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Deep eutectic solvent catalyzed Friedel-Crafts alkylation of electron-

rich arenes with aldehydes
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bis(2,4,5-trimethoxyphenyl)phenylmethane(3a)

White solid m.p.: 127-128 °C; *H NMR (400MHz; CDCls): 6 3.63 (s, 6H), 3.66 (s, 6H), 3.88 (s, 6H), 6.08 (s,
1H), 6.43 (s, 2H), 6.54 (s, 2H), 7.05 (d, J = 6.0 Hz, 2H), 7.18 (m, 1H), 7.25 (m, 2H); 3C NMR (100MHz;
CDCl3): 6 42.6, 56.1, 56.7, 57.0, 98.5, 114.7, 124.7, 125.8, 128.0, 129.0, 142.8, 144.3, 148.1, 151.6.
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5,5'-((4-nitrophenyl)methylene)bis(1,2,4-trimethoxybenzene) (3b)

Yellow solid m.p.: 121-123 °C ; 'H NMR (400MHz; CDCls): 6 3.65 (s, 6H), 3.68 (s, 6H), 3.91 (s, 6H), 6.11
(s, 1H), 6.40 (s, 2H), 6.56 (s, 2H), 7.21 (d, J = 8.4 Hz, 2H), 8.10 (d, J = 8.6 Hz, 2H); 3C NMR (100MHz;
CDCl3): 6 42.8, 55.9, 56.4, 56.6, 97.9, 114.3, 122.2, 123.0, 129.4, 142.7, 146.0, 148.5, 151.4, 152.7.
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1,1'-((4-chlorophenyl)methylene)bis(2,4,5-trimethoxybenzene) (3c)

White solid m.p.: 167-169 °C; *H NMR (400MHz; CDCls): 6 3.65 (s, 6H), 3.67 (s, 6H), 3.90 (s, 6H), 6.03 (s,
1H), 6.40 (s, 2H), 6.55 (s, 2H), 6.98 (d, J = 8.0 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H); *3C NMR (100MHz; CDCl;):
6 41.9, 55.9, 56.5, 56.7, 98.1, 114.3, 123.6, 127.9, 130.1, 131.2, 142.6, 142.8, 148.0, 151.4.
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5,5'-(p-tolylmethylene)bis(1,2,4-trimethoxybenzene)(3d)

White solid m.p.:141-143 °C; *H NMR (400MHz; CDCl3): 6 2.31 (s, 3H), 3.65 (s, 6H), 3.67 (s, 6H), 3.88 (s,
6H), 6.05 (s, 1H), 6.45 (s, 2H), 6.54 (s, 2H), 6.94(d, J = 8.0 Hz, 2H), 7.05 (d, J = 8.0 Hz, 2H); 3C NMR
(100MHz; CDCl3): 6 20.8, 41.9, 55.9, 56.5, 56.9, 98.4, 114.5, 124.7, 128.5, 128.7, 134.9, 140.9, 142.6,
147.8, 151.4.
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bis(2,4,5-trimethoxyphenyl)(4-methoxyphenyl)methane(3e)

White solid m.p.: 130-132 °C; *H NMR (400MHz; CDCls): 6 3.65 (s, 6H), 3.67 (s, 6H), 3.79 (s, 3H), 3.89 (s,
6H), 6.02 (s, 1H), 6.44 (s, 2H), 6.55 (s, 2H), 6.79 (d, J = 8.6 Hz, 2H), 6.97 (d, J = 8.6 Hz, 2H); 3C NMR
(100MHz; CDCls): & 41.5, 55.0, 55.9, 56.5, 56.7, 98.4, 113.2, 114.4, 124.8, 129.7, 136.1, 142.6, 147.8,
151.5, 157.4.
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5,5'-((4-fluorophenyl)methylene)bis(1,2,4-trimethoxybenzene)(3f)

White solid m.p.: 127-128 °C; *H NMR (400MHz; CDCls): 6 3.64 (s, 6H), 3.67 (s, 6H), 3.89 (s, 6H), 6.04 (s,
1H), 6.40 (s, 2H), 6.55 (s, 2H), 6.91-6.95 (m, 2H), 6.70-7.03 (m, 2H); 3C NMR (100MHz; CDCl3): § 41.7,
55.9, 56.5, 56.7, 98.3, 114.4, 114.6, 124.1, 130.1, 130.2, 139.8, 148.0, 151.4. HRMS Calcd for CysH,;0¢F:
[M+Na]*, 465.1684; Found: 465.1682.

W oMo l‘“:l [= ) (=T (=2 o
q8z88342488 € 2 253
[ S S I - N [l of o e 12000
T T ~ N
111000
10000
0000
OMe
mooe ©9gQ 2000 OMe 8000
9588 888
[ o S k , 4
~ERTOTTO 1300 MeO L7000
MeO
1000
| COXL, o
| ",‘ | A‘ /‘I‘ ‘ 500 MeO OMe F
TR NIRRT 0 5000
7.05 7.0 695 690 6.85 4000
(ppm)
| 3000
‘ 12000
[J 11000
| |
,,J\_;‘l_hl . ,,74.Ju| | I SN JL Lo
P L ]
f® 3o 9 <2
clei cied = U O F-1000
10.5 9.5 8.5 75 6.5 5.5 4.5 35 2.5 15 0.5 -0.5
1 (ppm)
L=l o T ™ [ B3]
AR B EELEE 233 3
=% & 83 2 g T o 000
ST T TT & 9 LB
110000
L9000
8000
OMe
lll!i Qlvis 17000
MeO 16000
e
MeO G OMe‘ F 5000
4000
13000
1
. i 12000
]
‘ ‘ ! 11000
1 1
1
AW o Wi hﬂﬁ#ﬁﬂﬂﬂ -0
L1000
210 190 170 150 130 110 9 80 70 60 50 40 30 20 10 O

1 (ppm)



5,5'-((3-(trifluoromethyl)phenyl)methylene)bis(1,2,4-trimethoxybenzene)(3g)

White solid m.p.: 135-136 °C; *H NMR (400MHz; CDCls): & 3.65 (s, 6H), 3.67 (s, 6H), 3.90 (s, 6H), 6.09(s,
1H), 6.41 (s, 2H), 6.56 (s, 2H), 7.22 (d, J=7.6Hz, 1H), 7.34-7.37 (m, 2H), 7.44 (d, J=7.6Hz, 1H); 3C NMR
(100MHz; CDCls): 6 42.5, 55.9, 56.5, 56.6, 98.1, 114.4, 122.4, 123..1, 128.1, 142.6, 145.4, 148.2, 151.4.
HRMS Calcd for Cy6H,706F5: [M+Na]*, 515.1652; Found: 515.1671.
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2"-Oxy-2.4.5.2"'4".5'-hexamethoxy-triphenylmethan (3h)

White solid m.p.: 169-170 °C; 'H NMR (400MHz; DMSO-d): 6 3.47 (s, 6H), 3.61 (s, 6H), 3.77 (s, 6H),
6.12 (s, 1H), 6.27 (s, 2H), 6.60-6.67 (m, 4H), 6.73 (d, J = 8.0 Hz, 1H), 6.99 (t, J = 8.0 Hz, 1H), 9.06 (s,
1H); 3C NMR (100MHz; DMSO-de): 6 36.4, 56.4,57.4,99.7, 115.4, 116.0, 118.9, 124.5, 127.4, 129.6,
131.1, 142.0, 148.0, 152.1, 155.3.
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bis(2,4,5-trimethoxyphenyl)methane (3i)

White solid m.p.: 100-101 °C; *H NMR (400MHz; CDCls): 6 3.76 (s, 6H), 3.82 (s, 6H), 3.85 (s, 2H), 3.88 (s,
6H), 6.55 (s, 2H), 6.67 (s, 2H); *3C NMR (100MHz; CDCl5): & 28.6, 56.0, 56.3, 56.4, 97.7, 114.5, 120.9,
142.7,147.7,151.4.
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5,5'-(cyclopentylmethylene)bis(1,2,4-trimethoxybenzene)(3j)

Colorless oil; *H NMR (400MHz; CDCl): 6 0.85 (t, J = 6.6 Hz, 3H), 1.29 (m, 6H), 1.89-1.92 (m, 2H), 3.74
(s, 6H), 3.85 (s, 6H), 4.57 (t, J = 7.8 Hz, 1H), 6.50 (s, 2H), 6.80 (s, 2H); 13C NMR (100MHz; CDCl5): 6 13.9,
22.3,27.5,31.7,34.3,36.4,98.4,112.9, 125.5, 142.7, 147.4, 151.5.
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5,5'-(butane-1,1-diyl)bis(1,2,4-trimethoxybenzene)(3k)

Colorless liquid; *H NMR (500MHz; CDCl3): 6 0.91 (t, J = 6.6 Hz, 3H), 1.29 (m, 2H), 1.89 (dd, J;=10Hz,
J,=15Hz, 2H), 3.74 (s, 6H), 3.80 (s, 6H), 3.85 (s, 6H), 4.59 (t, J=10Hz, 1H), 6.50 (s, 2H), 6.80 (s, 2H); 3C
NMR (125MHz; CDCl3): 6 14.19, 21.15, 36.35, 36.92, 56.08, 56.79, 56.96, 98.54, 112.99, 125.73,
142.88, 147.56, 151.71.
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5,5'-(2-methylpropane-1,1-diyl)bis(1,2,4-trimethoxybenzene)(3l)
Colorless liquid; 'H NMR (500MHz; CDCls): & 0.79 (s, 3H), 0.80 (s, 3H), 2.40 (m, 1H), 3.69 (s, 6H), 3.75 (s,
1H), 3.76 (s, 6H), 4.12 (d, J=10Hz, 1H), 6.40 (s, 2H), 6.87 (s, 2H); 3C NMR (125MHz; CDCl;): & 20.59,
29.87,44.07, 54.99, 55.68, 55.83, 97.35, 112.35, 124.17, 141.87, 146.41, 150.81.
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4,4'-(phenylmethylene)bis(1,3-dimethoxybenzene)(3m)

White solid m.p.:132-133 °C; *H NMR (500MHz; DMSO-dg): & 3.64 (s, 6H), 3.72 (s, 6H), 5.90 (s, 1H),
6.41 (dd, J=10 Hz,2H), 6.53-6.56 (m, 4H), 6.92 (d, J=10 Hz, 2H), 7.13-7.16 (m, 1H), 7.21-7.24 (m, 1H);
3C NMR (125MHz; DMSO-d¢): & 41.8, 55.5, 56.0, 99.0, 104.6, 124.6, 126.1, 128.4, 129.2, 144.8,
158.0, 159.4. HRMS Calcd for Cy3H,40,4: [M+H]*, 365.1747; Found: 365.1746.
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4,4'-(phenylmethylene)bis(1,2-dimethoxybenzene)(3n)
White solid m.p.: 123-124 °C; *H NMR (400MHz; CDCl5): 6 3.77 (s, 6H), 3.87 (s, 6H), 5.45 (s, 1H), 6.61
(dd, J; = 1.3Hgz, J, = 8.2 Hz, 2H), 6.68 (d, J = 1.5 Hz, 2H), 6.79 (d, J = 8.2 Hz, 2H), 7.12 (d, J = 7.2 Hz, 2H),
7.22 (t, J = 7.2 Hz, 1H), 7.29 (t, J = 7.2 Hz, 2H); *3C NMR (100MHz; CDCl5): § 55.6, 55.7, 110.7, 112.6,
121.2,126.1,128.1,129.1, 136.5, 144.1, 147.3, 148.6.
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4,4'-(phenylmethylene)bis(2-methoxyphenol)(30)

Yellow solid m.p.: 130-131 °C; *H NMR (400MHz; CDCls): & 3.78 (s, 6H), 5.43 (s, 1H), 5.54 (s, 2H), 6.58
(d, J = 8.0 Hz, 2H), 6.65 (s, 2H), 6.84 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 7.22 (m, 1H), 7.28 (m,
2H); 3C NMR (100MHz; CDCl3): 6 55.7, 55.9, 111.8, 113.8, 122.0, 126.0, 128.0, 129.1, 136.0, 143.8,
144.3, 146.2.
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bis(4-hydroxyphenyl)-phenylmethane (3p)

Pink solid m.p.: 161-163 °C ; *H NMR (400MHz; CDCls): 6 4.62 (s, 2H), 5.43 (s, 1H), 6.70 (d, J = 8.6 Hz,
4H), 6.97 (d, J = 8.4 Hz, 4H), 7.09-7.11 (d, J = 7.2 Hz, 2H), 7.21 (t, J = 7.2 Hz, 1H), 7.28 (t, J = 7.1Hz, 2H):
13C NMR (100MHz; CDCl3); 6 55.0, 114.9, 126.0, 128.1, 129.1, 130.3, 136.4, 144.3, 153.6.
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