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1. Investigation of Mechanism

a) Control reactions for exploring Cannizaro pathway

@(j\ OH TBAI (0.4 eq.) TBHP (4.0 eq.) @(i/ (1S)
H,O (4 ml). N, 80°C. 7 h NG OBz

3a, 55% isolated yield

1.0 mmol 2.0 mmol

/@/ ©/\OH TBAI (0.2 eq.) TBHP (4.0 eq.) /©/\OBZ (2S)
N, 80°C.7h

5c, 60% isolated yield

10 mmol 1.0 mmol

©AOH TBAI (0.4 eq.) TBHP (4.0 eq.)
H,O (4 mi). N, 80 °C. 7 h 7< (3S)

1.0 mmol TBPB, 75% isolated yield

Based on these results of Eq. 1S-3S, we think that Cannizaro
disproportionation is also possible in this transformation. This pathway
has been presented in the main text.

b) Control reactions for exploring radical chain pathway

One would argue that the homolysis of TBPB would lead to benzoyloxy
radical and tert-butoxyl radical at high temperature. The thus-generated
radicals could abstract a hydrogen atom from benzylic C-H bond to form
a benzylic radical, which would react with benzoyloxy radical to give the
ester. However, TEMPO did not affect the reaction when TBPB was used
instead of benzaldehyde and the desirable ester was obtained in 72%
yield (Eq. 4S). Furthermore, the reaction of TBPB with
2-methylquinonline could not occur in the absence of nBuyNI, even at
100 °C (Eq. 5S). Thus, these results indicate that the radical chain

pathway is not possible.
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N H,0, 80 °C. 4 h, N, (P OB
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2. General Information

'H NMR and *C NMR spectra were recorded on a Bruker AVANCE AV400
(400MHz and 100MHz), unless otherwise noted. Signal positions were recorded in
ppm with the abbreviations s, d, t, and m denoting singlet, doublet, triplet, and
multiplet respectively. All NMR spectra were recorded in CDCls3, and chemical shifts
were referenced to residual CHCI; at 7.26 ppm for *H or 77.0 ppm for °C. All
coupling constants J were quoted in Hz. Data were reported as follows: chemical shift,
multiplicity, coupling constant and integration. High resolution mass spectrometry
was conducted using a Varian 7.0 T FTICR-MS or VG ZAB-HS by ESI technique.
Reactions were monitored by thin-layer chromatography (TLC) on 0.25mm silica gel
glass plates coated with 60 F,54. Column chromatography was performed on silica gel
(200-300 mesh) using a mixture of petroleum ether (60-90°C)/ethyl acetate as eluant.
Reactions were carried out under a nitrogen atmosphere. Commercially available
reagents were used as received without purification.

3. General Procedure

General procedure for acyloxylation of 2-methyl azaarenes:

To a Schlenk tube charged with n-BugNI (73.8 mg, 0.2 mmol, 0.4 equiv) was added
aldehyde (1.0 mmol, 2.0 equiv), 2-methylquinoline (0.5 mmol, 1.0 equiv), tBuOOH
(3.0 mmol, 6.0 equiv), H20 (4 mL) under N seperately. The mixture was stirred at 80
°C for 12 h. And then the mixture was extracted by ethyl acetate for 3 times. The
combined organic phase was concentrated under reduced pressure. And the residue
was purified by silica gel column chromatography (petroleum ether/ethyl acetate) to
give the products.

General procedure for acyloxylation of alkylarenes:

To a Schlenk tube charged with n-BugNI (73.8 mg, 0.2 mmol, 0.2 equiv) was added
aldehyde (1.0 mmol, 1.0 equiv), toluene (10 mmol, 10.0 equiv), tBUuOOH (4.0 mmol,
4.0 equiv), H,O (2 mL) under N, seperately. The mixture was stirred at 80 °C for 17 h.
And then the mixture was extracted by ethyl acetate for 3 times. The combined
organic phase was concentrated under reduced pressure. And the residue was purified
by silica gel column chromatography (petroleum ether/ethyl acetate) to give the
products.

4. Characterization Data of Compounds
3a

o)

'H NMR (400 MHz, CDCls): 8.22-8.09 (m, 4H); 7.85-7.82 (m, 1H); 7.77-7.72 (m, 1H); 7.61-7.54
(m, 3H); 7.50-7.45 (m, 2H); 5.67 (s, 2H); *C NMR (100 MHz, CDCls): 166.30; 156.40; 147.66;
137.08; 133.28; 130.02; 129.87; 129.18; 128.49; 127.90; 127.66; 127.59; 126.72; 119.41; 67.90;
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HRMS[ESI]: calculated for C;7H:sNO,Na, [M+Na]": 286.0838, found 286.0835.
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Varian QFT-ESI Mode: Positve Date: O7-DEC-2011
e = Seans: 1 Time:  02:2242
File: HJ-02_ES!trans Time Qo2
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230
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B

'H NMR (300 MHz, CDCls): 8.16-8.13 (m, 3H); 8.01 (d, J = 8.1 Hz, 1H); 7.75 (t, J = 7.2 Hz, 1H);
7.62-7.57 (m, 2H); 7.50-7.42 (m, 3H); 5.65 (s, 2H); 2.74 (s, 3H); *C NMR (100 MHz, CDCl5):
163.40; 152.97; 146.33; 144.95; 132.59; 129.46; 129.14; 128.84; 128.60; 128.00; 127.42; 126.13;
122.65; 118.11; 90.33; 18.02; HRMS[ESI]: calculated for C1gH;sNO,, [M+H]": 278.1176, found:
278.1178.
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Sample Name  LC/M Position P1-AS Instrument Name A 6520_QTOF_L User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ~ H ACQ Method Comment Acquired Time
%10 € 1 4 ans) Frag=175 1J ] k
278.11
1.1
(M+ )
1.05
)
65
0.6
0.5
).45
).15
&34 300.1009
«
4 0 A2 4 A
Mas |

3c
/O AN
| Ao
(0]

'H NMR (400 MHz, CDCl,): 8.13 (d, J = 7.6 Hz, 2H); 8.08 (d, J = 8.4 Hz, 1H); 8.00 (d, J = 9.2
Hz, 1H); 7.60-7.52 (m, 2H); 7.47-7.44 (m, 2H); 7.39-7.37 (m, 1H); 7.08 (s, 1H); 5.63 (s, 2H); 3.93
(s, 3H); BC NMR (100 MHz, CDCly): 166.33; 157.97; 153.70; 143.69; 135.81; 133.21; 130.56;
129.93; 129.86; 128.65; 128.46; 122.68; 119.96; 105.08; 67.91; 55.58; HRMS[ESI]: calculated for
C1gH16NO3, [M+H]": 294.1125, found: 294.1127.
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Sample Name Position v Instrument Name A 56520_QTC User Name
Inj Vol InjPosition SampleType I IRM Calibration Status
Data Filename | ACQ Method : Comment Acquired Time

294.1127
(M+H)+

O O

'H NMR (400 MHz, CDCIly): 9.05 (s, 1H); 8.14-8.09 (m, 4H); 7.81-7.79 (m, 2H); 7.62-7.58 (m,
1H); 7.49-7.45 (m, 2H); 5.70 (s, 2H); **C NMR (100 MHz, CDCly): 166.17; 151.03; 144.21;
142.21; 141.85; 133.48; 130.48; 130.19; 129.90; 129.44; 129.37; 129.31; 128.56; 66.04;
HRMS[ESI]: calculated for C16H;3N,0,, [M+H]": 265.0972, found: 265.0975.
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Sample Name M Position P1-A Instrument Name  Agile L User Name

Inj Vol InjPosition SampleType - IRM Calibration Status
Data Filename H ACQ Method Commen' t Acquired Time
92¢ ) Frag=1 / HJ § tract
1.1 M+H
11
4 € 2€ 7! 272 7 7 7 4
Me Je (r

'H NMR (400 MHz, CDCls): 8.15-8.10 (m, 3H); 7.99-7.95 (m, 2H); 7.81-7.78 (m, 1H); 7.62-7.58
(m, 2H); 7.47 (t, J = 7.6 Hz, 2H); 5.63 (s, 2H); *C NMR (100 MHz, CDCly): 166.24; 156.92;
146.20; 136.06; 133.49; 133.36; 130.91; 130.20; 129.86; 129.68; 128.64; 128.52; 120.60; 120.21;
67.64; HRMS[ESI]: calculated for C;7H;,BrNO;Na, [M+Na]": 363.9944, found: 363.9948.
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Varian QFT-ESI Mode: Positive Data:  O2-MARs2012
i hj=Z_E& frans Sizans: ! T 15:13:13
T Scale 233801

3B E3IT

358
Mass Trarge

e

'H NMR (400 MHz, CDCls): 8.15-8.10 (m, 3H); 8.00 (d, J = 8.4 Hz, 1H); 7.59-7.53 (m, 4H);
7.48-7.44 (m, 2H); 5.65 (s, 2H); 2.54 (s, 3H): *C NMR (100 MHz, CDCls): 166.31; 155.37;
136.67; 136.45; 133.24; 132.23; 129.87; 128.78; 128.57; 128.47; 127.65; 126.60; 126.49; 119.50;
67.92; 21.61; HRMS[ESI]: calculated for C1gH1sNO,, [M+H]": 278.1176, found: 278.1178.
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Sample Name M Position P1-A Instrument Name A G F_L User Name
Inj Vol InjPosition SampleType Samp IRM Calibration Status
Data Filename  HJ-3 ACQ Method Comment Acquired Time
4 3=175 HJ--3.d :
278.1178
1 M-+H)+
1.05
1
95
)
6
0.€
o
0.4
)
1 101
> |
4 4 50 7 28 1
Mass-t harg
> O

'H NMR (400 MHz, CDCIl3): 8.23 (d, J = 8.0 Hz, 1H); 8.16-8.11 (m, 3H); 7.82-7.77 (m, 1H);
7.67-7.59 (m, 3H); 7.51-7.47 (m, 2H); 5.63 (s, 2H); *C NMR (100 MHz, CDCl,): 166.17; 156.41;
148.45; 143.57; 133.41; 130.79; 129.90; 129.60; 129.55; 128.55; 127.71; 125.79; 124.10; 119.47;
67.32; HRMS[ESI]: calculated for C;7H;,CINO,Na, [M+Na]": 320.0448, found: 320.0451.
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Varian QFT-ESI Mode: Positive Dae: [
File: hjs3_ES| trars Scars: Tirme: -58
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'H NMR (400 MHz, CDCl;): 8.15-8.07 (m, 4H); 7.60-7.57 (m, 2H); 7.53-7.42 (m, 4H); 5.64 (s,
2H); °C NMR (100 MHz, CDCl,): 166.27; 155.78; 144.66; 136.47; 133.35; 133.31; 131.71;
129.89; 129.86; 128.54; 128.50; 120.27; 110.76; 110.58; 67.67; HRMS[ESI]: calculated for
C17H13FNO,, [M+H]": 282.0925, found: 282.0926.
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Sample Name  LC/M Position A4 Instrumen tName  Agilent )T User Name
Inj Vol InjPosition SsampleType IRM Calibration Status
Data Filename 4 ACQ Method Commen t Acquired Time
10 1 Frag=1 J--4.d
1.6 M+}
a5
1.4
1.35
1.2
118
1.1
1.0
)
).9
o
65
0.6
0.5
45
0.4
0.3
g 4.273
)1
7 275 280 1
Mz
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'H NMR (400 MHz, CDCly): 8.22-8.15 (m, 3H); 7.84 (d, J = 7.2 Hz, 1H); 7.75 (d, J = 8.0 Hz, 1H);
7.64-7.58 (m, 2H); 7.50-7.44 (m, 3H); 5.75 (s, 2H); **C NMR (100 MHz, CDCls): 166.26; 157.43;
143.89; 137.46; 133.43; 133.31; 130.00; 129.87; 129.82; 128.86; 128.52; 126.79; 126.56; 119.96;
67.74: HRMS[ESI]: calculated for C17H:3CINO,, [M+H]": 298.0629, found: 298.0634.
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Sample Name  LC/M Position P1-A€ Instrument Name  Agilent TOF_L User Name
Inj Vol InjPosition SampleType Y IRM Calibration Status
Data Filename  H) ACQ Method Comment Acquired Time
: 1 ) Frag=175 H )
1 298.0634
(M+H)+

'H NMR (400 MHz, CDCl5): 8.18-8.09 (m, 4H); 7.76 (d, J = 8.8 Hz, 1H); 7.62-7.55 (m, 2H);
7.51-7.45 (m, 3H); 5.64 (s, 2H); BC NMR (100 MHz, CDCly): 166.24; 157.58; 147.94; 136.89;
135.77; 133.36; 129.87; 129.71; 128.85; 128.53; 128.22; 127.80; 125.90; 119.47; 67.56;
HRMS[ESI]: calculated for C17H;3CINO,, [M+H]": 298.0629, found: 298.0626.
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Sample’'Name Position v Instrumen t Name A F_L User Name

Inj Vol InjPosition SampleType bration Status
Data Filename ACQ Method Commen t

1g=175.0V HJ-4.d Subtract (

B0

'H NMR (400 MHz, CDCls): 8.72 (s, 1H); 8.23 (d, J = 8.4 Hz, 1H); 8.14 (t, J = 8.8 Hz, 2H); 7.97
(d, J = 8.0 Hz, 1H); 7.92-7.84 (m, 3H); 7.75 (t, J = 7.2 Hz, 1H); 7.65-7.54 (m, 4H); 5.74 (s, 2H);
3¢ NMR (100 MHz, CDCls,): 165.43; 155.38; 146.61; 136.11; 134.64; 131.46; 130.44; 128.88;
128.39; 128.14; 127.39; 127.25; 126.77; 126.63; 126.57; 125.99; 125.71; 124.31; 121.36; 118.48;
66.96; HRMS[ESI]: calculated for Cy;H;sNO,, [M+H]": 314.1176, found: 314.1174.
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Varian ProMALDI Mode: Positive Datm:  2S.DEC-2011
= 1 MALDItrans Scans: T 153543
e Rj=1_} ol ians Ecam 2.34%1

)

'H NMR (400 MHz, CDCl,): 8.30-8.29 (m, 2H): 8.11 (s, 1H); 8.03 (d, J = 7.6 Hz, 1H); 7.88 (d, J
= 7.6 Hz, 1H); 7.82-7.78 (m, 1H); 7.62-7.56 (m, 3H); 7.42 (t, J = 7.6 Hz, 1H); 5.74 (s, 2H); ©°C
NMR (100 MHz, CDCly): 165.12; 155.91; 147.69; 137.17; 134.66; 133.81; 133.31; 131.58;
129.97; 129.91; 129.83; 129.23; 128.01; 127.68; 126.83; 119.46; 68.26; HRMS[ESI]: calculated
for C17H13CINO,, [M+H]": 298.0629, found: 298.0629.
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Varian QFT-ESI Made: Fasitive Datn:  OEJAN-Z01Z
Sl HCl £ Scans: 1 Tra 1EDEM8
[ e =S ane fcawm TR
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3m

5501

'H NMR (300 MHz, CDCly): 8.22-8.09 (m, 4H); 7.84 (d, J = 8.1 Hz, 1H); 7.77-7.72 (m, 1H);
7.59-7.55 (m, 2H); 7.13 (t, J = 8.4 Hz, 2H); 5.65 (s, 2H); 3¢ NMR (100 MHz, CDCl,): 167.25;
165.33; 164.72; 156.08; 137.51; 137.43; 132.51; 132.42; 127.68; 127.62; 126.94; 119.48; 115.80;
115.58; 67.77; HRMS[ESI]: calculated for C17H13FNO,, [M+H]": 282.0925, found: 282.0932.
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'H NMR (400 MHz, CDCly): 8.21 (d, J = 8.8 Hz, 1H); 8.13 (d, J = 8.4 Hz, 1H); 8.03 (d, J = 8.0
Hz, 2H); 7.84 (d, J = 8.0 Hz, 1H); 7.75 (t, J = 7.2 Hz, 1H); 7.59-7.54 (m, 2H); 7.28-7.26 (m, 2H);
5.67 (s, 2H); 2.42 (s, 3H); °C NMR (100 MHz, CDCl): 166.33; 156.53; 147.39; 144.04; 137.28;
130.02; 129.92; 129.21; 128.99; 127.66; 127.60; 127.07; 126.79; 119.42; 67.53; 21.72;
HRMS[ESI]: calculated for C1gH1gNO,, [M+H]": 278.1176, found: 278.1179.
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S

'H NMR (400 MHz, CDCly): 8.20 (d, J = 8.4 Hz, 1H); 8.11 (d, J = 8.4 Hz, 1H); 7.95-7.94 (m, 2H):
7.83 (d, J = 8.0 Hz, 1H); 7.74 (t, J = 7.2 Hz, 1H); 7.59-7.54 (m, 2H); 7.41-7.33 (m, 2H); 5.66 (s,
2H); 2.41 (s, 3H); **C NMR (100 MHz, CDCly): 166.46; 156.45; 147.57; 138.30; 137.14; 134.04;
130.39; 129.92; 129.75; 129.12; 128.38; 127.65; 127.59; 127.01; 126.73; 119.44; 67.77; 21.29;
HRMS[ESI]: calculated for C1gH1gNO,, [M+H]": 278.1176, found: 278.1175.
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Sample Name 1 Position A2 Instrument Name A 652 User Name

Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename  H)--§ ACQ Method Comment Acquired Time
1 1g 1J 1
78.117

3p
N
N
O Cl

'H NMR (400 MHz, CDCl): 8.24 (d, J = 7.6 Hz, 1H); 8.15(d, J = 7.2 Hz, 1H); 7.97 (d, J = 7.2
Hz, 1H); 7.85 (d, J = 7.2 Hz, 1H); 7.76-7.74 (m, 1H); 7.64-7.62 (m, 1H); 7.59-7.56 (m, 1H);
7.48-7.45 (m, 2H); 7.36-7.34 (m, 1H); 5.70 (s, 2H); *C NMR (100 MHz, CDCls): 165.28; 155.80;
137.52; 134.03; 132.90; 131.80; 131.21; 130.18; 129.65; 128.87; 127.69; 127.64; 126.95; 126.70;
119.67; 119.58; 68.04; HRMS[ESI]: calculated for C;;H13CINO,, [M+H]": 298.0629, found:
298.0635.
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Sample Name Position Instrumen t Name
Inj Vol InjPosition SampleTyp:
Data Filenam ACQ Method [« t

User Name

IRM Calibration Status
Acquired Time

3q

'H NMR (400 MHz, CDCl5): 8.23 (d, J = 8.4 Hz, 1H); 8.13 (d, J = 8.4 Hz, 1H); 8.07 (d, J = 8.4
Hz, 2H); 7.85 (d, J = 8.0 Hz, 1H); 7.76 (t, J = 7.2 Hz, 1H); 7.60-7.56 (m, 2H); 7.44 (d, J = 8.0 Hz,
2H); 5.67 (s, 2H); *C NMR (100 MHz, CDCls): 165.45; 155.96; 139.80; 131.27; 130.13; 128.99;
128.86; 128.24; 127.67; 127.62; 127.43; 126.93; 119.48; 112.05; 67.90; HRMS[ESI]: calculated

for C17H13CINO,, [M+H]": 298.0629, found: 298.0635.
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Sam';:vuiobNamc Position v Instrument Name € T User Name
Inj Vol InjPosition SampleType : IRM Calibration Status
Data Filename ACQ Method Commen t Acquired Time
= |
+ES| Scan (1.764-2.135 min, 24 scans) Frag=175.0V HJ-2.d Subtract (2)
298 |
(M
1
1.6
1
1
M+
1 8 14 1
M
o~ 0]

'H NMR (400 MHz, CDCl5): 8.22 (d, J = 8.4 Hz, 1H): 8.10 (d, J = 8.4 Hz, 1H); 7.94 (d, J = 8.0
Hz, 1H); 7.85-7.82 (m, 2H); 7.75-7.63 (m, 3H); 7.58-7.54 (m, 2H): 5.66 (s, 2H): *C NMR (100
MHz, CDCls): 165.14; 155.07; 148.17; 147.40; 137.41; 133.08; 131.97; 130.14; 130.03; 129.04;
127.70; 127.38; 127.05; 126.94; 124.03; 119.69; 69.08; HRMS[ESI]: calculated for C17H1sN,0,
[M+H]": 309.0870, found: 309.0875.
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'H NMR (400 MHz, CDCls): 8.29-8.27 (m, 2H); 8.21 (d, J = 7.6 Hz, 1H); 8.07 (d, J = 7.6 Hz, 1H);
7.87 (d, J = 8.0 Hz, 1H); 7.79 (t, J = 7.2 Hz, 1H); 7.72 (d, J = 8.0 Hz, 1H); 7.62-7.58 (m, 2H);
7.35 (t, J = 7.6 Hz, 1H); 5.72 (s, 2H); *C NMR (100 MHz, CDCl;): 164.98; 155.84; 147.53;
137.30; 136.22; 133.04; 132.82; 131.74; 130.07; 129.11; 128.46; 127.68; 127.62; 126.89; 122.57;
119.48; 68.15; HRMS[ESI]: calculated for C17H13BrNO,, [M+H]": 342.0124, found: 342.0120.
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Warian ProMALDI Mode: Fositive Data: IEDEC.2017
Flm: mi=1 MALD) --:r; Scans: Timae  03:48:11
e Ecala B2

3t

(@)
lH NMR (400 MHz, CDCIS): 8.21 (d, J=8.4Hz, 1H); 8.10 (d, J=8.8 Hz, 1H); 7.90 (dd, J=12
Hz, J=4.0 Hz, 1H); 7.83 (d, J =8.0 Hz, 1H); 7.74 (td, J=1.6 Hz, J = 6.8 Hz, 1H); 7.61-7.54 (m,
3H); 7.13 (dd, J = 3.6 Hz, J = 5.0 Hz, 1H); 5.64 (s, 2H); **C NMR (100 MHz, CDCl3): 161.89;

156.16; 147,52; 137.20; 134.05; 133.21; 132.92; 129.96; 129.09; 127.93; 127.67; 127.60; 126.77;
119.33; 67.81; HRMS[ESI]: calculated for C15H1,NO,S, [M+H]": 270.0583, found: 270.0587.
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Sample Name

Inj Vol
Data Filename

Position ’1-A Instrument Name Agilent_Gi T User Name
InjPosition sampleType IRM Calibration Status
ACQ Method f Comment Acquired Time

an (2.320-2.611 min, 19 scans) Frag=175.0V HJ--2.d Subtract (3)

270.0587
(M+H)+

5a

SRt

'H NMR (400 MHz, CDCl5): 8.11-8.09 (m, 2H); 7.59-7.55 (m, 1H); 7.48-7.36 (m, 7H); 5.38 (s,
2H); *C NMR (100 MHz, CDCl,): 166.39; 136.01; 133.00; 130.08; 129.67; 128.56; 128.34;

128.21; 128.13; 66.65;
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5b

(0]
E;AO)KQ
'H NMR (400 MHz, CDCls): 8.13 (d, J = 8.4 Hz, 2H); 7.60 (t, J = 7.2 Hz, 1H); 7.48 (t, J = 7.6 Hz,
2H); 7.34-7.29 (m, 3H); 7.20 (d, J = 7.2 Hz, 1H); 5.38 (s, 2H); 2.42 (s, 3H); *C NMR (100 MHz,

CDCly): 166.41; 138.24; 135.94; 132.95; 130.16; 129.67; 128.96; 128.89; 128.47; 128.31; 125.23;
66.71; 21.35; HRMS (ESI): calculated for C15H.40,Na, [M+Na]": 249.0886, found 249.0888.
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5c

0
'H NMR (400 MHz, CDCly): 8.10 (d, J = 7.2 Hz, 2H); 7.57 (t, J = 7.2 Hz, 1H); 7.44 (t, J = 8.0 Hz,
2H); 7.37 (d, J = 8.0 Hz, 2H); 7.22 (d, J = 8.0 Hz, 2H): 5.35 (s, 2H); 2.39 (s, 3H); **C NMR (100

MHz, CDCly): 166.42; 138.03; 133.00; 132.91; 130.18; 129.64; 129.22; 128.29; 128.29; 66.61;
21.17; HRMS (ESI): calculated for C1sH1,0,Na, [M+Na]": 249.0886, found 249.0888.

— 1000C

2.386

— S000(

L
5

wz{
88t {
ooz
T
&
S
(=]

]
TT T TT T[T T [TI T [ TI T TITT[TT7T]

760 750 740 730 7.20 710

ppm (i1) | L
|
| L
'y ! y
o dJamo o o L
o == =) o o
| T T | T T T | T T T | T T T T
12.0 10.0 2.0 0.0

ppm (t1)



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

a ~— Ok~ G 0 W -
— M O~ Mm— O moN O w
o m NN O ;o ® m e o © -
w M MmO NN N M~ o 0 —
- - Tt = = M~~~ @ o~ L
I
I
|
| L
| |
- —0
T T T T ‘ T T T | T T ‘ T T T | T T T | T T
200 150 100 20 0
ppm (1)
Warian QFT-ESI Mzde: Postve
Sl mjsE_ S5 trans S
_ FEEREEES
20—
20—
20—
20
b 2510528
b e :‘“ P H
a_l F-
e e e LA A B S e e m S e B e S s Sy E e e i B e i AL A AL R S m s
28 287 288 =



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

5d

o)
'H NMR (400 MHz, CDCly): 8.12 (d, J = 7.2 Hz, 2H); 7.60 (t, J = 7.6 Hz, 1H); 7.50-7.46 (m, 3H);

7.32-7.27 (m, 3H); 5.43 (s, 2H); 2.46 (s, 3H); *C NMR (100 MHz, CDCl,): 166.47; 137.12;
134.02; 133.05; 130.45; 130.18; 129.72; 129.30; 128.60; 128.42; 126.09; 65.26; 19.05;
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19.052
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5e

o)
F
'H NMR (400 MHz, CDCly): 8.07 (d, J = 7.2 Hz, 2H); 7.57 (t, = 7.2 Hz, 1H); 7.46-7.42 (m, 4H);
7.08 (t, J = 8.4 Hz, 2H); 5.33 (s, 2H); *C NMR (100 MHz, CDCl): 166.40; 163.92; 133.14;

130.27; 130.19; 129.71; 128.43; 115.66; 115.45; 66.01; HRMS (ESI): calculated for C;4H;;FO;Na,
[M+Na]": 253.0635, found 253.0631.
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5f

O
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Cl
'H NMR (400 MHz, CDCl5): 8.09 (d, J = 8.0 Hz, 2H); 7.58 (t, J = 7.6 Hz, 1H); 7.48-7.44 (m, 3H);
7.33 (s, 3H): 5.34 (s, 2H): *C NMR (100 MHz, CDCls): 166.27; 138.08; 134.51; 133.23; 129.92;

129.86; 129.75; 128.47; 128.42; 128.15; 126.16; 65.78; HRMS (ESI): calculated for
C14H11:CIO;Na, [M+Na]": 269.0340, found 269.0339.
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Varian QFT-ESI Made: Positve Date:  Z4JUL-2012
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'H NMR (400 MHz, CDCls): 8.07 (d, J = 8.0 Hz, 2H); 7.55 (t, J = 7.2 Hz, 1H); 7.42 (9, J = 7.6 Hz,
4H); 6.92 (d, J = 8.4 Hz, 2H); 5.31 (s, 2H); 3.82 (s, 3H); *C NMR (100 MHz, CDCl3): 166.53;
159.68; 132.96; 130.30; 130.09; 129.69; 128.35; 128.21; 114.00; 66.56; 55.31; HRMS (ESI):
calculated for C15H1403Na, [M+Na]": 265.0835, found 265.0829.
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'H NMR (400 MHz, CDCly): 8.21 (d, J = 7.2 Hz, 2H); 7.60 (t, J = 7.2 Hz, 1H ); 7.51-7.47 (m, 6H);
7.40 (t, J = 7.2 Hz, 4H); 7.33 (t, J = 7.2 Hz, 2H); 7.19 (s, 1H); **C NMR (100 MHz, CDCl,):
165.49; 140.23; 133.09; 130.16; 129.73; 128.51; 128.39; 127.91; 127.08; 76.68;
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5i
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e
'H NMR (400 MHz, CDCls): 8.13 (d, J = 8.0 Hz, 2H); 7.93-7.86 (m, 4H); 7.60-7.56 (m, 2H);
7.53-7.49 (m, 2H); 7.46 (t, J = 7.6 Hz, 2H); 5.55 (s, 2H); *C NMR (100 MHz, CDCl5): 166.52;

133.51; 133.27; 133.19; 133.11; 130.18; 129.78; 128.45; 128.45; 128.06; 127.78; 127.38; 126.37,
126.33; 125.94; 66.92;
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o

'H NMR (400 MHz, CDCly): 8.12 (d, J = 8.0 Hz, 2H); 7.57 (t, = 7.2 Hz, 1H); 7.49-7.44 (m, 4H);
7.40 (t, J = 7.2 Hz, 2H); 7.32 (t, J = 6.8 Hz, 1H); 6.17 (g, J = 6.8 Hz, 1H); 1.71 (d, J = 6.4 Hz, 3H);
13C NMR (100 MHz, CDCly): 165.74; 141.73; 132.86; 130.46; 129.59; 128.50; 128.28; 127.83;
125.99; 72.85; 22.37;
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'H NMR (400 MHz, CDCly): 8.14 (d, J = 7.6 Hz, 2H); 7.93-7.85 (m, 4H); 7.62-7.56 (m, 2H);
7.51-7.45 (m, 4H); 6.34 (q, J = 6.4 Hz, 1H); 1.79 (d, J = 6.8 Hz, 3H); *C NMR (100 MHz,
CDCly): 165.90; 139.15; 133.25; 133.10; 132.99; 130.57; 129.72; 128.49; 128.41; 128.11; 127.72;

126.28; 126.12; 125.05; 124.12; 73.11; 22.39; HRMS (ESI): calculated for C1oH;60,Na, [M+Na]":
299.1043, found 299.1043.
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‘Varian QFT-ESI Made: Faostive Datn:  15=JULZ01Z
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'H NMR (400 MHz, CDCls): 8.10-8.05 (m, 4H); 7.58 (t, J = 7.2 Hz, 1H); 7.51 (d, J = 8.0 Hz, 2H);
7.46 (t, J = 7.6 Hz, 2H); 5.42 (s, 2H); 3.92 (s, 3H);*C NMR (100 MHz, CDCl3): 166.71; 166.24;
141.08; 133.21; 129.88; 129.88; 129.78; 129.70; 128.44; 127.61; 65.88; 52.16; HRMS (ESI):
calculated for C15H1404Na, [M+Na]": 293.0784, found 293.0785.
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