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Although there are several synthetic methods of benzo
furan derivatives,1 they are often hampered by low yields 
or involve starting materials which are not easily accessible. 
One possible method for these compounds involves the use 
of Claisen rearrangement of aryl 3-chloroallyl ethers2 or aryl 
propargyl ethers.3 However, these methods have some limi- 
tations. In the case of aryl p-chloroallyl ethers, the use of 
옪olvents that have high boiling point with long reaction time 
is required and resulted in low yields of products in most 
cases.2 Claisen rearrangement of aryl propargyl ethers need
ed electron withdrawing substituents on the aryl group to 
afford the desired benzofuran derivatives in reasonable yie
lds. Otherwise, benzopyran derivatives or a mixture of pro
ducts were obtained.3

In our synthetic studies on the herbicidal maleimide der
ivatives4 such as 3 and 4 by the use of Claisen rearrange
ment, we found that treatment of 1 or 2 with AICI3 at 
low temperature (-421：—”)afforded the desired 2-methyl- 
benzoE^Jfuran derivatives in good yields via tandem Claisen 
rearrangement-cyclization reaction. Aluminium chloride af-

Table 1. Synthesis of 2-Methylbenzo[Z>JFuran Derivatives

Entry Starting material Condition Product Yield
(%)

1 1 ~42°C^rt 3 72
2 1 rt 3 47
3 2 一 42b—>灯 4 69
4 2 rt 4 59
5 6a -42t 9a 36
6 6b 一 42%：* 9b 75
7 6c 一 42 笆 g 9c 45
8 6d -42t-*rt 9d 63
9 6d rt 9d 40

10 6e —42t— 9e 38

forded the best results for the formation of 3 and 4 in com
parison with the other catalysts such as EtzAlCl, SnCU or 
CF3COOH. Various Lewis acids including A1C13 or Bronsted 
acids have been used in Claisen rearrangement.5 However, 
to our knowledge, there were no reports on the reaction 
of aryl P-chloroallyl ethers with A1C13.

Thus, we examined the reactions with some aryl P-chloro
allyl ethers 6. Aryl p-chloroallyl ether derivatives 6 were 
readily prepared by treatment of the corresponding phenol 
derivatives 5 with 2,3-dichloropropene and potassium carbon
ate in acetone heated under reflux. The ether 6 were dis
solved in dry dichloromethane and cooled to — 42t (dry 
ice in CH3CN). Anhydrous AICI3Q equiv.) was added in one 
portion and stirred for 2 h. Then the reaction mixture was 
slowly warmed to room temperature and stirred for 2 h.

1 f기 •애。 3

2 R1 - - (CH2)4- 4

The reaction mixture was poured into cold water and 
extracted with dichloromethane. After usual work-up the 
crude products were purified by column chromatography to 
afford the desired compounds 9 in moderate yields. These 
results were summarized in Table 1.

a. X.H
b. X - 5-Ci
c. X - 5-NCfe 
a. X - 5.7-CI2 
• . X . 4.6.7-MeL,

As shown in Table 1, the reactions at room temperature 
(entry 2, 4, and 9) showed lower yields than the reactions 
performed at low temperature. The use of 1.0 equiv. of A1C13 
was needed to obtain the optimal results. The sequence of 
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formation of 2-methylbenzoE/>]furan derivatives is as follows: 
(1) Claisen rearrangement of 6 to 7; (2) acid-catalyzed cycli
zation of 7 to 8; (3) spontaneous loss of HC1 to form 9.

Characterization of Prepared Compounds. 3： Yield 
72%; 】H-NMR (CDC13) 82.09 (s, 3H), 2.17 (s, 3H), 2.48 (d, 
J=1 Hz, 3H), 6.26 (d,/=l Hz, 1H), 7.15 (d,/=9.9 Hz, 1H); 
MS (70 eV) m/z 53 (43), 54 (43), 307 (M+, 100).

4: Yield 69%; 'H-NMR (CDC13) 81.80 (m, 4H), 2.43 (m, 
4H), 2.46 (s, 3H), 6.28 (d,/=Ll Hz, 1H), 7.13 (d,/=9.8 Hz, 
1H); MS (70 eV) m/z 52 (34), 77 (59), 79 (100), 107 (32), 
333 (M+, 70).

9a: Yield 36%; 】H・NMR (CDC13) 82.44 (s, 3H), 6.36 (d, 
J= 1.1 Hz, 1H), 7.13-7.50 (m, 4H); MS (70 eV) m/z 103 (10), 
131 (85), 132 (M+, 100).

9b: Yield 75%; 】H・NMR (CDC13) 82.39 (s, 3H), 6.25 (d, 
•/=0.9 Hz, 1H), 7.09-7.39 (m, 3H); MS (70 eV) m/z 51 (39), 
165 (100), 166 (M+, 81), 167 (39), 168 (25).

9c: Yield 45%; 】H・NMR (CDCk) 62.51 (s, 3H), 6.52 (d, 
/=0.7 Hz, 1H), 7.43-8.39 (m, 3H); MS (70 eV) m/z 77 (48), 
103 (49), 131 (46), 177 (M+, 100).

9d: Yield 63%; 】H・NMR (CDC13) 82.47 (d, J=1 Hz, 3H), 
6.33 (d, J= 1 Hz, 1H), 7.17-7.30 (q, 2H); MS (70 eV) m/z 
102 (27), 165 (25), 199 (85), 200 (ML 100), 201 (64), 202 
(60).

9e: Yield 38%; lH-NMR (CDC13) 82.40 (s, 3H), 2.45 (s, 3H), 
2.47 (s, 3H), 2.51 (s, 3H), 6.39 (d,/=l Hz, 1H), 6.87 (s, 1H); 
MS (70 eV) m/z 159 (99), 173 (65), 174 (M+, 100).
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