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The spectral data of aryl alkyl ethers 3a-3f":

/©/OBu-n
Me 3

4-Butoxytoluene.! Colorless oil. "H NMR (400 MHz, CDCl3) 6 = 7.07 (d, J = 8.4 Hz,

a

2H), 6.80 (d, J = 8.8 Hz, 2H), 3.93 (t, J = 6.6 Hz, 2H), 2.28 (s, 3H), 1.7-1.71 (m, 2H),
1.53-1.43 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H). 3C NMR (100 MHz, CDCls) § = 157.0,
129.9, 129.6, 114.4, 67.8, 31.4,20.5, 19.3, 13.9.

/©/OBu-n
F 3b

1-Butoxy-4-fluorobenzene.”> Colorless oil. '"H NMR (400 MHz, CDCl3) & = 6.96 (t, J
= 8.8 Hz, 2H), 6.84-6.80 (m, 2H), 3.91 (t, J = 6.6 Hz, 2H), 1.78-1.71 (m, 2H), 1.53-
1.43 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H). 3C NMR (100 MHz, CDCl;) 8 = 157.1 (d, J =
237.2 Hz), 155.3 (d, /= 2.0 Hz), 115.7 (d, J = 23.0 Hz), 115.4 (d, J = 7.9 Hz), 68.3,
31.4,19.3,13.9.



/©/OBu-n
Br 3

1-Bromo-4-butoxybenzene.? Colorless oil. 'H NMR (400 MHz, CDCls3) 8 = 7.26 (d,

C

J =92 Hz, 2H), 6.68 (d, J= 9.2 Hz, 2H), 3.82 (t, J = 6.4 Hz, 2H), 1.70-1.61 (m, 2H),
1.44-1.34 (m, 2H), 0.88 (t, J = 7.4 Hz, 3H). *C NMR (100 MHz, CDCl3) & = 158.3,
132.2,116.3, 112.6, 67.9, 31.3, 19.3, 13.9.

/©/OBu-n
F5C

1-Butoxy-4-(trifluoromethyl)benzene.* Colorless oil. 'H NMR (400 MHz, CDCl;) &

3d

=7.52 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H), 3.98 (t, J = 6.4 Hz, 2H), 1.81-
1.74 (m, 2H), 1.54-1.44 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H). 3C NMR (100 MHz, CDCl5)
5 =161.7, 126.8 (q, 3J = 3.7 Hz), 124.5 (q, 'J = 269.3 Hz), 122.6 (q, 2/ = 32.4 Hz),
114.4,67.9,31.1,19.2, 13.7.

O2N \©/OBu-n
3e

1-Butoxy-3-nitrobenzene.’ pale yellow liquid. "H NMR (400 MHz, CDCl;) 6 = 7.81-
777 (m, 1H), 7.71 (t, J = 2.4 Hz, 1H), 7.41 (t, J = 8.2 Hz, 1H), 7.23-7.19 (m, 1H),
4.03 (t, J = 6.4 Hz, 2H), 1.84-1.77 (m, 2H), 1.57-1.46 (m, 2H), 0.99 (t, J = 7.4 Hz,
3H). 3C NMR (100 MHz, CDCl;) 6 = 159.7, 149.2, 129.9, 121.6, 115.5, 108.7, 68.4,
31.0,19.2, 13.8.

/©/OBu-n
NC 3f

4-Butoxybenzonitrile.* Colorless oil. 'H NMR (400 MHz, CDCl;3) 8 = 7.57 (d, J =
8.8 Hz, 2H), 6.93 (d, J = 8.8 Hz, 2H), 4.00 (t, J = 6.6 Hz, 2H), 1.83-1.74 (m, 2H),
1.55-1.44 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H). 13C NMR (100 MHz, CDCLy) & = 162.5,
134.0,119.4,115.2, 103.6, 68.1, 31.0, 19.1, 13.8.



@OBu-n

Me 3g

2-Butoxytoluene.® Colorless oil. 'H NMR (400 MHz, CDCl3) 6 = 7.09-7.03 (m, 2H),
6.78-6.71 (m, 2H), 3.88 (t, J = 6.4 Hz, 2H), 2.15 (s, 3H), 1.73-1.68 (m, 2H), 1.47-1.41

(m, 2H), 0.91 (t, J = 7.4 Hz, 3H). 3C NMR (100 MHz, CDCl;) § = 157.3, 130.6,
126.9, 126.7, 120.0, 110.9, 67.6, 31.5, 19.4, 16.2, 13.9.

@OBu-n

NO, 3p

1-Butoxy-2-nitrobenzene.* Yellow oil. 'TH NMR (400 MHz, CDCl;3) 6 =7.73 (dd, J =
8.2, 1.8 Hz, 1H), 7.45-7.40 (m, 1H), 7.00-6.90 (m, 2H), 4.03 (t, /= 6.2 Hz, 2H), 1.78-

1.70 (m, 2H), 1.49-1.39 (m, 2H), 0.90 (t, J = 7.4 Hz, 3H). *C NMR (100 MHz, CDCl5)
8 =152.5, 140.0, 134.0, 125.5, 120.0, 114.4, 69.3, 31.0, 19.1, 13.7.

OBu-n

1-Butoxynaphthalene.> Colorless oil. '"H NMR (400 MHz, CDCl;) 6 = 8.30-8.27 (m,
1H), 7.76-7.74 (m, 1H), 7.46-7.32 (m, 4H), 6.74 (d, J = 7.6 Hz,1H), 4.07 (t, J = 6.4
Hz, 2H), 1.88-1.83 (m, 2H), 1.59-1.53 (m, 2H), 0.99 (t, J = 7.4 Hz, 3H). 3C NMR
(100 MHz, CDCl;) 6 = 155.1, 134.7, 127.5, 126.4, 126.0, 125.9, 125.1, 122.2, 120.1,
104.7, 67.9, 31.5, 19.6, 14.0.

X OBu-n
@

N 3]
3-Butoxypyridine.” Light yellow oil. "H NMR (400 MHz, CDCl3) & = 8.24 (s, 1H),

8.13 (s, 1H), 7.16-7.08 (m, 2H), 3.93 (t, J = 6.4 Hz, 2H), 1.75-1.67 (m, 2H), 1.46-1.37
(m, 2H), 0.91 (t, J = 7.4 Hz, 3H). 3C NMR (100 MHz, CDCl;) § = 155.3, 141.8,
138.0, 123.8, 121.1, 68.0, 31.2, 19.1, 13.8.



@
~~0OBu-n

N 3k
2-Butoxypyridine.! Colorless oil. '"H NMR (400 MHz, CDCl;) 6 = 8.08 (dd, J = 5.2,

1.2 Hz, 1H), 7.51-7.46 (m, 1H), 6.79-6.75 (m, 1H), 6.65 (d, J = 8.4 Hz, 1H), 4.21 (t, J
— 6.8 Hz, 2H), 1.73-1.65 (m, 2H), 1.46-1.36 (m, 2H), 0.90 (t, J = 7.4 Hz, 3H). 3C
NMR (100 MHz, CDCly) 8 = 164.1, 146.9, 138.5, 116.5, 111.1, 65.7, 31.2, 19.3, 13.9.

S 31
2-Butoxythiophene.! Colorless oil. '"H NMR (400 MHz, CDCl3) 8 = 6.65-6.62 (m,
1H), 6.46-6.44 (m, 1H), 6.13-6.11 (m, 1H), 3.95 (t, J = 6.4 Hz, 2H), 1.72-1.65 (m,
2H), 1.45-1.35 (m, 2H), 0.89 (1, J = 7.4 Hz, 3H). 13C NMR (101 MHz, CDCl;) § =
165.9,124.7,111.7,104.5, 73.7, 31.2, 19.1, 13.8.

MeO 3

1,4-Dimethoxybenzene.® White solid. Mp: 48-49 °C. '"H NMR (400 MHz, CDCls) &

m

= 6.83 (s, 4H), 3.75 (s, 6H). *C NMR (100 MHz, CDCl3) § = 153.8, 114.7, 55.7.

O,N

4-Nitroanisole.’ Light yellow solid, Mp: 50.8 °C. '"H NMR (400 MHz, CDCl;) 6 =

3n

8.20 (d, J=9.2 Hz, 2H), 6.96 (d, J = 9.2 Hz, 2H), 3.92 (s, 3H). 13C NMR (100 MHz,
CDCly) 6 = 164.6, 141.5, 125.9, 114.0, 56.0.

MeO 3

4-Benzyloxyanisole.'® White solid. Mp: 63 °C. 'TH NMR (400 MHz, CDCls) 6= 7.43-

(1)



7.28 (m, 5H), 6.90 (d, J = 9.2 Hz, 2H), 6.82 (d, J = 8.8 Hz, 2H), 4.9 (s, 2H), 3.74 (s,
3H). *C NMR (100 MHz, CDCl;) 8= 154.0, 153.0, 137.4, 128.6, 127.9, 127.5, 115.9,
114.7,70.8, 55.7.

OBn

CO,

1-Benzyloxynaphthalene.!' Colorless oil. "H NMR (400 MHz, CDCl;) & = 8.36-8.33
(m, 1H), 7.76-7.73 (m, 1H), 7.49 (d, J = 7.2 Hz, 2H), 7.46-7.32 (m, 7H), 6.83 (d, J =
7.6 Hz, 1H), 5.19 (s, 2H). 13C NMR (100 MHz, CDCl3) § = 154.6, 137.3, 134.7, 128.7,
128.0, 127.6, 127.5, 126.6, 126.0, 125.4, 122.3, 120.6, 105.3, 70.2.

: LOPr-i
MeO 3q

4-iso-Propoxyanisole.'? Colorless oil. 'H NMR (400 MHz, CDCl;) & = 6.84 (d, J =
9.2 Hz, 2H), 6.81 (d, J = 9.2 Hz, 2H), 4.44-4.37 (m, 1H), 3.76 (s, 3H), 1.30 (d, J = 6.0
Hz, 6H). 3*C NMR (100 MHz, CDCl;) 6 = 153.9, 151.9, 117.5, 114.7, 71.0, 55.7, 22.1.

AN OPr-i
(J

N 3r
3-iso-Propoxypyridine.'? Colorless oil. 'H NMR (400 MHz, CDCls) 8 = 8.29 (s, 1H),

8.18 (s, 1H), 7.23-7.16 (m, 2H), 4.62-4.54 (m, 1H), 1.36 (d, J = 6.0 Hz, 6H). 13C
NMR (100 MHz, CDCLy) § = 154.1, 141.8, 139.3, 123.9, 122.5, 70.6, 21.9.

ATO,

(p-Methoxyphenoxy)cyclohexane.!* Colorless oil. 'H NMR (400 MHz, CDCl;) & =

S

6.86-6.79 (m, 4H), 4.12-4.05 (m, 1H), 3.75 (s, 3H), 1.96-1.92 (m, 2H), 1.79-1.74 (m,
2H), 1.53-1.42 (m, 3H), 1.36-1.27 (m, 3H). 3C NMR (100 MHz, CDCL;) & = 153.9,
151.8, 117.7, 114.6, 76.6, 55.7, 32.0, 25.7, 23.9.



LG,

1-Cyclohexyloxy-2-methylbenzene.'# Colorless oil. 'H NMR (400 MHz, CDCl;) 8 =
7.14-7.08 (m, 2H), 6.84-6.79 (m, 2H), 4.27-4.21 (m, 1H), 2.22 (s, 3H), 1.96-1.89 (m,
2H), 1.83-1.74 (m, 2H), 1.63-1.51 (m, 3H), 1.41-1.30 (m, 3H). '*C NMR (100 MHz,
CDCly) 6 =156.0, 130.9, 128.0, 126.6, 120.2, 113.3, 75.3, 31.9, 25.8, 23.7, 16.5.

L0,

1-Chloro-2-cyclohexyloxybenzene.'> Colorless oil. 'H NMR (400 MHz, CDCl3) 6 =
7.34 (dd, J = 8.0, 1.6, 1H), 7.18-7.13 (m, 1H), 6.94 (dd, J = 8.4, 1.2 Hz, 1H), 6.88-
6.83 (m, 1H), 4.31-4.25 (m, 1H), 1.97-1.91 (m, 2H), 1.86-1.78 (m, 2H), 1.67-1.52 (m,
3H), 1.40-1.30 (m, 3H). 3C NMR (100 MHz, CDCl;) § = 153.5, 130.4, 127.5, 124.5,
121.4,116.3,77.1,31.7, 25.6, 23.5.

/@/OW

1-Methyl-4-(1-methyldecyloxy)benzene. Colorless oil. 'H NMR (400 MHz, CDCl;)
0="7.06 (d, /= 8.4 Hz, 2H), 6.78 (d, J = 8.8 Hz, 2H), 4.32-4.24 (m, 1H), 2.27 (s, 3H),
1.76-1.67 (m, 1H), 1.58-1.49 (m, 1H), 1.42-1.24 (m, 17H), 0.88 (t, J = 6.8 Hz, 3H).
13C NMR (100 MHz, CDCl;) 6 = 156.1, 129.9, 129.7, 116.0, 74.1, 36.6, 31.9, 29.7,
29.6,29.4, 25.6,22.7, 20.5, 19.8, 14.1. Anal. Calcd. for C;sH3,0: C, 82.38; H, 11.52.
Found: C, 82.14; H, 11.33.

/@/OW

1-Methoxy-4-(1-methyldecyloxy)benzene. Colorless oil. 'H NMR (400 MHz, CDCls)

3w

8= 6.86- 6.79 (m, 4H), 4.23-4.18 (m, 1H), 3.76 (s, 3H), 1.74-1.67 (m, 1H), 1.55-1.48
(m, 1H), 1.43-1.23 (m, 17H), 0.88 (t, J = 6.8 Hz, 3H). *C NMR (100 MHz, CDCl;) &
=153.8, 152.3, 117.5, 114.6, 75.1, 55.7, 36.6, 31.9, 29.7, 29.6, 29.3, 25.6, 22.7, 19.8,



14.1. Anal. Calcd. for C3H300,: C, 77.65; H, 10.86. Found: C, 77.39; H, 10.57.

ijo\/\/Me

MeO 3x

1-(But-2-enyloxy)-4-methoxybenzene.'? Light yellow oil. 'H NMR (400 MHz,
CDCl;) & = 6.86-6.80 (m, 4H), 5.84-5.79 (m, 1H), 5.76-5.71 (m, 1H), 4.39 (d, J = 6.0
Hz, 2H), 3.75 (s, 3H), 1.74 (dd, J = 6.0, 1.2 Hz, 3H). 13C NMR (100 MHz, CDCl3) 6 =
153.9,152.9,130.3, 126.4, 115.7, 114.6, 69.4, 55.7, 17.9.

MeO

Me Me
3y

1-(3,7-Dimethyl-octa-2,6-dienyloxy)-4-methoxybenzene.'® Light yellow oil. 'H
NMR (400 MHz, CDCl3) § = 6.78-6.71 (m, 4H), 5.39 (t, J = 1.2 Hz, 1H), 5.01 (t, J =
1.2 Hz, 1H), 4.39 (d, J = 6.8 Hz, 2H), 3.66 (s, 3H), 2.07-1.95 (m, 4H), 1.63 (s, 3H),
1.59 (s, 3H), 1.52 (s, 3H). 13C NMR (100 MHz, CDCl;) 5 = 153.8, 153.1, 140.8, 131.7,
123.9, 120.0, 115.7, 114.6, 65.5, 55.7, 39.6, 26.4, 25.7, 17.7, 16.6.

Me
o :
Me 3z

1-(4-Methylbenzyloxy)-4-methylbenzene.'” White solid, Mp: 71 °C. '"H NMR (400
MHz, CDCl3) § = 7.30 (d, J = 7.6 Hz, 2H), 7.17 (d, J = 7.6 Hz, 2H), 7.07 (d, J = 8.4
Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H), 4.98 (s, 2H), 2.34 (s, 3H), 2.27 (s, 3H). 13C NMR
(100 MHz, CDCl3) 6 = 156.8, 137.7, 134.3, 130.1, 129.9, 129.3, 127.6, 114.8, 70.1,
21.3,20.5.

Me
Me\©/0\/©
3a’

1-(4-Methylbenzyloxy)-3-methylbenzene. White solid, Mp: 38-39 °C. 'H NMR (400

7



MHz, CDCl3) 8 = 7.20 (d, J = 7.6 Hz, 2H), 7.09-7.02 (m, 3H), 6.70-6.64 (m, 3H),
4.87 (s, 2H), 2.24 (s, 3H), 2.21 (s, 3H). 3C NMR (100 MHz, CDCl3) & = 159.1, 139.6,
137.7, 134.3, 129.4, 129.3, 127.7, 121.8, 115.9, 111.8, 69.9, 21.7, 21.3. Anal. Calcd.
for CsH;c0: C, 84.87; H, 7.60. Found: C, 84.63; H, 7.46.

Me
Me
LT

3b'
1-(4-Methylbenzyloxy)-2-methylbenzene.'® White solid, Mp: 62 °C. '"H NMR (400
MHz, CDCls) 8 = 7.24 (d, J = 6.8 Hz, 2H), 7.12-7.02 (m, 4H), 6.78 (d, J = 7.6 Hz,
2H), 4.93 (s, 2H), 2.27 (s, 3H), 2.19 (s, 3H). 3C NMR (100 MHz, CDCly) & = 157.1,
137.5, 134.6, 130. 8, 129.3, 127.3, 127.2, 126.8, 120.6, 111.5, 69.8, 21.3, 16.5.

oy
MeO Me

1-(2-Methylbenzyloxy)-4-methoxybenzene. White solid, Mp: 53-54 °C. 'H NMR

3¢’

(400 MHz, CDCl;) 6 = 7.38 (d, J = 7.2 Hz, 1H), 7.25-7.16 (m, 3H), 6.91 (d, J=9.2
Hz, 2H), 6.82 (d, J = 9.2 Hz, 2H), 4.95 (s, 2H), 3.73 (s, 3H), 2.35 (s, 3H). 3C NMR
(100 MHz, CDCl;) ¢ = 154.1, 153.2, 136.7, 135.2, 130.5, 128.7, 128.3, 126.1, 115.9,
114.8, 69.4, 55.8, 19.0. Anal. Calcd. for CsH;0,: C, 78.92; H, 7.06. Found: C, 78.64;
H, 6.87.

o8
Me Me

1-(2-Methylbenzyloxy)-4-methylbenzene. White solid, Mp: 42-43 °C. "H NMR (400

3d'

MHz, CDCls) § = 7.40 (d, J = 6.8 Hz, 1H), 7.27-7.20 (m, 3H), 7.10 (d, J = 8.4 Hz,
2H), 6.89 (d, J = 8.4 Hz, 2H), 5.00 (s, 2H), 2.37 (s, 3H), 2.29 (s, 3H). 13C NMR (100

8



MHz, CDCl3) 6 = 156.9, 136.7, 135.1, 130.4, 130.2, 129.9, 128.6, 128.2, 126.0, 114.7,
68.7, 20.5, 18.9. Anal. Calcd. for C;sHc0: C, 84.87; H, 7.60. Found: C, 84.66; H,
7.43.

3-[(4-methoxyphenoxy)methyl]pyridine. Light yellow solid. Mp: 35 °C. 'H NMR
(400 MHz, CDCl;) & = 8.66 (s, 1H), 8.57 (d, J=4.8 Hz, 1H), 7.76 (d, J= 8.0 Hz, 1H),
7.33-7.28 (m, 1H), 6.90 (d, J = 9.2 Hz, 2H), 6.84 (d, J = 8.8 Hz, 2H), 5.02 (s, 2H),
3.76 (s, 3H). 3C NMR (100 MHz, CDCl3) é = 154.3, 152.5, 149.3, 149.0, 135.3,
132.8, 123.5, 115.9, 114.8, 68.3, 55.7. Anal. Calcd. for C;3H;3NO,: C, 72.54; H, 6.09;
N, 6.51. Found: C, 72.28; H, 6.23; N, 6.31.

Cl

Me 3¢
1-(2-Methylbenzyloxy)-2-chlorobenzene. Colorless oil. 'H NMR (400 MHz, CDCl5)

6=7.38(d,J=6.8 Hz, 1H), 7.29 (dd, J = 8.0, 1.6 Hz, 1H), 7.17-7.09 (m, 4H), 6.91 (d,
J=8.4 Hz, 1H), 6.82 (t, J = 7.6 Hz, 1H), 5.02 (s, 2H), 2.31 (s, 3H). 3*C NMR (100
MHz, CDCl3) 6 = 154.3, 136.5, 134.4, 130.4, 128.3, 127.7, 126.1, 123.4, 121.7, 114.0,
69.5, 19.0. Anal. Calcd. for C4H;C1O: C, 72.26; H, 5.63. Found: C, 72.38; H, 5.39.

References
1 S. Gowrisankar, A. G. Sergeev, P. Anbarasan, A. Spannenberg, H. Neumann and
M. Beller, J. Am.Chem. Soc., 2010, 132, 11592.
2 S. Stojan and M. Zupan, J. Chem. Soc., Chem. Commun., 1981, 148.
3 P. An, Z.-F. Shi, W. Dou, X.-P. Cao and H.-L. Zhang, Org. Lett., 2010, 12, 4364.
4 M. Ueno, M. Yonemoto, M. Hashimoto, A. E. H. Wheatley, H. Naka and Y.

9



10

11

12

13

14

15

16
17

18

Kondo, Chem. Commun., 2007, 2264.

K. E. Torraca, X. Huang, C. A. Parrish and S. L. Buchwald, J. Am. Chem. Soc.,
2001, 123, 10770.

L. I. Bunina-Krivorukova, V. P. Martynova, L. P. Kleeva and K. V. Bal'yan, J.
Org. Chem.(USSR), 1969, 5, 885.

H. J.-M. Dou, P. Hassanaly and J. Metzger, J. Heterocyclic Chem., 1977, 14, 321.
J. Yoon, C. Sheu, K. N. Houk, C. B. Knobler and D. J. Cram, J. Org. Chem.,
1996, 61, 9323.

A. H. Maki and D. H. Geske, J. Am. Chem. Soc., 1961, 83, 1852.

L. Testaferri, M. Tiecco, M. Tingoli, D. Chianelli and M. Montanucci,
Tetrahedron, 1982, 38, 3687.

H. Wang, Y. Ma, H. Tian, A. Yu, J. Chang and Y. Wu, Tetrahedron, 2014, 70,
2669.

M. Wolter, G. Nordmann, G. E. Job and S. L. Buchwald, Org Lett., 2002, 4, 973.
C.-G. Yang and C. He, J. Am. Chem. Soc., 2005, 127, 6966.

R. Hosseinzadeh, M. Tajbakhsh, M. Mohadjerani and M. Alikarami, Synlett,
2005, 1101.

Y. Jin, Z.-Y. Zhou, W. Tian, Q. Yu and Y.-Q. Long, Bioorg. Med. Chem. Lett.,
20006, 16, 5864.

C. Goux, P. Lhoste and D. Sinou, Synlett, 1992, 725.

A. S. Singh, S. S. Shendage and J. M. Nagarkar, Tetrahedron Lett., 2014, 55,
7243.

E. A. Bugnet, A. R. Brough, R. Greatrex and T. P. Kee, Tetrahedron, 2002, 58,
8059.



'H NMR and 3C NMR spectra of compounds 3a-3f'
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