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Acyloin Condensation with Some y-lactone Esters 
By E I I C H I  FUJIT,I,  1’ETSURO FUJITA, HAJI3IE I<ATAYAiLIA, aild sOXOl<O f < U S I S H I M A  

(Tmti t ir te  for Chemical Research, Kjloto Uqzivevsity, Takatsztki ,  Osaka-fir, J a p m )  

T H E  rcaction of lactoiie cster (1)l derived iron1 
ennicin, a diterpene of I s o d o n  species, with sodium 
in liquid ammonia gave an oily 6-heniiketal-i-01 
derivative (11) [vtnal(CHCl3) 3.500, 1028, and 
1006 cm-l ,  8 0-88 (BH, doublet, J = 5 0  c./sec.), 
1-15, 1.30 (each 3H, singlet), 3.12 (lH, doublet, 
J = 8*0c. /sec. ,  C-i-H), 3-68 (2H, LU3 type, J = 

8.0 c./sec.), and 4-41 p.p.ni. (CDCI,) ( l H ,  singlet, 
011): as a niajor product, but the use of a large 
excess of sodium resulted in an increase of the 
yield of triol (111) and diol (IV). A by-product 
(V) ,  in which the methoxycarbonyl group of the 
starting material (I) n’as reduced to hydroxyinethyl, 
was also obtained. 

The niajor product (11) on acetylation afforded 
diacetate (TI). Sodium borohydride reduction of 

(11) gave a triol (VII), which is a C-6 epinier of the 
foregoing triol (111). Trio1 (V1I) on acetylation 
yielded diacetate (VIII), which on further acetyl- 
ation under more vigorous conditions afforded 
triacetate (IX), wliilc triol (IIT) on acetylation 
easily gave triacetatc: (X). 

Subsequently, ;I new lactonc diester (XIII), 
C,,H,,O,, 111.p. 155-166‘, was prepared b y  de- 
sulphurizatioii with Raney nickel of the thioketal 
(XII),  C,,H,,O,S,, 1n.p. 118-120”, of the known 
keto-lactone diester (XI) ., It was allowed to react 
with sodium in liquid aininonia to give two acyloin 
products (XIV) [v ,,,,,(CHCI,) 3500, 3450-3300, 
and 1725 cm.-l, 8 3-14 (IH, doublet, J = 8.0 
c./sec., C-7-H), 3.65 (2H, XB type, J = 8-0 c./sec.), 
and 3-66 p.p.ni. (CT)CI,) (3H, singlet)] anti (XV) 
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(I; K'=Ha, R2==;lle) 
(XI; R'=O, RS= C02Me) 

(SII; R'=[ S ., R2=COpM~) 
!3 

(XIII; K'=Hs, R'=CO?Rle) 

(11; R=Me) 
(XIV; R=COdIe) 
(XV; K=CH'OH) 

(111; IC=H) 
(Xi R=Ac) 

OH 
(XVIII) (XVII) 

:C,oH,,04, n1.p. 79-82', v,,,(CHCl,) 3380 cm.-l, whereas the acyloiii products of abietane type arc 
6 3-12 ( lH,  doublet, J = 9.0c./sec., C-7-H), 3.54 6-heniiketals; in either case, the niajor product 
(2H, multiplet, >CH-CH,-OH), and 3-65 p.p.ni. was found to be the thermodynamically more stable 
(CDC1,) (2H, AB type, J = 8.5 c./sec.)], ac- hemiketal, in agreement with a study of stereo- 
companied by a by-product (XVI). models. 

(Receizled, Jawidavy 13tlr, 1967 ; Cow. 042.) The major product in the acyloin reaction with 
lactone ester (XT'II) was the 7-hemiketal (XVIII),l 
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