CHEMICAL COMMUNICATIONS, 1967

Acyloin Condensation with Some Y-Lactone Esters
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TrE reaction of lactone cster (I)! derived {from
enmein, a diterpene of Isodon species, with sodium
in liquid ammonia gave an oily 6-hemiketal-7-ol
derivative (II) [vmax(CHCIL;) 3500, 1028, and
1006 cm.~1, § 0-88 (6H, doublet, J = 5:0 c./sec.),
1-15, 1-30 (each 3H, singlet), 3-12 (1H, doublet,
J = 80c./sec., C-7-H), 3-68 (2H, AB type, J =
8-0 c./sec.), and 4-41 p.p.m. (CDCl,) (1H, singlet,
OH)? as a major product, but the use of a large
excess of sodium resulted in an increase of the
yvield of triol (III) and diol (IV). A by-product
(V), in which the methoxycarbonyl group of the
starting material (I) was reduced to hydroxymethyl,
was also obtained.

The major product (II) on acetylation afforded
diacetate (VI). Sodium borohydride reduction of

(IT) gave a triol (VII), which is a C-6 epimer of the
foregoing triol (ITI). Triol (VII) on acetylation
vielded diacetate (VIII), which on further acetyl-
ation under more vigorous conditions afforded
triacetate (IX), while triol (III) on acetylation
easily gave triacetate (X).

Subsequently, a new lactone diester (XIII),
CyoH,3,0¢, m.p. 155—156°, was prepared by de-
sulphurization with Raney nickel of the thioketal
(XII), CyyH3406S,, m.p. 118—120°, of the known
keto-lactone diester (XI).2 It wasallowed toreact
with sodium in liquid ammonia to give two acyloin
products (XIV) [vna.x(CHCl;) 3500, 3450—3300,
and 1725 cm.7!, § 3-14 (1H, doublet, J = 8-0
c./sec., C-T-H), 3-65 (2H, AB type, J = 8:0c./sec.),
and 3-66 p.p.m. (CDCl,) (3H, singlet)] and (XV}
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(I, R'=H3, R*=Me)
{XI; R'=0, R*=C0:Me)

(XIL; R'=[, R*=CO:Me)
(XIII; R'=H;, R*=COxMe)

0
(VII; R'=R%=H) . { CO=Me
(VIIT; Rl:=Ac, R?=H) g
(IX; R'=R%=Ac) 0 (XVID)

[CpoH 3304, m.p. 79—82°, vimax(CHCl;) 3380 cm. Y,
& 312 (1H, doublet, J = 9-0 c./sec., C-T-H), 3-54
(2H, multiplet, >CH—CHZ—OH), and 3-65 p.p.m.
(CDCly) (2H, AB type, J = 8-5c./sec.)], ac-
companied by a by-product (XVI).

The major product in the acyloin reaction with
lactone ester (XVII) was the 7-hemiketal (XVIII),*

(II; R=Me)
(XIV; R=COsMe)
(XV; R=CH,0H)

(V; R=Me)
(XVI; R=CHOH)

(I1I; R=H)
(X; R:’—‘A(‘\

whereas the acyloin produncts of abietane type are
6-hemiketals; in either case, the major product
was found to be the thermodynamically more stable
hemiketal, in agreement with a study of stereo-
models.
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