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Experimental Section:

All the reactions were carried out in pressure tube under normal atmospheric air.
Commercially available monosaccharide ligands are purchased from Aldrich chemicals.
Copper (I) iodide and other copper salts purchased from Alfa Aesar and Aldrich chemicals.
Halobenzenes are purchased from Aldrich chemicals, Alfa Aesar, SRL (India) and Awra
(India) chemicals. Potassium hydroxide purchased from Ranbaxy (India). Acetone was
purchased from SRL india and all these reagents were used without further purification.
Reaction temperatures were controlled by Varivolt temperature modulator, melting points
were determined using a Guna 230 volts apparatus. Thin-layer chromatography (TLC) was
performed using Merck silica gel 60 F254 precoated plates (0.25 mm) and visualized by UV
fluorescence lamp. Silica gel (particle size 100-200 mesh) purchased from SRL India, was
used for chromatography. 'H NMR and "C NMR spectra were recorded on a Bruker 400
MHz instrument. Spectra were reported relative to MesSi (6 0.0 ppm) or residual peak (6 7.26
ppm). °C NMR were reported relative to CDCl; (8 77.16 ppm). FTIR spectra were recorded
on a Nicolet 6700 spectrometer and are reported in frequency of absorption (cm™). High
resolution mass spectra (HRMS) were recorded on Q-Tof Micro mass spectrometer and

GCMS.

General Procedure for Aniline Formation from Aryl Halides (0.5 mmol scale) Provided
in Table 3.

NH, HO
Cul (10 mol %), L (10 mol %) NH» . HCI
X KoCO3 aq. NHz (10 equiv.) L Q 2
R/ = Acetone/H;0 (1:1),90°C  AF HOH,C
12-30h 50-98% o
X=1,Br o \ )

2 mL of Acetone/H,O (1:1) mixture has taken in 15 mL reaction tube. Aryl halide (0.5
mmol), Cul (9.5 mg, .05 mmol), D-glucosamine hydrchloride (10.8 mg, 0.05 mmol) and
K,>COs (1 mmol, 138 mg) were then transferred to the tube. After 10 minutes of stirring at 90
°C, 300 uL of aqueous ammonia (28% W/V) was added and the stirring continued at 90 °C.
The reaction was monitored using thin layer chromatographic technique. After complete
disappearance of aryl halide, the solvent was evaporated and further purification has done by
column chromatography on neutral alumina using ethyl acetate/hexanes as the eluent to

afford the aniline.
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Table 1 Optimization of solvent systems, bases and temperature.

D-glucosamine L5, Cul, base (2 equiv.)

HsCO < > I organic solvent/H,0 (1:1) H3CO@NH2

aqg. NH3 (10 equiv.), 24 h
Entry  Cul/L5 (mol %) Solvent/H,O (1:1) Base Temp. (°C) Yield (%)?

1 5:5 Acetone K2CO3 90 57
2 5:10 Acetone K2CO3 90 72
3 10:10 Acetone K,CO4 90 90/20°
4 10:20 Acetone K2COs3 90 75
5 20:20 Acetone K>CO3 90 49
6 10:10 THF K>CO3 90 12
7 10:10 Dioxane K2CO3 920 62
8 10:10 Acetinitrile K2CO3 90 57
9 10:10 DMF K,CO3 90 69
10 10:10 Acetone Cs,CO3 920 73
11 10:10 Acetone KzPOg4 90 61
12 10:10 Acetone NaOAc 90 35
13 10:10 Acetone Na,CO3 90 36
14 10:10 Acetone KOH 90 36
15 10:10 Acetone NaOH 90 32
16 10:10 Acetone NaOMe 90 42
17 10:10 Acetone KoCO3 60 41°¢
18 10:10 Acetone K>CO3 80 62°
19 10:10 H>O K>CO3 90 9
20 10:10 H,O K2CO3 90 20d

3Isolated yield. PReaction performed without base. °Reaction time was 48
hours. “Reaction was performed in water in the presence of 0.5 equiv. of
"BuyNBr.

Characterization Data:

NH,

Aniline (Table 2, entry 21) colorless liquid; Rf = 0.55 (in 20% EtOAc/Hexane); IR
1276, 1496, 1610, 3034, 3217, 3356 cm™; '"H NMR (400 MHz, CDCl5) & 3.66 (s, 2H),
6.71(d, J = 8.0Hz, 2H), 6.80 (t, J = 7.6Hz, 1H), 7.19 (t, J = 8.0Hz, 2H); °C NMR (100 MHz,
CDCl3) 8 115.2, 118.6, 129.3, 146.4; GC-MS EI+ : m/z calculated for C¢H7N: 93.
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NH,

1-Aminonapthalene (Table 2, entry 11) colorless liquid; Rf = 0.34 (in 10%

EtOAc/Hexane); IR 1288, 1372, 1403, 1456, 1515, 1585, 1627, 2924 3364 cm™; 'H NMR
(400 MHz, CDCl) §4.13 (s, 2H), 6.77 (d, J = 6.8Hz, 1H), 7.30 (t, J = 8.8Hz, 2H), 7.45 (d, J
= 8.0Hz, 2H), 7.80 (dd, J = 8.8Hz, 5.6Hz, 2H); °C NMR (100 MHz, CDCls) & 109.8, 119.1,
120.9, 123.8, 125.0, 126.0, 126.4, 128.7, 134.5, 142.2; HRMS [M'+1] Calculated for
C1oH1oN: 144.0813; found: 144.0819

H3C—®—NH2

4-Aminotoluene (Table 2, entry 16) colorless liquid; Ry = 0.36 (in 10%
EtOAc/Hexane); IR 1120, 1267, 1448, 1519, 1627, 2924, 3021, 3217, 3364 cm™'; 'H NMR
(400 MHz, CDCl3) 8 2.26 (s, 3H), 6.63 (t, J = 6.4Hz, 2H), 7.00 (t, J = 8.0Hz, 2H); °C NMR
(100 MHz, CDCl3) § 20.5, 115.3, 127.8, 129.8, 143.9; HRMS [M+1] Calculated for C;H(N:
108.0813; found: 108.0812

NH;

OCH3;

2-methoxyaniline (Table 3, entries 5 & 20) deep brown liquid (eluent: ethyl
acetate/hexane = 30:70). Ry = 0.73 (in 30% EtOAc/Hexane); IR 1039, 1160, 1206, 1295,
1465, 1492, 1602, 2927, 3370, 3462 cm™; 'H NMR (400 MHz, CDCls) 0 3.79 (s, 2H), 3.86
(s, 3H), 6.68-6.77 (m, 2H), 6.77-6.85 (m, 2H); *C NMR (100 MHz, CDCl3) & 55.6, 110.6,
115.2, 118.6, 121.2, 136.3, 147.5; HRMS [M+1] Calculated for C;H;,NO: 124.0762; found:

124.0758

NHz

H3CO

3-methoxyaniline (Table 3, entries 6 & 7) dark brown liquid; Ry = 0.54
(in 30% EtOAc/Hexane); IR 1037, 1224, 1272, 1461, 1507, 2926, 3370, 3458 cm™; '"H NMR
(400 MHz, CDCL3) & 3.66 (s, 2H), 3.69 (s, 3H), 6.18 (t, J = 2.0 Hz, 1H), 6.23 (dd, J = 8 Hz,
1.6 Hz, 1H), 6.29 (dd, J = 8 Hz, 2.0 Hz, 1H), 7.02 (t, J = 8 Hz, 1H); °*C NMR (100 MHz,
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CDCl3) & 55.0, 101.0, 103.8, 107.9, 130.1, 148.0, 160.7; HRMS [M'+1] Calculated for
C7H;oNO: 124.0762; found: 124.0760

H3CO@NH2

4-methoxyaniline (Table 3, entries 3 & 4) black solid; MP 56-59 °C.
Rs = 0.43 (in 30% EtOAc/Hexane); IR 1030, 1125, 1233, 1459, 1507, 1629, 1858, 2054,
2960, 3344, 3420 cm™; "H NMR (400 MHz, CDCl3) & 3.43 (s, 2H), 3.75 (s, 3H), 6.62-6.68
(m, 2H), 6.75 (dd, J = 6.8 Hz, 2.4 Hz, 2H); °C NMR (100 MHz, CDCls) & 55.8, 114.9,
116.5, 140.1, 152.9; HRMS [M++1] Calculated for C7H(NO: 124.0762; found: 124.0768

HM‘@*NOz

4-nitroaniline (Table 3, entries 8 & 9) yellow solid; MP 146-149 °C . R¢
=0.31 (in 30% EtOAc/Hexane); IR 1110, 1300, 1474, 1595, 1630, 2361, 3360, 3479 cm™; 'H
NMR (400 MHz, CD;0D) & 4.40 (s, 2H), 6.59-6.65 (m, 2H), 7.94-8.01 (m, 2H); '*C NMR
(100 MHz, CD;0D) & 113.6, 127.3, 138.3, 156.8; HRMS [M+1] Calculated for C¢H,N,O;:
139.0508; found: 139.0506

NHz

NO,

3-nitroaniline (Table 3, entry 10) yellow solid; MP 111-114 °C; R¢ = 0.21
(in 10% EtOAc/Hexane); IR 1085, 1266, 1342, 1483, 1520, 1619, 3328, 3431 cm™; '"H NMR
(400 MHz, CDCl3) & 4.04 (s, 2H), 6.78-7.10 (m, 1H), 7.10-7.73 (m, 3H); >C NMR (100
MHz, CDCl3) & 109.1, 113.1, 120.7, 130.0, 147.6, 149.3; HRMS [M '+1] Calculated for
C¢H7N>O,: 139.0508; found: 139.0504

@NHz

N2 _J5 Nitroaniline (Table 2, entry 19) yellow solid; MP 70-73 °C; Ry = 0.33 (in
10% EtOAc/Hexane); IR 1099, 1250, 1347, 1428, 1501, 1585, 1627, 3354, 3479 cm™; 'H
NMR (400 MHz, CDCl3) & 6.10 (s, 2H), 6.70 (dt, J = 8.0Hz, 1.2 Hz, 1H), 6.82 (dd, J = 8.4
Hz, 0.8 Hz, 1H), 7.36 (dt, J = 8.4 Hz, 1.2 Hz), 8.11 (d, J = 8.0 Hz, 1H); °C NMR (100 MHz,
CDCl3) & 117.0, 118.9, 126.2, 132.3, 135.8, 144.8; GC-MS EI+ : m/z calculated for
C7H,N;0: 138.
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o)
>—< >—NH2
HsC
4-aminoacetophenone (Table 3, entry 1 & 2) white solid; MP 103-
107 °C R = 0.30 (in 30% EtOAc/Hexane); IR 1169, 1276, 1360, 1435, 1589, 1647, 3223,
3329 cm™; 'H NMR (400 MHz, CDCls) & 2.49 (s, 3H), 4.35 (s, 2H), 6.60-6.67 (m, 2H),
7.76-7.82 (m, 2H); *C NMR (100 MHz, CDCls) & 26.1, 113.7, 127.5, 130.8, 151.5, 196.7;
HRMS [M++1] Calculated for CgH (NO: 136.0762; found: 136.0759

NH,

CHs

O

J 3-aminoacetophenone (Table 3, entry 18) white solid; MP 94-98 °C; R¢
=0.32 (in 30% EtOAc/Hexane); IR 1017, 1239, 1288, 1323, 1356, 1459, 1490, 1599, 1669,
3370, 3467 cm’™'; '"H NMR (400 MHz, CDCl3) & 2.56 (s, 3H), 3.81 (s, 2H), 6.87 (dd, J = 8
Hz, 1.6 Hz, 1H), 7.17-7.29 (m, 2H), 7.33 (d, J = 7.6 Hz, 1H); >C NMR (100 MHz, CDCl;) &
26.8, 114.1, 119.0, 119.8, 129.6, 138.4, 146.9, 198.6; HRMS [M'+1] Calculated for
CgH oNO: 136.0762; found: 136.0757

NH,

07 “CH;

2-aminoacetophenone (Table 3, entry 17) yellow liquid, R = 0.56 (in 20%
EtOAc/Hexane); IR 1024, 1163, 1245, 1365, 1449, 1484, 1552, 1630, 2835, 2947, 3341,
3440 cm™; '"H NMR (400 MHz, CDCL;) & 2.56 (s, 3H), 6.58-6.73 (m, 2H), 7.21-7.32 (m,
1H), 7.70 (d, J = 8.4 Hz, 2H); *C NMR (100 MHz, CDCls) & 27.9, 115.8, 117.3, 118.3,
132.1, 134.5, 150.3, 200.8; HRMS [M'+1] Calculated for CgH;(NO: 136.0762; found:
136.0761

0]
Wt

4-aminobenzophenone (Table 3, entry 12) yellow solid, MP 121-
124 °C; Rf = 0.20 (in 20% EtOAc/Hexane); IR 1024, 1289, 1321, 1415, 1448, 1594, 1636,
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2835, 2947, 3367 cm™'; "H NMR (400 MHz, CDCl3) & 4.19 (s, 2H), 6.66 (d, J = 8.8 Hz, 2H),
7.41-7.49 (m, 2H), 7.49-7.58 (m, 1H), 7.68-7.79 (m, 4H); °C NMR (100 MHz, CDCl;) &
113.7, 127.4, 128.2, 129.6, 131.5, 133.0, 139.0, 151.1, 195.4; HRMS [M+1] Calculated for
C13H12NO: 198.0919; found: 198.0926

O NHz

2-aminobenzophenone (Table 3, entry 14) yellow solid, MP 103-107

°C; Ry =0.57 (in 20% EtOAc/Hexane); IR 1024, 1113, 1247, 1415, 1451, 1551, 1628, 2524,
2834, 2947, 3367 cm™; "H NMR (400 MHz, CDCls) 8 6.10 (s, 2H), 6.60 (t, J = 7.6 Hz, 1H),
7.25-7.34 (m, 1H), 7.41-7.49 (m, 3H), 7.49-7.56 (m, 1H), 7.61-7.69 (m, 2H); *C NMR (100
MHz, CDCls) 6 115.6, 117.1, 118.3, 128.2, 129.2, 131.1, 134.3, 134.7, 140.2, 151.0, 199.2;
HRMS [M'+1] Calculated for  C;3H;)NO: 198.0919;  found:  198.0910

0}

3-aminobenzophenone (Table 3, entry 13) yellow solid, MP 81-

84 °C; Rf = 0.29 (in 20% EtOAc/Hexane); IR 1023, 1112, 1321, 1413, 1452, 1648, 2834,
2950, 3390 cm™; 'H NMR (400 MHz, CDCL) & 3.82 (s, 2H), 6.86-6.93 (m, 1H), 7.10-7.16
(m, 2H), 7.21-7.285 (m, 1H), 7.43-7.51 (m, 2H), 7.54-7.61 (m, 1H), 7.77-7.85 (m, 2H); '*C
NMR (100 MHz, CDCly) § 116.0, 119.1, 120.7, 128.3, 129.2, 130.1, 132.4, 137.9, 138.8,
146.6, 197.1; HRMS [M"+1] Calculated for C;3H;;NO: 198.0919; found: 198.0916

O NH,

NO,

(2-amino-5-nitrophenyl)(phenyl)methanone (Table 3, entry 15)
yellow solid, MP 166-168 °C; R¢ = 0.31 (in 20% EtOAc/Hexane); IR 1027, 1112, 1259,
1332, 1416, 1452, 1635, 2524, 2834, 2947, 3372 cm™; '"H NMR (400 MHz, CDCl;3) 0 6.76
(d, J=9.2 Hz, 1H), 6.91 (s, 2H), 7.52 (t, J = 7.6 Hz, 2H), 7.60 (d, J = 7.2 Hz, 1H), 7.65 (d, J
= 7.6 Hz, 2H), 8.16 (dd, J = 9.2 Hz, 1H), 8.48 (d, J = 2.4 Hz, 1H); °C NMR (100 MHz,
CDCly) 6 116.1, 116.9, 128.7, 129.2, 129.4, 131.7, 132.3, 136.7, 138.5, 155.4, 198.0; HRMS
[M++1] Calculated for C;3H;;N,05: 243.0770; found: 243.0760
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2-methoxyaniline
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FIDRES 0.256020 Hz
Al 1.9530228 sec
RB 161.3
oy 59.600 usec
DE 6.00 usec
TE 299.2 K
bl 0.50000000 sec
MCREST 0.00000000 sec
HCTRE 0.01500000 sec
CHANNEL £1
mrcL 1H
FL 11.55 usec
PLL 3.00 dB
SFOL 400, 1319460 MHz
FZ - Processing parameters
s5I 16384
SF 400.1300175 MHz
g EN
555 0
LE 0.30 Hz
GEB 0
| FC 3.00
1D WMR plot parameters
L _J _.J 1 [ Z0.00 cu
oY 6.00 cu
FLF 10.129 ppu
T T T T T T T T T T FL 4052.73 Hz
9 8 7 6 5 q 3 2 1 1} ppr Fzp -1.000 ppm
Fz -400.13 Hz
PPRMCM 0.55643 ppu/cm
£l £l HILK 22264290 Hz/cm
el (=g}
cla =8
edled o3 ed
p= o oo
- - g M m o =+
Ed 1 oD W I o
. \D. CEa C; ] u
% = mads gt v Current Data Farameters
4 A4 A55A4 [ S 1 HAE g=k0B10
D 113
PROCHD 1
FZ - Beguisition Paramsters
Date 20100811
Tiue 14.43
mETH =00
DRCEED 5 mu EBO EB-1E
PULPRIG 2opg0
™ 15384
SOLVENT CDEL3
us £1z
NH2 s 4
acHs SR ZE178_625 Hz
FIDRES 1.533547 He
E 0.3260516 sec
n; 13004
o 19,900 uses
LE 6.00 usec
TE 299.6 K
r1 1.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sec
MOURK 0.01500000 sec
CHANNEL £1
13c
12.50 usec
0.00 &8
I | 100. 6238364 MHz
CHEMNEL £2 =
waltzls
1H
80.00 usec
3.00 B
19.81 &
z0.23
400. 1320007 MHz
FZ - Processing parsmeters
I 65535
| sF 100. 6127587 MHz
| WD m
35B [
IE 2.00 Hz
& 0
c 1.40
1D HMR plot pavameters
o Z0.00 e
lisg 5.00 m
T T T T T T T T T T T T F1P 234. 949 pem
220 200 is0 160 140 120 100 80 [=n]) 40 20 0 ppr FL 23628.84 Hz
FzP -14.877 pym
Fz -1496.79 Hz
DRHTM 12 48630 ppm/ow
HZeM 125628125 Hez/ow
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3-methoxyaniline
HeE A Mg oo o«
OO0 mE 6 0 m
FEEEE R oo
[ ST om
Current Data Parameters
NAME gsklll0
EXPNO 19
, PROCHD 1
F2 - Acquisition Parameters
Date_ 20101101
Tine 12.37
INSTRITL av400
PROBHD 5 um BBO EB-1H
PULPROG zy30
OCHy ™ 32768
SOLVENT CDCl3
N3 32
ebs) 4
SWH §389.262 Hz
FIDFES 0.256020 He
AQ 1.95302268 sec
RG 0.
o 59.600 usec
DE 6.00 usec
TE 673.2 K
Dl 0.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
NUCL 1H
Pl 11.55 usec
PLL 3.00 dB
3FOL 400. 1319460 MHz
F2 - Processing parameters
31 163
3F 400.1300235 MHz
WD EN
5B a
LB 0.30 He
GEB a
FC 3.00
1D NMR plot parameters
Cx 20.00 cn
y J A cY 10.00 cn
F1P 10.129 ppn
T T T T T T T T T T T %P ‘m;zbgg g;m
10 =l =] & 5 4 3 2 1 ppm 72 -400.13 Hz
DEMCH 0.55643 ppu/cn
HZCH 22z.64291 Hz/co
o) fefulr -
gl FlgF 3 |22
ol  mom |
A elRle os |
Current Data Parameters
g 3 & RS woy o e =02
EXPHD z14
w «° o mea i o PROCHD 1
=1 o o oo .
5 = o 329 cEe 5 FZ - Aegrisitien Pareueters
Date 20100830
Time— 14.54
THETHM ard00
PROEHD 5 mn EBO EB-1H
PILE Zop30
16384
! SOLVENT CDCl3
NHy N3 24§
DS 4
| SIH 25128, 629 Ha
FIDRES 1533547 Ho
| OCHz a 0.3260916 zac
e 20642.5
o 15,500 usee
DE 5,00 usec
TR 296.5 K
Dl 1.00000000 se=
dil 0.02000000 sec
MCEEST 0.00000000 sec
MEWTE 0.01500000 se=
L X
SFOL 100. 6238364 Mz
CHANNEL £2
waltzls
s
0.00 usec
z.00 dB
1381 &B
20,23
| 400. 1320007 M=
F2 - Processing parameters
5T 65536
\ =F 100. 6127532 Mz
WO HE
= 0
1B 2.00 Hz
B 0
b 1.40
1D MMR plot paremeters
o 20,00 @
500 m
1P 234,945 ppm
1 23628.54 Hz
Fzp ~14.877 pm
7z -1496.73 Hz
T T T T T T T T T T T T PEMCH 1248630 prm/cw
z00 180 160 140 1z0 100 80 &0 40 zo ppre M 128€. 28162 Ha/em
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4-methoxyanisole
HmD oo - o oo
o g0 o W N |
[ M- - [0 DD DD -
[t R v 4 @ o
J |
9 & 7 3 5 g 3 2 1] ppre
Ll an
2|k o [
(=1j=} ca| [
K | |-
(=] - m v
I 2y azs  m
- i BEI B
: S 8 B3: B
i s s g8
;] + — - wo [0l
g% afs FEE 8
i
HﬁU—@—NHg
!
!
. . . -
s ot wh :
T T T T T T T T T T T T
z2z0 z00 180 160 140 1zo0 100 &0 &0 40 ) 0 ppm

14

Current Data Parameters
NAME

g5k0810
EXFNOD 114
PROCHOD 1
F2 - Acquisition Parameters
Date_ 20100811
Tiue 16.57
INSTRH awd00
PROBHD 5 mm BBO EB-1H
PULFROG zg3l
32768
SOLVENT CDC13
NG 3z
D3 4
SWH §389. 262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 szec
RG 0.5
oW 53,600 usec
LE 6.00 usec
TE 299,32 K
Dl 0. 50000000 sec
HCREST 0.00000000 sec
CURE 0.01500000 sec
CHANNEL f1 =
10
11.55 usec
3.00 dB
400. 1319460 MHz

F2 - Processing parameters

51 15384
3F 400.1300170
DU EX
355 [
LE 0.30
GE i
FC 3.00
1D MME plot parametsrs

X 20.00
cY g.24
FIP 10,129
FL 4052, 73
F2F -1.000
F2 -400.13
FENCH 0.55643
HZCH 222.64290

MHz

Hz

on
="

ppu

Hz

ppu

Hz
PPl
Hz/om

Current Data Parsmsters
HAME

gsk0810
EEND
PROCHD 1
FZ - heouisition Parameters
Dare_ 20100811
Time 17.0
TMSTEIM ard0n
PMEHD & mm EBO EE-1H
PULPROG Zpy30
™ ls3ae
SOLVENT CDClE
] 200
] 4
SUEL 25125.629 Hz
FIDEES 1.533547 Hz
£ 0. 3ZE051E sen
] 13004
i 15,800 usec
TE €.00 usec
TE 2558 B
oL 1.00000000 sec
1 0.03000000 sec
MCREST 000000000 sec
0.01500000 sec
CHANNEL £1 =
130
1250 usen

0.00 dB

100. 6238354 MHz
CHANNEL £2 =
waltzlé

H

3.
19.81 dB

20.23
400. 1320007 MHz

F2 - Processing parcmsters
T

80.00 usec
00 dB

&F 100, 6127630 MHz
wy Tt

$5B [

LB 2.00 Hz

GB o

BC 1.40

1D MR plet parameters

o 20,00 o
CY £.00 cm
FLP 234_849 ppm.
FL 2362864 He

FZP =14_877 ppm
Fz -1495.79 Hz
PEMCH 1248630 ppmicn
HECM 12E6. 28125 Ha/om
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4-nitroaniline

o
rQ E [ 8 28 Q Z a5 E, E, Current Data Parameters
SEQS nEBEEC g ° HAE 5oK0810
0 OMm [0 DD T T EXFNO 135

PROCHD 1
F2 - Acquisition Parameters
Date_ 20100816
Time 20.40
INSTEUM avdi0
PROBHD 5 mn EBO BE-1H
PULFROG zg30
r’ T 32768
| SOLVENT DCl3
~ i 3z
DS 4
| S 389,262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 256
ow 59.600 usec
IE 6.00 usec
TE 298.8 K
DL 0.50000000 sec
MCREST 0.00000000 sec
C 0.01500000 sec
CHANNEL £1 =:
1H
11.55 usec
3.00
400. 1313460 MHz
F2 - Processing parameters
2 16384
5F 400.1300175 MHz
o EM
358 0
LE 0.30 Hz
GE )
PC 3.00
L 1 NMR plot parameters
Cx 20.00 cm
CY 6.00 cm
F1P 10,129 ppm
T T T 1 FL 4052.73 Hz
5 5 Y 3 o FzP -1.000 ppm
e Fz -400.13 Hz
PPMCM 0.55643 ppuscm
m s - HZCH 222, 64290 Hz/cu
t=} - i
(=] = loa
e [ et
i} oo o Mo e O
o L o [l
@ o o W cousaon Current Daba Parsmeters
+ Moo = Agoddgom 0310
- i B B TIFFF I ftas] 163
PROCHD 1
FZ - Acquisition Parameters
Date 0100730
Time 9.4z
INSTE awad0
b & mw B0 EE-1H
TULEEOG Zopedl
16384
SOLVENT Ter
HE BE}
o] 4
25125. 629 Ha
FIDRES 1.533547 Hz
a0 0.3260916 sac
G 13004
o 19.900 usec
DE .00 usac
TE 300.2 K
Dl 1.00000000 sac
dll 0.03000000 sac
MCREST 0.00000000 sec
0.01E00000 sec
C
1 12.50 usec
TLL3 20.23 @B
SF0Z 400. 1320007 MHz
FZ - Processing paraueters
ST 65536
=F 100. 6134303 MHz
DA m
328 [
1B 2.00 Hz
& o
0 1.40
M. 00 i e
= 20.00 cu
E.00 cm
F1D 234843 ppm
T T T T T T T T Fl £3629.01 Ha
220 180 140 1z0o 100 &0 a0 40 Fzp ~14.877 ppm
¥z -1436.8
PRITH 12.48630 ppu/en
H2CH 1256.29028 Hz/ou

15



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

3-nitroaniline
M OQ oW W — u
eReREREALLLY o B
WLUQ‘MNNNr—:r—:D:U:ED. Cl o
B L ] o
|
HHz
MO
T T T T T T T T
10 =) 7 I 5 4 3 1 ppm
s "
o "
o | (o] [ it
B ea
o o T e
- o« - — o m o wm
o u m [} =1 m oo
18 B o8 BES
o i o ore .
25 g ¢ zg g
25 5 5 28 RES
f N
[
|
| |
200 190 180 170 140 130 120 110 100 90 a0 70 &0 fn) 40 30 z0 10 prew

2-Nitroaniline

16

Co<)
BROKER
(<O

Current Data Parameters
HAME

k1110
EXPNO 13
FROCHOD 1
Fz - Acquisition Parameters
Date_ 20101101
Time 11.48
INSTRIM avdll
PROBHD 5 mn BBO EB-1H
PULFROG zg30
32768
SOLVENT CoCl3
Nz 32
i 4
SWH §389.262 Hz
FIDRES 0.256020 Hz
Ll 1.9530228 sec
RG 5
ow 59.600 usec
DE 6.00 usec
TE 673.2 K
DL 0. 50000000 sec
MCREST 0.00000000 sec
C 0.01500000 sec
CHANNEL f1
Nucl 1H
Pl 11.55 usec
PLL 3.00 dB
SF0L 400. 1319460 MHz

FZ - Processing parameters
5T 16384

SF 400. 1300129 MHz
iy EN

358 0

LE 0.30 Hz

GE )

FC .00

1D MR plot parameters

Cx 20.00 cm
CT 10,00 cm
F1P 10.129 ppm
F1 4052.73 Hz
F2P -1.000 ppu
Fz -400.13 Hz
PPHCH 0.55643 ppu/en
HICH 222.64230 Hz/cm

BRUKER
(<O

Currert Dara Parameters
HAME gsk

1110

fiteTol 14

PROCHD 1

F2 - Acouisition Paremeters

Dare_ 20101101

Time 11.54

IHSTEOM evann

PROBHD 5 mw BEO EB-1H

PULFEOG Zgpegan

™ Ie3a4

SOLVENT CDCLa

ug 200

D3 4

El 26125629 Ha

FIDEES 1533547 Hz

20 0.3260916 sec

o 18390, 4

i 18,500 usec

DE £.00 usec

TE €732 B

DL 1.00000000 sec
1 0.03000000 sec

HCREST 000000000 sac

0.01500000 sec

CHAMNEL £l =
130
1250 usee

0.00 dB
1006238364 MHz

= CHAMMNEL f2 =:
waltzle

z 1H
PCIDZ 80.00 usec
PLZ 3.00 dB
PL1Z 19,61 dB
PL1Z 20,23 dB
SF0Z 400, 1320007 MHz
F2 - Processing parausters
1 5536
i 100, £127650 MHz
WO B
5B [
IE 2.00 Ha
B 0
BC 140
1D MME: plet parameters
X 20.00 o
o 500 cu
F1P 234649 ppm.
F1 2362864 Hz
FzP -14.877 ppm.
Fz -1496.79 Hz
pIMCH 1242630 ppu/cm
HECH 125628137 Hz/mm
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SO THOOWOODDEOCNEEOnY 0 e o
NA NN E R g0 g~ OO 0O —HOom 0 2
AnBbotemnbuoBdaenlnrdoatnn R332 =]
B Y 0 S B N S

x>
HOz
T T T T T T T T T
9 8 7 & s 4 3 2 O ppx
o Wl o] e
= ] =
= (=] (=] -
N ] I |

Cowomome
o oo W @G o
Corm oA @o 0T
onas +58
@ W @ @ .
F omemo o o
40 88 8% 53 -
: HHa
N
T T T T T T T T T T T
180 160 140 120 100 80 &0 40 z0 ppr
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Co><)
BROKER
(<O

Current Data Parameters
NAME

Hz
Hz
sec

usec
usec
K
sec
sec
sec

gak1010
EXPNO 43
PROCND 1
Fz - Acquisition Parameters
Date_ 20101031
Tinme 23.18
TNSTRIM avdon
PROBHD 5 mn BBO BB-1H
FULFROG 230
T 32768
SOLVENT CDCl3
NS 32
D3 4
SWH §389.262
FIDRES 0.256020
AQ 1.9530223
RG .6
jung 59.600
IE 6,00
TE 673.2
Dl 0. 50000000
MCREST 0.00000000
HMCURE 0.01500000
CHANNEL £l =:

1H
11.55

.00
400. 1319460

B

5F 400. 1300131
Junng EM
5B 0
LB 0.30
GE o
PC 3.00
1D MR plot parameters
Cx 20,00
CY 10.00
FLF 10.123
FL 4052.73
Fzp -1.000
Fz -400.13
PPHUCH 0.55643
HECH 222.64290

usec
db

MHz

FZ - Processing parameters
16384

MHz

Hz

ppm/cm
Hz/cm

Current Data Parameters

HAME gskl010
EXENO 44
PROCHD 1
FZ - hcouisition Pavameters
Date_ 20101031
Tine 23.25
THSTEOM =va00
PROEBED S mw BB EB-1H
BULFRDG Zepegan
™ 16384
SOLVENT cpCLs
ug 5z
o2 4
SHE 26125629 Ha
FIDIES 1533547 Hz
20 03260916 sec
B L300
i 13300 usec
DL £.00 ussc
TE 673.2 K
DL 1.00000000 see
dil 0.02000000 sec
HCREST 0.00000000 sac
HCTRR 0.01500000 sec
= CHAMNEL fl =
13c
1250 usec

CHANNEL fZ =

S

0.00 dB
100. 6238354 MHz

waltzlé
1
80.00 usec
o0 dB
1981 dB

20.73
4001320007 MHz

F2 - Processing parsusters
sI

SF 100. 8127646 MHz
WD B

5B [

LB Z.00 Hz
GB o

BC 140

1D MME: plet parameters

o 20.00 cm
Y 5,00 cu
F1P 234549 ppm.
F1 2362864 Hz
FzP -14.877 ppm.
Fz -1436.79 Hz
BRI 1248630 ppom/om
HECH 125628125 Hz/mm
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4-Aminoacetophenone
BRUKER
BT 2449 g 8
o o o - Current Data Parameters
- LR & ~ NAME ask0510

EXPNO 148
PROCHO 1

F2 - Acquisition Parameters

Date_ 20100817
Time 22,31
INSTRUN aw400
PROBHD 5 wm BEO BE-1H
PULPROG =30
5 32768
}—@—NH. SOLVENT CDCLE
: N3 11
pek] 4
SWH 6389.262 Hz
FIDRES 0.256020 He
A0 1.9530226 sec
RG .3
o 59.600 uzec
LE 6.00 usec
TE 2986 K
Dl 0.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
HUCL 1H
Pl 11.55 usec
PLL 3.00 dB
SF0L 400.13159460 Miz
F2Z - Processing parameters
a1 1636
5F 400.1300055 MHz
WD EM
=3B i
1B 0.30 He
GB a
PC 3.00
1D NMR plot parameters
J o 20.00 ca
¥ 6.00 cn
FIP 10.129 ppo
T T T T T T T T T T T gép 4%2653 Hzm
10 a 8 7 6 s 4 3 2 1 0o g s B
PPMCH 0. 55643 ppn/cm
HZCH 222.64290 Hz/cn
(o w — U
lea m Iy I=]
o L= o =
- = i )

o o o m w 0510
& 2 i) o mon o 145
= i oo = - LI & PROCHD 1
o o or o« i
o = gl - CEe - FZ - Acquisition Pareueters
Dare 20100817
Time~ zz.40
DISTRUM 2400
PROEHD 5 mm EBO EB-LE
TULPROG ZapeR0
™ 15384
SOLVENT CDCL3
e dz4
DE 4
SUH 25125, 629 Ha
FIDRES 1.533547 Hz
) 0.3260916 sac
i 13004
ou 19,900 usec
DE 5,00 usec
}—@—NH: TE 2394 K
o DL 1.00000000 sec
all 0.03000000 sec
MCEEST 0.00000000 sec
MOWTR 0.01500000 sec
CHAMNEL £l =
13€
12.50 usec
0.00 &
100.6238364 Mz
DLLZ 20.23 B
EFOZ 400. 1320007 MHz
FZ - Processing paraueters
fan BEEZE
sF 100. 6127729 Mz
] WD m
5B [
1B 2.00 Hz
] i
B 1.40
11 KMR plot. parameters
o 20,00 @
ot 100
FiP 234.245 ppu
FL 2362884 Ha
FZP ~14.877 prpm
7z -1496.75 Bz
T T T T T T T T T T T T PPHCH 12, 48530 ppu/cn
220 200 180 160 140 120 100 80 60 40 20 0 ppr HZH 1256 28137 Hz/em
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3-Aminoacetophenone
wEedmTOworr o o C.X-)
EE=RE R R N ) o In]
e g Qoo w9 v
B e R RL R “ o
Current Data Parameters
NAME gsk0810
EXPHO 208
FROCHO 1
F2 - Acquisition Parameters
Dare_ 20100827
Time 15.56
NH2 INSTRUN ard00
PROBHD 5 mn BBO BE-1H
FULFROG zgal
TD 32768
a SOLVENT CEDE
Nz 32
D3 4
SWH §389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 16l.3
ou 59.600 usec
DE 6.00 usec
TE 300.2 K
D1 0.50000000 sec
MCREST 0.00000000 sec
HCURE 0.01500000 sec
CHANNEL f1
Nucl 1H
Pl 11.55 uzec
PLL 3.00 dB
SFOL 400. 1319460 MHz
F2 - Processing paraweters
) 16354
5F 400. 1300052 MHz
WD EN
558 0
LB 0.30 Hz
GB 0
PC 3.00
1D NMR plot parameters

I ox 20.00 cu
o'y 6.00 cm

F1P 10.000 ppm
Fl 4001.30 Hz
T T T T T T T T T T F2P ~1.000 ppm
El g8 [ 5 4 3 2 1 o ppr Fz -400.13 Hz
PPMCM 0.55000 ppms/cm
HZCM 220.07150 Hz/cm
Wil o " m
e i i}
ol I =]
— o o s
2 8 g EEE8 LN
o n oM D Eme oo o
] SRR =& =
p OB A P ®
g £ ¢ g dgs £ 2
a A 8 8 RRA NS o rent Data P“;‘;ﬁgg{g
EXPNO 208
PROCHD 1
FZ - hreuisition Parameters
Date 20100827
Tims~ 16.02
THSTEIM
PMEHD & mm EBO EE-1H
PULPROG Zgpg30
i) I6584
SOLVENT CEDE
uz z73
NHz D a
SUEL Z5125. 620 Hz
FIDRES 1.533547 Hz
n 0.3Z60916 sec
o RG 13004
i 15500 uses
DE €.00 usec
TE 00.2 K
DL 100000000 sec
003000000 sec
0.00000000 sec
0.01500000 sec
| CHANNEL £1
130
| | | 12,50 usec
0.00 dB
100. 6238364 MHz
CHAMNEL fZ
waltzle
H
B0.00 usec
3.00 &B
19.81 &
20.23
400. 1320007 MHz
FZ - Processing paramsters
8T BEE3E
| 8F 100. 6127610 MHz
g il
| SSB [}
1E 2.00 Hz
GE o
P L.40
1D WME plot parameters
[ 20.00 cu
FIF 234645 ppo
FL 2362864 Ha
FzP -14. 877 ppo
FZ -1436_75 Hz
T T T T T T T T T T T T PHICH 1243630 ppo/on
220 200 180 160 140 1z0 100 80 60 40 20 0 ppr HECH 1256.28125 Hz/ow
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2-Aminoacetophenone
e - BRUKER
O @A D S Y W S Y O] oY fLel
F D] Gl A D00 W N C)Q
[~ [ [ [ [ [ [ AL AR AL A A D &
Current Data Parameters
HAME gsk0310
EXPHO 4z
PROCHO 1
! FZ - Acquisition Parameters
- Date_ 20100311
Tine 10.26
INSTHIM ava0n
NHe FROEED & mn EBO BE-1H
PULPROG 2g30
32768
o SOLVENT CDC13
3 32
D§ 4
SUH 8389.262 Hz
FIDEES 0.256020 Hz
A 1.9530228 sec
RG 0.8
oW 59.600 usec
DE 6.00 usec
TE 297.3 K
Dl 0.50000000 sec
MCREST 0.00000000 sec
HCTRE 0.01500000 sec
F1 11.55 usec
PLL 3.00 dB
SFOL 400. 1319460 MHz
F2 - Processing paraweters
51 16384
SF 400.1300179 MHz
g ER
558 0
LB 0.30 Hz
G 0
J FC 3.00
A 1D MR plot parameters
ox 20.00 cu
oY 10,00 cu
T T T T T T T T F1F 10,129 ppm
8 7 & 5 4 3 2 pom FL 4052.73 Hz
FzP -1.000 ppm
Fz -400.13 Hz
PPMCM 0.55643 ppus/cw
o| || [e] o HICH 222.64290 Hz/cu
(=] (=) | | oo -~
o faa) - —
— o =N [aal
as] [Tp] 0~ Um0y
[ o O [~ \O = AD 0w O —
] [u] = = Ia N g w0y o]
=t S ol @ TR =
(=] ur [ e R [ =] [ gﬁ;ent Data Param%;i;
I3 — A [N o 9=
EXPND 43
PROCTIO 1
F2 - ocuisition Parameters
Date 20100911
Tire 10.38
NS TRUM vt
| PROEHD 5 mm BEO EBE-1H
Nh i | PULFROG zopaad
T 16384
@K{ SOLVENT CDCL3
r ] 375
D3 4
ST 25125.629 Hz
FIDEES 1.533547 He
a0 0.3260916 sec
RG 13004
g 19.900 usec
IE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
ai1 0.03000000 sec
NCREST 0.00000000 sec
HCTEK 0.01500000 sec
| c
Pl 12.50 usec
PL1 0.00 4B
SFO1 100.6238364 MHz
CPDFRGZ waltzls
WUC2 1B
PCPDZ 80.00 usec
PLZ 3.00 dB
PL1Z 19.51 dE
PL13 20.23 dB
SFOZ 400.1320007 MHz
Fz - Processing paraweters
51 &
o : y - " " SF 100.6127690 MHz
i ' i iy EN
338 0
T T T T T T T T T T T = e.0 He
220 200 180 160 140 120 100 80 B0 40 20 0 ppm pC 1.40
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4-Aminobezophenone
Current Data Parameters
FA OO mFH AD oA A O S o W [=N] =1 HANE gsk0910
IR e e N Y R e N N B N Bt s L I IO N e Y 4] [V = EXPNO 55
e e e TS TS BT T R R T PSR R N ] S FROCHO 1
[ e e e Sl ol el ol Sl ol o o S Y S S R — =)
FZ - Acuisition Parameters
Date_ 20100911
Time 12 .53
THSTRUN 7400
X PROEHD 5 mn BEQ BBE-1H
PULPROG zg30
™ 32768
SOLVENT CDCl3
ol 3z
i 4
SWH 8389.262 Hz
FIDRES 0.256020 Hz
I 20 1.9530228 seo
RG 125
| oW 59,600 usec
DE £.00 usec
TE 287.2 K
D1 0.50000000 sec
HCREST 0.00000000 sec
MCURK 0,01500000 sec
= CHANNEL £1 =
NUCL 1H
Fl 11.55 usec
PL1 3.00 dE
SFO1 400.13 19460 MHz
FZ - Processing parsweters
| 5L 16352
SF 400. 1300172 MHz
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2-Aminobenzophenone
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3-Aminobenzophenone
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(2-Amino-5-nitrophenyl)(phenyl)methanone
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