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General Methods

All reactions were carried out under a N, atmosphere, unless otherwise noted. Dichloromethane and chloroform
were freshly distilled from P,Os prior to use. Dimethylformamide (DMF) was distilled over CaH,. THF was
freshly distilled from sodium-benzophenone. All indium salts were commercially available and were used without
further purification. Organosilanes were used without further purification. Reactions were monitored by TLC
analysis of reaction aliquots. Thin-layer chromatography (TLC) was performed on silica gel 60 Fs4, and the
components were located by observation under UV light. Column chromatography was also performed using
silica gel. '"H NMR spectra were measured at 500 (or 300) MHz using tetramethylsilane as an internal standard.
BC NMR spectra were measured at 125 (or 75) MHz using the center peak of chloroform (77.0 ppm) as an
internal standard. High resolution mass spectra were measured using NBA (3-nitrobenzylalcohol) as a matrix.
Nitrobenzene (1a), 2-nitrotoluene (1b), 3-nitrotoluene (1c¢), 4-nitrotoluene (1d), 4-chloronitrobenzene (le),
4-bromobenzene (1f), 4-nitrobenzonitrile (1g), 4-nitroacetophenone (1h), methyl 4-nitrobenzoate (1i),

2,2’-dinitrobiphenyl (6) were also purchased.

General procedure for indium-catalyzed reductive synthesis of azoxy compounds

To a 5 mL screw-capped vial containing a freshly distilled THF (0.6 mL) were successively added under N,
aromatic nitro compound 1 (0.6 mmol), InBr; (0.03 mmol) and Et;SiH (1.32 mmol). The resulting mixture was
stirred at 60 °C (bath temperature), and monitored by TLC analysis until the starting material was completely
consumed. The reaction was quenched with H,O. The aqueous layer was extracted with EtOAc, the organic
phases were dried over anhydrous Na,SQOy, filtered, and evaporated under reduced pressure. The crude product
was purified by recrystallization (hexane / AcOEt) or silica gel column chromatography to give the corresponding

azoxybenzene compound 3.

Azoxybenzene[l] (3a):

96% yield; a yellow solid; mp 32.2-33.1 °C; 'H NMR (300 MHz, CDCl3) & 7.36-7.41 (m, 1H),

7.46-7.56 (m, 5H), 8.15-8.29 (m, 2H), 8.30-8.32 (m, 2H); BC NMR (75 MHz, CDCls) 6 122.3, N:N’9
125.5, 128.7, 128.8, 129.6, 131.6, 144.0, 148.3; MS (FAB): m/z 199 (M+H), 73 (100%).
2,2’-Dimethylazoxybenzene[1] (3b):

82% yield; a brown solid; mp 53.3-54.1 °C; 'H NMR (500 MHz, CDCl3) 6 2.37 (s, 3H),
2.51 (s, 3H), 7.25-7.31(m, 5H), 7.36 (m, 1H), 7.67 (d, J = 8.0 Hz), 8.03 (d, J = 8.0 Hz); Bc M N:N’9 Me

NMR (125 MHz, CDCly) 6 18.3, 18.4, 121.5, 123.5, 126.0, 126.5, 128.5, 130.0, 130.7, 131.2,
134.1, 142.8, 142.4; MS (FAB): m/z 227 (M+H), 73 (100%).
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3,3’-Dimethylazoxybenzene[zl 3c¢):
74% yield; a brown oil; 'H NMR (500 MHz, CDCl3) & 2.42 (s, 3H), 2.45 (s, 3H), Me@
7.19-7.20 (m, 1H), 7.34-7.38 (m, 3H), 7.96-7.98 (m, 2H), 8.07-8.10 (m, 2H); BC NMR N:N’gi
(125 MHz, CDCl;) 6 18.3, 18.4, 121.5, 123.5, 126.0, 126.5, 128.5, 130.0, 130.7, 131.2, @Me
134.1, 142.8, 142.4; MS (FAB): m/z 227 (M+H, 100%) .

4,4’-Dimethylazoxybenzene[1] (3d):

93% yield; a pale yellow solid; mp 61.1-62.0 °C; 'H NMR (500 MHz, CDCl3) 6 2.39 (s, Mb
3H), 2.41 (s, 3H), 7.25-7.27 (m, 2H), 8.11 (d, J = 8.5 Hz, 2H), 8.16 (d, J = 8.5 Hz, 2H); *C N:N&f
NMR (125 MHz, CDCly) §21.2, 21.5, 122.1, 123.4, 125.6, 129.2, 129.7, 139.9, 141.8, Q

146.2; MS (FAB): m/z 227 (M+H, 100%). Me

4,4’-Dichloroazoxybenzene[1] e):

81% yield; a pale yellow powder; mp 153.0-154.0 °C; 'H NMR (500 MHz, CDCl;) 6 7.44 Q
(d, J=8.5 Hz, 2H), 7.48 (d, J = 8.5 Hz, 2H), 8.16 (d, J = 8.5 Hz, 2H), 8.25 (d, J = 8.5 Hz, o
2H); *C NMR (125 MHz, CDCls) & 123.7, 127.1, 128.9, 129.0, 135.3, 138.1, 142.2, 146.6; Q
MS (FAB): m/z 267 (M"), 154 (100%). Cl

4,4’-Dibromoazoxybenzene[l] (3):
62% yield; a yellow needles; mp 159.9-161.3 °C; 'H NMR (500 MHz, CDCl3) 8 7.60 (d, J = Q
9.0 Hz, 2H), 7.64 (d, J = 9.0 Hz, 2H), 8.08 (d, J = 9.0 Hz, 2H), 8.17 (d, J = 9.0 Hz, 2H); Be o

N=N*

NMR (125 MHz, CDCls) & 123.6, 123.9, 126.5, 127.2, 131.9, 132.0, 142.6, 147.1; MS (ESI): Q
m/z 356 (M, 100%). Br
4,4’-Dicyanoazoxybenzenem 3g):

88% yield; a colorless solid; mp 206.0-208.1 °C; 'H NMR (300 MHz, CDCl3) 6 7.80 (d, J = "
8.5 Hz, 2H), 7.87 (d, J = 8.5 Hz, 2H), 8.23 (d, J = 8.5 Hz, 2H), 8.47 (d, J = 8.5 Hz, 2H); °C N:Nﬁ{
NMR (75 MHz, CDCls) & 113.1, 116.1, 117.3, 118.2, 123.4, 126.0, 132.8, 133.1, 146.3,
150.2; MS (EI): m/z 248 (M, 100%). CN

0}
Me

4,4’-Diacethylazoxybenzene[4] (3h):

97% yield; a pale yellow solid; mp 190.8-191.5 °C; 'H NMR (300 MHz, CDCl3) 8 2.66 N=N'(3
(s, 3H), 2.69 (s, 3H), 8.07-8.13 (m, 4H), 8.22 (d, J = 9.0 Hz, 2H), 8.42 (d, J = 9.0 Hz
2H); °C NMR (75 MHz, CDCl3) 8 26.7, 26.9, 122.9, 125.6, 129.0, 129.1, 137.4, 139.6, g
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147.0, 150.8; MS (FAB): m/z 283 (M+H), 154 (100%).

DimethylAzoxybenzene-4,4’-dicarboxylate[s] 3i): 0
MeO
64% vyield; a pale yellow powder; mp 209.5-210 °C; 'H NMR (500 MHz, CDCl3)
53.96 (s, 3H), 3.98 (s, 3H), 8.15-8.21(m, 6H), 8.38-8.40 (m, 2H); *C NMR (125 N:N,Qf

MHz, CDCls) § 52.3, 52.6, 122.6, 125.4, 130.2, 130.4, 130.8, 133.3, 147.0, 150.9,
165.8, 166.3; MS (FAB): m/z 315 (M+H), 154 (100%). oMo

General procedure for indium-catalyzed reductive synthesis of azobenzene compounds

To a 5 mL screw-capped vial containing freshly distilled DMF (0.6 mL) were successively added under N,
aromatic nitro compound 1 (0.6 mmol), In(OTf); (0.03 mmol) and Et;SiH (1.5 mmol). The resulting mixture was
stirred at 60 °C (bath temperature), and monitored by TLC analysis. After completion of the reaction, the mixture
was stirred under air for 15 h. The reaction was quenched with H,O. The aqueous layer was extracted with AcOEt,
and the organic phases were dried over anhydrous Na,SOy, filtered, and evaporated under reduced pressure. The
crude product was purified by recrystallization (hexane / AcOEt) or silica gel column chromatography to give the

corresponding azobenzene derivative 4.

Azobenzene” (4a):
99% yield; an orange solid; mp 65.0-66.0 °C; 'H NMR (500 MHz, CDCl3) 6 7.46-7.54 (m, 3H), Q
7.92-7.93 (m, 2H); BC NMR (125 MHz, CDCl3) 6 122.8, 129.1, 131.0, 152.7; MS (FAB): m/z NNE

183 (M+H), 154 (100%).

2,2’-Dimethylazobenzene[z] (4b):

62% vyield; a red solid; mp 53.0-54.0 °C; 'H NMR (500 MHz, CDCl3) 8 2.74 (s, 6H), 7.25
(m, 2H), 7.33 (m, 4H), 7.61-7.64 (m, 2H); >C NMR (125 MHz, CDCl3) 8 17.6, 115.8,126.3, M N=N Me
130.7, 131.2, 138.0, 151.1; MS (EI): m/z 210 (M", 100%).

3,3’-Dimethylazobenzene[z] (4¢):

78% yield; a dark orange solid; mp 50.3-51.6 °C; 'H NMR (500 MHz, CDCl3) & 2.46 (s, Me@
6H), 7.28-7.29(m, 2H), 7.39-7.42 (m, 2H), 7.72 (m, 4H); *C NMR (125 MHz, CDCl;) N=N
821.4,120.4,122.9,128.9, 131.7, 139.0, 152.8; MS (EI): m/z 210 (M", 100%). @Me
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4,4’-Dimethylazobenzene[z] (4d): Me
72% vyield; a pale orange solid; mp 145.0-146.0 °C; 'H NMR (500 MHz, CDCl3) & 2.43 (s, Q
6H), 7.30 (d, J = 8.0 Hz, 4H), 7.81 (d, J = 8.0 Hz, 4H); *C NMR (125 MHz, CDCl;) § 21.5, N=N
122.7,129.7, 141.2, 150.8; MS (EI): m/z 210 (M", 100%). Q
Me

4,4’-Dichloroaz0benzene[1] (4e): cl

70% yield; an orange needles; mp 184.5-185.5 °C; 'H NMR (500 MHz, CDCl3) 6 7.49 (d, J =
8.5 Hz, 4H), 7.86 (d, J = 8.5 Hz, 4H); '°C NMR (125 MHz, CDCLy) 6 124.2, 129.4, 137.2, NN
150.8; MS (ESI): m/z 250 (M*, 100%), 252 (M'+2). Q
Cl

4,4-Dibromoazobenzene'”! (4f): Br.
80% yield; an orange powder; mp 203.0-204.5 °C; 'H NMR (500 MHz, CDCl3) 6 7.65 (d, J = Q

9.0 Hz, 4H), 7.79 (d, J = 9.0 Hz, 4H); >C NMR (125 MHz, CDCls)  124.4, 125.8, 132.4,
151.2; MS (ESI): m/z 340 (M", 100%). Q
4,4’-Dicyanoazobenzene[6] (4g): NC

64% yield; a red solid; mp 234.6-235.2 °C; 'H NMR (500 MHz, CDCl3) & 7.86 (d, J =8.0
Hz, 4H), 8.04 (d, J = 8.0 Hz, 4H); >C NMR (125 MHz, CDCls) & 115.2, 118.1, 123.7, 133 4, N=N

154.0; MS (FAB): m/z 232 (M", 100%). Q

CN

4,4’-Diacethylazobenzene[4] (4h): Me
92% yield; a pale red powder; mp 208.5-209.8 °C; 'H NMR (500 MHz, CDCl5) 8 2.68
(s, 6H), 8.01 (d, J = 8.0 Hz, 4H), 8.13 (d, J = 8.0 Hz, 4H); >C NMR (125 MHz, CDCl;) N=N
026.8,123.2,129.4, 138.9, 154.8, 197.3; MS (FAB): m/z 267 (M+H), 73 (100%).
Me
DimethylAzobenzene-4,4’-dicarboxylate[6] (4i): MeO
95% yield; an orange powder; mp 223.1-224.4 °C; 'H NMR (500 MHz, CDCl3) 6
3.97 (s, 6H), 7.99 (d, J =8.0 Hz, 4H), 8.21 (d, J =8.0 Hz, 4H); °C NMR (125 MHz, N=N

CDCl;) 6 52.4,122.9,130.7, 132.4, 154.9, 166.4; MS (FAB): m/z 298 (M+, 100%).
OMe
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General procedure for indium-catalyzed reductive synthesis of hydrazobenzene derivatives

To a 5 mL screw-capped vial containing a freshly distilled DMF (0.6 mL) were successively added under N,
aromatic nitro compound 1 (0.6 mmol), InBr; (0.03 mmol) and Et;SiH (2.4 mmol). The resulting mixture was
stirred at 60 °C (bath temperature), and monitored by TLC analysis. After completion of the reaction, the reaction
was quenched with H,O. The aqueous layer was extracted with EtOAc, and the organic phases were dried over
anhydrous Na,SOy, filtered, and evaporated under reduced pressure. The crude product was purified by silica gel

column chromatography to give the corresponding product 5.

Hydrazobenzene[6] (5a):
94% yield; a colorless solid; mp 125.3-126.0 °C; 'H NMR (500 MHz, CDCl3) 6 5.53 (br, 2H),
6.81-6.84 (m, 6H), 7.18-7.21 (m, 4H); °C NMR (125 MHz, CDCly) & 112.3, 119.8, 129.3, 148.8; T ¢!

MS (FAB): m/z 274 (M'+H).

2,2’-Dimethylhydrazobenzene[7] (5b):
63% yield; a pale yellow solid; mp 161.8-162.6 °C; 'H NMR (500 MHz, CDCl3) & 2.25 (s,
6H), 5.51 (br, 2H), 6.76-6.79 (m, 2H), 6.88-6.90 (m, 2H), 7.07-7.11 (m, 4H); "C NMR (125 m¢ HN-NH Me
MHz, CDCly) § 17.1, 111.0, 119.4, 121.1, 127.2, 130.4, 146.2; MS (EI): m/z 212 (M"), 91
(100%).

3,3’-Dimethylhydrazobenzene[g] (S5¢):
41% yield; a pale orange solid; mp 39.6-40.5 °C; 'H NMR (500 MHz, CDCl3) 8 2.27 (s, Me

6H), 5.50 (br, 2H), 6.63-6.67 (m, 6H), 7.07-7.12 (m, 2H); *C NMR (125 MHz, CDCl3) 8 HN-NH
21.6,109.4,112.9,120.7, 129.2, 139.2, 149.0; MS (FAB): m/z 211 (M-H), 73 (100%). Me
4,4’-Dimethylhydrazobenzene[7] (5d): Me

82% yield; a yellow solid; mp 113.3-113.9 °C; 'H NMR (500 MHz, CDCly) § 2.29 (s, 6H),
5.50 (br, 2H), 6.78 (d, J = 8.0 Hz, 4H), 7.05 (d, J = 8.0 Hz, 4H); °C NMR (125 MHz, CDCl5) HN—NH
§20.5, 112.4, 129.0, 129.8, 146.7; MS (EI): m/z 212 (M"), 210 (100%).

4,4’-Dichlorohydrazobenzene[z] (5e): cl
80% yield; a pale brown needles; mp 125.7-128.0 °C; "H NMR (500 MHz, CDCl;) 8 5.62 (br,
2H), 6.75 (d, J= 9.0 Hz, 4H), 7.16 (d, J = 9.0 Hz, 4H); BC NMR (125 MHz, CDCl3) 8 113.5, HN—NH

124.7,129.3, 147.0; MS (FAB): m/z 252 (M), 254 (M'+2).
Cl
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4,4’-Dibromohydrazobenzene[z] (51): Br
72% yield; a pale yellow solid; mp 123.4-125.1 °C; 'H NMR (300 MHz, CDCl3) 8 5.61 (br, 2H),
6.69 (d, J= 9.0 Hz, 4H), 7.29 (d, J = 9.0 Hz, 4H); *C NMR (125 MHz, CDCl3) § 111.8, 113.9, HN-NH

132.1, 147.4; MS (EI): m/z 342 (M").
Br

4,4’-Dicyanohydrazobenzene[3] (52): NG

81% yield; a colorless solid; mp 188.1-188.5 °C; "H NMR (500 MHz, CDCl;) & 6.12 (br, 2H),
HN—NH
6.85 (d, J= 8.5 Hz, 4H), 7.51 (d, J = 8.5 Hz, 4H); °C NMR (125 MHz, CDCl3) & 103.1, 112.1,
119.4, 134.0, 151.1; MS (FAB): m/z 234 (M"), 81 (100%). o

4,4’-Diacethylhydrazobenzene (5h): Vo Y

81% yield; a brown solid; mp 163.0-165.1 °C; 'H NMR (500 MHz, CDCl;) 6 2.41 (s,
6H), 6.39 (br, 2H), 6.73 (d, J = 8.5 Hz, 4H), 7.75 (d, J = 8.5 Hz, 4H); °C NMR (125 HN—NH
MHz, CDCl3) 6 26.1, 111.1, 129.3, 130.7, 152.3, 196.7; MS (FAB): m/z 269 (M+H,

100%). Me

Dimethylhydrazobenzene-4,4’-dicarboxylate (5i): o)
64% yield; a pale brown solid; mp 174.7-177.2 °C;'H NMR (300 MHz, CDCl5)
3.86 (s, 6H), 6.07 (br, 2H), 6.82 (d, J = 9.0 Hz, 4H), 7.91 (d, J = 9.0 Hz, 4H); °C
NMR (75 MHz, CDCl3) § 51.7, 111.2, 131.6, 151.9, 166.9; MS (EI): m/z 300 (M"), B

73 (100%), HRMS (FAB): Calcd for C;¢H;6N2O4: 300.1110, Found: 300.1110 OMe

Procedure for synthesis of 2-(Phenylethynyl)nitroaniline (6)

To a solution of 1-nitro-2-iodobenzene (1.0 g, 4 mmol) in triethylamine (20 ml) at room temperature was added
cis-PdCI2(PPh3)2 (0.056 g, 0.2 mmol). The resultant suspension was stirred for 30 min followed by addition of
phenylacetylene (6 mmol) and then Cul (0.0076 g, 0.2 mmol). This mixture was then stirred for 24 h. The reaction
mixture was washed with 1IN HCI aq., saturated NaHCO3 aq. and brine, dried over Na2SOs, filtered, and
evaporated under reduced pressure. The crude product was purified by silica gel column chromatography to give

the compound 6.

2-(Phenylethynyl)nitroaniline o) (6):
68% yield; a brown oil; 'H NMR (500 MHz, CDCl3) & 7.37-7.38 (m, 3H), 7.43-7.46 (m, 1H), Ph
g7

7.57-7.60 (m, 3H), 7.71 (m, 1H), 8.07 (m, 1H); °C NMR (125 MHz, CDCLy) § 84.7, 97.1, 118.7,
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122.3,124.7, 128.4, 128.5, 129.2, 132.0, 132.8, 134.5, 149.6; MS (FAB): m/z 223 (M", 100%)

2-(Phenylethynyl)aniline!"! (7):
83% yield; pale yellow prisms; 'H NMR (500 MHz, CDCls) & 4.26 (br, 2H), 6.70-6.72 (m Ph

2H), 7.11-7.15 (m, 1H), 7.30-7.37 (m, 4H), 7.51-7.53 (m, 2H); >C NMR (125 MHz, CDCl;)

885.9,94.7,107.9, 114.3, 117.9, 123.3, 128.2, 128.3, 129.7, 131.4, 132.1, 147.7; MS (FAB): m/z NH

194 (M+H, 100%)

General procedure for indium-catalyzed reductive synthesis of aromatic amide derivatives

To a 5 mL screw-capped vial containing freshly distilled CHCIl; (0.6 mL) were successively added under N,
aromatic nitro compound 1 (0.6 mmol), Inl; (0.03 mmol) and 1, 1°, 3, 3’-tetramethyldisiloxane (1.2 mmol). The
resulting mixture was stirred at room temperature, and monitored by TLC analysis. After completion of the
reaction, AcCl (0.6 mmol) and Et;N (0.6 mmol) were added to the reaction mixture, followed by an additional
stirring for 30 min. After completion of the reaction, the reaction was quenched with Na,CO;3 aq. The aqueous
layer was extracted with CHClj;, the organic phases were dried over anhydrous Na,SOy, filtered, and evaporated
under reduced pressure. The crude product was purified by silica gel column chromatography to give the

corresponding product.

Acetanilide? (2a%):

99% yield; a white powder; mp 88.4-89.5 °C; 'H NMR (500 MHz, CDCls) 6 2.12 (s, 3H), 7.06-7.09  nn-"°
(m, 1H), 7.25-7.29 (m, 2H), 7.50-7.51 (m, 2H), 8.25 (br, 1H); °C NMR (125 MHz, CDCl;) & 24.3,
120.1, 124.2, 128.8, 138.0, 167.0; MS (FAB): m/z 136 (M+H, 100%).

p-Acetotoluidine™! (2d):

82% yield; a white powder; mp 105.9-106.4 °C; 'H NMR (500 MHz, CDCl3) 8 2.13 (s, 3H), 2.30 (s, HNAC
4H), 7.09 (d, J =8.0 Hz, 2H), 7.37 (d, J=8.5 Hz, 2H), 7.71 (br, 1H); *C NMR (125 MHz, CDCl;) &
20.8,24.3, 120.1, 129.4, 133.8, 135.4, 168.5; MS (FAB): m/z 150 (M+H, 100%). Me

4-Chloroazobenzene"! (8):

1) 10 mol% In(OTf)3
NO, NO,  EtsSiH (10 equiv) Q _ o
DMF, 60 °C, 12 h _ 62% yield; an orange solid; H NMR (300
+ _underNp N=N N=N
280 C.5h MHz, CDCl;) & 7.45-7.54 (m, SH), 7.85-7.92
1a (3 equiv) Cl
te g6 O (m 4H); °C NMR (75 MHz, CDCls) & 122.9,

124.1, 129.1, 129.3, 131.3, 136.9, 150.9, 152.4;
MS (FAB): m/z 216 (M", 100%). HRMS (FAB): Caled for C,HyCIN,: 216.0454, Found: 216.0453
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Single Pulse Experiment
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Single Pulse Experiment

DFILE KF-547-1-1H.1
COMNT  Single Pul
DATIM  15-10-2008
OBNUC 1H

EXMOD  single_pulse

Experiment
5:17

OBFIN
POINT
FREQU 7
SCANS
ACQTY
FD
Pl
IRNUC
CTEMP 25.2 ¢
SLVNT  CDCL3
EXREF

BF
RGAIN

"

Me

3¢

L
;——.— 1.
=

L

¥

PPy
T T I I T I T I T I I T I T 4
P ¢ 4 -
Single Pulse with Broadband Decoupling
DFILE KF-547-1-13C. 1
COMNT  Single Pulse with Broadband Decoupling
DATIM  15-10-2008 :01:41
OBNUC  13C
EXMOD  single_pul
OBFRQ
BF
RGAIN
Me
O
N=N+
Me
3c
Pp
IIIIIIIII IIIIII ||||||||I|I||
o 175 100 50 25 0

12
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COMNT  Single Pulse Experiment
DATIM 11-11-2009 12:51:12
OBNUC 1H

EXMOD  single_pulse. exp

OBFRQ 500. 16

:

FREQU 7507.51 Hz
SCANS 8
ACQTM 2. 1823 sec
PD 4. 0000 sec
pu1 7.00 use

CTEMP 22.3 ¢
SLVNT CDCL3

EXREF 0. 00 ppm
BF 0.23 Hz
RGAIN 11

L4040

1,96

3d

peu|

[
S
P—

0. 000

COMNT Single Pulse with Broadband Decoupling
DATIM 11-11-2009 13:04:13

OBNUC  13C

EXMOD  single_pul
OBFRQ 125
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

FD

Pl

IRNUC 1H
CTEMP 25.8 ¢
SLVNT  CDCL3

EXREF 77.00 ppm
BF 1.00 Hz
RGAIN 30

Me

3d

13
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Experiment
:50:00

COMNT  Single Pul
DATIM  03-09-2009
OBNUC 1H

single_pul

e. exp
MHz
KHz

Hz

CDCL3

EXREF
BF .
RGAIN 17

Cl

Cl

3e

AUV, AU N
Peu|
T T T I T T T I T T T | T T T T
1] 6 4 2
2
&
COMNT Single Pulse with Broadband Decoupling
DATIM O 3 14:13:03
OBNUC  13C
single_pul
1H
27.0 ¢
i1,
1.
Cl
p _
N=N*
Cl
3e
L 1T T 1 LI LI
20 175 100
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Single Pulse Experiment

DFILE KF-563-t-1H.1

COMNT  Single Pulse Experiment

DATIM 01-11-2008 14:06:15

1H

single_pulse. exp
o MHz

24.5¢c
CDCL3
BF
RGAIN
Br,
I
IO,
N=N*
Br
3f
Ppy
T T I | I I I I T I T I T I T I T 4
8 [ 4 2 )
1l | I
\
)
Single Pulse with Broadband Decoupling
DFILE KF-563-t-2-13C. 1
COMNT Single P with Broadband Decoupling
DATIM  19-11-201 3:
13C
single
1H
2.4 ¢
CDCL3
BF
RGAIN
Br,
IO,
N=N*
Br
3f
Pp
IIIIIIIII IIIIIII |||||||||I|I I
175 100 50 25 0
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2 .04

DFILE KF-CN-azoxy-1H. 1

COMNT  Single Pulse Experiment
DATIM 10-11-2009 21:17:16
OBNUC 1H

EXMOD  single_pulse. exp

OBFRQ 500. 16 MHz

OBSET z KHz

OBFIN Hz

POINT 8
FREQU 7
SCANS
ACQTM
FD
pu1
IRNUC
CTEMP 22.5 ¢
SLVNT CDCL3

EXREF 0. 00 ppm
BF 0.23 Hz
RGAIN 17

NC

CN

3g

peu|

0. 000

DFILE KF-(N-az
COMNT  Single Pul
DATIM 11-11-2009
OBNUC  13C

EX

13C. 1
wi

0D s m,zle,p':.ll

OBFIN
POINT
FREQU
SCANS
ACQTM

PD

pu1

IRNUC 1H
CTEMP 26.7 ¢
SLVNT CDCL3

EXREF 0. 00 ppm
BF 1.00 Hz
RGAIN 30

NG

CN

3g

200

16
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Single Pulse Experiment

DFILE KF-AcAzoxy-1H.1
COMNT  Single Pulse Experiment
DATIM 05-11-2009 22:00:44
OBNUC 1H
EXMOD  single_pulse. exp
OBFRQ 300. 53 MHz
OBSET 1.15 KHz
OBFIN 8.57 Hz
POINT 32768
FREQU 4508.57 Hz
SCANS 8
ACQTM 3. 6340 sec
FD 4. 0000 sec
pu1 4. 90 usec
IRNUC
CTEMP 2l.4 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.14 Hz
o RGAIN 18
s
(0]
E | Me
Wi 107
== N=N*
Me
(o}
3h
U L |
PPM|
T T T I T T T I T T T I T T T I T T T
1 8 6 4 2 )
[ 1] i
< 2
@ =
~ S
Single Pulse with Broadband Decoupling
DFILE KF-AcAzoxy-13C. 1
COMNT Single Pulse with Broadband Decoupling
DATIM 06-11-2009 07:53:21
OBNUC  13C
EXMOD  single_pul
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
FD
PU1
IRNUC 1H
CTEMP 23.8 ¢
SLVNT CDCL3
EXREF 0. 00 ppm
BF 1.00 Hz
RGAIN 30
(0]
Me
107
N=N*
Me
o}
| 3h
| o !
pe
1T 1T 17 17 17T T T ||||||| 11T 1 17 T T |||||‘!|"I
290 175 100 50 rl)

0,000
—
~
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DFILE SN-ester-azoxy-re-1H.1
COMNT  Singl s

DATIM 12-11

OBNUC 1H

EXMOD  single_pulse. exp

OBFRQ 500. 16 MHz

OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
pu1
IRNUC
CTEMP 2.2 ¢
SLVNT  CDCL3

EXREF 0.00 ppm
BF 0.23 Hz
RGAIN 21

MeO

6.16

N=N*

.00

=

2.0

OMe

3i

5.0 2.5 0.0

2
w
DFILE SN-ester-azoxy-re-13C.1
COMNT  Single Pulse th Broadband Decoupling
DATIM  13-11-2009 08:23:27
OBNUC  13C
EXMOD  single_pul
OBFRQ 125
OBSET [
OBFIN
POINT
FREQU X
SCANS 17487
ACQTM 1. 0420 sec
PD 1. 0000 sec
pu1 4.17 usec
IRNUC 1H
CTEMP 26.4 ¢
SLVNT CDCL3
EXREF 0. 00 ppm
BF 1.00 Hz
RGAIN 30
0}
MeO
107
=N T
N=N
OMe
o
3i
| | 1] |
pE
LI LI | LI LI | L L | 4
100 o0 25 fl)
S
S
= 18
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Single Pulse Experiment
27-04-2009 14:44:27

RGAIN

4a

PPM
T I T T T I T T T [ T T T | T T T
6 + 2
DFILE SN-6-2-2-1
X Single Pul
27-04-2009
13C
single
3144
1
1
N=N
4a
PEM
LI | T TT L L | L L L
200 175 150 100 75 50 25 0

oadband Decoupling
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RGAIN

40

PRy
T T I T T T [ T T T | T T T |
6 B 2 0
|
@
%
PF
T L LI LI L | L
20 175 100 50 25 0
| |
%

4b

Single Pulse with Broadband Decoupling
20-10-2 3 14:02:19

13C
single_pul

4b
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Single Pulse Experiment

DFILE SN-21-1-1H.1

COMNT Single Pulse Experiment

DATIM 2 3 17:30:40

OBNUC 1H

XM single_pul
i

CDCL3
B
RGAIN
= Me
o
N=N
>
Me
4c
x Al A |
Ppy
T T I I I T I T I T I I T I T 4
[ 4 2
o3
Single Pulse with Broadband Decoup
DFILE SN-21-1-13C. 1
COMNT  Single Pulse with Broadband Decoupling
B
RGAIN
Me
N=N
Me
4c
PEM
T 17T 17 17T 17T 17T IIIIIII ||||||||I|I||
175 100 50 25 | 0
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Single Pulse Experiment

DFILE KF-530-bet
COMNT  Single Pul
DATIM  12-08
OBNUC 1H

8 ’
( RGAIN 15
Me,
0
%
N=N
Me
4d
4
s Ak .
Ppy
I T I T I T I T I T 4
€ 4 2
DFILE KF-530-before-13C.1
COMNT oadband Decoupling
Me
N=N
Me
4d
PEM
1T 17T 17T 17 17T 17 17 17T 17717 17T L L ||||||||I|I||
175 100 50 25 0
|

5

141, 188
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Single Pulse Experiment

DFILE KF-599-t-2-1H.1

COMNT  Single Pulse Experiment
DATIM 09-01-2009 16:08:50

1H
single_pul

BF
RGAIN

Cl

Cl

4e

PPN

DFILE KF-599-t-2-13C. 1

COMNT Single P e with Broadband Decoupling
DATIM  09-01-2009 16:16:34

13C
single

BF
RGAIN

Cl

Cl

4e

240 175

124. 188
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Single Pulse Experiment

DFILE KF-600-revenge-1H.1
COMNT  Single Pulse Experiment
DATIM 24-02 2:60

OBFIN
POINT
FREQU
SCANS
ACQTM
FD
Pl
IRNUC
CTEMP 28.7¢c
SLVNT  CDCL3
EXREF

BF
RGAIN

Br,

Br

4f

PPN

Single Pulse with Broadband Decoupling

200 175

DFILE 600-revenge-13C. 1
COMNT Pulse
DATIM X
OBNUC
EXMOD

RQ

BF
RGAIN

Br,

Br

4f

Pp
I

o —

=

4 —

24

151.1
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Single Pulse Experiment

DFILE KF-CN-azo-1H. 1

COMNT  Single Pulse Experiment

DATIM 05-11-2009 18:16:56

OBNUC 1H

single_pul
50

e. exp
6 MHz

BF
RGAIN

NC,

CN

4g

PEMI

COMNT  Single Pul
DATIM  19-09-20
OBNUC  13C
EXMOD  single_pul
OBFR
O
OBFIN
POINT
FREQU
SCANS
ACQTM
FD
Pl
IRNUC 1H

CTEMP 26.7 c
SLVNT  CDCL3
EXREF 77.

RGAIN "30

NC,

CN

4g

200 175

25
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PPN

Single Pulse with Broadband Decoupling

PP
I

197
5

DFILE
COMNT
DATIM

OBFIN
POINT
FREQU
SCANS
ACQTY
FD
Pl
IRNUC
CTEMP
SLVNT
EXREF

BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD

RQ

BF
RGAIN

KF-602-t-1-1H. 1

Single Pulse Experiment
26-02-2009 17:11:42

1H
single_pul

e. exp

MHz

KHz
Hz

Me

4h

KF-602-t-1-13C. 1
Single Pulse with Broadband Decoupling
2 2009 17:19:29

13C
s m,zle,pgl

Me

4h

26
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COMNT Single Pulse Experiment
DATIM 11-11-2009 13:15:28
OBNUC 1H

EXMOD  single_pul

501

exp

OBFIN
POINT
FREQU
SCANS
ACQTM
PD
pi1
IRNUC
CTEMP 22.4 ¢
SLVNT  CDCL3

EXREF 0. 00 ppm
BF L
RGAIN 22

MeO

N=N
OMe
(o}
4i
1 A J ) A
pp
T T T I T T T T T T I T T T I T 4
1 6 2 )

COMNT Single Pulse with Broadband Decoupling

DATIM 11-11-20 3:50:27

OBNUC  13C

EXMOD sm:le,pgl

O
MeO
N=N
OMe
(6}
4i
PP
L I 1T T 1 I T LI | LI L | L L |
200 175 | 150 100 50 25 0




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

COMNT  Single Pul
DATIM  10-04-2009
OBNUC 1H

EXMOD  single_pul
RQ 500

periment
3:09

OBFIN
POINT
FREQU
SCANS
ACQTM
PD
pi1
IRNUC
CTEMP 407.7 ¢
SLVNT CDCL3

EXREF 0. 00 ppm
BF 0.23 Hz
RGAIN 14

5a

PRl
T T T I T T T I T T T I T T T I T T T
) 8 6 + 2
Single Pulse with Broadband Decoupling
DFILE KF-627-t2-1-13C. 1
COMNT Single Pulse with Broadband Decoupling
DATIM  10-04-2009 1 2
OBNUC  13C
EXMOD sm,zle,pt_xl
OBFIN
POINT
FREQU
SCANS
ACQTM 1. 04 c
FD 1. 000¢ c
PU1 4.17 usec
IRNUC 1H
CTEMP 407.7 ¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 1.00 Hz
RGAIN 30
HN—NH
Sa
Pp
IIIIIIIIIIIIIIIIIIIIII 1117 1T 1T 1 17 17 17T 17 1T 71
200 175 15 100 50 25 0
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single_pul

RGAIN

Me HN-NH Me

PPM

DFILE KF-483-t-1
X Single Pul
8-20

5b

290 175 150

1:

1
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Single Pulse Experiment

DFILE KF-620-t-2-1H.1

COMNT Single Pulse Experiment
DATIM 13-03 - :20:13
OBNUC 1H

ik 0.
RGAIN 14

HN—-NH

Me

5¢c

~ 1.88

pey|

DFILE KF-620-t-2-13C. 1

COMNT  Single Pulse with Broadband Decoupling
1 09 16:32:19

13C

single_p

HN—NH

Me

5¢c

29,183
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COMNT Single Pulse Experiment
DATIM  24-09-2009 18 02
OBNUC 1H

EXMOD  single_pul

501

OBFIN
POINT
FREQU
SCANS
ACQTM
PD
pi1
IRNUC
CTEMP 22.8 ¢
SLVNT  CDCL3

EXREF 0. 00 ppm
BF L
RGAIN 13

HN—NH

2.09

=
®

5d

2, 286 ——

5. 504

COMNT Single Pulse with Broadband Decoupling
DATIM 24 35

OBNUC 134
EXMOD  single_pul

HN—NH

Me

5d

20 175 150

146, 695
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Single Pulse Experiment

DFILE KF-534-1-1H.1

COMNT  Single Pulse Experiment
DATIM 18-09-2008 17:57:29

1H

single_pulse. exp

o MHz

KHz

Hz

OBFIN
POINT
FREQU 7
SCANS
4 Acom
5 ]

4 Pl
IRNUC
CTEMP 22.9 ¢
SLVNT  CDCL3
EXREF

BF
RGAIN

C

HN—NH

Cl

Se

PPN

t=t= ©©

Single Pulse with Broadband Decoupling

DFILE

COMNT

DATIM 18

OBNUC  13C

EXMOD  single_pul
RQ 28

BF
RGAIN

Cl

HN—NH

Cl

S5e

200 175

PP
I

32
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PPM
T T T T T T I T T T [ T T T | T T T |
6 4 2 )
R
PP
L T L | L I LI LI L L |
200 175 125 100 50 25 0

COMNT  Single Pul
DATIM 06-11-:
1H

single_pul

2l.4c
CDCL3
0. 00 ppa
0. :.4 Hz
Br,
HN—NH
Br
5f

with Broadband Decoupling
37:19

Br,

HN—NH

Br

5f
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Single Pulse Experiment

DFILE KF-848-t3-3-1H.1

COMNT  Single Pulse Experiment
DATIM 07-11-2009 18:03:02
OBNUC 1H
single_pulse
50

)
4.12

CTEMP
SLVNT
EXREF

BF
RGAIN

NC

03

HN—NH

CN

5

PEMI

. 573

Single Pulse with Broadband Decoupling

DFILE
COMNT
DATIM
OBNUC

£XMOD

E

OBFIN
POINT

RGAIN

KF-848-t3-3-2-13C. 1

Single Pulse with Broadband Decoupling
07-11-2009 19:50::
13C
single_pul

1H

CDCL3

NC

HN—NH

CN

5g

34
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COMNT Single Pulse Experiment
DATIM  25-09-2008 00:14:49
OBNUC 1H

EXMOD  single_pulse
500,

CDCL3

RGAIN 13

00

[

3.9
4,03

HN—NH

Me

5h

—_— 194
O

peu|

. 191

0. 000 ——

Single Pulse with Broadband Decoupling

DFILE KF-538-1-2-13C. 1
COMNT
DATIM
OBNUC
£XMOD

E

OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PU1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

HN—NH

Me

5h

240 175 150 100

1
288

35

111,140 —1—
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COMNT Single Pulse Experiment
DATIM 11-09-2009 12:51:44
OBNUC 1H
EXMOD  single_pulse. exp
300. 53 MHz
OBFIN
POINT
FREQU
SCANS
ACQTYM
FD
pu1
IRNUC
CTEMP 22.3 ¢
SLVNT CDCL3
EXREF 0. 00 ppm
BF 0.14 Hz
RGAIN 17
O
MeO
2
= HN—NH
2
r OMe
6}
J .
51
4 _ N A J | Y
eyl
T T T I T T T I T T T I T T T I T T T I T
) 6 4 2 )
COMNT ingle Pulse with Broadband Decoupling
DATIM
OBNUC
EXMOD
ET
OBFIN
POINT
O
MeO
HN—NH
OMe
(6}
51
PP
I|||||||||||| ||||||||||||||||||||||
240 175 150 100 50 25 0
i |
3 8
2 & 36
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Single Pulse Experiment

DFILE KF-825-t-3-1H.1

COMNT  Single Pulse Experiment
DATIM 22-10-: 3 15:15:39
OBNUC 1H

exp

B

RGAIN 13
/ Ph
Z4
NO,
6

I X L | 1
PPM
T T T I T T T | T T T [ T T T T T T
p 6 + 2 )
0 &
= ]
i —_
DFILE KF-825-t-3
COMNT  Single Pulse roadband Decoupling
22-10-2009
13C
single
1H
4.3 ¢
CDCL3
Ph
=
NO,
PP
IIIIIIIII lllll llll]lllllllllll
20 175 100 50 25 0
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Single Pulse Experiment

DFILE KF-836-t0-1H. 1

COMNT  Single Pulse Experiment
DATIM  26-10-2009 11:09:44

1H
single_pul

e. exp

MHz

KHz
Hz

OBFIN
POINT
FREQU 7
SCANS
“ ACQTY
FD
Pl
IRNUC
CTEMP 22.4 ¢
SLVNT  CDCL3
EXREF

BF X
RGAIN 13

19
n
0O

NH,

101

PRl
T T T T T T I T T T I T
P 2 )
Single Pulse with Broadband Decoupling
DFILE KF-836-t0-13C. 1
COMNT  Single Pulse with Broadband Decoupling
DATIM  26-10-2009 11:16:10
OBNUC  13C
EXMOD  single_pul
OBFRQ
BF
RGAIN
Ph
FZ
NH,
PP
L 1T 171 LI L L |
200 175 50 25 0
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Single Pulse Experiment

DFILE KF-312-1H.1
COMNT  Single Pulse Experiment
DATIM 2008 17:20:41

OBNUC
EXMOD  single_pulse. exp
OBFRQ 500. 16 MHz
OBSET 2.41 KHz
OBFIN Hz
POINT S
FREQU 7 Hz
SCANS 3
ACQTY
FD
pu1
IRNUC
CTEMP 24.5¢c
SLVNT CDCL3
EXREF 0. 00 ppm
BF 0.23 Hz
RGAIN 12

.Ac

HN
f
b
2a

eeu|

Single Pulse with Broadband Decoupling

DFILE KF-312-13C. 1
COMNT  Single Pul
DATIM  13-02-2008
OBNUC  13C

single_pul

with Broadband Decoupling

28

OBFIN

POINT
FREQU
SCANS
ACQTM

PD

pU1

IRNUC 1H
CTEMP
SLVNT CDCL3

EXREF 77.00 ppm
BF 1.00 Hz
RGAIN 30

N A

200 175 | 150

= 39
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Single Pulse Experiment

DFILE SN-145-1-1H.1

COMNT  Single Pulse Experiment
DATIM 19-11-2009 16:26:11
OBNUC 1H
EXMOD  single_pul
OBFRQ 5
OBSET

IN

POINT

FREQU 7
SCANS
ACQTY
FD
pu1
IRNUC
CTEMP 2.7¢c
SLVNT CDCL3
EXREF

BF X
RGAIN 13

exp
MHz
41 KHz
01 Hz

O ppam

2d

PPM
T T T I T T T T T T I T T T T T
iy 8 6 +
Single Pulse with Broadband Decoupling
DFILE SN-145-1-13C. 1
COMNT  Single Pulse with Broadband Decoupling
DATIM  19-11-2009 16:34:09
OBNUC  13C
EXMOD smzle,pgl
1H
CDCL3
BF
RGAIN
-Ac
HN
Me
pr
UL IIIII IIIIIII IIIIIIIII IIIII
200 150 100 50 0

40
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Single Pulse Experiment

DFILE KF-814-t-2-1H.1

COMNT Single Pulse Experiment
DATIM 3 16:29:36

OBNUC
L XN exp

B .
RGAIN 13

Cl

1
PRy
I T T T I T T T T T T
1 6 - 2 )

DFILE KF-814-t-2-13C.1
COMNT  Single Pulse
30-08-2004

13C

single_p

1.08 Hz

BF
RGAIN

Cl

50 25 0






