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In 1975, Baker? reported the 1solation of lemnalactone [ (1) or (2)] from Paralemmalia
digitiformis and indicated 1ts relationship with lemnacarnol (3)3. More recently, Tursch has
reported the isolation of 2-desoxylemnacarnol (4)4 and correlated its absolute configuration at
positions C4, CS5, C6 and Cll with lemnalactone. Moreover this latter report4 deduced structure
(2) for lemnalactone on the basis of infra red dilution studies, and assigned this configuration
at C7 to several compounds in their series. Although X-ray structures have been reported3'5,
all correlations between lemnalactone and these X-ray determined structures give no information

of the configuration at C7.

Extraction of a specimen of the soft coral Paralemmalia digitifbrmise afforded a mixture of

isomeric sesquiterpene lactones, C15H2202, (1) and (2) in 1.5% yield. The isomers were
7

separated by fractional crystallisation to give lemnalactone (1) (m.p. 105-106°C, [(x]D - 240°) ,

8'9. The structural

and 1ts low melting epimer, 7-epi—1emnalactone (2) (m.p. < 30°C, [a]D - 84°)
relationship between (1) and (2) was demonstrated by reductive cleavage of the lactones to the
related diols (5)4 and (6)4 which were monoacetylated at the primary alcohol position to give (7)
and (8). Each monoacetate (7) and (8) was oxidised to the same ketone (9)4. Oxidation of either
diol (5) or (6) afforded 2-desoxylemnacarnol (4)4 identical with the natural productlo. The
absolute configuration at C4, C5, C6, and Cll was thus identical in each of the compounds (1),
(2}, (3), and (4).

It was possible to measure the coupling constants (J

12 67

for their related dihydroderivatives (la)ll and (2a) " : (1) and (la) J6 7 =12 Hz ; (2) and
14

(2a) J6 7= 6 Hz. In a series of related sesquiterpene lactones, 1t has been shown that a
r

coupling constant near 10 Hz indicates trans ring fusion while a value near 5 Hz indicates cis

) for the lactones (1) and (2) and

fu51onl3. Having both epimers at C7, i1t was possible to say that lemnalactone (1) (J6 7 = 12 Hz)
r

was trans fused (and not cis as reported)4 while 7-epi-lemnalactone (2) (J6 5 = 6 Hz) was cis
’

fused.

Shift reagent studies on the two monoacetylated diols (7)14 and (8)15 confirmed the
transoid relationship of the 6,7-substituents in (7) [from (1)] and the eisoid relationship of
the 6,7-substituents in (8) [from (2)].

We have thus unambiguously demonstrated that the structure of lemnalactone 1s (1), and that

. 1
of the new sesquiterpene lactone, 7-gpi-lemnalactone 1s (2) 6.
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(la) = dihydro(l) (2a) = dlhydro(ZF> (3) X =0H, (4) X =
:l : Non oH ¥ ©
= CH
A cn,0r CH0R 20Ae
(5) R=H, (7) R = Ac (6) R =H, (8) R = Ac (9)
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14. Monoacetate (7), [oc]D - 39° (c, 0.3), lH—n.m.r. (CDCI3): 85.39 (6.0), m, H-1; 4.30 (8.0) m,
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J = 6 Hz, ll—CH3; 0.86 (1.45), 4, J = 6.5 Hz, 4-CH3; 1.40 (2.55), s, 5—CH3; 2.05 (2.8), s,

acetate.

15. Monoacetate (8), m.p. 90-91°, [a]D - 79°, (c, 0.3): 1H—n.m.r. (CDC13): §5.40 (5.87), m, H1;

4.31 (6.7), m, Wh/2 > 25 Hz, H7; 4.03 [(6.5), 44, J = 5, 11 Hz; (5.7), 44, J = 10, 11 Hz],
2.53 (7.3), m, H1l; 1.96 (4.56), dad, J = < 2, 4 Hz, H6; 1.19 (2.47), 4,

d, J =8 Hz, 12— CH2,
J = 7 Hz, 11-CH_,; 0.86 (1.23), 4, J = 6 Hz, 4-CH 1.01 (1.4), s, 5—CH3; 2.06 (2.9), s,
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acetate.

16. The structure of (2a) has recently been confirmed by X-ray crystallography.
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