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General experimental methods:

All reactions were performed in test tubes. Flash column chromatography was
performed using silica gel (200-300 mesh). Analytical thin—layer chromatography was
performed using glass plates pre-coated with 0.25 mm 230-400 mesh silica gel
impregnated with a fluorescent indicator (254 nm). Thin layer chromatography plates
were visualized by exposure to ultraviolet light. Organic solutions were concentrated
on rotary evaporators at 25-35 °C. Commercial reagents and solvents were used as
received. Proton (‘"H NMR) and carbon (*C NMR) nuclear magnetic resonance spectra were
recorded on Bruker AV 400 at 400 MHz respectively 100 MHz at 293 K. The chemical shifts are

given in parts per million (ppm) on the delta scale (8) and are referenced to tetramethylsilane (0

ppm).

General procedure for FeCls-catalyzed tandem reaction of 2-iodoaniline 1 with

isothiocyanate 2 in water:

NH, FeCl; 5 mol%, L-1 5 mol% N
o,
R1_:(\>( . RNGS C+gH37NMesCl 10 mol% T X N R
AN DABCO, H,0, 80 °C N
1 2 3
L1/ A\
— =

A mixture of 2-iodoaniline 1 (0.3 mmol), isothiocyanate 2 (0.45 mmol, 1.5
equiv.), DABCO (0.6 mmol, 2.0 equiv.), FeCl; (0.015 mmol, 5 mol %), and
1,10-phenanthroline L-1 (0.015 mmol, 5 mol %), and octadecyltrimethylammonium
chloride PTC-4 (0.03 mmol, 10 mol%) was stirred in water (3 mL) at 80 °C. After

completion of the reaction as indicated by TLC, the mixture was cooled to room
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temperature. The mixture was washed with saturated brine, and extracted with ethyl
acetate. The organic layers were dried with anhydrous MgSO, and evaporated the
solvent under vacuum, and the residue was purified by flash column chromatography

on silica gel to provide the corresponding pure product 3.

&
[::I:§>—NH
S
N-phenylbenzo[d]thiazol-amine (3a)' white solid, mp 158-160 °C (lit. mp 157.2-159.4
°C); IR (prism, KBr, cm™) 3468, 1627; '"H NMR (400 MHz, CDCls) & 7.13-7.19 (m,
2H), 7.32 (t, J = 7.6 Hz, 1H), 7.41 (t, J = 8.4 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.56
(d, J = 8.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H); *C NMR (100 MHz, CDCl;) & 118.7,

119.9, 120.4, 121.9, 123.9, 125.6, 129.1, 129.3, 139.4, 150.7, 164.5.

@Z\*@Q

OCHs

N-(4-methoxyphenyl)benzo[d]thiazol-2-amine (3b)* white solid, mp 153-155 °C (lit.
mp 154-155°C); IR (prism, KBr, cm™) 3428, 1621; '"H NMR (400 MHz, CDCl3) &
3.84 (s, 3H), 6.96 (d, J= 8.8 Hz, 2H), 7.09 (t, J= 7.6 Hz, 1H), 7.27 (t, J = 7.2 Hz, 1H),
7.38-7.44 (m, 3H), 7.57 (d, J = 8.0 Hz, 1H); *C NMR (100 MHz, CDCl;) & 55.5,

114.8, 118.8, 120.8, 121.9, 124.2, 126.0, 129.7, 133.0, 151.6, 157.4, 167.3.
N
L

CHj;

N-p-tolylbenzo[d]thiazol-2-amine (3¢)’ white solid, mp 178-179 °C (lit. mp 177-178
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°C); IR (prism, KBr, cm™) 3430, 1625; '"H NMR (400 MHz, CDCl3) & 2.37 (s, 3H),
7.12 (d, J= 8.4 Hz, 1H), 7.21 (d, J= 8.0 Hz, 2H), 7.30 (t, J= 8.0 Hz, 1H), 7.37 (d, J =
8.4 Hz, 2H), 7.51 (d, J= 7.6 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H); *C NMR (100 MHz,
CDCls) & 20.9, 119.1, 120.8, 121.2, 122.1, 126.0, 129.8, 130.1, 134.6, 137.4, 151.5,

165.9.

@Z\*gb

NO,

N-(4-nitrophenyl)benzo[d]thiazol-2-amine (3d)* yellow solid, mp 230-231 °C (lit. mp
225-227°C); IR (prism, KBr, cm™) 3438, 1612; '"H NMR (400 MHz, DMSO) & 7.24 (t,
J=17.6 Hz, 1H), 7.39 (t, J= 7.6 Hz, 1H), 7.71 (d, J= 8.0 Hz, 1H), 7.90 (d, J = 7.6 Hz,
1H), 8.10 (d, J = 9.2 Hz, 2H), 8.27 (d, J = 9.2 Hz, 2H), 11.2 (br, 1H); *C NMR (100

MHz, DMSO) ¢ 117.7, 120.5, 121.8, 123.7, 125.9, 126.7, 130.8, 141.5, 146.9, 161.2.

@Z*ib

Cl

N-(4-chlorophenyl)benzo|[d]thiazol-2-amine (3e)’ white solid, mp 208-209 °C (lit. mp
206-207 °C); IR (prism, KBr, cm™) 3435, 1622; '"H NMR (400 MHz, DMSO) & 7.19 (t,
J=8.4Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.43 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.0 Hz,
1H), 7.83 (d, J = 8.4 Hz, 2H); *C NMR (100 MHz, DMSO) & 119.1, 119.3, 121.0,

122.4,125.4,125.9, 128.8, 129.9, 139.5, 151.9, 162.2.
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@:\*@b

F

N-(4-fluorophenyl)benzo[d]thiazol-2-amine (3f)° white solid, mp 216-217 °C; IR
(prism, KBr, cm™) 3467, 1626; '"H NMR (400 MHz, DMSO) & 7.14-7.22 (m, 3H),
7.33 (t, J = 7.6 Hz, 1H), 7.59 (d, J = 8.4 Hz, 1H), 7.77-7.82 (m, 3H), 10.40(br, 1H);
*C NMR (100 MHz, DMSO) & 115.5 (d, *J ¢¢= 22 Hz), 119.1 (d, %J cr= 18 Hz),

119.2,121.0, 122.3, 125.9, 129.9, 136.9, 151.9, 157.3 (d, 'J cp =237 Hz), 161.5.

N
i
S

N-ethylbenzo[d]thiazol-2-amine (3g)° white solid, mp 114-116 °C IR (prism, KBr,
cm™') 3436, 1611; "H NMR (400 MHz, CDCl3) 6 1.33 (t, J= 7.2 Hz, 3H), 3.46 (q, J =
7.2 Hz, 2H), 5.85 (br, 1H), 7.08 (t, J = 7.6 Hz, 1H), 7.29 (t,J= 7.6 Hz, 1H), 7.53 (d, J
= 8.0 Hz, 1H), 7.59 (d, J = 7.6 Hz, 1H); °*C NMR (100 MHz, CDCl3) & 14.9, 40.4,

118.7,120.8, 121.4, 126.0, 130.2, 152.3, 167.7.

N
I~
FsC S P

N-phenyl-6-(trifluoromethyl)benzo[d]thiazol-2-amine (3h)° white solid, mp 163-165

h

°C IR (prism, KBr, cm™) 3440, 1624; '"H NMR (400 MHz, CDCls) & 7.24 (t, J = 8.0
Hz, 1H), 7.44 (t, J= 8.0 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.54 (s, 2H), 7.86 (s, 1H);
*C NMR (100 MHz, CDCls) & 118.3, 118.9, 121.0, 123.4 (q, *Jcr = 31.5 Hz), 125.7

(q, 'Jer=270.8 Hz), 125.8, 129.8, 129.9, 139.3, 153.9, 167.4. 139.2, 153.9.
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O/

N-(4-methoxyphenyl)-6-(trifluoromethyl)benzo[d]thiazol-2-amine (3i)* white solid,
mp 200-201 °C IR (prism, KBr, cm™) 3419, 1628; 'H NMR (400 MHz, CDCl;) & 3.86
(s, 3H), 6.99 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 8.8 Hz, 2H), 7.43 (d, J = 8.4 Hz, 1H),
7.51 (d, J = 8.4 Hz, 1H), 7.82 (s, 2H), 9.47 (br, 1H); *C NMR (100 MHz, CDCls) &
55.5, 115.0, 118.3, 118.6, 123.7, 124.3 (q, *Jor = 32 Hz), 124.6, 125.8 (q, 'Jcr = 270

Hz), 130.0, 132.1, 154.3, 158.0, 169.3.

NO,

N-(4-nitrophenyl)-6-(trifluoromethyl)benzo[d]thiazol-2-amine (3j)° yellow solid, mp
253-254 °C IR (prism, KBr, cm™) 3437, 1619; '"H NMR (400 MHz, DMSO) & 7.70 (d,
J=18.0 Hz, 2H), 7.86 (d, J = 8.0 Hz, 1H), 8.03 (d, J=9.2 Hz, 2H), 8.29 (d, /= 9.2 Hz,
2H), 8.36 (s, 1H); *C NMR (100 MHz, DMSO) & 118.0, 119.6, 120.6, 123.8 (q, “Jcr

=33 Hz), 125.1 (q, 'Jer =270 Hz), 125.8, 131.4, 141.8, 146.2, 154.7, 163.9.

Cl

N-(4-chlorophenyl)-6-(trifluoromethyl)benzo[d]thiazol-2-amine (3k)* white solid, mp
193-194 °C (lit. mp 191-192 °C); IR (prism, KBr, cm™) 3435, 1623; '"H NMR (400
MHz, DMSO) s 7.45 (d, J = 8.8 Hz, 2H), 7.65 (d, J = 8.8 Hz, 1H), 7.77 (d, J = 8.4 Hz,

1H), 7.86 (d, J = 8.8 Hz, 2H), 8.30 (s, 1H), 10.93 (br, 1H); *C NMR (100 MHz,
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DMSO0) § 119.3, 119.8, 120.0, 123.3 (q, Jor = 20 Hz), 125.4 (q, 'Jer =270 Hz), 126.4,

126.6, 129.3, 131.1, 139.3, 155.2, 164 4.

N
L
F S Ph

6-fluoro-N-phenylbenzo|[d]thiazol-2-amine (31)" white solid, mp 158-160 °C (lit. mp
152-157 °C); IR (prism, KBr, cm™) 3437, 1630; '"H NMR (400 MHz, CDCl;) & 'H
NMR (400 MHz, CDCls) 6 7.01 (dt, J = 2.4, 8.8 Hz, 1H), 7.21 (d, J = 8.0 Hz, 2H),
7.29 (dd, J=2.4, 8.0 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.41 (dd, J = 4.8, 8.8 Hz, 1H),
9.08 (br, 1H); *C NMR (100 MHz, CDCls) & 107.6 (d, 2Jc.r = 27 Hz), 113.8 (d, “Je.r
=24 Hz), 119.6, 121.2, 130.2, 130.6, 134.7, 137.1, 148.0, 158.6 (d, 'Je.r = 239 Hz),

162.1.

CHj;

6-fluoro-N-p-tolylbenzo[d]thiazol-2-amine (3m)* white solid, mp 168-169 °C (lit. mp
174-175 °C); IR (prism, KBr, cm™) 3437, 1627; "H NMR (400 MHz, CDCl3) & 2.37 (s,
3H), 7.10 (dt, J = 2.4, 8.8 Hz, 1H), 7.22 (d, J = 8.0 Hz, 2H), 7.30 (dd, J = 2.4, 8.0 Hz,
1H), 7.35 (d, J = 8.4 Hz, 2H), 7.40 (dd, J = 4.8, 8.8 Hz, 1H), 9.08 (br, 1H); *C NMR
(100 MHz, CDCl3) & 20.9, 107.5 (d, 2Je.r = 27 Hz), 113.8 (d, 2Jer = 24 Hz), 119.6,

121.1, 130.2, 130.6, 134.7, 137.1, 148.0, 158.6 (d, 'Jc.r = 240 Hz), 162.5.

NO,
6-fluoro-N-(4-nitrophenyl)benzo[d]thiazol-2-amine (3n)* white solid, mp 262-263 °C
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(lit. mp 259-260°C); IR (prism, KBr, cm™) 3337, 1613; '"H NMR (400 MHz, DMSO)
§ 7.21-7.25 (m, 1H), 7.71 (dd, J = 4.8, 8.4 Hz, 1H), 7.77 (dd, J = 2.4, 8.4 Hz, 1H),
7.98 (d, J=9.2 Hz, 2H), 8.26 (d, J=9.2 Hz, 2H), 11.12 (br, 1H); *C NMR (100 MHz,
DMSO0) & 108.2 (d, 2J cr=27 Hz), 113.9 (d, *J cr= 24 Hz), 117.0, 120.9, 125.4, 131.4,

140.9, 146.1, 148.0, 158.4 (d, 'J cp= 237 Hz), 160.4.

N
S>—NH
F©:S>_ .

6-fluoro-N-phenylbenzo[d]thiazol-2-amine (30) IR (prism, KBr, cm™) 3437, 1622; 'H
NMR (400 MHz, CDCls) & 1.32 (t, J= 7.2 Hz, 3H), 3.44 (q, J = 7.2 Hz, 2H), 5.70 (br,
1H) 6.97-7.03 (m, 1H), 7.26-7.30 (m, 1H), 7.43 (dd, J = 4.8, 8.8 Hz, 1H); °*C NMR
(100 MHz, CDCl3) & 14.8, 40.3. 107.6 (d, *Jcr = 27 Hz), 113.5 (d, *Jor = 24 Hz),
119.0, 130.9, 143.7, 158.1(d, 'Jer = 239 Hz), 167.2; HRMS calced for CoH;oFN,S”

[M+H]": 197.0500; Found: 197.0546.

N
SO
Cl S Ph

6-chloro-N-phenylbenzo[d]thiazol-2-amine (3p)’ white solid, mp 187-189 °C (lit. mp
188-189°C); IR (prism, KBr, cm™) 3445, 1624; "H NMR (400 MHz, CDCl3) & 7.11 (t,
J=7.2Hz, 1H), 7.20 (d, J = 8.8 Hz, 1H), 7.34 (t, J= 7.6 Hz, 2H), 7.41 (d, J = 7.6 Hz,
3H), 7.51 (s, 1H), 8.20 (br, 1H); *C NMR (100 MHz, CDCl5) § 120.2, 120.5, 124.6,

126.7,127.7, 129.6, 131.3, 139.4, 150.3, 164.4.

CHs,
6-chloro-N-p-tolylbenzo[d]thiazol-2-amine (3q)* white solid, mp 198-200 °C (lit. mp
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209-211°C); IR (prism, KBr, cm™) 3434, 1627; '"H NMR (400 MHz, DMSO) & 2.37
(s, 3H), 7.10 (d, J = 8.0 Hz, 1H), 7.22 (d, J = 7.6 Hz, 2H), 7.25 (s, 1H), 7.35 (d, J =
7.6 Hz, 2H), 7.41 (d, J = 7.6 Hz, 1H), 8.50 (br, 1H); *C NMR (100 MHz, DMSO) &
20.8, 118.5, 118.6, 120.4, 121.1, 126.3, 126.4, 129.8, 131.9, 132.1, 138.2, 151.5,

162.8.

N
/©: \>_N\H
H,C S Ph

6-methyl-N-phenylbenzo[d]thiazol-2-amine (3r)” white solid, mp 165-167 °C; IR
(prism, KBr, cm™) 3436, 1626; "H NMR (400 MHz, CDCls) & 2.41 (s, 1H), 7.14 (t, J
= 8.8 Hz, 2H), 7.37-7.49 (m, 6H); >*C NMR (100 MHz, CDCl5) & 21.3, 118.9, 120.2,

120.9, 124.2, 127.4, 129.5, 129.9, 132.2, 140.1, 149.1, 164.2.

N H
I
<
O/
N-(4-methoxyphenyl)-6-methylbenzo[d]thiazol-2-amine  (3s)° white solid, mp
154-156 °C; IR (prism, KBr, cm™) 3442, 1611; '"H NMR (400 MHz, CDCl3) & 2.38 (s,
3H), 3.84 (s, 3H), 6.94 (d, J = 8.8 Hz, 2H), 7.07 (d, J = 8.0 Hz, 1H), 7.32 (d, J = 8.4
Hz, 1H), 7.36-7.40 (m, 2H); *C NMR (100 MHz, CDCls) & 21.3, 55.6, 114.8, 118.4,

120.9, 124.4,127.2, 129.8, 131.7, 133.2, 149.5, 157.2, 166.5.

NO,

6-methyl-N-(4-nitrophenyl)benzo[d]thiazol-2-amine (3t)° yellow solid, mp 271-273

°C; IR (prism, KBr, cm™) 3440, 1611; '"H NMR (400 MHz, DMSO) & 2.36 (s, 3H),
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7.19 (d, J = 8.0 Hz, 2H), 7.58 (d, J = 8.0 Hz, 1H), 7.65 (s, 1H), 7.97 (d, J = 8.0 Hz,
2H), 8.24 (d, J = 8.8 Hz, 2H); °C NMR (100 MHz, DMSO) & 20.8, 117.0, 119.6,

121.0, 125.2, 127.3, 130.4, 132.7, 140.9, 146.4, 149.3, 159.7.

josuty
S

N-ethyl-6-methylbenzo[d]thiazol-2-amine (3u)® white solid, mp 104-106 °C; IR
(prism, KBr, cm™") 3436, 1627; "H NMR (400 MHz, CDCl3) & 1.31 (t, J= 7.2 Hz, 3H),
2.38 (s, 1H), 3.41-3.46 (q, J = 7.2 Hz, 2H), 5.78 (br, 1H), 7.09 (d, J = 8.0 Hz, 1H),
7.38 (s, 1H), 7.40 (d, J = 8.0 Hz, 1H); *C NMR (100 MHz, CDCl5) & 14.9, 21.2, 40.3,

118.2,120.9, 127.1, 130.1, 131.2, 150.0, 167.0.

Reference:
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4. J. Qiu, X. Zhang, R. Tang, P. Zhong and J. Li, Adv. Synth. Catal., 2009, 351,
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5. H. F. Motiwala, Austr. J. Chem., 2007, 60, 369-374.
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Lxj-10-3-18-4
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Lxj-10-3-29
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1xj-10-3-30-1
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7.298
7.280
7.277
7.252
7.223
7.203
7.142
7.139
7.122
7.104
7.102

2.370

0.000

Current Data Parameters

HAME
EXFNO
PROCKD

liuxianjin
30
1

F2 - Acguisition Parameters

Date_ 20100409
Time 10.28
INSTRUM avd0oon
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CoeL3
KNS 8
Iz} DS z
I SWH 8278.146 Hz
O FIDRES 0,126314 Hz
RQ 3.9584243 sec
RG 1625.5
oW 60.400 usec
T DE £.00 usec
= TE 293.6 K
DL 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
o (2
N S 3 IIIIIIII CHANNEL f] =ssssss=
NUC1 1H
PL 8.70 usec
PLL -31.00 dB
SFOL 4001324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300113 MHz
WDH EM
558 0
LB 0.30 Hz
GB o
BC 1.00
_J g
I T T T T T Ty | I
10 9 6 5 4 3 0 ppm
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1x§-10-3-30-1

165.89
151.51

CH;

S—NH

N
)
3c

77.38
77.04
76.72
20.97

Current Data Parameters

NAME liuxianjin
EXPHO 31
PROCHO 1
F2 - Acquisition Parameters
Date_ 20100409
Time 10.33
INSTRUM av4do
PROBHD 5 mm BEO BB-1H
PULPROG 29pg30
TD 65536
SOLVENT cDC13
Hs 143
DS 4
SWH 23980.8B14 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 20642.5
oW 20.850 usec
DE 6.00 usec
TE 283.8 K
D1 2.00000000 sec
d1l 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
wucl 13c
Pl B.50 usec
PL1 =2.00 dB
SFOL 100.6228298 MHz
CHANNEL £2
CPDPRG2 waltzlé
HUCZ 10
PCPDZ B0.00 usec
FLZ =3.00 dB
PL1Z 10.27 dB
PL13 14.00 dB
sFO2 400.1316005 MHz

F? - Processing parameters

s1 32768

5F 100.61276%0 MHz
WDW EM
SSB o

LB 1.00 Hz
GB o

PC 1.40

T T T T T
20 200 180 160 140 120

ppm
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cbpl00405-2

11.220
§8.278
8.255
8.020
7.997
7.897
7.878
7.725
7.705
7.410
7.391
7.372
7.261
7.242
7.223

Wi

NO,

Q

N
N

S

3d

3.365
2.501

Current Data Parameters

NAME chp

EXPHO 244

PROCNC 1

F2 - Acquigition Parameters

Date 20100409

Time 13.50

IHETRUM av400

FPROBHD 5 mm BBO BB-1H

FULEROG zg30

TD 65536

SOLVENT DMS0

NS B

DS 2

SWH B278.146 Hz

FIDRES 0.126314 Hz

AQ 3.9584243 sec

RG 1149.4

DwW 60.400 usec

DE 6.00 usec

TE 293.7 K

DL 1.00000000 sac

MCREST 0.00000000 sec

MCWRE 0.01500000 sec

IIIIIII CHANHEL fl ========

HUCL 1H

P1 B.70 usec

FL1 =-3.00 dB

SFOl 400.1324710 MHz

mn - Processing parameters
32768

mm. 400.1300000 MHz

WDW EM

S5B 0

LB 0.30 Hz

GB 1]

FC 1.00

M ? . o
R B BARA T T 1
3 2 1 0 PPmM
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Lxj100306-1-2

161.18

146.50
141.49

NO,

Y—NH

N
S
3d

current Data Parameters

HAME

liuxianjin

EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20100315
Time™ 10.30
INSTRUM avd 00
PROBHD 5 mm BBO BB-1H
PULPROG zgpgl0
™ 65536
SOLVENT DMs0
HE 324
DS ]
SHH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 4096
oW 20.850 usec
DE 6.00 usec
TE 310.0 K
ol 2.00000000 sec
dll 0.03000000 sec
MCREST 000000000 sec
MCWRE 0.01500000 sec
CHANNEL f1
NUC1 13c
Pl B.50 usec
PL1 =2.00 dB
5F0l 100.62ZB298 MHz
CHAMNEL f2
CPDPRGZ waltzlé
wuc2 1H
PCPD2 80.00 usec
PLZ =3.00 dB
PL1Z 10.27 a8
PL13 14.00 dB
SFO2 400.1316005 MHz
F2Z - Processing parameters
sI 32768
SE 100.6127690 MHz
WDW EM
558 0
LB 1.00 Hz
GR 0
FC 1.40

T T T
200 180 160

140 120

40

ppm
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Lxj-10-4-2-1

WV VWWYWINT MN O W
TN NSO N Do
0 WO T
e o A N e ol o

R\

NH
C

N
R
s

3e

2.524

Current Data Parameters

NAME cbp
EXFNO 258
FROCNO 1

F? - Acquisition Parameters
Data 20100414
Time 11,20
INSTRUM av4oo
FROBHD 5 mm BBO BB-1H
PULPROG 2930

D 65536
SOLVENT DMSO

KNS ]

ns 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1625.5

oW 60,400 uses
D 6.00 usas
TE 294.5 K
ol 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
........ CHANNEL 1 ======m=
NUCL 1H

El §.70 usen
PL1 -3,00 dB
SFOL 400.1332010 MHz
F2 = Processing parameters
ST 32768

5F 400.1299899 MHz
WoW EM

SSB 0

LB 0.30 Hz
GB o

BC 1.o0

1
ppm
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cbp100405-1-1

[

Lal.

- 151 kG

o

—NH

N
s
3e

L _j_

Current Data Parameters

NAME cbp
EXPNO 254
PROCNO 1

F2 - Acquisition Parameters
Date 20100413
Time~ 11.15
INSTRUM av40o
FPROBHD 5 mm BBO BE-1H
PULPROG zgpg30

TD 65536
SOLVENT DMS0

NS 2048

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 5160.6

DW 20.850 usec
DE 6.00 usec
TE 300.0 K

Dl 2.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sec
MCWRK ©0.01500000 sec
mmmmsmes CHANNEL fl sess====
NUC1 13C

Pl #.50 usec
PL1 =2.00 dB
SFO1 100.6228298 MH=z
=sssssss CHANNEL (2 sssssss=
CPDPRGZ waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 =-3.00 dB
PL12 10.27 dB
FL13 14.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
51 32768

SF 100.6128193 MHz
WDH EM

55B o

Le 1.00 Hz
GB 1]

BC 1.40

.

| BAAAARAA LAARARAAL LARM IAhAAAAAAMS LAARAAAAL R B e AR AR A AL A

190 180 170 160 150 140 130 120 110 100 90

T I T . T T T T I

80 70 60 50 40 30 20 10 O ppm
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1x3j-10-4-12-2

—
o A OO T A NN OO — O o w
- OO WM OOUW Med O - 0= (=2 0 e — =S
. [eo e o Bl el it = AT B p I o T 0 M o I B B B 33 uy 4
O . . - - - - - . .
pur [ e o S S el o ol o o ol ol el M m o~ <
Current Data Parameters
NAME liuxianjin
EXFNO 51
FROCHO 1
F2 - Acquisition Parameters
Datae_ 20100424
Time L6.46
INSTRUM av4io
PROBHD 5 mm BBO BB-1H
FULPROG zg3o
TD 65536
SOLVENT DMSO
NE 8
Ds 2
SWH 8278.146 Hz
TR FIDRES 0.126314 Hz
AQ 3,9584243 sec
RG 1625.5
oW 6§0.400 usec
I DE 6.00 usec
TE 320.0 K
= D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
o
=z w - e CHRNNEL £] smmmmmm=
HUC1 1H
Pl 8.70 usec
PL1 =3.00 dB
SFol 400.1324710 MHz
F2? - Processing parameters
51 32768
SF 400.1299947 MHz
WoW EM
SSB 0
LB 0.30 Hz
GB [
BC 1.00
. ; M\_LL h _J ﬁ _ﬁl e |
T T T RS T T T ]
10 9 8 7 6 1 0 ppm
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151.94
136,90

N
S—NH
s

3f

TPL e ;

Current Data Parameters

NAME liuxianiin
EXFNO 49
FROCHO 1
F2 - Acquisition Parameters
Date_ 20100424
Time 15.35
INSTRIM avdon
PROBHD 5 mm BB BE-1H
PULPROG zgpgl0
n 65536
SOLVENT DMso
NS 405
D3 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 5792.6
2l 20.850 usec
DE 6.00 usec
TE 295.2 K
Dl 2.00000000 sec
dil 0.03000000 sec
MCREST 0.00000000 sec
MCWRR 0.01500000 sec
mmmmwe= CHANNEL fl ssseww=s
KUCL 13C
Pl B8.50 usec
PL1 ~2.00 d8
SFO1 100.6228298 MHz
CHANNEL f2
CPDPRGZ waltzlé
Huc2 1H
PCPD2 80,00 usec
PL2 =3.00 4B
PL1Z 10.27 dB
PL13 14.00 o
§FO2 400,1316005 MHz
F2 = Processing parameters
34 32768
SF 100.6128193 MHz
WOW EM
§5B [
LB 1.00 Hz
GB o
PC 1.40

oot naplrieoie AP dniirriy

This journal is (c) The Royal Society of Chemistry 2010
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1xj-10-3-6-3

e B T g BT e I e B e = e <] ~ o M w oo (=
=M O =0 o[~y w O M = 0 o= (=]
MW MANNNO OO = o= o= o= Mmoo o
e e e e .
[l el e S e S w2l e . Mmoo L B B | o
Z§ < A\\ Current Data Parameters
HAME liuxianjin
EXPNO 100
EROCNC 1
F2 - Acquisition Parameters
Date_ 20100317
Time 14.47
INSTRUM avd00
EROBHD 5 mm BEO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDCL3
NS &
DS 2
SWH 2276.146 Hz
FIDRES 0.126314 Hz
RO 3.9584243 sac
RG 1625.5
oW 60.400 usec
DE 6.00 usec
4 TE 293.7 K
11 D1 1.00000000 sec
T MCREST 0.00000000 sec
= MCWRE 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
- P1 8.70 usec
= D m PL1 -3.00 dB
o SFOL 400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 400.1300077 MHz
WOW EM
S5B o
LE 0.30 He
GB a
BC 1.00
T T T T T T T T 1
9 8 7 6 5 4 1 0 ppm

it
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1xj-10-3-6-3

w0 o o e Current Data Parameters
w @ N owwow f % q..... = .ﬂ HAME liusianjin
= o S wHo® en = EXPNO i01
—
=2 2 4 an8as rEe < = FRocHD !
F2 - Acquisition Paramaters
Date_ 20100317
Time 14.53
INSTRIM av400
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
D 65536
SOLVENT CpCl3
HS 84
Ds 4
SHH 23980.B14 Hz
FIDRES 0.365918 Hz
RO 1.3664756 sec
RG 10321.3
=2 20.850 usec
DE 6.00 usec
TE 293.2 K
jg 2.00000000 sec
dil 0.03000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
- CHANNEL f1
NUC1 13c
L Pl .50 usec
I BLl -2.00 dB
= 5F01 100.62202%6 MHz
CHANNEL £2
CPDPRGZ waltzle
o nuez 1H
= v o pCED? 80.00 usec
o PLZ -3.00 dB
PL1Z 10.27 @8
PL13 14.00 dB
§FOZ 400.1316005 MHz
FZ - Processing parameters
51 32768
SF 100.6127650 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 0
PC 1.00

This journal is (c) The Royal Society of Chemistry 2010
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Lxj-10-3-18-2

240

/%§ Current Data Parameters

e e e

7.867
7.538
7.508
7.488
7.459
7.440
7.419
7.250

7

NBME liuxianjin
EXENO 17
PROCHD 1
FZ - Beguisition Parameters
Date_ 20100325
Time 14.56
INSTRUM av400
PROBHD 5 mm BEO BE-1H
FULPROG zg30
D 65536
SOLVENT CDC13
NS 8
Ds H
o SWH 8278.146 Hz
FIDRES 0.126314 Hz
I BQ 3.95B84243 sac
N RG 1448.2
oW 60.400 usec
DE 6.00 usec
TE 300.0 K
=" "tn ol 1.00000000 sec
MCREST 0.00000000 sec
= MCARK ~  0.01500000 sec
o
........ CHANNEL £1 —==-==m-
NUCL iH
Fl 8.70 usec
PL1 =3.00 dB
SFOL 400.1324710 MHz
Q F2 - Processing parameters
Bl ST 32768
L SF 400.1300121 MHz
WDW EM
SSB []
LB 0.30 Hz
GB 0
BC 1.00

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

95 90 85 80 75 65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm
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Lxj=10-3-18-2

el al- W T A,
MO MuNTs o comm
Ao AMIN T T MO e oo
e R B L I T R Rt i
Rl o o I L e il Bl S

- 167.41
——153.91

77.33

77.01
76.69

<

FsC

T T
200 180 160 140 120 100

Current Data Parameters

NAME liuxianjin
EXFNO 1B
PROCNO 1
F2 - Acquisition Parameters
Date 20100325
Time 15.22
INSTRUM aviog
FROBHD 5 mm BRO BB-1H
PULPROG 2gpg30
D 65536
SOLVENT CDCl3
Hs 442
D3 4
SHH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 9195.2
il 20.850 usec
DE 6.00 usec
TE 300.0 ¥
b1 2.00000000 see
d1l 0.03000000 sec
MCREST ©.00000000 sec
MCHRE 0.01500000 sec
Smmsse== CHANNEL f]l ==eczze=
NUC1 13c
P1 8.50 usec
PL1 =2.00 dB
SFOL 100.6228298 MHz
=mzmem== CHANNEL 7 seme-. =
CPOPRGZ waltzlg
Nucz 1K
PCPDZ 80.00 usec
PLZ =3.00 dB
PL1Z 10.27 4B
PL13 i4.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
5L 32768
SF 100.6127690 MHz
WD EM
S5B o
LB 1.00 Hz
GB ]
BC 1.40

Ao
—

ppm
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Lxj-10-4-2-4

9.480
9.471
9.463

7.824
7.522
7.501
7.441

7.419
7.397
7.261
7.001
6.980

N

N\

3.864

1.689

0.000

Current Data Parameters

NAME chp
EXPNO 251
PROCKO 1
F2 - Acquisition Parameters
Date_ 20100414
Time 9.46
INSTRUM av40o
PROBHD 5 mm BBO BB-1H
PULPROG zg30
™ 65536
SOLVENT coel3
NS 8
DS 2
SWH 8278.146 Hz
o FIDRES 0.126314 Hz
M AQ 3.9584243 sec
RG 1625.5
o DH 60,400 usec
T DE 6.00 usec
= TE 292.8 K
D1 1.00000000 sec
MCREST 0.00000000 sec
= MCWRE 0.01500000 sec
= [ CHANNEL f£1
7] NUCL 1H
Pl 8.70 usec
PL1 -3.00 dB
gFOl 400.1332010 MHz
FZ - Frocessing pacameters
ST 32768
mm‘ 400.1300071 MHz
W EM
PWJ SSB 0
[T L8 0.30 Hz
GB [+]
BC i.00
h' » f F »rb
r T [T T T IR T T |
9 8 7 4 0 ppm
< ] ] | -
- Ll =11 ] ~ L]
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1xj-10-4-2-4

o o w R - T R e L=
- a i e e L lak-]
£ e - A D W e R D
B} ur W FHIT a0 e A
- I A P e e e

Y

OCH,

S—NH

3i

FsC

.34
7Y.02
6.7
55,58
0. o0

Corroat Data Firamesecs

MAE lisianbin
BN e
eROCHS i

P - ASquissbion SAratietecs
20100390
v.0e
evdlD
S mn b BB 14
o

I eGR4 HE

G LES%LE Wy

1. JEE4756 wer
i

lllll e UHAKKEL ] ———————
ML .
A 40
rrn
THN by HGH

—mmmmm— CHAKFEL [ =====eas
POPRG walLELG

HUCL
HFBE

Fi v Feuenai
A

=E L EER S,
i
Lisl
uB
(=]
e

. _
200 180 160 140 120

]

ppm
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2.532

NH
NO,

N
3

FsC

current Data Parameters
NAME iluxianjin

EXPHO 45
PROCHO 1

F? - Acquisition Parameters
Date 20100412

Time 15,40
INSTRUM avi0o
PROBHD 5 mm BBO BE-1H
PULPROG zg30

™ 65536
SOLVENT DHMSO

NS 8

1] &

SWH #278.146 Hz
FIDRES 0.126314 Hz
RQ 3.9584243 sec
RG 1024

oW 60.400 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
MCBEST 0.00000000 sec
MCWRE 0.01500000 sec
||||| CHAMNEL £l =s==sc==
HUC1 1H

Fl B.70 usec
PL1 -3.00 dB
SFOL 400.1324710 MHz

F2 - Processing parameters
51 32768

This journal is (c) The Royal Society of Chemistry 2010
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SF 400.1299871 MHz
WDW EM
SSB ]
LB Q.30 Hz
GB Q
Be 1.00
1
ppm

-S29 -



Lxj-10-4-2-5

Current Data Parameters

T g o3 9358833 6
@ Noe  SERLLL Fl-g b s ] HAME liuxianiin
- - @ o WMo ® mHo@een EXPNO 16
o w - - L coocoaaaq PROCKO 1
- - —_— i et e e e R ] = @ MMM
F2 - Acquisition Parametera
ﬂ / /4 \\ é Date 20100413
Time 15.57
THSTRUM avall
PROBHD 5 mm BBO BB-1H
PULPROG zgpgl0
™ 65536
SOLVENT M50
NS 361
D5 4
SWH 23980.814 Hz
FIDRES 0.365916 Hz
AQ 1.3664756 sec
RG g192
oW 20.850 usec
o DE 6.00 usec
O TE 300.0 K
= DL 2.00000000 sec
dil 0.03000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
T CHANNEL f1
= NUC1 13¢
Pl &.50 usec
PL1 -2.00 dB
T 5FO1 100.6228298 MHz
=z 0 CHANNEL £2
+ — CPDPRGZ waltzlé
™ Woc2 1H
PCPD2 80.00 usec
FL2 ~3.00 dB
PL1Z 10.27 dB
PL13 14.00 4B
5F02 400.1316005 MHz
O F2 - Processing parameters
o 51 32768
L sF 100.6127690 MHz
WO M
558 ]
LB 1.00 Hz
GB a
BC 1.40

This journal is (c) The Royal Society of Chemistry 2010
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™ OO -OwNO T o
=) GO WO = [~ O 0 o
.U. N - Wwo e
. e om e e . .
— ol ol ol ol e (2]
/%&4&& Current Data Parameters
NAME cbp
EXEND 259
PROCNO 1
F2 - hequisition Parameters
Date_ 20100414
Time 11.24
INSTRIM avilo
PROBHD 5 mm BBO BBE-1H
PULPROG zg30
D 65536
SOLVENT M50
NS ]
DS 2
SWH 8278,146 Hz
T FIDRES 0.126314 Hz
= AQ 3.9564243 sec
RG 912.3
™ €0.400 usec
o g mwon usec
E 293.8 K
= o Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUCL 1H
Pl 8.70 usec
PL1 |u,o“ dB
SFOL 400,1332010 MHz
Q
_._nIJ F2 - Proceasing parameters
SI 32768
SF 400.1299814 MHz
WO EM
SS5B Q
18 0.30 Hz
cB 0
BC 1.00
k .
T T T T T ™ T T 1
1" 10 9 8 2 1 0 PpPmM

BEeEy
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Lxj-10-4-2-3

-
w = nﬁﬁﬂmmwﬁﬁmw.ﬁl sgaoacs Current Data vm«maanw.ww
- w SO Mmoo TRenana EXPHO 260
w W L R R s B N s R Rt ] PROCNO 1
- - R e itk akalakatakal - )
F2 = Acquisition Parameters
Date_ 20100414
Time 11.32
INSTRUM avidl
PROBHD 5 mm BBO BB-1H
PFULPROG 2qpg30
D 65536
SOLVENT DMSO
NS 278
Ds 4
SWH 23580.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 11585.2
m oW 20,850 usec
DE 6.00 usec
TE 293.8 K
Dl 2.00000000 sec
dll 0.03000000 sec
I MCREST 0.00000000 sec
= MCWRK. 0.01500000 sec
CHRNNEL £1
o Kucl 13c
Pl 8.50 usec
= w ™ PL1 =Z.00 dB
o™ SFol 100.6228298 MHz
snswnszs CHANNEL f? ssessess
CPDPRGZ waltzlé
WUCZ 1H
PCED2 B0.00 usec
PLZ =3.00 dB
FL1Z 10.27 dB
O FL13 14.00 dB
=) SFO2 400.1316005 MHz
[T F2 - Processing parameters
51 32768
sF 100.6127690 MHz
WDH EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40

This journal is (c) The Royal Society of Chemistry 2010

Supplementary Material (ESI) for Green Chemistry

T T , T T
200 180 160 140 120 100 80 60 40 20 ppm

-S32-



Supplementary Material (ESI) for Green Chemistry

This journal is (c) The Royal Society of Chemistry 2010

Lxj-10-3-15-1

S—NHPh

3l

Current Data Parameters
NAME liuxianjin

EXFNO 11
PROCNC 1
F2 - Acquisition Parameters
Date 20100325
Time 9.39
INSTRUM avd0o
PROBHD 5 mm BBC BBE-1H
FULFROG zg30
D 65536
SOLVENT cDbCis
NS B
Ds 2
SWH 6278.146 Hz
FIDRES 0.126314 Hz
RQ 3.9584243 sec
RG 1625.5
oW 60.400 usec
DE 6.00 usec
TE 290.6 K
D1l 1.00000000 sec
MCREST 0,00000000 sec
HMCWRK 0.01500000 sec
sussss== [HANNEL fl ssssss==
NUC1l IH
Pl B8.70 usec
PLL -3.00 dB
SFOL 400.1324710 MHz
F2 = Processing parameters
51 32768
S5F 400.1300398 MHz
WDW EM
58B 0
LB 0.30 Hz
GB a
PC 1.00

T

0 ppm
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Lxj-10-3-15-1

159,93
——157.53
147.83
139.69
77.36
77.08
76.73

31

Current Data Parameters

NAME liuxianiin
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100325
Time 10.04
INSTRUM ava0n
PROBED 5 mm BBO BE-1H
PULPROG 2gpg30

™D 63536
SOLVENT €DC13

NS Te%

Ds 4

SWH 23980 .814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 6502

W 20.850 usec
DE 6.00 usec
TE 231.0 K

Dl 2.00000000 sec
dil 0.03000000 sec
MCREST 0.00000000 sec
MCWEE 01500000 sec
IIIIIII CHANNEL fl ========
HUC1 13c

Fl 8.50 usec
PL1 -2.00 dB
SFol 100.622682908 MHz
=mzzessss CHANNEL f? =s===zno
CPDERGZ waltzlé

wucz 1H
BCPD2 80.00 usec
PLZ =3.00 dB
FL1Z 10.27 dB
BL1Y 14.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SE 32768

SF 100. 6127690 MHz
WD EM

558 Q

LB 1.00 Hz
GB 0

BPC 1.40

T T
200 180

ppm
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9.082
7.422
7.410
7.400
7.388
7.359
7.338
7.309
7.303
7.289
7.283
7.253
7.223
7.203
7.036
7.030
7.014
7.007
6.991
6.985
—_2.371
—1.252

o

™~

o

o o

/\ Current Data Parameters

N el

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

NAME chp
EXPNO 242
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100409
Time 11.21
INSTRUM avdnn
PROBHD 5 mm BBO BB-1H
PULPROG 2430
i1y 65536
SOLVENT cocl3
{5zl NS ]
I D8 2
(4] SWH 8279.146 Kz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1290.2
I o 60.400 usec
DE €.00 usec
=z TE 293.5 K
ol 1.00000000 sec
i MCREST 0.00000000 sec
. 000 sec
= (2} m MCWRE 0.01500
(2] CHRNMNEL £l
NOC1 1H
Fl 8.70 usec
PL1 -3.00 dB
Sp01 400,1324710 MHz
F2 - Processing parameters
51 32768
L SF 400.1300107 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
BC 1.00
’E@,
T T T T T T T T T~ T LI T 1
1 10 9 6 5 4 3 2 1 0 ppm
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current Data Parameters

o w n~oo wownAON
o =] il -] W e w NAME cbp
. + e s e e e s o L
o © FeoS SO MM C . - EXFNO 243
n - MMAA NH 20 =0 = PROCNO 1
- —~ R ko Rl o e ~ - ~
F2 - Acquisition Parameters
Date_ 20100403
Time 11.25
INSTRUM avdlo
PROBHD 5 mm BBO BB-1H
PULPRDG zgpg30
kel ©5536
SOLVENT Cocll
NS 1024
DS 4
SWH 23980.814 Hz
FIDRES 0.365913 Hz
AD 1.3664756 sec
RG 11585.2
fam DH 20.850 usec
DE 6.00 usec
I TE 293.7 K
[ ] iy 2.00000000 see
dll 0.03000000 sec
MCREST 0.00000000 sec
MCWRE ©.01500000 sec
I
==am==== CHANNEL fl ========
=z HUC1 13c
PL 8.50 usec
\7/ PLL -2.00 dn
= \ v SFO1 100.6228298 MHz
£ —emsmmm= CHANNEL £2 sssss===
™| CPDPRG2 waltz16
KuCc2 1H
PCPD2 80.00 usec
PL2 =3.00 dB
PL1Z 10.27 dB
PL13 14,00 dB
SFO2 400.1316005 MHz
L F2 - Processing parameters
5I 32768
SF 100.6127690 MHz
WO M
55B o
LB 1.00 Hz
GB o
BC 1.40
T T T T I T T T T T T " T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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1xj10-4-2-2
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Supplementary Material (ESI) for Green Chemistry

=
o™ TOAMCM="wOoOnNMddanmMmeO n MowonN (=]
— O~ O NN M — MNAdAHO (=]
. NANNORDRRA~ 0o oo R TR T o T Ty o
— T T T s e s o e
— === ol el S Sl el o ol o e S M NN NN (=]
Current Data Parameters
HAME <bp
EXPNO 302
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100501
Time 15.52
INSTRUM av40o
EBROBHD 5 mm BBO BE-1H
PULERGG 2930
TD 65536
SOLVENT CDCL3
HE 64
DS 2
SWH B8278.146 Hz
o FIDRES 0.126314 Hz
O AQ 3.9584243 sec
= RG 812.7
Did 60.400 usec
DE 6.00 usec
TE 320.0 K
o1 1.00000000 sec
T MCREST 0.00000000 sec
= MCWRE 0.01500000 sec
lllllll CHANNEL £l ==m=ssws=
L/ NUCL 1H
= w c P1 6.70 usec
o PLL -3.00 dB
SFO1 400.1324710 MHz
FZ - Processing parameters
51 32768
SF 400.1299954 MHz
WOHW EM
58B 0
LB 0.30 Hz
u GB 0
BC 1.00
R E A g . |
T T a T T T T IRARRE T T T T IRARARSS S |
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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1xj=-10-4-2--2

146.21
146.07
140.93

——— 159.56

__—160.44
T——157.18
___—148.05
——

NO,

Y—NH

3n

Current Data Parameters
RAME liusxianjin

EXPNO 54
PROCHO 1

F2 - Requisition Parameters
Date_ 20100428
Time 14.53
INSTRUM avidd
FROBHD 5 mm BBO B3-1H
PULPROG zqpgio

T A3536
SOLVENT DMs0

NS 3445

] 4

SWH 23980.814 He
FIDRES 0.365918 He
AQ 1.3664756 sec
RG 9155.2

oW 20.850 usec
DE 6,00 usec
TE 295.2 K
g 2.00000000 sec
dlr 0.03000000 sec
MCREST 0.00000000 sec
MOWRE 0.315009400 sec
mmsmwmmm CHANNEL £] =z===mae
NUC1 13c

PL B8.50 usec
PLL -2.00 dB
SFOL 100.6228298 MHz
IIIIIIII CHANNEL f2 wreszass
CPDPRGZ waltzlE
NuCz 1H
PCPDZ 80.00 usec
PL2 ~3.00 dB
PL12 10,27 dB
PL13 14,00 dB
sFo2 400.1316005 MHz
F2 - Processing parameters
5T 32768

SF 100.6128193 MHz
Lisd EM

SSB o

LB 1.00 Hz
GB 0

FC 1.40

This journal is (c) The Royal Society of Chemistry 2010
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_ T
200 180

Ppm
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1x3-10-3-15-3

W s NSO NOCNW M — M0 WoNS Mo
TN AN DOANNO N M~ uwy M o= Ny O
444432222000999 - < T T MMM NN

. . e T
7??77???7777666 m MMM o

a7 VN

Current Data Parameters

NAME chenli
EXFND 73
PROCHO 1
F2 - Acquisition Parameters
Date_ 20100416
Time 11.14
INSTRUM avd00

—NHEt

PROBHED 5 mm BBO BB-1H

60,400 usec

6.00 usec
300.0 K

1.00000000 sec

=z wu MCREST 0100000000 sac
o MCWRE 0.01500000 sec
™y mmesseas CHANNEL fl ========
HUC1 LH
Pl B.70 usec
PL1 =3.00 gB
5F01 400.1324710 MHz
L F2 - Processing parameters
S1 32768
SF 400.1300073 MHz
WDW EM
55B o
1B .30 Hz
GB 1}
1.00

E N L Il

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

sl e i

07
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1xj-10-3-15-3 ¢

Current Data Parameters

NAME liuxianjin
EXFNO 48
PROCNC 1

F2 - Acquisition Parameters
Date_ 20100424
Time 14.38
INSTRUM av400
PROBHD 5 mm BEO BB-1H
PULPROG zgpg30

D 65536
SOLVENT DMS0

N3 B398

DS 4

SWH 23%00.814 Hz
FIDRES 0,.365918 Hz
AQ 1.3664756 sac

DW 20.850 usec
DE 6.00 usec
TE 294.9
2.00000000 sec
0.02000000 sec

=

—NHEt

MCREST 0.00000000 sec
prad 73] o MCWRK 0.01500000 sec
L] mmm=s==== CHANNEL f] se======
NUC1 13c
Pl 8.50 usec
PL1 =2.00 dB
SFO1 100.6228298 MHz
==mmm=== CHANNEL {2 ========
TR CEDPRG2 waltzlé
Nucz 1H
PCPD2 80.00 usec
PL2 ~3.00 dB
PL12 10.27 dB
PL13 14.00 d8
SFO2 400.1316005 MHz
FZ - Processing parameters
SI 32768
5F 100.61276%0 MHz
WDW EM
S8B [}
LB 1.00 Hz
GB [}
BC 1.40
" | _ - ) ; R
i » -
I T T T T T T T N T T " T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Lxj10-3-29-b

7.511
7.416
7.397
7.354
7.335
7.316
7.217
7.195
7.182
7.129
7.111
7.093

W

Current Data Parameters

HRME liuxianjin
EXPNO 8
FROCHO 1
F2 = Acquisition Parameters
Date_ 20100407
Time 15.58
INSTRUM avi0o
PROBHD S mm BEO BB-1H
PULPROG 2530
™D 65536
SOLVENT CDC13
NS ]
DS 2
SWH B278.146 Hz
FIDRES 0.126314 Hz
RQ 3.9584243 sec
RG 1625.5
DW 60.400 usec
DE 6.00 usec
TE 300.0 K
= Dl 1.00000000 sec
o MCREST 0.00000000 sec
I MCWRE 0.01500000 sec
= e £1
KUC1 14
Pl 8.70 usec
o PL1 -3.00 dB
= u a sFol 400.1324710 MHz
[3r] FZ - Processing parameters
51 32768
5F 400.1300386 MHz
WO EM
SSB o
LB 0.30 Hz
GB 1]
PO 1.00
InEamn T T T 1
7 6 ppm

-S41 -
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Lxj10-3-29-b

164.37
150.29
139.44

“—NHPh

3p

Cl

77.31
76.99
76.67

Current Data Paramsters

MAME liuxianjin
EXPNO 29
PROCNO 1

F2 - Acquisition Parameters
Date 20100407
Time 16.57
INSTRUM av400
PROBHD 5 mm BEQ BE-1H
PULEROG zgpg30

T 63336
SOLVENT ©DCl3

L] 1348

DS 4
SWH 23%B0.814 Hz
FIDRES 0.365918 Hz
AQ 1.3864756 sec
RG 13004

D 20.850 usec
DE 6.00 usec
TE 300.0 K
DL 2.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sec
MCHWRE 0.01500000 sec

CHANBEL f1

WUC1 13c

Pl 8.50 usec
PL1 -2.00 dB
SFO1 100. 6228298 MHz

CHANKEL £2

CPDPRGZ waltzlé
HucZ IH
BCPDZ 80.00 usec
PL2Z -3.00 dB
FL1Z 10.27 di
PL13 14.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
51 32768

SF 100.6127690 MHz
WDW EM
S5B o

LB 1.00 Hz
GB [

BC 1.40

T T
200 180

T
100

ppm
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bxu|H01u|uo“h
™ 3800?62?1509
= O~MeAI NN AT =
886655333211
(=] P
— M~~~ [~~~

e

N

Cl

CH;

Current Data Parameters

HRME liuxianjin

EXFNO 42

PROCNC 1

F2 - Aoguisiktion Parameters

Date 20100413

Time ™ 14.52

INSTRUM av40n

FROBHD 5 mm BBO BB-1H

FULPROG zgq30

k) 65536

SOLVENT M50

Lk ]

ns 2

SWH 8278.146 Hz

F1DRES 0.126314 Hz

AQ 3.9584243 sec

RG 724.1

o 60,400 usec

DE 6.00 usec

TE 300.0 K

Dl 1.00000000 sec

MCREST 0.00000000 sec

MCWRE 0.01500000 sec
CHANNEL £1

wucl 1H

Pl 8.70 usec

PLL -3.00 dB

SFO1 400.1324710 MHz

F2 - Processing parameters
8L 32768

SF 400,1300000 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 1]
FC 1.00

T T

12 1 10 8 7 6

g ¢

21

843~
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Lxj-10-3-30-4

Current Data Parameters

o w G N €D M G B Uy
s " Neo@TmA Tl 1309230 z NAME luwianiin
4 Pl WD WO ®®@ R - EXENO 43
) wr O 00 0 04 04 O B e oocoaaod o PROCKO 1
=1 - ek a Eaka ks F=TmmAm ]
F2 - Acquisition Parameters
Date_ 20100413
Time 15.11
_ INSTRUM avaoo
PROBED 5 mm BBO BB-1H
FULPROG zgpg30
i 65536
SOLVENT [sduad e}
NS 209
DS 4
o™ SHH 23980.814 Hz
T FIDRES 0.365918 Hz
AQ 1.3664756 sec
o BG 8192
oW 20.850 usec
DE 6.00 usec
TE 300.0 K
I D1 2.00000000 sec
= 411 0.03000000 sec
MCREST 0.00000000 sec
% MCWRE 0.01500000 sec
-
CHANNEL f£1
= w o wuCl 13¢
(o] Pl 8.50 usec
PLL -2.00 dB
SFOL 100.6228296 Mz
CHRANMEL £2
CPDPRG2Z waltzlé
wucz 1H
PCPD2 80.00 usec
—_— PLZ -3.00 dB
PL12 10.27 n.w
C PFL13 14.00
S5FO2 400,1316003 x.mn
mn - Processing parametars
32768
mﬂ 100, mwwumwo HHz
WDW
55B 0
LE 1.00 Hz
GB [}
PC 1.40
T

LARARA LAARAASAR) ARRAMAAY A AL AN T T T | AR A T T

) 190 180 170 Aaa ‘_mo Aao ._ua 120 110 100 eo 80 70 60 50 40 30 20 10 ppm
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1xj-10-3-11-1

HOO TN RCOTN N O @ L=
M WPOLOWITrNODLYNWT TN = o
444444433211111 - o
. . .
P R N T N ~ o
Z\\?& Current Data Parameters
HAME liuxianjin
EXEHO 102
PROCND 1
F2 - Acquisition Parameters
Date 20100317
Time 15.00
INSTRUM avd0n
PROBHD & mm BBO BB-1H
PULPROG zg30
) 65536
SOLVENT €oc13
NS a
DS 2
SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1625.5
oW 60.400 usec
CE 6.00 usec
= TE 733.0 K
o Dl 1.00000000 sec
T MCREST 0.00000000 sec
= MCWRE 0.01500000 sec
lllll CHANNEL fl ========
NUC1 1H
r Pl B.70 usec
w EL1 -3.00 dB
...W.. SFD1 400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 400.1300120 MHz
WDW EM
558 0
LB 0.30 Hz
Q GB 0
5] PC 1.00
I
K |
T T T T -
9 8 6 0 ppm

- 845 -



Supplementary Material (ESI) for Green Chemistry

This journal is (c) The Royal Society of Chemistry 2010

Lx3j10-3-11-1

o o O NWM oD oW
] =) o NENMA®DA®
- o O NOO-TOoo®
w - L LR
— — e R R R R R

“—NHPh

3r

HLC

e PI————

77.36

Current Data Parameters

gl oo RAME liuxianjin

n“m @ EXPNO Bt

ﬂ = n ﬂ FROCNG 1
F2 = Acquisition Parameters
Date_ 20100325
Time 16.05
INSTRUM aviio
PROBHD 5 mm BEQ BE-1H
PULBROG 2gpg30
I 65536
SOLVENT <pCcl3
NS 364
DS 4
SHE 23980.814 Hz
FIDRES 0.365918 Hz
A 1.3664756 sec
RG 13004
oW 20.850 usec
DE 6.00 usec
TE 300.0 K
ol 2.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sac
MCWRK 0.01500000 sec
E=saxaae CHANNEL fl ===e=s==
HUC1 13c
P1 8.50 usec
PL1 -2.00 dB
5FO1 100.622B298 MHz

CHANNEL £2

CEDPRGZ waltzl6
wuc2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL1Z 10.27 dB
PL13 14.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
s1 32768
SF 1006127690 MHz
WOW EM
L [
LB 1.00 Hz
GB o
PC 1.40

e = P

e

)0 190 180 170 160 150 140 130 120

T T T
110 100 90

LAd EAAMAAAE) AAAAAAAAAS ALY IAARAAAARY LA LA A

70 60 50 40 30 20 10  ppm
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1Xj-10-3-11-2

3.840
3.830

—

— 2.378

Current Data Parameters

HNAME liuxianjin
EXPNO 5
PROCNC 1

F2 - Acquisition Parameters

Date_ 20100322
Time 15.15
INSTRUM avd00
PROBHD 5 mm BBO BB-1H
PULPROG zg30
™D 65536
o SOLVENT CDC13
I HS 8
oS 2
m S 8278146 Hz
FIDRES D.126314 Hz
RQ 3.9584243 sec
RG 1625.5
T = 60.400 usec
DE 6.00 usec
= TE 204.6 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
- MCWRE 0.01500000 sec
= v
0 ======== CHANNEL f1 ========
o NUCL bt}
P1 8.70 usec
PL1 =3.00 dB
SFOL 400,1324710 MHz
F2 - Precessing parameters
534 32768
O SF 400.1300110 MHz
= WDW EM
T S5B 0
LB 0.30 Hz
GB o
PC 1.00
) ;F A
........ (I T T T T T T ]
9 6 5 4 0 ppm
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1X§-10-3-11-2

Current Data Parameters

- - v Moo HEE A ®
n o - NE@NO® T~ -3 o ° NAME liuxianjin
w0 ~ o MAO~MmoE - L] : : EXENO &
© w -« O N o e ) - BROCNO 1
Lol - Lol oA e e e e [l ol L) o™
FZ = RAcquisition Parameters
Date_ 20100322
Time 15.33
IHSTRIM av400
PROBHD 5 mm BBO BB-1H
PULPROG 29pg30
kil 65536
SOLVENT CDC13
RS 231
o3 4
SWH 23980.814 Hz
o FIDRES 0.365918 Hz
T AQ 1.3664756 sec
C RG 20642.5
W 20.850 usec
@] DE 6.00 usec
TE 233.1 K
Dl 2.00000000 sec
dll 0.03000000 sec
T MCREST 0.00000000 sec
MCWRE 0.01500000 sec
=z
L/ mmmmmm== CHANNEL F1 s=m=mm==
HUC1 13c
s Fl 8.50 usec
= [#2] PLL -2,00 dB
7] SFO1 100.6228298 MHz
o r CHANNEL £2 ==mmm== =
CPDPRGZ waltzlg
wuc? 1
PCED2 B0.00 usec
L2 -3.00 48
FL1Z 10.27 dB
PL13 14.00 dB
C SFOZ 400.1316005 MHz
[5¢]
T F2 - Processing parameters
58I 32768
SF 100.6127690 MHz
WDH EM
S5B 0
LB 1.00 Hz
GB [
EC 1.40

T T T T T AAARRAAANS

T T T T T T T T T T T T _ _
'00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1xj-10-3-25

HsC

3.488
—2.496
——2.365

Current Data Parameters

NAME chp
EXENQ 246
PROCNC 1

F2? - Requisition Parameters

Date_ 20100409

Time 14.03
INSTRUM avd 00
PROBHD 5 mm BBO BB-1H
PULPROG 2930

TD 65536
SOLVENT DHSO

NS 8

Ds 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1149.4

oW 60.400 usec
DE 6.00 usec
TE 294.1 K

338 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
|||||||| CHANNEL £l ====me==
KUC1 1H

Fl B.70 usac
BL1 =3.00 dB
SFO1 400.1324710 MHz

FZ - Frocessing paramerers
SI 32768

SF 400.1300000 MH=z
WOW EM
SSB 1]
LB 0.30 Hz
GB [+]
PC 1.00
—
ppPm
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1x3-10-3-25 ¢

~ oo =1 MO OO
™ ™~ = L] FEMmMmNOWN
q” oo o NOF-W AW
(2] o - R R NN ]
- - -~ e e e el e e
o
N%ﬁS
R
[3r]

HsC

L _; |

20.79

Current Data Farameters

MAME ligxianjin
EXPNO 50
FROCKO 1

F2 - Rcquisition Parameters
Date_ 20100424
Time 16.14
INSTRUM avdl0
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

0 65536
SOLVENT oMgo

NS 651

D3 4
SWH 23980.814 Hz
FIDRES 0.365818 Hz
AQ L.3664756 sec
RG 5792.6

oW 20.850 usec
DE 65.00 usec
1E 320.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

smsms==s CHANNEL fl =s=s=res

NUCL 13C

Pl B.50 usec
PL1 -2.00 dB
SFOl 100. 6226298 MHz
sssssess CHANNEL f? ssssssss
CEDERGZ waltzlé

KUuc2 1K
BCEDZ B0.00 usec
PL2 =3.00 dB
EL1Z 10.27 dB
FL13 14.00 4B
SF02 400.1316005 MHz
F2 - Procesaing parametera
81 32768

SF 100. 6128193 MHz
WDW EM

558 ]

LB 1.00 Hz
GB o

BC 1.40

T T
200 180

T T
160 140 120

ppm
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1xj-10-3-11-4

oo Hoo = W0 wo A Mo M
oW o® O o= oo Mo
TN = = = = MmO Mmoo

s e s . R e e
[~~~ [~~~ mmmm o

— 2.384

S—NHEt

Ju

H.C

— 0.000

Current Data Parameters

NAME liuxianjin
EXEFNO 103
PROCND 1

F2 - Acquisition Parameters
Date_ 20100317
Time 15.05
INSTRUM av4 00
PROBHD 5 mm BBO BB-1H
PULPROG 2930

™D 65536
SOLVENT CDCL3

HS &

Ds 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1625.5

DW 60,400 usec
DE 6.00 usec
TE 233.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
IIIIII CHANNEL f] =assssze=
NUC1 1H

Fl B.70 usec
PL1 -3.00 4B
SFO1 400.1324710 MHz

F2 - Processing parameters
51 32768

—

SF 400.1300078 MHz

WoW EM

85B ]

1B 0.30 Hz

GB ]

EC 1.00
_________ _

ppm
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S 5 5 5 84 e @ pad S 2 NEME H.Eimﬁ.ww
] RS 8 . EXPHO
& 3 e N 8% Sl = & o = PRoCNG 1
- — - — -~ - Ll o~ —
F? = Acguisition Parameters
Date_ 20100429
Time 14.54
INSTRUM ava 0o
PROBHD 5 mm BBO BB-1H
SULEROG zapg30
65536
cpel3
3455
4
23980.614 Hz
0.365918 Hz
1.3664756 sec
9195,2
20,850 usec
€.00 usec
295.8 K
2.00000000 sec
A= 0.03000000 sec
L 0.00000000 sec
I 9.21500300 sec
=
N\ﬁ
< P = 100.6228298 Mz
[~z T W O p——— CHANKEL f7 ===——c==
CPDERGZ waltzle
NuC2 1
PCEDZ 0,00 usec
PL2 -3.00 dB
PL12 .27 4B
PL13 14.00 d8
(8] SFO2 400.1316005 MHz
g F2 - Frocessing parameters
T sI 32768
SF 100.6127630 MHz
WOW EM
558 o
1B 1.00 Hz
GB o
BC 1.40
T " T I T T T T T I | T T
200 180 160 140 120 100 80 60 40 20 ppm
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