

on silica gel to provide 96% yield of the desired product as pale yellow oil. "H NMR (400 MHz, CDCls):
8 3.53 (br s, 2H), 6.62 (m, J = 4.4, 2.0 Hz, 2H), 6.85 (m, J = 8.4, 8.8 Hz, 2H) ppm. °C NMR (125 MHz,
CDCly): § 157.2, 155.4, 142.4, 115.9 ppm. MS (EI, m/z): 112 (M'+1). HRMS (ESI): C¢H;NF calculated
[M+H] " 112.0563, found 112.0559.

NH,

Cl
p-Chloroaniline (entry 8) *: Following Procedure B, the crude oil was purified by flash chromatography

on silica gel to provide 88% yield of the desired product as white solid. 'H NMR (400 MHz, CDCls): &
3.65 (br s, 2H), 6.60 (dd, J = 7.8, 4.2 Hz, 2H), 7.10 (dd, J = 6.2, 8.5 Hz, 2H) ppm; °C NMR (125 MHz,
CDCl3): §116.2, 123.2, 129.1, 144.9 ppm. MS (EI, m/z): 128 (M'+1). HRMS (ESI): C¢H;NCI calculated
[M+H] * 128.0267, found 128.0263.
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NH,

CN
4-Aminobenzonitrile (entry 9) ': Following Procedure B, the crude oil was purified by flash

chromatography on silica gel to provide 93% yield of the desired product as pale yellow solid. Mp 82-85
°C. "H NMR (400 MHz, CDCls): ¢ 4.15 (brs, 2H), 6.64 (d, J = 6.8 Hz), 7.41 (d, J = 6.8 Hz) ppm; °C
NMR (125 MHz, CDCls): § 100.3, 114.4, 120.0, 150.3 ppm. MS (EI, m/z): 119 (M'+1). HRMS (ESI):
C;H,N; calculated [M+H] * 119.0609, found 119.0606.

NH,

i “NO,

3-Nitroaniline (entry 10) ': Following Procedure B, the crude oil was purified by flash chromatography
on silica gel to provide 95% yield of the desired product as pale yellow solid. Mp 112-115°C. "H NMR
(400 MHz, CDCls): 6 3.99 (brs, 2H), 6.94 (dd, J=10.4, 5.8 Hz, 1H), 7.27 (m, J= 8.0 Hz, 1H), 7.49 (t, J =
2.2 Hz, 1H), 7.57 (d, J = 0.8 Hz, 1H) ppm. MS (EI, m/z): 139 (M'+1). HRMS (ESI): C¢H;N,O,
calculated [M+H] * 139.0508, found 139.0510.

NH,

i OMe

m-Methoxyaniline (entry 11)*: Following Procedure B, the crude oil was purified by flash
chromatography on silica gel to provide 93% yield of the desired product as pale yellow oil. 'H NMR
(400 MHz, CDCls): 6 3.65 (brs, 2H), 3.77 (s, 3H), 6.25 (t, /= 2 Hz), 6.31 (m, J = 8.2, 3.2, 4.2 Hz,), 7.06
(t, J = 8.0 Hz) ppm; °C NMR (500 MHz, CDCls): § 55.08, 101.11, 103.99, 107.92, 130.09, 147.74,
160.78 ppm. MS (EIL, m/z): 124 (M'+1). HRMS (ESI): C;H;(NO calculated [M+H] * 124.0762, found
124.0765.

NH,

3,5-Dimethoxyaniline (entry 12)': Following Procedure B, the crude oil was purified by flash
chromatography on silica gel to provide 91% yield of the desired product as pale yellow oil. "H NMR
(400 MHz, CDCls): 6 2.18 (s, 6H), 3.48 (br s, 2H), 6.29 (s, 2H), 6.38 (s, 1H) ppm; °C NMR (500 MHz,
CDCls): 6 21.3, 113.4, 120.4, 138.9, 146.3 ppm. MS (EI, m/z): 122 (M'+1). HRMS (ESI): CsH;,N
calculated [M+H] " 122.0970, found 122.0966.
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NH,

OMe
OMe

4-Aminoveratrole (entry 13): Following Procedure B, the crude oil was purified by flash
chromatography on silica gel to provide 96% yield of the desired product as pale yellow solid. Mp. 85-87
°C 'H NMR (400 MHz, CDCl;): & 3.44 (br s, 2H), 3.80 (s, 3H), 3.83 (s, 3H), 6.23 (d, J = 8.4 Hz, 1H),
6.31 (d, J=2.4 Hz, 1H), 6.70 (d, J = 1.2 Hz) ppm; C NMR (125 MHz, CDCl;): d 55.7, 56.6, 100.776,
106.4, 113.2, 140.6, 142.2, 149.9 ppm. MS (EI, m/z): 154 (M'+1). HRMS (ESI): CsH;,NO; calculated
[M+H] " 154.0868, found 154.0871.

NH,

| X
N

OMe

5-Amino-2-methoxypyridine (entry 14) *: Following Procedure B, the crude oil was purified by flash
chromatography on silica gel to provide 95% yield of the desired product as pale yellow solid. '"H NMR
(500 MHz, CDCl3): 0 3.39 (br s, 2H), 3.84 (s, 3H), 6.58 (d, J = 8.8 Hz, 1H), 7.01 (d, /= 8.9 Hz, 1H), 7.64
(d, J = 2.4 Hz, 1H) ppm; °C NMR (500 MHz, CDCls): § 53.3, 110.7, 127.6, 132.8, 136.6, 158.0 ppm.

MS (EI, m/z): 125 (M'™+1). HRMS (ESI): C¢HoN,O calculated [M+H] " 125.0715, found 125.0716.

S

»

NH,
3-Thiophenamine (entry 15)': Following Procedure B, the crude oil was purified by flash
chromatography on silica gel to provide 86% yield of the desired product as pale yellow oil. 'H NMR
(400 MHz, CDCls): 6 3.60 (br s, 2H), 6.17 (d, J = 3.0 Hz, 1H), 6.65 (d, J=5.2 Hz, 1H), 7.13 (d, J=5.2
Hz) ppm; °C NMR (125 MHz, CDCl3): § 100.2, 121.1, 125.3, 145.1 ppm. MS (EL, m/z): 100 (M*+1).

HRMS (ESI): C4HgNS calculated [M+H]  100.0221, found 100.0221.
NH,

1-Naphthalenamine (entry 16)': Following Procedure B, the crude oil was purified by flash
chromatography on silica gel to provide 92% yield of the desired product as white soild. '"H NMR (400
MHz, CDCls): 6 4.14 (br s, 2H), 6.79 (t, J = 8.0 Hz, 1H), 7.33 (m, J = 6.4, 10.8 Hz, 2H), 7.48 (m, J = 4.8,
4.8 Hz, 2H), 7.81 (d, J = 2Hz, 2H) ppm; °C NMR (125 MHz, CDCls): ¢ , 109.7, 118.9, 120.7, 123.7,
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124.8, 125.8, 126.3, 128.6, 134.4, 142.0 ppm. MS (EI, m/z): 144 (M'+1). HRMS (ESI): C;oH (N
calculated [M+H] * 144.0813, found 144.0812.
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HWM-C-555 8

3.645
1.639

=_|—N NAME yang_kai
EXPNO 17
PROCNO 1
Date 20100605
Time 15:15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT cpcl3
NS 7
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 161.3
DW 60.400 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO i
======—= CHANNEL fl ========
NUC1 1H
P1 14.50 usec
PL1 0.00 dB
PLIW 10.87646866 W
sFol 400.1324710 MHz
s1 32768
SF 400.1300095 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T T T T T T T I

60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm
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hwm-c-565 8

L)

3.517
2.249
1.267

0.099
0.091

_—6
T~6.604

—T,250
0.082
0.073

_—6.983
=~56.963

=-|-M NAME Jun08-2010
EXPNO 31
PROCNO 1
Date_ 20100608
Time 15.32
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT cDCl3
NS 16
DS 2
SWH 8278.146 Hz
FIDRE 0.126314 Hz
AQ 3.9584243 sec
RG 256
DW 60.400 usec
DE 6.50 usec
TE 299.3 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 seeo—
NUC1 1H
Pl 14.50 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
% R
T T T T ] T T T B S T S T R S N L T T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
K - el |
< —— /
_L 2 g 2
~ lei il P
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2]
5
i
N
B i
2 6]
(o)}
w
& |
bl
o
—_
D
(=]
a | —143.764
p_.
[=]
=128
—~—127.786
-
N_
S = —115.258
e
o.._“
o
® 77.254
= <77.ooo
76.746
o |
o
b
o
N —20.407
° 2
_-0.994
o- —— ~~-0.032
T
3
sEzeE) 11
gERTal T
a o
g B B P :
e f g3
T A1
fpd2 g8
R ogeotor S8 m
wwooN|| =od
il Bt ’
Table 3, Entry 2
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HWM-C-572

3.542
——1.560
1.279
1.258

<o

<)

BRUKER

NAME Junl0-2010
EXPNO 30
PROCNO 1

Date 20100610

Time 15.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT cpCl13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 574.7

DW 60.400 usec
DE 6.50 usec
TE 2998.2 K

D1 1.00000000 sec
TDO 1

-—= CHANNEL f1 ========
NUC1 1H

Pl 14.50 usee
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
ST 32768

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

ppm
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HWM-C-556 8

£

—7.284
3.7€69
0.105
0.096
0.087
0.026

£
X
£

L NAME Jun04-2010
EXPNO 35
PROCNO 1
Date_ 20100604
Time 15.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
Ol TD 65536
SOLVENT cpcl3
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
no 3.9584243 sec
RG 322.5
DW 60.400 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
DO 1
mmmmmm== CHANNEL fl ========
NUC1 1H
Pl 14.50 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFOl1l 400.1324710 MHz
SI 32768
SF 400.1300000 MHz
WDW EM
ssB [
LB 0.30 Hz
GB 0
PC 1.00

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 ppm
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- EXPNO CTC
PRGCNO 1
Date_ 20100605
Time 15 28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
D 65536
o SOLVENT €DCcl3
NS 5
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
aQ 3.9584243 sec
RG 574.7
oW €0.400 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
===—==== CHANNEL fl mm=m====
NUC1 1H
o 14.50 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
sI 32768
SF 400.1300095 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB 0
PC 1.00

g

2.0 15 1.0 0.5 ppm

200~
202~
__~
202
2
i N
289 o)
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400.1300095
EM

o
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o
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NAME yang_kai
EXPNO 1
PROCNO i
Date 20100605
Time 15.32
INSTRUM spect

PROBHD 5 mm PABBO BB-

PL1W 10.87646866 W
SFO1 400.1324710 MHz
SI1 32768

SF 400.1300095 MHz
WDW EM
SSB ]

LB 0.30 Hz
GB (<]

pC 1.00

7.5 7.0

ppm
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9

6.654
6.64

6.637
6.632

%
s

200~

4.146

1.582

—-0.003

z
¢

Jun08-2010
29

|1

20100608
Tim 15.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
D 65536
SOLVENT cDcl3
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NAME Jun04=-2010
EXPNO 36
PROCNO 1
:.-H Date_ 20100604
Time 15.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
E SOLVENT CDC13
2 NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 574.7
DW €0.400 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
TDO i
======== CHANNEL fl ========
NUC1 1H
Pl 14.50
PL1 0.00
PL1W 10.87646866
SFOL 400.1324710
SI 32768
SF 400.1300096
WDW EM
SSB 0
LB 0.30
GB 0
BC 1.00

35 30 25 20 15 10 0.5 ppm

-
Lo - )
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o
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PL1 0.00 dB
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1
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2
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N
©
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1.00000000 sec
1

———————— CHANNEL £1 = -—

NUC1 11
P1 14.50 usec
PL1 0.00 dB
PL1W 10.87646866 W
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LB 0.30 Hz
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PC 1.00
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NH; NAME Junl0-2010
EXPNO 29
PROCNO 1
Date 20100610
Time 1555
INSTRUM spect

PROBHD 5 mm PABBO BB-

4.139

—0.112
—0.037

PULPROG
TD

SOLVENT

NS

DS

SWH

FIDRES

AQ 3.9584243 sec
RG 128

bW :

DE ..

TE 299.3 K
D1 1.00000000 sec
TDO s
======== CHANNEL f]l =====
NUC1 1H

Pl 14.50 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
sI 32768

SF 400.1300095 MHz
WDW EM
SSB o

LB 0.30 Hz
GB 0

BC 1.00

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 pPpm
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