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LEUCOTHOL A, AN ANTHRADITERPENOID FROM

LEUCOTHOE GRAYANA MAX.
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The structure of leucothol A, CZOH3003’ a minor constituent

of Leucothoe grayana Max., has been determined as by means of

2
X-ray crystallographic analysis. Leucothol A is the first example

of anthraditerpenoid.

A number of A-naor-B-homo-kauranoids (grayanoids) have been isolated from

1)

Leucothoe grayana Max. We wish to describe here isolation and characteri-

2)

zation of a new diterpenoid leucothol A"’ , which has an unprecedent diterpenoid

skeleton, from the same plant.

Leucothol A, C2OH30033)’ mp 243°, ORD a = -178, was obtained by careful

chromatography in 7.5 x 10'”% yield from dried leaves and was shown by spectro-

scopic data to have following groups; three methyls ( 5‘(pyridine-d5, 100 MHz)
1.16, 1.40, and 1.47), a carbonyl ()} (nujol) 1703 cm'l), a secondary hydroxyl
(§4.10, 1H, t, J = 3 Hz) and a vinylidene group () 1640 cm_l, S 4.88 and 5.05,

each 1H, s). The presence of a tertiary hydroxyl group was indicated by the
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formation of monoacetate3), mp 177-177.5°, which still exhibits hydroxyl

absoption band at 3300 cm_l. The NMR signals in the allyl and o-keto methine

region further demonstrate the presence of the partial structure 1 in leucothol A.
Protons HA and HB inﬁ% resonate at § 2.86 and 2.67 respectively (J = 12 Hz) and

the former couples further with Hpo (J = 12 Hz), H (J = 4 Hz), H, (J = 1 Hz)

Ke X

as well as HY (J = 1 Hz) and the latter with HLa (J = 12 Hz) as well as HLe

(J = 4 Hz).
Since the partial formula'i,is not in conformity with grayanane skeleton,

L)

leucothol A was subjected to X-ray crystallographic analysis .

Crystal data are summarized in Table Table 1. The crystal data.
1. A Rigaku four-circle diffractometer
Crystal system Orthorhombic
was used to collect 1866 unique intensity
Space group P212121
data (0°< O <« 70°), which afforded 363 R
a 11.216 A
|El values above 1.30. Fifty-seven
b 25.086
phases were at first expressed by four
c 6.216
symbols with the aid of the sum of angles "
Z
formula and probable numerical values of
Radiation Cu K«

phases were obtained by means of tangent

5) From the E-map thus calculated the atomic

formula using the above |E| values.
coordinates of 23 carbon and oxygen atoms were readily obtained. After refinement
of the atomic parameters by the block-diagonal-matrix least-squares method and
subsequent D-synthesis, the locations of 30 hydrogen atoms were also found.
Further refinement including hydrogen atoms yielded R = 5.05%. The final atomic
coordinates are given in Table 2. The assignment of absolute configuration was
done by taking account of the anomalous dispersion effect of oxygen atoms for

Cu Ka radiation (A f" = 0.1). TFor the 20 gquartets of hkl, hkl, hkl, and hkl
reflections with ,|Fc(hk1)| - [FC(EEI)H values above 3.00\(|FO|), the intensity

measurement was made. The results are summarized in Table 3. The observed and

calculated inequalities are in good agreement with each other, thus establishing

the full structure of leucothol A including the absolute configuration as shown
in Fig. 1 and the formula{é& This absolute configuration was supported also by
the comparison of R factors for the 100 reflections having the largest AFC/G(IFJ)
values; the R factors were 3.87 and 3.93% for the structure shown in Fig. 1 and

its antipode respectively. Thus, the new diterpene possesses a hitherto unknown
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anthraditerpenoid skeleton (leucothane skeleton), and it should be noted that the

absolute configuration at C-1 is antipodal to that of known grayanoids.
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Table 2.
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The final atomic coordinates.

z/c

.3368
L2746
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.2783
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.boT79
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0

x/a

.3750
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.L628
.ho6o
.3775
.3514
.3701
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Table 3. Bijvoet inequalities.®’
hok o1 |F| AFcb) |7l AFOC) hox 1 | Rl AT, |F | AF,
4 2 2 38.84 0.97 129.63 0.51 4 1 1 28.71 -0.54  96.24 -1.4k
1 1 2 35.80 0.68 116.51 0.4 610 2 14.96 0.83  48.29 0.90
1 4 1 25.78 -0.59  82.57 -1.22 1 1 3 22.80 0.61  74.84 1.6l
2 6 1 U3.74  0.65 147.60 0.86 5 1 2 8.33 0.78  29.71 0.53
2 4 2 28.34 -0.63  97.42 -1.27 216 1 22.41 0.70  72.61 1.17
1 9 1 19.15 0.64  61.22 0.06 110 1 9.52 0.73  28.84 0.4
5 9 1 31.99 -0.71 107.22 -1.02 211 1 20.30 -0.55  67.28 -0.44
3 4 2 25.10 -0.61  85.78 -1.26 210 2 26.74 0.57  89.76 0.80
3 8 1 30.37 -0.60 103.28 -0.54 2 3 3 17.81 -0.61  59.19 -0.17
213 1 27.27 0.66  96.01 1.25 5 7 1 20.46 -0.56  70.01 -0.11

a) As lFo(hkl)l and IFO(EETH values, the average value of |Fo(hk1)\ and
IFO(EE1)| and that of IFO(Ekl)I and lFo(hE1)| are used respectively.
The observed and calculated values are not on the same scale.

p) AF, = |F (nk1)] - |F (RKI)| ¢) AF = |F (nkl)| - |F_(BKkI)
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