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Abstract - O-Alk-3-enyl- and O-alk-4-enyl-Se-phenylselenccarbonates undergo regio-

specific exo cyclization to the corresponding #- and é-lactones on treatment with

tri-n-butylstannane and AIBN.

In a recent communication we described the synthesis of «-alkylidene-g-lacttnes by intramolecu-

lar addition of alkoxycarbonyl free-radicals to acetylenes.l Alkoxycarbonyl radicals are read-

ily generated by trialkylstannane-ATBN (azobisiscbutyronitrile) induced hamolysis of the

carbon-selenium bond of selerncaﬂxnates.l'z The transient radicals produced by this method
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Table: Reaction of O-alk-3-enyl-Se-phenylselenccarbonates 1 with tri-n-butylstarmane and AIBN

Selenocarbonates 1 Method Products Isolated
yields (%)
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Methods: A. Standard conditions: A solution of the selenocarbonate (1 mmol), tri-n-butylstan-
nane (1.15 equiv., 0.02M) and AIBN (0.1 equiv.) in benzene (57 ml) was heated at 80°C for 30
min. Products isolated by Gistillatien (b, d, £, g, h) or flash chrematography (a).>

B, As for A without solvent.

C. As for A with tri-n-butylstarmane concentration = 1 M.
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are subject to several competing processes, principally reduction and decarl:x:r.s:ylat:ic:n:2 conse-

quently their use in organic synthesis has been limited. We now describe a general synthesis
of lactones involving the ring closure of O-alkenyloxycarbonyl radicals which have various sub-
stitution patterns.

O-Alk-3-enyl-Se-pherylselenocarbonates 1,54 were treated with tri-n-butylstannane as specified
in the Table. The alkenyloxycarbonyl radicals 2 generated in this way undergo the transforma-
ticns illustrated in Scheme I. The experimental results sumarized in the Table indicate that
the ring closure of alk-3-enyloxycarbonyl radicals proceeds exclusively in the exo mode, cf. 2
+ 6. No products of endo addition, cf., 2 ~ 8 » 9, were detected.” Under standard conditions
(Table, Method A) the resulting s-lactones 7 were isolated in excellent vield (entries a, b, d,
£, h). The sole exception (entzy g) irwolves the derivative of a secondary benzylic alcohol
for which decarboxylation is favoured as a highly stabilized benzylic radical 4, Rl=Ph,
RE=R3-R4-RO-H) is formed.® Decarboxylation, cf. 2 ~ 4 = 5, does not interfere with the cycli-
zation of other secondary (entry f) or tertiary selemocarbonates (entry hj. It is noteworthy
that the reglochemistry of cyclization is rot altered by introduction of a second substituent
on the double bond at the site to which the free-radical adds. Direct hydrogen transfer to
intermediate radicals 2 to give the corresponding formyl ester 3 was only observed in experi-
ments performed under especially high concentrations of tri-n-butylstamnane (entries ¢ and &).
The hcologous O-alk-4-enyl-Se-phenylselenccarbonate 10 regiospecifically cyclized to the cor-
responding d4-lactone 11 (91%) when reacted at low concentration of tri-n-h:tylstamane,7 the
formy) ester 12 (3%) being a minor by-product (Scheme II). When the reaction was performed
under standard conditions (cf. Table, Method A) the combined yield of 11 and 12 remained high?
but the product ratio 11:12 decreased to 4:1. This indicates that, as expected, the rate of 6-

exo cyclization of alkaxycarbornyl radicals is considerably slower than that of the 5 exo
cyclizations described in the Table. The reported® failure to cyclize a similar selenocarbo-
nate is probably due to different (unspecified) reaction conditicns. In the following paper we
report the related synthesis of 6-membered ring ketonss.” '
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