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“Formal” Ru-Catalyzed [4+2+2] Cycloadditions of 1,6-Diynes to 1,3-Dienes

am

Recently, we have developed a “formal” Ru- Bellm

catalyzed [4+2+2] cycloaddition of red. eim.

unsubstituted 1,6-diynes 1 to 1,3-dienes 2 to

give 1,35-cyclooctatrienes 4.! A plausible

mechanism involves the initial Ru-catalyzed Bne

linear coupling between diynes 1 and 1,3-dienes

2 to give (3252)-1,35,7-octatetraenes 3,

which undergo conrotatory 8ne-

electrocyclization to 1,3 5-cyclooctatrienes 4.

L/ CI

/ L = CH,CN
4 @C' X= C(CO,Me),

Electrocyclization of 1-Aryl-and Heteroaryl Substituted (1Z,32)-1,3,5-Hexatrienes

Peri selectivity of the electrocyclization of

811:e :C 1-aryl-substituted (1Z232)-1,3,5-
hexatrienes 6a, obtained by Ru-catalyzed
=, Ru N 4 linear couplig of 16-diynes 1 to Z-
X — DME. 80°C N 7a 66% propenylarenes 5a, can be efficiently
' modulated depending on the aromaticity of
6ne’ the arene: 1,3 5-hexatrienylarenes give
\A~ X/\:C 8ne- electrocyclization with exception of
1 5a 6a 1,3,5-hexatrienylbenzenes, which give 6ne-
X = C(CO,Me), 8a 45% electrocyclization.?

Ru = 10% [Cp*Ru(CH3CN);]PFs / 10% Et,NCI.
When the reaction was performed using
Z-propenylheteroarenes such as 5b, 1,4,6-
_ Ru = [1.51H cyclooctatrienes 9b were obtained in quite
X + _ > X:C 2 . x/\:C good yields. The reaction takes place
N DMF, 80°C 40-72% through the initial formation of 1,3,5-
cyclooctatrienes 7b by a “formal” Ru-

catalyzed [4+2+2] cycloaddition reaction
followed by a [1,5]-hydrogen shift.

5b 7b 9b
X =C(CO,Me), Y=O, NTs
DFT Calculations: 6me- vs 8ne- Electrocyclization Reactions3

DFT calculations were performed for the 6me- and 8re- electrocyclizations of (12,32)-1,3,5-hexatrienes 6a” and 6b’. The results
clearly show that 6ne- electrocyclizations are thermodynamically favored, whereas 8ne- electrocyclizations are kinetically favored.
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