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Abstract A systematic study of the mechanism of phe-

nylselenoetherification of a naturally occurring alcohol

linalool with PhSe? was performed at the B3LYP/6-

311?G(d,p) level of theory, in conjunction with the CPCM

solvation model. The syn and anti reaction pathways were

examined in the absence and presence of some Lewis bases

(quinoline, piperidine, pyridine, and triethylamine) as cata-

lysts. It was found that the reaction occurs via the

phenylseleniranium intermediate, which further suffers a

nucleophilic attack of the oxygen to two olefinic carbon

atoms. This intramolecular cyclization yields 5-ethenyl-5-

methyl-2-[2-(phenylseleno)-prop-2-yl]tetrahydrofuran as the

major product and 6-ethenyl-2,2,6-trimethyl-3-phenylsele-

notetrahydropyran as the minor product. Lewis bases facilitate

the reaction by strong hydrogen bonds between the alcoholic

hydrogen and nitrogen of an additive moiety, and they stabi-

lize the product complexes. Since the formation of the

tetrahydrofuran derivative requires higher activation energy,

but is thermodynamically more stable than the tetrahydropy-

ran, it was concluded that the phenylselenoetherification

reaction of linalool is thermodynamically controlled.
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Introduction

Substituted tetrahydrofuran and tetrahydropyran rings are

common in many natural products and play an important

role as building blocks for the synthesis of various biolog-

ically active organic target molecules [1]. Stereoselective

synthesis of substituted cyclic ethers [2, 3] is important and

requires considerable attention since cyclic ether units are

frequently found in polyether antibiotics [4–6], C-glyco-

sides [7–10], and polyene mycotoxins [11–15].

Cyclization of unsaturated alcohols leading to cyclic

ethers is well documented in the literature as a convenient

pathway in the synthesis of natural products and related

compounds [16]. Different electrophilic selenium reagents

and a variety of reaction conditions have been employed,

and recent reviews highlight the broad scope of this

general procedure [17–20]. In recent years, we have

studied intramolecular cyclizations of some D4- and D5-

alkenols by means of phenylselenyl halides [21–29]. The

outcome of these reactions is influenced by the nature of

the selenium reagent used. The use of phenylselenyl

halides in these reactions can lead to some side reactions,

such as the addition of PhSeX to the double bond of the

alkenol.

Although procedures for these cyclizations have been

well established, the interactions between the selenium

electrophile, counterion, solvent, and substrate have not

been fully understood. In a recent article [29], density

functional theory was used to simulate phenylselenoether-

ification of pent-4-en-1-ol. It was shown that the

cyclization occurs via an SN2-like transition state, leading

to the generation of a THF-type phenylseleno ether. When

an additive is not present in the reaction system, the pro-

cess is endothermic, whereas in the presence of pyridine

the reaction is exothermic. In addition, quantum-chemical
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