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Density Functional Theory Study on the Mechanism of Organophos-
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Abstract Organophosphine-catalyzed cycloaddition reaction provides an efficient method for the construction of valuable
heterocycles. In this article, density functional theory calculations were performed on the mechanism of a phosphine-catalyzed
[4+2] cycloaddition between conjugated dienes and enones reported recently. The overall reaction consisted of four sequential
processes, namely the formation of the zwitterionic intermediate, intermolecular nucleophilic addition, intramolecular cycliza-
tion, and removal of the organophosphine. The activation free-energy barrier was estimated to be 84.4 kJ/mol, and the overall
free-energy change was computed to be —18.8 kJ/mol. For the asymmetric variant of the reaction, the predicted enantioselec-
tivity results were consistent with experimental findings, and what’s more, a distortional strain model was proposed to under-
stand the observed enantioselectivity. Lastly, the substituent effects concerning the diene substrate were explored, which re-
vealed that an ester group on the C(2) position would exert a much stronger influent on the reactivity than that on the C(1)
position. The conclusions drawn in this work can help organic chemists to optimize experimental conditions and design new
reactions.
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THEIE S BRI B B R, RN TR E oy Haem
FRIAR /N R B — 2R 8 o o e 0 A HEAT T PN B S B AR
PRt B0l DA IS M. N T IRE R E IR
FE, K m06 J7i%A 6-311-+ +GH*IE4L0} i f o sk
177 B BERRIE, R SMD R R FE 175 71 3k wi 201,
Gaussian 27 FH AR SRR SR V508 R 1P 3, X
EA R LD G A AL 5 Y G ST S E =
S g Y, T 0 SR B A AR T IR R 2 R
JE ) 50%~70%2). DA A LI THE TAEHE Gaussian
FEJ7 4t s e LL— AR 7, BT 3 gk &R
2 18 B AR SC TR ) s AR A1 (0.1~0.15 mol/L),
ERF R2 5 R JG, TRATHERTA S50 (1 i E R LA
0.7, FHHT HHRETHH.

48 Bh A1 Kl (Supporting Information) AT 5 T &Y =4k
JURTARFR . LA REAI. & Fh BE S B0t A b 7o HLBE 2
P, X LR AT B S 2 AR T I 3k (http://sioc-journal.
en/) B R ERL
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