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Abstract

An efficient three-step synthesis of 1,3-dicyclopropyl-1,2-propadiene 
(4) (overall yield 68%) starting 
from dicyclopropyl-acetylene was developed. The allene, when coupled 
with several aryl iodides and aryl bromides under palladium catalysis 
in the presence of a reactive dienophile, was found to undergo a 
domino Heck-Diels-Alder reaction to yield 3-(1′-arylalkenyl)-substituted cyclohexenes 9 in moderate to good yields (36-86%).
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[bookmark: RG30902ST-12]12  
            
Dimethyl 3-[(2′-Cyclopropyl-1′-phenyl)ethenyl]cyclo-hex-4-en-(
            E
            )-1,2-dicarboxylate 
(
            5a). Typical 
Procedure: A solution of 11.2 mg (50.0 µmol, 5 mol%) 
of palladium(II) acetate and 39.3 mg (150 µmol) of triphenylphosphine 
in 1 mL of anhyd DMF in a 5 mL Pyrex-screw-cap bottle is flushed 
with nitrogen for 10 min. A mixture of 120 mg
(1.00 mol) 
of 1,3-dicyclopropyl-1,2-propadiene, 245 mg (1.20 mmol) of phenyl 
iodide, 202 mg (2.00 mmol) of triethylamine and 288 mg (2.00 mmol) 
of dimethyl maleate are added and the mixture is stirred under nitrogen 
in the capped bottle at 100 °C for 24 h. The reaction 
is quenched by addition of 10 mL of water, and the mixture is extracted 
with diethyl ether (4 × 10 mL). The combined 
organic layers are washed with water (3 × 25 mL) 
and brine (25 mL). The solution is dried (MgSO4), the 
solvent removed, and the residue purified by chromatography on 60 
g of silica gel [pentane-diethyl ether (10:1), R
            f = 0.10] to 
yield 293 mg (86%) of 5a. IR (KBr): ν = 2982, 
2873, 1746, 1492, 1383, 1249, 1125, 1077, 953, 845, 763, 702 cm-1. 1H 
NMR (600 MHz, CDCl3): δ = 0.21-0.27 
(m, 2 H, cPr-H), 0.56 (ddd, 3
            J = 8.2, 
2.4 Hz, 2
            J = 0.6 Hz, 2 H, cPr-H), 1.17 (m, 1 H, cPr-H), 
2.10 (m, 1 H, 6-H), 2.27 (m, 1 H, 6-H), 2.69 (dd, 3
            J = 10.9, 
10.1 Hz, 1 H, 2-H), 2.94 (dt, 3
            J = 10.9, 5.4 Hz, 1 H, 
1-H), 3.37 (ddd, 3
            J = 10.1, 3.9 Hz, 4
            J = 2.0 
Hz, 1 H, 3-H), 3.57 (s, 3 H, OCH3), 3.60 (s, 3 H, OCH3), 
4.81 (d, 3
            J = 9.9 Hz, 1 H, 2′-H), 5.64 (m, 2 H, 4-H, 5-H), 
7.14-7.32 (m, 5 H, Ph-H). 13C 
NMR (62.9 MHz, CDCl3): δ = 7.3 
(CH2, cPr-C), 11.1 
(CH, cPr-C), 
27.2 (CH2, C-6), 42.1 (CH, C-1), 46.6 (CH, 
C-2), 48.5 (CH, C-3), 51.5 (CH3, OCH3), 51.9 
(CH3, OCH3), 124.6 
(CH, C-5), 126.7 (CH, 
Ph-C), 127.8 (CH, Ph-C), 129.6 (CH, C-4), 129.7 (CH, 
Ph-C), 135.2 (CH, C-2′), 138.6 
(C
            quat, Ph-C), 139.2 (C
            quat, C-1′), 
174.4 (C
            quat, COO), 175.1 
(C
            quat, COO). MS (EI, 70 eV): m/z (%) = 341/340 
(8/38) [M+], 309(20), 
280(100), 249(39), 221(61), 205(33), 193(28), 167(29), 143(70), 
128(34), 115(24), 91(43), 77(8), 59(12), 41(4). Calcd. for C21H24O4 (340.4): 
C, 74.09; H, 7.11. Found: C, 74.34; H, 6.94.
[bookmark: RG30902ST-15]15  A control experiment which was carried 
out with the isolated hexatriene 7 and 
dimethyl maleate in 5 mL DMSO at 100 °C for 18 
h in the absence of any base and palladium catalyst, gave the same 
product 5a as a mixture of diastereoisomers (2.3:1) 
in 36% yield.
[bookmark: RG30902ST-16]16  All new compounds were fully characterized 
by spectroscopic methods (1H NMR, 13C 
NMR, IR, MS) and bulk purities were established for most of them 
by elemental analysis.
[bookmark: RG30902ST-17]17  
            
Typical Two-step 
Procedure: A solution of 11.2 mg (50.0 µmol, 5 mol%) 
of palladium(II) acetate and 39.3 mg (150 µmol) of triphenylphosphine 
in 1 mL of anhyd DMF in a 5 mL Pyrex-screw-cap bottle is flushed 
with nitrogen for 10 min. 120 mg (1.00 mol) of 1,3-dicyclopropyl-1,2-propadiene, 
1.20 mmol of the aryl iodide and 202 mg (2.00 mmol) of triethylamine 
are added, and the mixture is stirred at 80 °C 
for 5 h. Then 2 mmol of the dienophile is added and the mixture 
is stirred at 100 °C for 18 h. The reaction is quenched 
by addition of 10 mL of water, and the mixture extracted with diethyl 
ether (3 × 10 mL). The combined organic 
layers are washed with water (2 × 25 mL) 
and brine (25 mL). After drying (MgSO4), the solvent 
is removed and the residue purified by chromatography.
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