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Fig.1 The Diels—Alder reaction of Anthracene and Cylopentadine Anhydride Compound
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Fig.2 Atomic number,charges and imaginary vibration mode of transition state
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Tab.1 Parameters of key atoms nm
(3N R1+R2 TS P

C14-C32 1.335 85 1.424 32 1.542 17
C19-C8 1.405 00 1.454 52 1.520 09
C4-C5 1.400 60 1.406 09 1.41023
C7-C18 1.400 59 1.45572 1.520 05
C14-C19 — 2414 61 1.572 04
C18-C32 — 2.544 35 1.542 17
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MO FI LUMO BB BE LT , BEHZEH /)N, 4351124 0.033 00 eV F10.125 00 eV; 24 R1 i HOMO 5 R2 (1) LUMO
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Theoretical Calculation on the Diels-Alder Reaction of Anthracene and
Cyclopentadiene Anhydride Compound

Xu Wenyuan, Xu Nana, Tang Jing, Du Ruihuan, Li Min, Hu Lin

(School of Basic Sciences, East China Jiaotong University , Nanchang 330013, China)

Abstract: In order to provide theoretical reference for the Diels-Alder reaction research of anthracene deriva-
tive, aldehydes and benzoyl chloride, B3LYP/6-31G (d, p) theory is used to calculate the Diels-Alder reaction
mechanism of anthracene and cyclopentadiene anhydride compound. The results indicate that the reactions of
carbon-carbon bonds formation and fracture are concerted and synchronous processes. Cyclopentadiene anhy-
dride compound is parallel approach to anthracene, orbits reaching maximal overlapping sequence. Reactions
are in full agreement with frontier orbital theory. Reactions are exothermic reactions, which are accordance with
experimental observations. The thermodynamic results are consistent with kinetics.

Key words: anthracene ; cyclopentadiene anhydride ; Diels-Alder reaction; B3LYP/6-31G(d,p)
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