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General Information

'H and *C NMR spectra were recorded on a Bruker advance 111 400 spectrometer in CDCl; with TMS
as internal standard. Mass spectra were determined on a Hewlett Packard 5988A spectrometer by direct
inlet at 70 eV. High-resolution mass spectral analysis (HRMS) data were measured on a Bruker Apex II.
All products were identified by H and *3C NMR, MS, HRMS. The starting materials were purchased
from Aldrich, Energy Chemical, Acros Organics, J&K Chemicals or TCI and used without further

purification.
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Typical procedure

A mixture of 4-methylquinoline (1 equiv., 0.2 mmol), Fe(acac)s (3%, 0.006 mmol), TBHP (2 equiv.,
0.4 mmol), acetic acid (2.0 equiv., 0.4 mmol) and methanol (2 mL) was heated at 110°C for 9 h. After
the reaction finished, the mixture was evaporated under vacuum and purified by column
chromatography to afford the desired product.

The modification of the reaction condition

A OH  conditions S
P * I P
N N
Substrate: 0.2 mmol (1 equiv.);
TBHP: t-BuOOH; DTBP: (t-BuO):
Entry Methanol | Initiator Catalyst T Time Yield
(mL) (equiv.) (mol %) (°C) (h) (%)
1 2 TBHP (2) | Fe(acac)s 80 9 NR
3)
2 2 TBHP (2) | Fe(acac)s 90 9 16
3)
3 2 TBHP (2) | Fe(acac)s 100 9 47
3)
4 2 TBHP (2) | Fe(acac)s 110 9 76
3)
5 2 TBHP (2) | Fe(acac)s 120 9 72
(©)
6 2 TBHP (2) | Fe(acac)s 130 9 43
(©)
7 2 TBHP (2) - 110 9 trace
8 3 TBHP(2) | Cu(3) 110 9 trace
9 3 TBHP (2) | CuCl (3) 110 9 trace
10 3 TBHP (2) | CuBr (3) 110 9 trace




11 3 TBHP (2) | Cul (3) 110 9 trace

12 3 TBHP (2) | Cu20 (3) 110 9 trace

13 3 TBHP (2) | CuBr:(3) 110 9 trace

14 3 TBHP (2) | Cu(AcO)2 110 9 trace

‘H20 (3)

15 3 TBHP (2) | Cu(acac). 110 9 trace
©)

16 3 TBHP (2) | Mn(acac): 110 9 trace
3)

17 3 TBHP (2) | Ni(acac): 110 9 trace
3)

18 3 TBHP (2) | Pd(acac), 110 9 trace
3)

19 3 TBHP (2) | AgNOs (3) | 110 9 trace

20 3 TBHP (2) | FeCl, (3) 110 9 trace

21 3 TBHP (2) | Fe(OTf), 110 9 58
3)

22 3 TBHP (2) | Fe(AcO). 110 9 65
3)

23 3 TBHP (2) | Fe(acac): 110 9 72
3)

24 3 TBHP(2) | FeCls: 110 9 52

6H20 (3)

25 3 TBHP (2) | Fe(OTf)s 110 9 60
(©)

26 3 TBHP (2) | Fe(AcO)s 110 9 68
3)

27 4 TBHP (2) FeNOs- 110 9 32

9H,0 (3)




28 DTBP (2) | Fe(acac)s 110 9 trace
©)
29 DCP (2) Fe(acac)s 110 9 trace
©)
30 K2S20s8 (2) | Fe(acac)s 110 9 trace
©)
31 TBHP (1) | Fe(acac)s 110 9 58
3)
32 TBHP (3) | Fe(acac)s 110 9 70
3)
33 TBHP (2) | Fe(acac)s 110 9 67
1)
34 TBHP (2) | Fe(acac)s 110 9 73
(5)
35 TBHP (2) | Fe(acac)s 110 9 57
3)
36 TBHP (2) | Fe(acac)s 110 9 63
3)
37 TBHP (2) | Fe(acac)s 110 9 54
3)
38 TBHP (2) | Fe(acac)s 110 6 62
3)
39 TBHP (2) | Fe(acac)s 110 12 67
3)
40 TBHP (2) | Fe(acac)s 110 9 82
AcOH (2) (3)
41 TBHP (2) | Fe(acac)s 110 9 73
CF3COOH (3)

)




42 PhMe | TBHP (2) | Fe(acac)s 110 43
(ImL) | AcOH (2) (3)
CH3OH
(I mL)

43 EA | TBHP(2) | Fe(acac)s 110 56
(I mL) | AcOH (2) (3)
CH3OH
(I mL)

44 t-BUOH | TBHP (2) | Fe(acac)s 110 60
(ImL) | AcOH (2) (3)
CH3OH
(I mL)

Physical data and references for the following products

All known compounds are determined by *H NMR and 3C NMR, MS analysis and

compared with which were cited in the following referencesi®*l and the new

compounds were further confirmed by HRMS.
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Copies of the 'H NMR, 3C NMR

38000
36000
34000
32000
30000
28000
26000
24000
22000
~20000
~18000
~16000
~14000
~12000
~10000
~8000

6000

4000

2000

+-2000

7000

6500

6000

5500

+~5000

4500

4000

-3500

~3000

2500

2000

~1500

1000

1-'H NMR
X78-397-1 =
o 0w Vo
< @~ O D
o N oo
> NN N~
CL
A __o
N
S =
oo
12.0 8. 6.0 3.0 20
1 (ppm)
1-BC NMR
i W BIBIZISB8R o ®
o CRNYWODDW T O M ©
& B388323Y EE®
| N SN =
e
A -0
N
]
210 190 110 90 80 70 60 50 40 30 20 1 0

1 (ppm)

-0



65000

+60000

~55000

~50000

~45000

~40000

35000

30000

25000

20000

~15000

~10000

~5000

+-5000

~4500

4000

3500

~3000

+2500

+2000

+1500

+1000

500

2-'H NMR
X2B-440 ~
8| s833zwg-28~8 3
=} F XL O) IR Re PertD O oy s
- 00 NNNNNNNNNN oi
e e
i P
[ NN
1
Il
— !
Sonmam -
S6060 o
T e T . o =
12.0 10.5 9.0 8.0 7.0 6.0 50 4.0 3.0 20 1.0 0.0
1 (ppm)
2-BC NMR
X2B-440 > NI O ©ON—
< NOOORT N @ Nga N
It} S OB = DD DD O 0o @) !
. B3IS5RARNN KE® @
| —_—aaes ' |
B
A0
N
| 1
|
| 1
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O

1 (ppm)



3-'H NMR
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4-'H NMR
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5-'H NMR
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6-'H NMR
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7-'H NMR
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8-'H NMR
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9-'H NMR
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10-'H NMR
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12-'H NMR
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15-'H NMR
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16-'H NMR
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17-'H NMR
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18-'H NMR
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