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1. General information

All the reactions were carried out at room temperature for 24 h in a round-bottom
flask equipped with a magnetic stir bar. Unless otherwise stated, all reagents and
solvent were purchased from commercial suppliers and used without further
purification. '"H NMR and 3C NMR spectra were recorded on a Bruker model Bruker
AV-400 spectrometer in solutions of CDCIl; using tetramethyl silane as the internal
standard; 6 values are given in ppm, and coupling constants (J) in Hz. HR-MS were

obtained on a Q-TOF micro spectrometer.

2. General experimental procedure for the synthesis of 1,3-Dichloro-1,5-
diarylpentan-5-ones

Typical procedure: 1,3-dichloro-1,5-diphenylpentan-5-one (2a).

A mixture of styrene (1a) (104 mg, 1.0 mmol), TBHP (643 mg, 5.0 mmol, 70% in

water), CHCl; (1.0 mL) and NEt; (1.0 mL) were added in a round-bottom flask, and

the resulting solution was stirred at 70 °C for 12 h. The mixture was purified by

column chromatography on silica gel to afford product 2a with PE/EA = 20/1 as the

eluent.

3. Characterization and analytical data of products
1,3-dichloro-1,5-diphenylpentan-5-one (2a)

o CI ¢l

Yield: 78%, d.r > 20:1; Pale yellow oil; '"H NMR (CDCls, 400 Hz) 6 7.90 (d, J =
7.2Hz,2H),7.56 (t, J = 7.2Hz,1H),7.44 (t, J = 7.2Hz,2H),7.34 (t, J = 7.2Hz,2H),7.26
(m, 3H),5.30 (dd, J = 10.0Hz,J = 3.6Hz, 1H),3.71 (m, 1H),3.31 (m, 2H),2.67 (m,
1H),2.53 (m, 1H); *C NMR (CDCl;, 100 Hz) §197.6, 141.6, 136.8, 133.2, 129.0,
128.6, 128.0, 127.5, 127.2, 71.6, 49.6, 44.9, 38.6; HRMS (ESI): calcd for C,;H;,Cl,0:
[M+H*] 307.0651, found 307.0667.

1,3-dichloro-1,5-bis(4-methoxyphenyl)pentan-5-one (2b)
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o ¢ClI cl

Meo’M/\‘\“OMe

Yield: 77%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCls, 400 Hz) 6 7.88 (d, J = 8.4
Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 6.91 (d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H),
5.29 (dd, J = 10.0 Hz,J = 3.6 Hz, 1H), 3.86 (s, 3H), 3.79 (s, 3H), 3.62 (m, 1H), 3.25
(m, 2H), 2.64 (m, 1H), 2.48 (m, 1H); 3C NMR (CDCls, 100 Hz) 8196.3, 163.5, 158.6,
133.6, 130.3, 129.9, 128.5, 114.3, 113.7, 71.8, 55.4, 55.2, 49.8, 44.8, 38.1; HRMS
(ESI): calced for C19H,C1,053: [M+H*] 367.0862, found 367.0865.

1,3-dichloro-1,5-bis(4-ethoxyphenyl)pentan-5-one (2¢)

o ClI ¢l

Eto/‘)‘\)\/\” ‘ N

Yield: 81%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCls, 400 Hz) 6 7.88 (d, J = 8.4
Hz, 2H), 7.17 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 8.4 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H),
5.29 (dd, J = 10.0 Hz,J = 3.6 Hz, 1H), 4.10 (q, J = 7.2 Hz, 2H), 4.00 (q, J = 7.2 Hz,
2H), 3.63 (m, 1H), 3.23 (m, 2H), 2.64 (m, 1H), 2.46 (m, 1H), 1.42 (m, 6H); '3C NMR
(CDCl;, 100 Hz) 6196.1,, 162.9, 157.8, 138.4, 130.3, 129.7, 128.5, 114.8, 114.1, 71.8,
63.7, 63.4, 49.8, 44.8, 38.1, 14.8, 14.6; HRMS (ESI): calcd for C,;H,5Cl1,05: [M+H"]
395.1175, found 395.1171.

1,5-bis(4-tert-butoxyphenyl)-1,3-dichloropentan-5-one (2d)

o cClI cl

y ’)‘\/\/\‘\! i -

Yield: 76%, d.r > 20:1; Pale yellow oil; "H NMR (CDCls, 400 Hz) 6 7.83 (d, /= 8.4
Hz, 2H), 7.15 (d, J = 8.4 Hz, 2H), 6.99 (d, J = 8.4 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H),
5.29 (dd, J=10.0 Hz,J = 3.6 Hz, 1H), 3.64 (m, 1H), 3.24 (m, 2H), 2.67 (m, 1H), 2.48
(m, 1H), 1.41 (s, 9H), 1.33 (s, 9H); 3C NMR (CDCls, 100 Hz) 8196.7, 160.5, 154.4,
136.3, 131.4, 129.5, 127.9, 124.4, 122.2, 78.4, 77.3, 71.7, 49.6, 44.8, 38.2, 28.9, 28.8;
HRMS (ESI): calcd for C,5H33C1,05: [M+H"] 451.1801, found 451.1807.
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1,3-dichloro-1,5-dip-tolylpentan-5-one (2e)

o c¢clI cl

Yield: 80%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCls, 400 Hz) 6 7.28 (d, J =
8.4Hz, 2H),7.24 (d, J = 8.4 Hz, 2H),7.16 (m, 4H), 5.30 (dd, J = 10.0 Hz,J = 3.6 Hz,
1H), 3.65 (m, 1H), 3.25 (m, 2H), 2.66 (m, 1H), 2.50 (m, 1H), 2.41 (s, 3H), 2.33 (s,
3H); *C NMR (CDCl;, 100 Hz) 5197.3, 144.0, 138.6, 136.8, 134.3, 129.6, 129.3,
128.1, 127.4, 71.8, 49.6, 44.9, 38.3, 21.6, 21.0; HRMS (ESI): calcd for Cy9H,;Cl1,0:
[M+H*] 335.0964, found 335.0977.

1,5-bis(4-tert-butylphenyl)-1,3-dichloropentan-5-one (2f)

o ClI cl

[BU[BU

Yield: 75%, d.r > 20:1; Pale yellow oil; "H NMR (CDCls, 400 Hz) 6 7.86 (d, J = 8.4
Hz, 2H), 7.45 (d, J = 8.8 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 7.20 (d, J = 8.4 Hz, 2H),
5.31 (dd, J=10.0 Hz,J = 3.6 Hz, 1H), 3.67 (m, 1H), 3.29 (m, 2H), 2.67 (m, 1H), 2.51
(m, 1H), 1.34 (s, 9H), 1.31 (s, 9H); 3C NMR (CDCls, 100 Hz) $197.4, 156.9, 150.0,
138.5, 134.3, 128.0, 127.1, 125.8, 125.5, 71.9, 49.6, 44.9, 38.1, 35.1, 34.4, 31.3, 31.0;
HRMS (ESI): calcd for C,5H33C1,0: [M+H*] 419.1903, found 419.1906.

1,5-bis(4-phenylphenyl)-1,3-dichloropentan-5-one (2g)

O CI cl

Yield: 82%, d.r > 20:1; Pale yellowpowder solid;mp: 60-62°C;'H NMR (CDCls, 400
Hz) & 8.00 (d, J = 8.4 Hz,2H), 7.68 (d, J = 8.4 Hz, 2H), 7.60 (m, 6H), 7.42 (m, 8H),
5.38 (dd, J=10.0 Hz,J = 3.6 Hz, 1H), 3.79 (m, 1H), 3.38 (m, 2H), 2.75 (m, 1H), 2.59
(m, 1H); 13C NMR (CDCl;, 100 Hz) 8196.9, 145.9, 140.6, 140.5, 140.2,139.7, 135.4,
128.9, 128.7, 128.6, 128.3, 128.0, 127.7, 127.3, 127.29, 127.26, 127.0, 71.6, 49.6,
45.0, 38.4; HRMS (ESI): calcd for Cy9H,5C1,0: [M+H*] 459.1277, found 459.1263.
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1,3-dichloro-1,5-bis(4-fluorophenyl)pentan-5-one (2h)

o ¢CI ¢l

0,

Yield: 66%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCls, 400 Hz) § 7.91 (dd, J = 4.2
Hz,J = 8.8 Hz, 2H), 7.25 (dd, J = 4.2 Hz,J = 8.8 Hz, 2H), 7.12 (t, J = 8.8 Hz, 2H),
7.02 (d, J = 8.8 Hz, 2H), 5.29 (dd, J = 10.0 Hz,J = 3.6 Hz, 1H), 3.70 (m, 1H), 3.28 (m,
2H), 2.66 (m, 1H), 2.48 (m, 1H); 3C NMR (CDCls, 100 Hz) & 195.7, 165.2 (d, Je.r =
253.0 Hz), 162.6 (d, "Jep = 247.0 Hz),137.1(d, *Jc.r = 3.9 Hz),133.1 (d, “Jcp = 3.2
Hz),130.5 (d, 3Jc.r = 9.1 Hz),130.5 (d, 3Jc.r = 8.0 Hz),115.9 (d, 2Jc.r = 21.2 Hz),115.9
(d, 2Jep = 21.8 Hz), 71.3, 49.6, 44.8, 38.0; HRMS (ESI): calcd for C;,H;sCLF,0:
[M+H*] 343.0463, found 343.0481.

1,3-dichloro-1,5-bis(4-chlorophenyl)pentan-5-one (2i)

O CI cl

Yield: 70%, d.r > 20:1;Pale yellow oil; 'H NMR (CDCl;, 400 Hz) 6 7.84 (d, J = 8.4
Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H),
5.30 (dd, J=10.0 Hz,J = 3.6 Hz, 1H), 3.70 (m, 1H), 3.29 (m, 2H), 2.67 (m, 1H), 2.49
(m, 1H); 3C NMR (CDCl;, 100 Hz) 6196.0, 139.9, 134.9, 133.1, 129.3, 129.2, 129.0,
128.9, 71.2, 49.4, 44.7, 38.0; HRMS (ESI): calcd for C;7H;5C1,0: [M+H"] 374.9872,
found 374.9899.

1,5-bis(4-bromophenyl)-1,3-dichloropentan-5-one (2j)

O CI ¢l

) Br

Yield: 77%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCls, 400 Hz) 6 7.75 (d, J =
8.8Hz, 2H), 7.59 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 7.15 (d, J = 8.4 Hz,
2H), 5.29 (dd, J = 10.0 Hz,J = 3.6 Hz, 1H), 3.69 (m, 1H), 3.27 (m, 2H), 2.66 (m, 1H),
2.50 (m, 1H); 13C NMR (CDCls, 100 Hz) 3196.1, 140.4, 135.3, 132.1, 132.0, 129.4,

129.3, 128.6, 121.2, 71.2, 49.4, 44.6, 38.1; HRMS (ESI): calcd for C{7H;5Br,Cl,0:
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[M+H"] 462.8861, found 462.8865.
4,4'-(1,3-dichloro-5-oxopentane-1,5-diyl)dibenzonitrile (2k)

o CI ¢l

Yield: 47%, d.r > 20:1; '"H NMR (400 MHz, CDCl;) § 7.99 (d, J = 8.4 Hz, 2H), 7.78
(d, J= 8.3 Hz, 2H), 7.67 (d, J = 8.2 Hz, 2H), 7.44 (d, J = 8.2 Hz, 2H), 5.30 (dd, J =
9.5,3.8 Hz, 1H), 3.83 (d, J = 7.0 Hz, 1H), 3.39 (dd, J = 9.4, 6.9 Hz, 2H), 2.70 (d, J =
9.7 Hz, 1H), 2.60 (d, J = 10.4 Hz, 1H).3C NMR (101 MHz, CDCl;) § 195.37, 146.83,
139.18, 132.89, 132.66, 128.56, 128.36, 118.37, 117.66, 116.90, 111.58, 70.71, 49.03,
44.69, 38.48.

1,3-dichloro-1,5-bis(4-(trifluoromethyl)phenyl)pentan-5-one (21)

O ClI cCI

Yield: 43%, d.r > 20:1; '"H NMR (400 MHz, CDCly) § 8.01 (d, J = 8.1 Hz, 2H), 7.74
(d, J= 8.2 Hz, 2H), 7.63 (d, J = 8.1 Hz, 2H), 7.44 (d, J = 8.1 Hz, 2H), 5.31 (dd, J =
9.8, 3.7 Hz, 1H), 3.88 — 3.80 (m, 1H), 3.45 (dd, J = 17.5, 7.3 Hz, 1H), 3.36 (dd, J =
17.5, 6.6 Hz, 1H), 2.73 (ddd, J = 14.2, 9.8, 4.4 Hz, 1H), 2.60 (ddd, J = 14.3, 10.7, 3.7
Hz, 1H).BC NMR (101 MHz, CDCly) & 196.01, 145.49, 139.11, 135.26, 134.93,
134.61, 134.28, 130.30, 129.97, 129.65, 129.32, 128.29, 128.05, 126.11, 126.07,
126.03, 126.00, 125.87, 125.84, 125.80, 125.76, 125.29, 124.81, 122.59, 122.10,
70.97, 49.28, 44.90, 38.35.

1,3-dichloro-1,5-bis(3-methoxyphenyl)pentan-5-one (2m)

O ClI cl

MeOOMe

Yield: 84%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCl;, 400 Hz) & 7.48 (m, 2H),
7.35(t,J=8.0 Hz, 1H), 7.26 (t, J= 8.0 Hz, 1H), 7.11 (m, 1H), 8.78 (m, 3H), 5.32 (dd,
J=10.0 Hz,J = 3.2 Hz, 1H), 3.84 (s, 3H), 3.81 (s, 3H), 3.327 (m, 2H), 2.67 (m, 1H),

2.51 (m, 1H); *C NMR (CDCl;, 100 Hz) $197.4, 159.9, 159.7, 143.2, 138.1, 130.0,
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129.6, 120.6, 119.8, 119.7, 113.7, 112.2, 71.6, 55.4, 55.2, 49.5, 44.9, 38.7; HRMS
(ESI): calcd for C19H,C1,053: [M+H*] 367.0862, found 367.0869.

1,3-dichloro-1,5-dim-tolylpentan-5-one (2n)

H3CCH3

Yield: 82%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCl;, 400 Hz) & 7.71 (m, 2H),
7.35 (m, 2H), 7.22 (m, 2H), 7.06 (br, 3H), 5.32 (dd, J = 10.0 Hz,J = 3.2 Hz, 1H), 3.66
(m, 1H), 3.32 (m, 2H), 2.67 (m, 1H), 2.51 (m, 1H), 2.40 (s, 3H), 2.35 (s, 3H); 13C
NMR (CDCls, 100 Hz) 8197.8, 141.6, 138.6, 138.4, 136.8, 133.9, 128.8, 128.5, 128.4,
128.3, 128.0, 125.2, 124.5, 71.7, 49.6, 45.0, 38.6, 21.5, 21.3; HRMS (ESI): calcd for
Ci9H;;CL,O: [M+H*] 335.0964, found 335.0969.

1,3-dichloro-1,5-bis(3-fluorophenyl)pentan-5-one (20)

NS aee ol

Yield: 68%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCl;, 400 Hz) & 7.68 (m, 1H),
7.57 (m, 1H), 7.43 (m, 1H), 7.29 (m, 1H), 7.25 (m, 1H), 7.07 (m, 1H), 6.97 (m, 2H),
5.31(dd, J=10.0 Hz,J = 3.6 Hz, 1H), 3.72 (m, 1H), 3.31 (m, 2H), 2.66 (m, 1H), 2.49
(m, 1H); BC NMR (CDCl;, 100 Hz) & 195.8, 162.9 (d, 'Jc.r = 254.7 Hz), 162.6 (d,
1Je.rp=253.8 Hz), 144.0 (d, ’Jc.r= 6.7 Hz), 138.6 (d, 3Jc.r = 6.1 Hz), 130.5 (d, 3Jcr=
8.2 Hz), 130.3 (d, 3Jc.r= 7.6 Hz), 123.7 (d, “Jc.r = 3.2 Hz), 123.3 (d, 3Jc.r = 3.8 Hz),
120.4 (d, °Jcr=21.3 Hz), 114.7 (d, °Jc.r=22.2 Hz), 114.5 (d, °Jc.r=21.2 Hz), 114.6
(d, 2Jc.r = 20.9 Hz), 71.1, 49.4, 44.8, 38.3; HRMS (ESI): calcd for C;;H;5CL,F,0:
[M+H"] 343.0463, found 343.0453.

1,3-dichloro-1,5-bis(3-chlorophenyl)pentan-5-one (2p)

o cClI ¢l

aq

Yield: 73%, d.r > 20:1; Pale yellow oil; "H NMR (CDCls, 400 Hz) 6 7.86 (m, 1H),
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7.67 (m, 1H), 7.54 (m, 1H), 7.41 (m, 1H), 7.25 (m, 3H), 7.18 (m, 1H), 5.31 (dd, J =
10.0 Hz,J = 3.6 Hz, 1H), 3.71 (m, 1H), 3.31 (m, 2H), 2.67 (m, 1H), 2.49 (m, 1H); 13C
NMR (CDClj;, 100 Hz) 6195.8, 143.5, 138.1, 135.0, 134.9, 133.3, 130.3, 130.0, 128.1,
127.6, 127.5, 126.0, 71.1, 49.3, 44.7, 38.2; HRMS (ESI): calcd for C,;H;5CL4O:
[M+H*] 374.9872, found 374.9858.
1,5-bis(3-bromophenyl)-1,3-dichloropentan-5-one (2q)

O CI clI

Br\‘*/\/\‘” Br

Yield: 71%, d.r > 20:1; Pale yellow oil; '"H NMR (CDCls, 400 Hz) 88.01 (t, J = 1.6
Hz,1H), 7.82 (d, J = 8.0 Hz,1H), 7.68 (d, J = 8.0 Hz,1H), 7.40 (m, 2H), 7.34 (t, J =
7.6 Hz, 1H),7.22 (m, 2H), 5.31 (dd, J = 10.0 Hz,J = 3.6 Hz, 1H), 3.69 (m, 2H), 3.28
(m, 2H), 2.65 (m, 1H), 2.51 (m, 1H); 3C NMR (CDCls, 100 Hz) 195.7, 143.8, 138.2,
136.2, 130.62, 130.60, 130.4, 130.3, 126.5, 126.4, 123.1, 123.0, 71.1, 49.3, 44.7, 38.2;
HRMS (ESI): calced for C{7H;5Br,Cl,O: [M+H*] 462.8861, found 462.8874.

1,3-dichloro-1,5-bis(2-fluorophenyl)pentan-5-one (2r)

F O ¢C Cl F

Yield: 71%, d.r > 20:1; Colorless powder solid;mp: 58-60°C;'H NMR (CDCl;, 400
Hz) 6 7.79 (m, 1H), 7.52 (m, 1H), 7.24 (m, 3H), 7.08 (m, 3H), 5.37 (dd, /= 9.6 Hz,J
= 4.0 Hz, 1H), 3.89 (m, 1H), 3.43 (m, 2H), 2.70 (m, 2H); *C NMR (CDCls, 100 Hz)
5 195.8, 162.7(d, 'Jc.r = 254.0 Hz), 160.2 (d, "Jc.r = 253.8 Hz), 134.7(d, 3Jc.r = 9.1
Hz), 130.6(d, “Jc.r = 2.5 Hz), 130.3(d, *Jc.r = 5.2 Hz), 128.8(d, 3Jcr = 8.4 Hz),
128.0(d, °Jc.r = 16.4 Hz), 125.3 (d, °Jc.r = 18.2 Hz), 124.5 (d, “Jc.r = 3.3 Hz), 124.4
(d, “Jc.r = 3.5 Hz), 116.6 (d, °Jcr = 22.8 Hz), 116.1 (d, °’Jc.r = 21.2 Hz),71.6, 48.1,
47.9, 34.3; HRMS (ESI): calcd for C;7H;5CL,F,0: [M+H"] 343.0463, found 343.0466.

1,3-dichloro-1,5-bis(2-chlorophenyl)pentan-5-one (2s)

Ccl O ¢C c cl
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Yield: 63%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCl;, 400 Hz) & 7.38 (m, 3H),
7.24 (m, 1H), 7.41 (m, 5H), 5.44 (dd, J = 8.8 Hz,J = 4.8 Hz, 1H), 4.14 (m, 1H), 3.38
(d, J= 7.2 Hz, 2H), 2.71 (m, 2H); 3C NMR (CDCl;, 100 Hz) 6200.7, 138.9, 138.4,
134.0, 131.8, 130.49, 130.44, 130.1, 128.9, 128.4, 127.3, 126.9, 71.2,47.9, 47.7, 36.2,
HRMS (ESI): calcd for C;7H5C1,0: [M+H"] 374.9872, found 374.9867.

1,3-dichloro-1,5-di(naphthalen-3-yl)pentan-5-one (2u)

O CI ¢l

Yield: 80%, d.r > 20:1; Pale yellow powder solid;mp: 72-74°C;'H NMR (CDCl;, 400
Hz) & 8.42 (s, 1H), 7.97 (m, 2H), 7.86 (m, 5H), 7.77 (s, 1H), 7.51 (m, SH), 5.34 (dd, J
=10.0 Hz,J = 3.6 Hz, 1H), 3.96 (m, 1H), 3.57 (m, 2H), 2.83 (m, 1H), 2.69 (m, 1H);,
13C NMR (CDCl;, 100 Hz) 8197.4, 139.0, 135.6, 134.1, 133.5, 132.6, 132.4, 129.7,
129.5, 128.9, 128.5, 128.4, 127.78, 127.72, 127.67, 126.8, 126.6, 126.3, 125.9, 125.2,
123.7, 71.6, 49.6, 45.0, 38.9; HRMS (ESI): calcd for C,5H,;C1,O: [M+H*] 407.0964,
found 407.0971.

1,3-dichloro-3-methyl-1,5-diphenylpentan-5-one (2w)
o ¢ c

Yield: 66%, d.r > 20:1; Pale yellow oil; 'H NMR (CDCls, 400 Hz) 6 7.89 (d, J = 7.2
Hz, 2H), 7.54 (t, J = 7.2 Hz, 1H), 7.43 (t, J = 7.2 Hz, 2H), 7.30 (m, 4H), 7.21 (t, J =
7.2 Hz, 1H), 3.86 (m, 1H), 3.40 (m, 2H), 2.78 (m, 2H), 1.95 (s, 3H); *C NMR
(CDCl;, 100 Hz) 6197.9, 144.1, 136.8, 133.1, 128.7, 128.5, 128.0, 127.8, 126.7, 89.9,
54.8, 46.6, 39.0, 37.7; HRMS (ESI): calcd for C;gH9C1,O: [M+H*] 321.0807, found
321.0814.

3-deuterium-1,3-dichloro-1,5-diphenylpentan-5-one (2a’)
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Yield: 78%; Pale yellow oil; 'H NMR (CDCl;, 400 Hz) & 7.90 (d, J = 7.2Hz, 2H),
7.56 (t,J =7.2Hz, 1H), 7.45 (t, J = 7.2Hz, 2H), 7.34 (t, J = 7.2Hz, 2H), 7.25 (m, 3H),
3.72 (m, 1H), 3.34 (m, 2H), 2.68 (m, 1H), 2.53 (m, 1H); *C NMR (CDCl;, 100 Hz) &
197.6, 141.6, 136.8, 133.2, 129.0, 128.6, 128.0, 127.5, 127.2, 49.4, 44.9, 38.6; HRMS
(ESI): calcd for C{7H,DCI1,0: [M+H*] 308.0714, found 308.0731.

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

Cl

Colorless oil; 'TH NMR (CDCls, 400 Hz) 8 7.38 (m, 5H), 5.84 (dd, /= 8.4 Hz, /= 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); 3C NMR (CDCIs, 100 Hz) 6 139.0, 128.5, 128.3, 126.9, 82.3, 80.7, 70.4, 49.4,
26.4; HRMS (ESI): calcd for C3H gCI,NaO,: [M+Na*] 299.0576, found 299.0579.

1-(tert-butylperoxy)-3,3-dichloro-1,1-diphenylpropane (4a)

D¢

O\O Cl

Ph
Ph

Colorless oily liquid; '"H NMR (CDCI3, 400 Hz) 6 7.35 (m, 10H), 5.96 (dd, J =8.4 Hz,

Cl

J=8.4 Hz, 1H), 3.67 (d, ] = 8.4 Hz, 2H), 1.28 (s, 9H); 13C NMR (CDCI3, 100 Hz) &
143.1,127.9, 127.4, 126.8, 85.1, 76.8, 69.6, 50.5, 26.6; HRMS (ESI): calcd for
C19H22C12Na02: [M+Na+]375.0889, found 375.0888.
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4. H and '3C-NMR spectrum of products

1,3-dichloro-1,5-diphenylpentan-5-one (2a)
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1,3-dichloro-1,5-bis(4-methoxyphenyl)pentan-5-one (2b)
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1,3-dichloro-1,5-bis(4-ethoxyphenyl)pentan-5-one (2¢)
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1,5-bis(4-tert-butoxyphenyl)-1,3-dichloropentan-5-one (2d)
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1,3-dichloro-1,5-dip-tolylpentan-5-one (2¢)
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1,5-bis(4-tert-butylphenyl)-1,3-dichloropentan-5-one (2f)
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1,5-bis(4-phenylphenyl)-1,3-dichloropentan-5-one (2g)
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1,3-dichloro-1,5-bis(4-fluorophenyl)pentan-5-one (2h)
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1,3-dichloro-1,5-bis(3-chlorophenyl)pentan-5-one (2i)
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1,5-bis(4-bromophenyl)-1,3-dichloropentan-5-one (2j)
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4,4'-(1,3-dichloro-5-oxopentane-1,5-diyl)dibenzonitrile (2k)
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1,3-dichloro-1,5-bis(4-(trifluoromethyl)phenyl)pentan-5-one (21)
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1,3-dichloro-1,5-bis(3-methoxyphenyl)pentan-5-one (2m)
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1,3-dichloro-1,5-dim-tolylpentan-5-one (2n)
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1,3-dichloro-1,5-bis(3-fluorophenyl)pentan-5-one (20)

2400
r2300

r2200

r2100
2000

F1900
r1800
r1700
r1600
r1500
r1400
r1300
r1200
r1100
r1000
900
r800
F700
r600
r500
r400
r300
F200
r100
ro

r—100
=200

6zs
£€5
168
v9
289

€ve
692

71
1
71
7
71
199°
L1097

o
o
98¢ *

Gee ”

are
98¢
10€
60€
6ze
vee

¥96 °¢
0.6°
§l6~
6.6°
£€86°
686
¥66
666
690"
¥80°
0.g°
§lg”

15 165 165 165 o5 o3 o o

o
=

LLg

L8¢°
c0€ "
90€ *
e’
SIvy "
621
1 A

8¥¥
§S¥
G99

696G
1.58°
A
765 °
(G
865"
0.9°
€L9°
9.9°
689"
769"
669

Cl

o

lzoo

150

100

— —— e — —

—— o —— O]

f1 (ppm)

2000
r1900
1800

1700
r1600
1500
1400
r1300
1200
1100
1000
r900
800
700
600
200
400
300
200
r100

Pee '8E—

PaR "
011"

261 Td—

710 41
622 L4

GO8FIT
GO0 F11
PIGTIT
LS FTT

P8 T11—
81% 0A1
ﬁmm.ONﬁmw
81< 'O&1
Z2ek el
9.5 0¢1
8499 0LT

Cl

cl

T T T
120 110 100 90

£l (ppm)

T
130

T T
190 180

200

25/34



1,3-dichloro-1,5-bis(4-chlorophenyl)pentan-5-one (2p)
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1,5-bis(3-bromophenyl)-1,3-dichloropentan-5-one (2q)
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1,3-dichloro-1,5-bis(2-fluorophenyl)pentan-5-one (2r)

11000

10000

9000

8000

r7000

r6000

2000

4000

3000

2000
r1000
F—1000

o]
00
) ] o
Fotdd i cicdioicd

I N P N

gep
1GF
@9k
V8
968
016
jads]
[s)es)

G i i ed S il

910
6E0
a0
160
821
gel
e61
BEZ

165 1

2Ld L
pYRy)
16.°4

96472

o e 5l e e

[ ' rrm——m———

Cl

Cl

=g [

—nZt [007

== F00°'T

o’ 100 ]

232

2.8

3.4

4.0

4.6

6.4

Tl

7.6

f1 (ppm)

1800
1700

1600

1400

1300
r1200

1100

1000
900

800

r700

600

o200

400

6Fe be—

LEe AR
L4l .mwv

o197 Ti—

6P 911
484971
BGF Fal—
991 ®al—

[T.%El
708 .wm;ﬂ

BU0 911
08z .@:%

Cl

Cl

T T T T
120 110 100 90 80 70
f1 (ppm)

T
130

T
180

T
190

T
200

28 /34



1,3-dichloro-1,5-bis(2-chlorophenyl)pentan-5-one (2s)
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1,3-dichloro-1,5-di(naphthalen-3-yl)pentan-5-one (2u)

_mmw r 5 2l k2ol o - R =
mmm_mw

ez = |
SLZ% R g
mmm_%

mmm,m#

A == 9l
(8gg~ == 0]
BI6 € a0l
826

BhE

956°s

BEE

BIS T

(885 L
289G T
2985

0zi- \L_

b [~ o _
mmiw #WM_IE
(851 % el
[ = W e
L8 g7
188 L |__
87y’ O —

6.6 6.2 0.8 0.4 5.0 46 4.7 3.8 3.4 3.0 26
fl (ppm)

7.0

8.2 18 T4

8.6

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

186

890
£1g

L4489

704
070
188

celd
0.2
6
B.AE
869
A58
549
Bl
884
By

120"

il

Be—
G
BF—

Ti—
=2
A
i

8l
Gl
491
ezl
9zl
vel
Ll
Lzl
Ll
81

Bol—

LBT—

Cl

Cl

L

T T T T
130 120 110 100 90
f1 (ppm)

140

T T T T
190 180 170 180

T
200

30/34



1,3-dichloro-3-methyl-1,5-diphenylpentan-5-one (2w)
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3-deuterium-1,3-dichloro-1,5-diphenylpentan-5-one (2a’)

3751
3740
3733
3723
3715
3.706
3696
3689
3678
—3.256

Ll 4
o
b -

-
g
v|-'|
S

125,006
128. 641
128. 003

E

127. 576
127. 284
77,327
77.010
76. 692

4
e

—197. 609

=
o0
o
—
Ayl
P
|

—136. 800
—133. 232
—48. 480
—44. 987
—38. 673

| I

17000

I 16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

F-1000

4000

3500

3000

2500

r2000

1500

1000

ro500

170

T T T T T T T T
120 110 100 90 80
f1 (ppm)

T T T T T T T
200 190 180 160 150 140 130

32/34



1-(1-(tert-butylperoxy)-3,3-dichloropropyl)benzene (3a)
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1-(tert-butylperoxy)-3,3-dichloro-1,1-diphenylpropane (4a)
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