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Abstract-Two novel diterpenoids, leucothol B and D, have been isolated from the leaves ofLeucothoe 
grayana (Ericaceae). Chemical and spectroscopic investigations have shown that leucothol B and D 
have stereostructures and 3, respectively, and possess a unique carbon skeleton. 

Leucothoe grayana Maximowicz (Ericaceae) is a 
famous poisonous shrub in Japan, its leaves irritate 
the mucous membranes and are an effective insecti- 
side for fly larvae. Efforts directed towards the 
isolation and structure determination of the toxic 
principles over several decades resulted in the isola- 
tion of thirteen toxic diterpenoids of the androme- 
dane skeleton, grayanotoxin I-XIII, having been 
previously isolated.‘-* A further survey has revealed 
the occurrence of other substances which give a 
green coloration on heating with sulfuric acid spray 
reagent on thin-layer plates apart from the grayano- 
toxins which atford purple to brown coloration by 
the same treatment. An attempt to separate these 
constituents has resulted in the isolation of three 
new diterpenoids. During the structural investiga- 
tion of these diterpenoids, the Hokkaido Univer- 
sity group isolated a similar substance from the 
same plant source, L. grayana leaves, and estab- 
lished its stereostructure as in formula 1 by an 
X-ray crystallographic study.’ Since one of our 
diterpenoids appeared to be identical with their 
compound (l), both substances were compared 
and identified. Meanwhile, it was realised that each 
group had isolated a few more analogs, in which a 
pair of substances were further identified. Both 
groups agreed to adopt the terms leucothol A for 
the former 1 and leucothol B for the latter. Since 
our third diterpenoid was not identical with their 
third compound, leucothol C, the term leucothol D 
was given. In the present paper, we wish to de- 
scribe in detail evidence leading to stereoformulas 
2 and 3 for leucothol B and D, respectively. * 

Leucothol B analysed for C&H,,Os which was 
substantiated by the appearance of the peak at m/e 
352 due to M ion in the mass spectrum. The IR and 
‘H NMR spectra indicate the presence of three 
tertiary methyls (8 1.40, l-48, and 1*50ppm), a 
vinylidene (Y~~ 3040, 1642, and 876cm-*, and 
4.96 and 5*12ppm), and hydroxyls (v,. 3380 

*Part of the material presented herein has been outlined 
in a preliminary form, Tetrahedron Letters 383 I (1972). 

cm-‘) three of which are secondary (8 3.37, 3.94, 
and 4~52 ppm). In the hope that the 13C NMR spec- 
trum would afford valuable information for struc- 
tural analysis, the spectrum was measured with the 
aid of complete proton noise decoupling. Twenty 
carbon resonances were located in which thirteen 
aliphatic, five carbinyl, and two unsaturated natures 
were readily identified from their chemical shifts. 
The off-resonance decoupled spectrum allowed the 
assignment of the aliphatic carbon signals to three 
primary (Me) carbons (8 23.826.9, and 26-9 ppm), 
five secondary (methylene) carbons (8 21.1, 26.0, 
29.4, 38-8, and 41.9 ppm), three tertiary (methine) 
carbons (8 38.2,52-l, and 55*3ppm), and two quater- 
nary carbons (8 50.9 and 54.7 ppm). Further, the 
five low-field carbinyl resonances were assigned to 
three tertiary carbons (8 76.1, 80.7, and 82.5 ppm), 
and two quaternary carbons (8 78.2 and 79.5 ppm) 
and the two resonances appearing in the unsatu- 
rated region attributed to carbons bearing two and 
no hydrogens (8 106.4 and 151.7ppm) by off- 
resonance decoupling. All the C atoms in the 
molecule were thus classified. 

Leucothol B on treatment with acetic anhydride- 
pyridine formed three acetates: a diacetate (4), a 
triacetate (5), and a tetraacetate (6). The IR spec- 
trum of 6 still shows retention of an OH (v,,,,, 3460 
cm-‘), a fact which confirms the aforementioned 
conclusion derived from the NMR evidence that 
leucothol B is a penta-01. All the 0 atoms in the 
molecule have thus been accommodated. Since 
leucothol B has only one ethylenic linkage which 
was deduced from the above NMR data and cor- 
roborated by catalytic hydrogenation of the tri- 
acetate (5) giving a saturated dihydro-derivative (7), 
leucothol B is a tetracarbocyclic substance. 

In order to elucidate the structure, analysis of the 
‘H NMR spectrum with the aid of double reso- 
nance experiments was particularly instructive. 
Thus, one of the two vinyl hydrogens occurring at 
5.12 ppm is long-range coupled to a methine hy- 
drogen at 3*07ppm which appears as a pair of 
doublets (J 2 and 11 Hz) by coupling with adjacent 
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methylene hydrogens at - 2.0 and - 2.5 ppm. The 
methylene hydrogens are coupled to a carbinyl 
hydrogen at 3.94 ppm (J 2 and 4 Hz) whose signal 
is further split by coupling with another carbinyl 
hydrogen at 3.37 ppm (J 1.5 Hz). The last observa- 
tion indicates that the two secondary hydroxyls are 
situated in a 1,2- or 1,3-position. Since intramolecu- 
lar NOE’s were found between the carbinyl 
hydrogen at 3.94ppm and the Me hydrogens 
at 1 a40 ppm, the carbinyl hydrogen at 3.94 ppm 
and the Me hydrogens at 1.50 ppm, the carbinyl 
hydrogen at 3*37ppm and the Me hydrogens at 
1*40ppm, and the carbinyl hydrogen at 3.37 
ppm and the Me hydrogens at 1.50 ppm, the 
possibility that the two hydroxyls constitute a 1,2- 
glycol system is eliminated and it was concluded 
that a geminal dimethyl group is adjacent to both 
the secondary carbinol moieties. As the carbinyl 
hydrogen at 3.37 ppm is coupled to only the car- 
binyl hydrogen at 3.94 ppm, the secqnd carbon 
next to the former carbinol group was regarded as 
quaternary or, in a special case, tertiary. These 
findings have thus clarified a part structure (the 
environment of the A-ring) as in formula A,. 

Ozonolysis of leucothol B furnished a norketone 
(8), the IR spectrum of which shows the disappear- 
ance of the vinylidene group and instead the forma- 
tion of a CO group (vmax 17 12 cm-‘). On treatment 
with sodium carbonate-sodium hydrogen carbonate 
in methanol, 8 gave a dehydrated detivative (9) 

whose UV and IR spectra exhibiting maxima at 
247 nm (loge 3.88), and 1648 and 1634 cm-‘, re- 
spectively, are consistent with those (A,, 254 nm 
(log E 3.89) and v,,,,, 1647 and 1600 cm-l) of the 
enone (10) derived from grayanotoxin I1 (11) via 
the norketone (12). These observations together 
with the lack of a vinyl hydrogen signal in the ‘H 
-NMR spectrum of the anhydro-norketone (9) 
indicate that a fully substituted o&unsaturated 
ketone moiety is present. Further examination of 
the ‘H NMR spectrum of 9 demonstrates that the 
C-l methine hydrogen signal, observed in the spec- 
trum of the parent norketone (8), is missing and the 
C-5 carbinyl hydrogen signal is displaced down- 
field (- 1.7 ppm) in comparison with that of the 
norketone (8). These spectral data indicate the for- 
mation of a tetrasubstituted ethylenic linkage 
(C-l : C-6) adjacent to C-5 during the dehydration 
of the norketone (8), showing that a tertiary OH is 
located at C-6 in leucothol B, and that the A-ring is 
consequently 6-membered. The IR bands of the 
norketone (8) and the anhydro-norketone (9), 
demonstrate that the ring (B) containing the CO is 
6- or larger-membered. In the lH NMR spectrum 
of 9, there are a few more significant signals: a pair 
of doublets in an AB type at 2.84 and 34Oppm 
(J 18 Hz) and a doublet of doublets at 3.37 ppm 
(J 5.5 and 9 Hz) which, from their deshielded 
positions, are thought to originate from allylic 
methylene and methine hydrogens, respectively. 

m shows a quatemary carbon 
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These findings led to the extension of the partial 
structure AI to AZ or As, 

In the lH NMR spectrum of leucothol B, a 
couple of doublets due to insulated methylene 
hydrogens are observed at 2.25 and 2.51 ppm (.I 14 
Hz) and the former signal is long-range coupled to 
a carbinyl hydrogen signal at 4.52 ppm. On this 
basis, the partial structure B, was envisaged. 

B, B2 
I shows a quatemary carbon 

At this point, the esterified patterns of the pre- 
vious acetates (4, 5, and 6) should be clarified in 
order to choose the most suitable derivatives for 
structure elucidation. Comparison of the ‘H chemi- 
cal shifts of leucothol B and the diacetate (4) shows 
that on acetylation the resonances for the C-3 and 
C-5 hydrogens move downfield to 0.86 and 1.27 
ppm. The introduction of three acetyls into leuco- 
thol B (triacetate 5) brought about lowfield shifts 
of the C-3, C-5, and C-14 hydrogen signals by0.89, 
1.28, and 0*56ppm, respectively. Besides the 
appearance of the C-3, C-5, and C-14 resonances 
of the tetraacetate (6) in the lower-field region, the 
resonance for hydrogens of a tertiary Me also 
underwent a downfield shift of 0.26 ppm on going 
from the triacetate (5) to the tetraacetate (a), indi- 
cating that an OH on a carbon carrying a tertiary 
Me was further acetylated in the tetraacetate (6). 

Chromic acid oxidation of the 3,5-diacetate (4) 
gave the 14-dehydro-derivative (13). Although the 
ring size of the newly formed carbonyl could not be 
determined immediately from its IR spectrum 
since the ketonic CO band is obscure due to over- 
lapping of the acetoxyl CO bands, its 5-ring nature 
was concluded by the IR spectrum of its bisde- 
acetyl derivative (14) showing only a band at 1724 
cm-’ in the CO region. Treatment of the dihydro- 
triacetate (7) with cupric sulfate in dioxane yielded 
an anhydro-derivative (15) whose spectral proper- 
ties show the formation of a vinylidene grouping 
(%8X 165 3 and 889 cm-‘, and two 1 H $ignals in the 
region 4.7-5.1 ppm), indicating that the tertiary OH 
on the Me-bearing carbon was dehydrated to form 
an exocyclic double bond. Ozonolysis of the an- 
hydro-derivative (15) afforded a norketone (16). 
Although the IR spectrum of 16 discloses, in the 
CO region, a complexed absorption pattern originat- 
ing from overlapping of a ketonic CO and acetoxyl 
CO bands, the formation of a CO in a 5-membered 
ring during the ozonolysis was pointed out by the 
occurrence of a band at 1740 cm-’ as compared 
with the absorption pattern in the CO region of the 
parent vinylidene derivative (15). Since in leucothol 

B there are only four quaternary carbons as evi- 
denced by $he 13C NMR spectrum, two of which 
have been assigned to those in the A-ring, one of 
the remaining two which carries both the Me and 
the OH must be allotted to C-8 or C-16 in formula 
B,. The C-14 carbinyl hydrogen signal in the ‘H 
NMR spectrum of the anhydro-derivative (15) does 
not exhibit a downfield shift but an upfield shift 
(+ 0.17 ppm) relative to that of the parent triacetate 
(7), which excluded the formation of an allylic 
alcohol moiety during the dehydration of the tri- 
acetate (7). Therefore, the quaternary carbon bear- 
ing both the Me and the OH was assigned to C-16 
and not to C-8 which is next to the C-14 carbinol 
group. The C-14 carbinyl hydrogen signals in the 
‘H NMR spectra of leucothol B and its derivatives 
occur as singlets, a fact which indicates that the 
second carbon (C-l 3) adjacent to C-14 is quater- 
nary orJertiary. However, since all the four quater- 
nary carb& in the molecule have already been 
accommodated, it is consequently tertiary. For- 
mula ,BI is *thus extended to B,. Since the quater- 
nary carbon (C-8) in formula B, is deduced to be 
identical with that as yet unassigned quaternary 
carbon in formula AZ or A3, combination of the two 
partial formulas led to only two possible structures, 
2a and 2b, for leucothol B. Provided that leucothol 
B is a diterpenoid biosynthesized from the common 
precursor geranyl geraniol, the only probable struc- 
ture is 2a which further satisfies the following 
behaviour of leucothol B. 

The next problem to be elucidated is the stereo- 
chemistry. In the ‘H NMR spectrum of leucothol 
B, the coupling constants between the C-l and C-2 
hydrogens (J 2 and 11 Hz) are attributed to axial- 
equatorial and axial-axial couplings, while those 
between the C-2 and C-3 hydrogens (.I 2 and 4 Hz) 
indicate the C-3 hydrogen to be equatorially 
oriented. A long range coupling between the C-3 
and C-5 hydrognes (.I 1.5 Hz) shows that both the 
hydrogens are located in a w-arrangement, demon- 
strating the equatorial nature of the C-5 hydrogen. 
In agreement with this assignment, intramolecular 
NOE’s observed between the C-3 and C-18, C-3 
and C-19, C-5 and C-18, and C-5 and C-19 hydro- 
gens, demonstrate that both the C-3 and C-5 hydro- 
gens are situated in the spatially close relationship 
to the C-l 8 and C-19 Me hydrogens. The CD 
curve of 5-dehydro-leucothol B, leucothol D (3) 
(uide infra), exhibits a negative Cotton effect 
([@IsI -4250) which, on inspection of the Dreiding 
models and the O&ant diagrams, indicated the 
l(R),6(S)- or l(S),6(S)-configuration which conse- 
quently points to the a-configuration of the C-6 OH 
in leucothol B regardless of the absolute configura- 
tion at C-l. In support of this deduction, the CD 
curve of leucothol A (1) having the lp(H),6cu(H)- 
arrangement exhibits a negative Cotton effect 
([8]3o2 - 12450), and that of the congener (17) pos- 
sessing the la(H),6/3(H)-configuration, which was 
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prepared for comparison, from grayanotoxin II (11) 
by treatment with p-toluenesulfonylchloride,l 
shows a positive Cotton effect ([81S09 + 2050). Com- 
parison of the CD maximum of S-dehydro-leuco- 
thol B (3) with that of leucothol A (1) reveals that a 
bathochromic shift of 11 nm and the decrease of the 
molecular ellipticity are observed, a fact which 
suggests that the C-6 OH (Y to the C-5 CO is axially 
situated. No consumption of periodate by leucothol 
B supports the trans-diaxial relationship of the C-5 
and C-6 hydroxyls. The CD curve of the 16dehy- 
dro-diacetate (13) exhibits a negative Cotton effect 
([B]~~ - 350) which is consistent with that ([&,, - 
2940) of 14-dehydro-grayanotoxin II 3,6-diacetate 
(18).5 From this finding, the C-14 carbonyls in both 
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the substances (13 and 18) are regarded as being 
located in a similar environment. The change be- 
tween the molecular ellipticities of the two Cotton 
effects may be due to the different effects mediated 
by the A/B-rings of both the substances of different 
skeletons. Further, the CD curve of the 17-nor- 
ketone (16) shows a positive Cotton effect ([@I,, + 
4750). These data establish the absolute configura- 
tion of the bicyclo[3.2.l]octane moiety as 8(S), 
13(R).8 The fact that the coupling constant between 
the C-l 3 and C-14 hydrogens is very small is ex- 
plained by the o-configuration of the C-14 hydrogen 
when the dihedral angle between the C-l 3 and C-14 
hydrogens is nearly 90”. The C-14 CO group in the 
14-dehydro-diacetate (13) acts to deshield the C-17 
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Me hydrogens by 0.10 ppm relative to those in the 
lChydroxy-analog (4). This downfield shift is in 
accord with that (O-11 ppm) between grayanotoxin 
II 3,6-diacetate (19) and its 14-dehydroderivative 
(18), showing the @configuration of the 17 Me. 
Supporting this conclusion, the chemical shifts of 
the C-17 Me hydrogens in the ‘H NMR spec- 
tra of leucothol B and its derivatives are in good 
accord with those of grayanotoxin II (12) and its 
corresponding derivatives (Table I), demonstrating 
that the two methyls in the substances of different 
series are situated in a similar environment. Fur- 
ther, the C-17 Me hydrogen signal in the ‘H NMR 
spectrum of the 3,5,14-triacetate (5) when com- 
pared with that of the 3,Wiacetate (4) does not 
suffer from the acetylation (upfield) shift9 as is ex- 
pected if the C-17 OH were a-oriented since the 
C-14 OH and the C-17 Me is close together in this 
case. The ORD and CD curves of the 20-norketone 
(8) displaying positive Cotton effects (a + 57, [8l298 + 
3700) are similar to those (a+ 30, [e],,+ 2550), 
including the shapes of the curves, of the 20-nor- 
ketone (20) derived from leucothol A (1) via the 
dihydro-derivative (21). This observation, which 
points to the like environment of the C-locarbonyls 
in both the norketones (8 and 20), indicates that the 
C-l and C-9 hydrogens are both B-oriented. After 
the establishment of the absolute stereochemistry 
at the A/B ring junction, both the C-3 and C-5 
hydroxyls, whose stereochemical natures have 

been determined only as equatorial, must be allo- 
cated the &configurations. 

From the accumulated data, it is concluded that 
leucothol B possesses the stereostructure 2. 

Leucothol D has the composition C&,H90Os as 
substantiated by the mass spectrum which shows 
M ion peak at m/e 350. The IR and ‘H NMR 
spectra indicate that leucothol D possesses three 
tertiary methyls (S 144, l-49, and 1*57ppm), a 
vinylidene (v,, 3100, 1651, and 878cm+, and 
6 4.98 and 5.12 ppm), a CO in a 6- or larger-mem- 
bered ring (v~, 1707 cm-‘), and hydroxyls (v,,,., 
3460 and 3360 cm-‘) two of which are secondary 
(S 4.15 and 4.47 ppm). These spectral properties of 
leucothol D resemble those of leucothol B (2) 
except that the C-5 carbinyl hydrogen signal, ob- 
served in the spectrum of the latter, is absent and 
instead a CO band at 1707 cm-’ is present. On this 
basis, leucothol D is considered to be the 5-dehy- 
dro derivative of leucothol B. Then hydride reduc- 
tion of leucothol D was carried out to yield two 
epimeric dihydro derivatives, in which the less 
polar one was identified as leucothol B(2). Where- 
upon it follows that leucothol D is represented by 
stereoformula 3. 

After the establishment of the absolute stereo- 
structures of the leucothols, we were interested in 
the biogenesis of these diterpenoids having the 
novel skeleton. If the leucothols had the la(H), 
6/?(H or OH)-arrangement, they are regarded as 

Table 1. ‘H NMR chemical shifts of C-l 7 methyl hydrogens 

ppm ppm 

Leucothol B (2)” 1.50 
3,5-Diacetate (4)a 

1.48 Grayanotoxin II (11) 
I.36 3,6-Diacetate (19)b 1.33 

3,5,14_Triacetate (S)* I.36 3,6,14-Triacetate” I.35 
3,5,14,16-Tetraacetate (6)b 1.62 3,6,14,16-Tetraacetate* 164 
14-Dehydro-diacetate (13)b I.47 14-Dehydro-diacetate (18)* 1.43 

“in C,DsN. 
*in CDCI 3’ 
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toxin II. The 20norketone (12) (7Omg), derived from 
grayanotoxm II (ll), in MeOH (4 ml) was heated on a 
steam bath wtth M/5 Na.&O, (0. I ml) and M/5 NaHCO, 
(I ml) for 1 hr. BuOH extraction and crystallizatton from 
MeOH-AcOEt atforded 10 as colorless needles (25 mg) 
m.p 255-256”; UV XFGa nm (log c). 254 (3.89). IR vmax 
cm-r. 3500, 3430, 3370 (OH), 1647, 1600 (cyclohepte- 
none). 

Chromic acrd oxtdahon of leucothol B 3,5-dtacetate. 
The diacetate 4 (15 mg) in &OH (3 ml) was allowed to 
react with K,Cr,O, (50 mg) at room temn for 2 hr. The 
mixture was diluted with water and extracted with AcOEt. 
The product was purdied by preparative TLC (light 
petroleum-AcOt-MeOH=8: 5 : I), and crystallization 
from MeOH-AcOEt to give 13 as colorless needles. m.p. 
188-190”: ORD (c 0~200, MeOH) [+]t;;Kh -63, [4]g$ 
+ 610. CD (c 0.200, MeOH). ]f.&,,, - 360, MS m/e 374 
(M+-60) 3 14 (M+-120); IR v,,, cm-’ 3450 (OH), 3 110, 
1649. 890 (vinvlidene). 1740. 173.5, 1710, 1260. 1232 
(cyclopentanond, ace&y]), ‘H NMR (CDCI,, 60 MHz): 
3 H s at 0.84 (C,,,&), 3 H s at 1.31 (C,,,&), 3 H s at 
1.47 (C&I-I,), two 3 H s’s at 2.02, 2.08 (C&COO), 1 H d 
at 4.69 (J = 1.5, C&I), 1 H m at ‘.. 4.8 (C&I), 2 H s at 
4.83 (Go&). 

Alkabne hydrolysis of 1Cdehydroleucothol B 3,5-dta- 
cetate The diacetate (13) (2 mg) in 2% ethanohc KOH 
(1 ml) was left standing at room temp for 24 hr. Isolation 
and punfication by preparative TLC (AcOEt) gave I4 as 
an amorphous mass (1 mg); IR vmax cm-i: 3400, 3360 
(OH), 3100, 1650, 891 (vinylidene), 1724 (cyclopenta- 
none). 

Dehydration of dihydroleucothol3,5,14-trtacetate with 
cuprtc sufute m dtoxane. The triacetate 7 (12 mg) in dio- 
xane (3 ml) was heated under reflux with C&O, ( 150 mg) 
for 5 hr Isolation and crystalhzation from AcOEt af- 
forded 15 as colorless needles (7 mg). m.p 248-249”, IR 
vmax cm-i 3440 (OH), 1653, 889 (vinylidene), 1720, 
1701, 1230 (acetoxyl); ‘H NMR (CDC&, 60 MHz): 3 H 
s at 0.82 (C,,,&), 3 H s at 1.30 (CuJ-J3), 3 H d at 1.27 
(J = 5, C,,,&), 6 H s at 2.04 (CI-I,COO), 3 H s at 2.08 
(Cl&COO), 1 H d at 4.43 (J= 1.5 C,,,II), 1 H s at 5.33 
(C&I), 3 H m at 4.7-5.1 (C&I and C&I,). 

Ozonolysis of 16anhydro-dthydroleucothol B 3,5,14- 
triacetate. The tnacetate 15 (6 mg) m AcOH (3 ml) was 
ozonized at 15” for 0.5 hr. The product was isolated and 
purified by preparative TLC (benzene-AcOEt = 2: 1) to 
yield 16 as an amorphous mass (3 mg); ORD (c O-057, 
MeOH). [s#$$ +2560, [.$I$‘;@’ -2180, CD (c 0.057, 
MeOH): [81pss +4750; IR v,,, cm-‘: 3460 (OH), 1740 
(cyclopentanone), 1720,1702,1235 (acetoxyl). 

Rearrangement of grayanotoxin II with ptoluenesul- 
fonyl chloride in pyridme. Grayanotoxin II (11) (200 mg) in 
pyridine (2 ml) was heated with p-TsCl(l20 mg) at 100” 
for 7 hr. The mixture was diluted with water and extracted 
with AcOEt. The extract was worked up in the customary 
way and chromatographed over silica gel (8 g). Elution 
with benzene-AcOEt (5 : 1) gave 17 as colorless powder 
(30 mg); ORD (c 0.142, dioxane): [+I;$ + 830, [I$]%~ 
- 2580, CD (c 0.142, dioxane): l&,l + 2050; MS m/e: 334 
CM+), IR vmsX cm-‘: 3410 (OH), 3090, 164.1, 886 (vinyli- 
dene), 1693 (cvclohexanone): ‘H NMR (C,D.N. 100 
MHz): 3 H s at 140 (C,,,,Il,), 6 H s at 1.47 (C,,&i and 
C&I,), 1 H dd at 3.04 (J = 14,4.5, C,,,II), 1 H dd at 3.88 
(J = 10.5,4*5, C&I), 1 H s at 4.16 (C,,,$), two 1 H s’s at 
4*73,499 (C,,,&). 

Hydride reductton of 1eucotholA. Leucothol A (10 mg) 
in THF (3 ml) was treated with LAH, (20 mg) at room 
temp for 2 hr. Dilution with water, extraction with AcOEt, 

purification by prepartive TLC (benzene-AcOEt=l : 2) 
furnished 21 as an amorphous mass (4 mg); IR vmax cm-‘: 
3410 (OH), 1635,880 (vinylidene). 

Ozonolysrs of the dihydroleucothol A. Compound 21 
(4 mg) in AcOH (2 ml) was ozonized at 15” for 0.5 hr. 
Isolation and purification by preparative TLC (benzene- 
AcOEt=l : 2) afforded 20 as an amorphous mass (2 mg); 
ORD (c 0.057, dioxane): [4];;;k + 1420, [+]~~~h - 1620, 
CD (c O-057, dioxane): [0],, + 2550; IR v,,,,, cm-‘: 3400 
(OH), 1695 (cyclohexanone). 

Hydride reductton of leucothol D. Leucothol D (5 mg) 
m THF (3 ml) was treated with LAH, (10 mg) at room 
temp for I hr. The product was isolated and subJected to 
preparative TLC (AcOEt). The less polar fraction having 
the R, 060 was crystallized from MeOH-AcOEt to 
furmsh the dihydroleucothol D as colorless needles 
(2 mg). m.p. 253-255”. MS m/e: 352 (M+J; IR u,., cm-‘. 
3430 (OH), 3 110, 1642, 870 (vinylidene) The identity 
with leucothol B (2) was confirmed by mixed m.p., and 
MS and IR comparison 

Acute toxicrty of leucothol B. Five male mice of dd 
stram weighing about 20 g were used. For admmistration, 
leucothol B was suspended in a concentratton corres- 
ponding to 10 mg/ml physiological saline containmg 3% 
gumi arabicurn and an aliquot (0.2 ml) of the soht (100 mg/ 
kg body weight) was iqected mtrapentoneally into each 
mouse. No effect was observed during 48 hr. 

Acknowledgements-We wish to thank Mr. T. Ohta, this 
Laboratory, for collaboration in preliminary experiments. 
Thanks are also due to Analytical Laboratory, Depart- 
ment of Chemistry, this University, for the (100 MHz) 
‘H NMR spectra, to JEOL Ltd. for the 13C NMR spec- 
tra, and to Analytical Laboratory, this Institute, for the 
(60 MHz) ‘H NMR and mass spectra, and elemental 
analysis. 

Addendum - Immediately before the submission of this 
paper, structure elucidation of leucothol B by the Hok- 
kaido University group has been announced in which they 
have arrived at the same concluston about its stereo- 
structure as our own (N Hamanaka, H. Miyakoshi, A. 
Furusaki, and T. Matsumoto, Chemtstry Letters 787 
(1972)). 
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