
Carbocyclization of Alkynals Promoted by
Brönsted Acids

L. Escalante E., C. González-Rodríguez, J. A. Varela, C. Saá* 
Departamento de Química Orgánica, Centro Singular de Investigación en Química Biológica y Materiales 

Moleculares, Universidad de Santiago de Compostela, España
Correo electrónico: carlos.saa@usc.es 

Acknowledgement: We thank the Ministerio de Ciencia e Innovación (CTQ2008-06557), Consolider Ingenio
2010 (CSD2007-00006) and FEDER and Xunta de Galicia (2007/XA084 and INCITE08PXIB209024PR) for
financial support. C.G-R. also thanks Xunta de Galicia for a postdoctoral Anxeles Alvariño contract (AA.08-68)
and L.E. to Fundación Gran Mariscal de Ayacucho (Fundayacucho –Venezuela) for a predoctoral fellowship.

Referencias: 1 González-Rodríguez, C.; Escalante, L.; Varela, J.A.; Castedo, L.; Saá, C. Org. Lett, 2009, 11, 1531.

We recently described the carbocyclization of 5-, 6- and 7-
alkynals 1 promoted by trifluoroacetic acid to exo
cycloalkenones 2.1

Alkynals 1 Cycloalkenones 2 R %

Et
C5H11
Ph

60
60
83

Me
C5H11

63
67

Me 57

Me
a C5H11

Ph

b     C5H11

92
74
56

77

Table 1.- Carbocyclization of 5-, 6- and 7-alkynals 1 in TFA

Conditions : 0.5 mmol of alkynals 1 in 3 mL of TFA, 90 ºC, 1-2 h.

Table 2.- Carbocyclization of conjugated enynals 3 in HBF4

Enynal 3 Bicyclic enones 4, 5 % 
(4:5 ratio)

46 
(1:3)

79 
(1:4.5)

89 
(3:1)

30 
(3:1)

66
(1:1.7)

Conditions: 0.5 mmol of enynals 3 in 3 mL of CH2Cl2 and 3 eq HBF4 , 0 ºC, 10-40 min.

Interestingly, when cyclization of enynals 3 was performed
bicyclic enones 4 and 5 were obtained.

The bicyclic enones 4 and 5 could be derived from an acid-promoted
carbocyclization followed by Nazarov cyclization.

X = C(CO2Me)2, CH2
R = Alkyl, Ph
n = 1,2,3

E = C(CO2Me)2
R1 = alkyl, H
R2 = alkyl, H
n = 1, 2
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a X = C(CO2Me)2
b X = CH2
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