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General Information. All the reactions were carried out at room temperature for 12 h in a round-
bottom flask equipped with a magnetic stir bar. Unless otherwise stated, all reagents and solvents
were purchased from commercial suppliers and used without further purification. '"H NMR and
3C NMR spectra were recorded on a 400 MHz spectrometer in solutions of CDCIl; using
tetramethylsilane as the internal standard; 6 values are given in ppm, and coupling constants (J) in

Hz. Mass spectra were obtained from high resolution ESI mass spectrometer.

Typical procedure: 1-(1-(tert-butylperoxy)-3,3-dichloropropyl)benzene (2a). A mixture of
styrene (1a) (208 mg, 2.0 mmol), CHCl; (0.5 mL), TBHP (774 mg, 6.0 mmol, 70% in water), and
Et;N (2.0 mL) was added successively in a round-bottom flask, and the resulting solution was
stirred for 12 h at room temperature. The mixture was purified by column chromatography on
silica gel to afford product 2a with PE as the eluent.

1-(1-(tert-butylperoxy)-3,3-dichloropropyl)benzene (2a)

Cl

Yield: 76% (420 mg); Colorless oily liquid; 'H NMR (CDCls, 400 Hz) & 7.38 (m, SH), 5.84 (dd, J =
8.4 Hz, J=8.4 Hz, 1H), 5.13 (dd, J= 8.4 Hz, J = 8.4 Hz, 1H), 2.87 (m, 1H), 2.52 (m, 1H), 1.22 (s, 9H);

13C NMR (CDCl;, 100 Hz) & 139.0, 128.5, 128.3, 126.9, 82.3, 80.7, 70.4, 49.4, 26.4; HRMS (ESI):


mailto:lwb409@gdupt.edu.cn
mailto:liubf@hzu.edu.cn

caled for Cy3H 3CI,NaO,: [M+Na*] 299.0576, found 299.0579.

1-(1-(tert-butylperoxy)-3,3-dichloropropyl)-4-methylbenzene (2b)

4©—<_<CI

Cl
Yield: 81% (470 mg); Colorless oily liquid; 'H NMR (CDCls;, 400 Hz) 6 7.29 (d, J = 8.0 Hz, 2H), 7.23
(d, J = 8.0 Hz, 2H), 5.87 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 5.15 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 2.95
(m, 1H), 2.54 (m, 1H), 2.41 (s, 3H), 1.27 (s, 9H); 13C NMR (CDCl;, 100 Hz) 6 138.2, 135.9, 129.2,
126.9, 82.3, 80.6, 70.6, 49.4, 26.4, 21.2; HRMS (ESI): calcd for C;4H,0Cl,NaO,: [M+Na*] 313.0733,
found 313.0735.

1-tert-butyl-4-(1-(tert-butylperoxy)-3,3-dichloropropyl)benzene (2c)
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Cl
Yield: 82% (544 mg); Colorless oily liquid; '"H NMR (CDCl;, 400 Hz) 8 7.40 (d, J = 8.0 Hz, 2H), 7.29
(d, J = 8.0 Hz, 2H), 5.85 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 5.13 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 2.91
(m, 1H), 2.55 (m, 1H), 1.35 (s, 9H), 1.25 (s, 9H); 13C NMR (CDCl;, 100 Hz) 6 151.3, 135.7, 126.6,
125.5, 82.3, 80.7, 70.7, 49.5, 34.6, 31.3, 26.4; HRMS (ESI): caled for C;;HCl,NaO,: [M+Na*]
355.1202, found 355.1201.

2-(1-(tert-butylperoxy)-3,3-dichloropropyl)-1,4-dimethylbenzene (2d)

P

0-0
Cl

Cl
Yield: 77% (468 mg); Colorless oily liquid; '"H NMR (CDCl;, 400 Hz) 8 7.22 (s, 1H), 7.10 (d, J= 7.6
Hz, 1H), 7.06 (d, J = 7.6 Hz, 1H), 6.02 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 5.45 (dd, /= 8.4 Hz, J= 8.4
Hz, 1H), 2.85 (m, 1H), 2.55 (m, 1H), 2.40 (s, 3H), 2.38 (s, 3H), 1.29 (s, 9H); *C NMR (CDCl;, 100 Hz)
§137.0, 135.6, 132.2, 130.5, 128.8, 126.9, 80.6, 78.9, 70.9, 49.4, 26.5, 21.1, 18.7; HRMS (ESI): calcd
for C;5H»,Cl,NaO,: [M+Na*] 327.0889, found 327.0885.

2-(1-(tert-butylperoxy)-3,3-dichloropropyl)-1,3,5-trimethylbenzene (2¢)



Yield: 83% (529 mg); Colorless oily liquid; 'H NMR (CDCls, 400 Hz) & 6.88 (s, 2H), 6.10 (dd, /= 8.4
Hz, J= 8.4 Hz, 1H), 5.66 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 3.07 (m, 1H), 2.52 (m, 1H), 2.45 (s, 6H),
2.31 (s, 3H), 1.28 (s, 9H); '3C NMR (CDCl;, 100 Hz) $ 137.3, 132.3, 80.5, 19.8, 71.4, 48.3, 26.5, 20.8,
20.7; HRMS (ESI): caled for Ci4H4CIhNaO,: [M+Na*] 341.1046, found 341.1055.

1-(1-(tert-butylperoxy)-3,3-dichloropropyl)-4-phenylbenzene (2f)
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Cl
Yield: 81% (570 mg); Colorless oily liquid; '"H NMR (CDCl;, 400 Hz) 8 7.61 (d, J = 7.6 Hz, 4H), 7.45
(m, 4H), 7.37 (t, J="7.6 Hz, 1H), 5.88 (dd, /= 8.4 Hz, J = 8.4 Hz, 1H), 5.19 (dd, J=8.4 Hz, J= 8.4 Hz,
1H), 2.91 (m, 1H), 2.57 (m, 1H), 1.25 (s, 9H); *C NMR (CDCl;, 100 Hz) § 141.3, 140.6, 138.0, 128.8,
127.4, 127.4, 127.3, 127.1, 82.1, 80.8, 70.4, 49.4, 26.4; HRMS (ESI): calcd for C;oH,,CI,NaO,:
[M+Na*] 375.0889, found 375.0893.

1-(1-(tert-butylperoxy)-3,3-dichloropropyl)-4-fluorobenzene (2g)
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Cl
Yield: 80% (470 mg); Pale yellow oily liquid; '"H NMR (CDCl;, 400 Hz) 6 7.33 (dd, J= 5.6 Hz, J= 8.0
Hz, 2H), 7.06 (t, J= 8.0 Hz, 2H), 5.84 (dd, J= 8.4 Hz, J= 8.4 Hz, 1H), 5.11 (dd, J= 8.4 Hz, J= 8.4 Hz,
1H), 2.82 (m, 1H), 2.48 (m, 1H), 1.21 (s, 9H); 3*C NMR (CDCl;, 100 Hz) 8 162.6 (d, 'Jc.r=241.0 Hz),
134.9 (d, “Jc.r = 3.3 Hz), 128.5 (d, ’Jcr = 8.2 Hz), 115.4 (d, °’Jo.r = 21.4 Hz), 81.6, 80.7, 70.2, 49.3,
26.4; HRMS (ESI): caled for C3H7C1,FNaO,: [M+Na*] 317.0482, found 317.0486.

1-(1-(tert-butylperoxy)-3,3-dichloropropyl)-3-fluorobenzene (2h)
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Yield: 82% (482 mg); Pale yellow oily liquid; '"H NMR (CDCls, 400 Hz) 6 7.33 (m, 1H), 7.09 (m, 3H),
5.85(dd,J=8.4 Hz,J=8.4 Hz, 1H), 5.12 (dd, /= 8.4 Hz, J = 8.4 Hz, 1H), 2.79 (m, 1H), 2.49 (m, 1H),
1.22 (s, 9H); *C NMR (CDCls, 100 Hz) 8 162.9 (d, Jc.r = 245.0 Hz), 142.0 (d, “Jc.r = 6.7 Hz), 130.1
(d, 3Jcr= 8.0 Hz), 122.3 (d, 3Jcr = 8.0 Hz), 115.2 (d, *J.r = 21.0 Hz), 113.7 (d, °Jc.r = 21.9 Hz), 81.6,

80.9, 70.0, 49.3, 26.4; HRMS (ESI): calcd for C,3H;7CL,FNaO,: [M+Na*] 317.0482, found 317.0484.

1-(1-(tert-butylperoxy)-3,3-dichloropropyl)-4-chlorobenzene (2i)
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Cl
Yield: 78% (484 mg); Colorless oily liquid; 'H NMR (CDCl;, 400 Hz) 6 7.35 (d, J= 8.0 Hz, 2H), 7.28
(d, J = 8.0 Hz, 2H), 5.85 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 5.12 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 2.80
(m, 1H), 2.45 (m, 1H), 1.21 (s, 9H); 3C NMR (CDCl;, 100 Hz) 6 137.8, 134.1, 128.7, 128.2, 81.5, 80.8,
70.1, 49.2, 26.4; HRMS (ESI): calcd for C;3H;;Cl3Na0,: [M+Na*] 333.0186, found 333.0189.

1-(1-(tert-butylperoxy)-3,3-dichloropropyl)-2-chlorobenzene (2j)
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Yield: 74% 459 mg); Pale yellow oily liquid; '"H NMR (CDCl;, 400 Hz) & 7.54 (d, J = 8.0 Hz, 1H),
7.38 (d, J = 8.0 Hz, 1H), 7.33 (t, J= 8.0 Hz, 1H), 7.28 (t, J= 8.0 Hz, 1H), 6.04 (dd, /= 8.4 Hz, J= 8.4
Hz, 1H), 5.65 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 2.62 (m, 2H), 1.27 (s, 9H); 13C NMR (CDCl;, 100 Hz) &
137.3, 132.2, 129.5, 129.0, 127.7, 127.0, 81.0, 78.8, 70.1, 48.4, 26.4; HRMS (ESI): calced for
C3H;,CI;NaO,: [M+Na*] 333.0186, found 333.0182.

1-(tert-butylperoxy)-3,3-dichloro-1,1-diphenylpropane (2k)



Yield: 84% (591 mg); Colorless oily liquid; "H NMR (CDCl;, 400 Hz) & 7.35 (m, 10H), 5.96 (dd, J =
8.4 Hz, J = 8.4 Hz, 1H), 3.67 (d, J = 8.4 Hz, 2H), 1.28 (s, 9H); 3*C NMR (CDCl;, 100 Hz) & 143.1,
127.9, 127.4, 126.8, 85.1, 76.8, 69.6, 50.5, 26.6; HRMS (ESI): calcd for Ci9H,Cl,NaO,: [M+Na*]
375.0889, found 375.0888.

1-(2-(tert-butylperoxy)-4,4-dichlorobutan-2-yl)benzene (21)
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Yield: 79% (458 mg); Colorless oily liquid; '"H NMR (CDCl;, 400 Hz) 6 7.43 (d, J = 8.0 Hz, 2H), 7.37
(t, J=8.0 Hz, 2H), 7.29 (t, J = 8.0 Hz, 1H), 5.78 (t, J = 6.0 Hz, 1H), 2.98 (m, 2H), 1.71 (s, 3H), 1.31 (s,
9H); 13C NMR (CDCl;, 100 Hz) 8 143.4, 128.1, 127.2, 125.4, 82.3, 79.5, 69.5, 53.5, 26.6, 25.2; HRMS
(ESI): calcd for C4H,,Cl,NaO,: [M+Na*] 313.0733, found 313.0731.

1-(2-(tert-butylperoxy)-4,4-dichlorobutan-2-yl)-4-methylbenzene (2m)

Cl

Yield: 74% (451 mg); Colorless oily liquid; 'H NMR (CDCl;, 400 Hz) 8 7.33 (d, J= 8.0 Hz, 2H), 7.20
(d, J= 8.0 Hz, 2H), 5.77 (t, J = 6.0 Hz, 1H), 2.98 (m, 2H), 2.38 (s, 3H), 1.71 (s, 3H), 1.32 (s, 9H); 13C
NMR (CDCl;, 100 Hz) 8 140.4, 136.9, 128.8, 125.4, 82.2, 19.4, 69.7, 53.6, 26.6, 25.1, 21.0; HRMS
(ESI): caled for CsH»,Cl,NaO,: [M+Na*] 327.0889, found 327.0881.

1-(2-(tert-butylperoxy)-4,4-dichlorobutan-2-yl)-4-fluorobenzene (2n)



Cl Cl
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Yield: 81% (501 mg); Colorless oily liquid; '"H NMR (CDCls, 400 Hz) 8 7.43 (m, 2H), 7.04 (t, J= 8.0
Hz, 2H), 5.75 (t, J = 6.0 Hz, 1H), 2.93 (m, 2H), 1.68 (s, 3H), 1.29 (s, 9H); 3C NMR (CDCl;, 100 Hz)
8161.9 (d, 'Jc.r = 244.4 Hz), 139.2 (d, “Jcr = 3.2 Hz), 127.2 (d, *Jcr= 8.0 Hz), 114.9 (d, 2Jcr=21.1
Hz), 82.0, 79.6, 69.3, 53.6, 26.6, 25.2; HRMS (ESI): caled for C4H;yCLFNaO,: [M+Na*] 331.0638,
found 331.0694.

1-(2-(tert-butylperoxy)-4,4-dichlorobutyl)benzene (20)

Cl

Yield: 77% (447 mg); Pale yellow oily liquid; "H NMR (CDCls, 400 Hz) & 7.28 (m, 5H), 6.03 (dd, J =
8.0 Hz, J = 8.0 Hz, 1H), 4.43 (m, 1H), 3.05 (dd, J = 14.0 Hz, J = 6.0 Hz, 1H), 2.81 (dd, J = 14.0 Hz, J
= 6.0 Hz, 1H), 2.48 (m, 1H), 2.35 (m, 1H), 1.22 (s, 9H); 3C NMR (CDCl;, 100 Hz) & 137.2, 129.5,
128.4, 126.5, 80.8, 80.6, 71.1, 47.6, 39.0, 26.3; HRMS (ESI): caled for Ci4HyClNaO,: [M+Na*]
313.0733, found 313.0730.

1-(3-(tert-butylperoxy)-5,5-dichloropentyl)benzene (2p)
Cl

Cl
.0
o 74
Yield: 78% (474 mg); Colorless oily liquid; '"H NMR (CDCls, 400 Hz) 8 7.28 (m, 5H), 6.07 (dd, J =
8.0 Hz, J= 8.0 Hz, 1H), 4.21 (m, 1H), 2.74 (m, 3H), 2.34 (m, 1H), 2.04 (m, 1H), 1.82 (m, 1H), 1.27 (s,
9H); 3C NMR (CDCl;, 100 Hz) & 141.5, 128.4, 128.3, 125.9, 80.1, 79.4, 71.3, 48.3, 34.4, 31.7, 26.4;

HRMS (ESI): calcd for C;5H,,C1,NaO,: [M+Na*] 327.0889, found 327.0883.

3-(tert-butylperoxy)-1,1-dichlorononane (2q)
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Yield: 80% (455 mg); Pale yellow oily liquid; '"H NMR (CDCl;, 400 Hz) 6 6.07 (dd, J= 8.0 Hz, J= 8.0
Hz, 1H), 4.14 (m, 1H), 2.54 (m, 3H), 2.33 (m, 1H), 1.70 (m, 1H), 1.41 (m, 3H), 1.29 (m, 6H), 1.24 (s,
9H), 0.89 (t, J= 8.0 Hz, 3H); 1*C NMR (CDCl;, 100 Hz) 5 80.2, 80.1, 71.6, 48.7, 32.7, 31.7, 29.2, 26 4,
25.4,22.5, 14.0; HRMS (ESI): calcd for Ci3H,4CI,NaO,: [M+Na*] 307.1202, found 307.1202.

1-(tert-butylperoxy)-3,3-dichloro-1,2-diphenylpropane (2r)
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Yield: 71% (500 mg); Orange oily liquid; '"H NMR (CDCl;, 400 Hz) 6 7.19 (s, 5H), 7.14 (s, 5H), 6.52
(d, J=4.0 Hz, 1H), 5.42 (d, J=9.6 Hz, 1H), 3.80 (dd, J=10.0 Hz, /= 10.0 Hz, 1H), 1.19 (s, 9H); '3C
NMR (CDCl;, 100 Hz) ¢ 137.9, 133.5, 130.9, 128.1, 127.9, 127.8, 127.7, 127.5, 85.2, 80.6, 73.7, 58.8,
26.5; HRMS (ESI): calcd for C9H,Cl,NaO,: [M+Na*] 375.0889, found 375.0883.
1-(3-(tert-butylperoxy)-1,1-dichlorobutan-2-yl)benzene (2s) and 1-(1-(tert-butylperoxy)-3,3-

dichloro-2-methylpropyl)benzene (2t)
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Ph PH
2p 2q
2p:29=3:2

Yield: 76% (441 mg); Pale yellow oily liquid; '"H NMR (CDCl;, 400 Hz) 8 7.35 (m, 5H), 6.43 (d, J =
1.6 Hz, 0.4H), 5.49 (d, J = 4.4 Hz, 0.6H), 4.93 (d, J = 7.6 Hz, 0.6H), 4.72 (d, /= 10.0 Hz, 0.4H), 2.57
(m, 0.4H), 2.45 (m, 0.6H), 1.38 (d, /= 6.8 Hz, 1.8H), 1.20 (s, 5.4H), 1.16 (s, 3.6H), 0.92 (d, /= 6.8 Hz,
1.2H),; BC NMR (CDCls, 100 Hz) 6 139.1, 138.8, 128.4, 128.2, 128.2, 128.1, 127.7, 127.1, 86.6, 86.0,
80.5, 80.5, 77.3, 77.0, 76.7, 76.1, 75.8, 49.5, 48.0, 26.4, 10.5, 10.1; HRMS (ESI): calcd for
C14H20C12N3.02: [M+Na+] 3130733, found 313.0730.

1-(1-(tert-butylperoxy)-3,3-dichlorobutyl)benzene (2u)



Yield: 63% (366 mg); Colorless oily liquid; '"H NMR (CDCl;, 400 Hz) 6 7.36 (m, SH), 5.28 (dd, J =
8.0 Hz, J=8.0 Hz, 1H), 2.94 (dd, J = 14.0 Hz, /= 6.0 Hz, 1H), 2.71 (dd, J = 14.0 Hz, J = 6.0 Hz, 1H),
2.23 (s, 3H), 1.22 (s, 9H); 1*C NMR (CDCl;, 100 Hz) 6 140.9, 128.3, 128.0, 127.1, 88.4, 82.8, 80.1,
54.4,37.8,26.6; HRMS (ESI): calcd for C,4H,oCl,NaO,: [M+Na*] 313.0733, found 313.0736.
1-(1-(tert-butylperoxy)-3,3,3-trichloropropyl)benzene (2v)
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Yield: 85% (528 mg); Colorless oily liquid; 'TH NMR (CDCl;, 400 Hz) & 7.40 (m, 5H), 5.38 (t, /= 5.6
Hz, 1H), 3.48 (dd, J = 10.0 Hz, J = 6.0 Hz, 1H), 3.16 (dd, J = 10.0 Hz, J = 6.0 Hz, 1H), 1.27 (s, 9H);
3C NMR (CDCl;, 100 Hz) & 139.7, 128.5, 128.3, 127.4, 96.8, 83.0, 59.0, 26.5; HRMS (ESI): calcd for

C13H17CI3Na0O2: [M+Na*] 333.0186, found 333.0194.



NMR spectra

1-(1-(tert-butylperoxy)-3,3-dichloropropyl)benzene (2a)
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1-(1-(tert-butylperoxy)-3,3-dichloropropyl)-4-methylbenzene (2b)
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1-tert-butyl-4-(1-(tert-butylperoxy)-3,3-dichloropropyl)benzene (2c)
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