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Dehydrative C–H Alkylation and Alkenylation of Phenols with Alcohols: Expedient Synthesis for Substituted 

Phenols and Benzofurans
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Ruthenium-Catalyzed Dehydrative 
Benzofuran Synthesis via C–H Activation

Significance: Reported is the ruthenium-cata-
lyzed dehydrative ortho-functionalization of phe-
nols 1 with diols 2 affording benzofurans 4. When 
simple alcohols were employed, only ortho-func-
tionalized phenols were obtained (not shown). 
When diols 2 were employed, the cyclized benzo-
furans 4 were the preferred products. Inclusion of 
an excess of a simple alkene (cyclopentene) pro-
moted the coupling reaction. An impressive array 
of substrates were shown to undergo the transfor-
mation (4a–x), including more complex diols (4u) 
and structurally elaborate phenols (4s,4v,4w). A 
cursory investigation of the reaction mechanism is 
also reported.

Comment: The present report represents a highly 
convenient and robust method for the synthesis of 
substituted benzofurans, which are medicinally 
relevant heterocycles with a diverse range of bio-
logical activities (see Review below). The sheer 
scope and high yields of the reported process ap-
pear to make this method highly attractive for the 
synthesis of 2-substituted benzofurans. It would 
be interesting to know if the process performed as 
well on scale (10 g and above) as it does on more 
standard quantities (1 mmol).

Review: L. De Luca, G. Nieddu, A. Porcheddu, 
G. Giacomelli Curr. Med. Chem. 2009, 16, 1–20.
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Substrate scope:

OOH

4a (n = 1) 
4b (n = 2) 
4c (n = 3)

4d (n = 1, X = OMe)  
4e (n = 1, X = F)        
4f  (n = 2, X = OMe)  
4g (n = 3, X = OMe)

4h (R = Et)     
4i  (R = n-Bu)  
4j  (R = Ph)

4k 84% 4l 90% 4m 43%

4n 84% 4o 87% 4p 89% 4q 91%

4s 67% 4t 85%4r 74%

4u 63% 4v 81% 4w 82% 4x 81%

[(C6H6)(PCy3)(CO)RuH]+BF4
– (3) (1 mol%)

HO

HO
1 2 4

66%
86%
81%

89%
71%
91%
94%

83%
85%
90%

(1 equiv) (1.2 equiv)

C5H8 (3 equiv)

PhMe, 100 °C, 8–12 h 24 examples
43–94% yield
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