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Abstract-From Cobralea eichlen’ano DC. (Meliaceae) nine compounds having a dammarane skeleton have been 
isolated and identified. They are cabraleone 2. ocotillone 3, cabraleadiol 4a, cabralealactone 5, cabralea- 
hydroxylactone 6a, eichlerianic acid 7s, shoreic acid Sa, dammarenolic acid 9a and eichlerialactone 10s. The only 
limonoid present is fissinolide I. Compounds 7a and 101 are hereby reported for the first time as occurring in Nature. 
Configurations of ocotillone and cabraleone are revised and have been assigned 20s. 24s and 20s. 24R respectively. 

Cabrulea eichletiano DC. (Meliaceae) is a well known 
timber tree of Brasil. An examination of the petroleum 
ether extract of the wood for the presence of limonoids 
and their biogenetic congeners, led to the isolation of a 
series of triterpenoids with a dammarane skeleton. The 
only limonoid which could be isolated was fissinolide 1, 
earlier reported’ from the seeds of the same plant. In this 
paper, isolation, structure and stereochemistry of the 
triterpenoids are discussed. 

The petroleum ether extract deposited fissinolide during 
concentration. The concentrate upon fractionation on 
silica gel followed by work-up as shown in Chart 2, led to 
the isolation of nine compounds characterised as cab- 
raleone 2, ocotillone 3, cabraleadiol 4a, cabralealactone 
5, cabralea-hydroxylactone 6s. eichlerianic acid 7a, 
shoreic acid 8a, dammarenolic acid 9a and eichlerialac- 
tone 1Oa. Compounds 7 to 10 could be obtained crystalline 
only as their methyl esters, and 6 as its acetate. 

Compounds 2.4,s and 6 have been earlier isolated from 
Cabralea polytricha’, 3 from the resin of Dipterocarpus 

hispidus’ and the wood of Dryobalanopus sp’, 8 and 9 
from various species of Shoreasa This is the first report of 
the natural occurrence of eichlerianic acid 7~ and 
eichlerialactone 10a. 

Cabraleone 2, CloHmOl. which shows in the IR a strong 
carbonyl absorption (vrnlX 169Ocm-‘), has an NMR 
spectrum indicating the presence of eight tertiary C-Me 
groups and one proton on a carbon carrying an oxygen 
function (S 3.69 m) (Table I). No signals in the downfield 
region are to be seen; however, the presence of a 
hydroxy-group was disclosed upon addition of trichloro- 
acetylisocyanate (TAI).’ The nature of the side chain 
revealed by the fragmentation under electron impact: 
peaks at m/e 143 (loo%, corresponding to G,H,,O& 59 

[for (CH&e=O] and 399 (M--59), was confirmed by Jones 
oxidation of the compound to a t&nor-y-lactone 5 (IR 
1767 cm-‘, NMR six tertiary C-Me). -l-he compound was 

ton leave of absence from Kurukshetra University, Kuruk- 
shetra (Haryana), India. 

finally identified by comparison with the reported physical 
and spectroscopic data of cabraleone earlier isolated from 
a related Brasilian species C. polytricha.’ 

Octillone 3, analyses as in the previous compound for 
CaHaO,, and the fragmentation pattern of the mass 
spectra of the two compounds are also identical. 
,However, their IR and NMR spectra differ significantly. 
Instead of the eight distinct separate C-Me signals 
observed in the NMR spectrum of 2, that of 3 showed 
only seven such signals, one of them corresponding to two 
methyls. Interestingly such a difference has been earlier 
reported for the two C-ZOS-ocotillol acetates epimeric at 
C-24. Compound 3 could then well be assumed to be an 
epimer of cabraleone 2, and indeed, Jones oxidation of 3 
afforded the same trisnor-lactone obtained from 2. Since 
no epimerisation at C-20 was expected during the 
oxidation reaction, compound 3 can be formulated as the 
C-24 epimer of 2, which corresponds to ocotillone.’ This 
was confirmed by direct comparison with an authentic 
sample. 

Cabraleadiol 4a, is a hydroxy-compound having no 
carbonyl function (IR). It readily forms a monoacetate 
GzHYO, 4b, the NMR spectrum of which shows eight 
C-Me signals, one acetate Me, one proton a- to the OAc 
group (8 468, narrow triplet, W,n 5.0Hz, indicating a 
B-equatorial orientation), and one proton a-to an ether 
oxygen. -I-he mass spectral fragments at m/e 443 (M’-59) 
and 143 indicated the presence of a side chain similar to 
that of 2, an observation confirmed by oxidation of 4b to 
the trisnor-lactone 6b. Sarett oxidation of 4a gave a 
product identical in all respects with 2, thereby establish- 
ing its structure. 

Cabralealactone 5, CZTH~ZOI, has a ketonic carbonyl and 
a y-lactone (IR). Its NMR spectrum indicated the 
presence of six C-Me groups, five of which are placed in 
positions as in 2. These facts indicated the loss of two Me 
groups from the side chain by oxidative degradation 
leading to the formation of the y-lactone. This compound 
was found to be identical with the trisnor-y-lactone 
obtained by the oxidation of 2 and 3. 
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1 2 R=O 3 
4r R=H, a-OH 
44 R=H, a-OAc 

5 R=O 1 8 
6a R=H, a-OH 
6b R=H. a-OAc a, R = H: b, R = CH,; c, R = CH,, 4,2@-dihydro 

9 10 

a,R=H;b,R=CH, 

Cabralea-hydroxylactone 6a, could be purified only as 
its acetate 6b. The JR spectrum of 6h showed the presence 
of a y-lactone, besides the ester carbonyl, and its NMR 
spectrum disclosed six C-Me groups, five of which were in 
similar positions as in cabraleadiol monoacetate 4b. The 
identity of the compound was established by direct 
comparison with the oxidation product of 4b. 

Eichlerianic acid 7a. though purified by repeated 
chromatography could, however, be crystallised only as 
its methyl ester 7b. The NMR spectrum of the ester, 
showed the presence of six tertiary C-Me groups, one Me 
on a double bond (6 I.73 broad singlet) one -COOCI$, 
two vinylic protons, as well as one proton attached to a 
carbon bearing an oxygen function (multiplet partly 
hidden under the ester methyl signal). 

Upon irradiation at 6 1.73, the two vinylic proton signals 
collapsed into two doublets (J = 2.5 Hz), revealing 
thereby the presence of an isopropenyl group 

L=J 1. 

The MS of 7lr showed peaks at m/e 59, 143 (100%) and 
429 (M’-59) revealing that the side chain is similar to that 
of 2 and 3. This is further contirmed by oxidation of 7l1 to 
the trisnor-y-lactone ldb. The isopropenyl group can, 
therefore, be accommodated only in a seco-ring A, an 
assumption supported by the co-occurrence of the 3-keto 
compounds 2 and 3. Finally, the partial synthesis of the 
dihydro-methyl eichlerianate 7c from cabrakone 2 con- 
firmed the proposed structure. Irradiation of 2 in methanol 

with UV light gave a mixture which was fractionated on 
silica gel impregnated with silver nitrate. The major 
product (65% yield) was found identical with dihydro- 
methyl eichkrianate 7c, obtained from 7h by catalytic 
hydrogenation (Pd-C). 

Methyl shoreate 8b, has the same molecular formula as 
methyl eichlerianate 7b, as well as an identical fragmenta- 
tion pattern in the mass spectrum. That these two esters 
are epimeric at C-24 is shown by the difference in the 
C-Me region of their respective NMR spectra, which is of 
the same nature as encountered in the case of 2 and 3. 
Furthermore, oxidation of both compounds gave the same 
trisnor-lactone 1Ob. The identity of 8b was unequivocally 
established by direct comparison with an authentic 
sample of methyl shoreate.’ 

Methyl dammarenolate W, C~IHSZO~, has four tertiary 
C-Me, three Me on double bonds, one ester Me and three 
olefinic protons (NMR). The presence of a hydroxyl group 
was revealed after addition of TAI,’ and that of the 
isopropenyl group as in 7b by double resonance, thereby 
suggesting an acyclic side chain with a terminal iso 
propylidene moiety. Its formulation as 9b was supported 
by the physical constants and spectral properties which 
are in good agreement with the published data for methyl 
dammarenolate. 

Eichlerialactone methyl ester lob, C&,.,O~ (M’ 444) is 
a y-lactone (JR). Its NMR spectrum showed four tertiary 
C-Me, one Me on a doubk bond, one ester Me and two 
olefinic protons. Final identity of the compound was 
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established by direct comparison with the oxidation 
product of methyl eichlerinate 7b, and of methyl shoreate 
8b. 

Having established the identity of methyl shoreate 
among our compounds, an interesting stereochemical 
problem arose. Cabraleone 2 tirst isolated from Cabrdea 
polyfricha by Cascon and Brown, was assigned the 2OS, 
24s configuration.* Through its present degradation by 
photolysis to dihydro-methyl eichlerianate 7c, cabraleone 
and eichlerianic acid 7r have been interrelated, they both 
have, therefore, the same configuration in the side chain. 
Hence, it follows that ccotillone 3 and shoreic acid 8a, 
which are the respective C-24 epimers, should have 
accordingly the 20S,24R configuration. This is, however, 
in conflict with the X-ray crystallographic analysis of 
methyl shoreate 8b which was found to have the 2OS,24S 
configuration.6 A reexamination of the evidence leading to 
the configurational assignments at C-24 for cabraleone 2 
and ocotillone 3 was therefore found necessary. It has 
been reported9 that the treatment of betulafolienetriol 11 
with NBS afforded a bromo-compound 12 whose struc- 
ture has been rigorously established by X-ray analysis as 
being 2OS,24S, whereas oxidation of 11 with perbenzoic 
acid gave two compounds epimeric at C-24 named oxides 

I and II (13 and 14).“’ The former has been related through 
a sequence of reactions shown in Chart 1 to ocotillone, 
whereas oxide II was obtained from the bromocompound 
12 by treatment with silver oxide. On these grounds, oxide 
II 14 was assigned the 2OSJ4.S configuration as in 12, and 
hence oxide I (and thereby ocotillone) were given the 2OS, 
24R configuration. 

In another set of reactions oxidation of 3-acetyl 
dammarenediol 15 with p-nitroperbenzoic acid produced 
two compounds 16 and 17 epimeric at C-24.” Since 16 was 
related to ocotillone’ and I7 to cabraleone’ as shown in 
Chart I, 17 and hence cabraleone were assigned the 2OS, 
24s configuration. 

Since the configuration of the bromo compound 12 was 
established by X-ray crystallographic analysis,9 it can be 
now assumed that the silver oxide treatment of 12 leading 
to the formation of oxide-II” involved an inversion of 
configuration at C-24 from S + R, a possibility which was 
overlooked at the time, and led to the erroneous 
assignments in the whole series. Hence, the configuration 
of ocotillone need to be revised to 2OS,24S 3 and that of 
cabraleone to 20S,24R 2 (for clarity and to avoid 
confusion, the revised stereochemistry is shown in Chart 
1). 

oxide I. 13* oxide II. 14’ 

CHART 1. Relevant reaction sequences leading to the stereochemical assignments al C-24 of cabraleone 2 and 
ocotillone 3. 

*Revised structures. 
Reagents: (a) NBS; (b) CaH,CO,H; (c) A&O/EtOH; (d) AaO/Py; (e) C&PY; @I Wolff-Kishw @ OH; 01) P 

NOI-C&CO,H; (i) NaBH.; (j) LAH. 
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0 025 050 075 100 

[Eut f+] /[hWhyl Shoreote] 

Fig I. Eu(fod), induced shifts of the six C-CH, groups in methyl 
shoreate 8b. 

ala-% 
!,3 C(81-CH3 

ccl4wl3 

- _I 

0 025 OXI 075 la, 

[Eutfod)?J/[MctW erWWe] 

Fig 2. Eu(fod), induced shifts of the six C-CH, groups in methyl 
eichlerianate 7b. 

In view of these changes direct and independent evi- 

dence for the stereochemistry at C-24 was sought. To this 
end, NMR studies using a lanthanide shift reagent were 
applied to methyl shoreate 8b and methyl eichlerianate 
7b. In these compounds the C-25 hydroxyl group provides 
a convenient bonding site for Ed’. Since the isotropic 
shift decreases with increasing distance of the proton 
from the Eu3+, in 2OQ4S compounds, the C-2@Me, 
which is syn with the C-24-hydroxyisopropyl group, 
should be considerably more deshielded compared to the 
20S.24R compounds, in which they are anti. The NMR 
spectra of methyl shoreate and methyl eichlerianate were 

measured with four different concentrations of Eu(fod),. 
The induced shifts fot the six C-CH, groups are plotted as 
a function of the Eu(fodb concentration (Fig. 1 and 2). As 
it can be seen the C-20-Me in methyl shoreate is 
considerably more shifted as expected for a 2OS,24S 
stereochemistry in accordance with the X-ray data,6 
whereas for methyl eichlerinate the corresponding shifts 
are much smaller, in accordance with the 20S,24R 
configuration, 7b. Furthermore, the smaller values re- 
corded for the C-25 methyls in methyl shoreate 8b imply 
steric hindrance due to syn arrangement for the C-20 and 
C-24 substituents. 

We thus conclude that cabraleone and eichlerianic acid 
should be assigned the 20S,24R configuration as shown in 
2 and 7. while ocotillone and shoreic acid are 20$24S as 
in 3 and 8. 

Cabraleadiol4a has been converted to cabraleone 2 and 
therefore it also has the same 20S,24R configuration. 

Mps were taken on a Fisher-Johns apparatus and are 
uncorrected. IR spectra were recorded on a Perkin-Elmer model 
237B spectrophotometer and refer to KBr pellets. NMR spectra 
were recorded on a Varian A-60 spectrometer and refer to S-IO% 
solutions in CD& using TMS as internal standard. Decoupling 
experiments were carried out on a Brucker HFX-10 9OMHz 
spectrometer by Mr M. Greenberg, MS were recorded on an Atlas 
CH4 instrument under the direction of Dr Z. V. 1. Zaretskii and the 
relative intensities of the peaks, given in parentheses, are reported 
with reference to the most intense peak taken as lW% Optical 
rotations were recorded with an automatic Perkin-Elmer 141 
polarimeter in CHCI, solution. Analyses were performed in the 
microanalytical laboratory of the Institute under the direction of 
Mr R. Heller. Silica gel 60 (Merck) 70-230 mesh was used for 
column chromatography. TLC were carried on chromatoplates of 
silica gel F. For preparative layer chromatography a thick layer 
(I.0 mm) of silica gel PF,,, was used. Acetylations were carried 
out with AGO/pyridine at room temp. for 20 h and worked up by 
removal of the reagents under reduced pressure on a hot water 
bath. Esterifications were performed using CH,N, in ether 
solutions prepared from DiazaId. 

Extraction and isolation procedure. Finely chipped wocd of 
Cabraka eichleriana (1 I kg) was successively extracted with hot 
petroleum ether, GIL and MeOH. During concentration of the 
petroleum ether extract a crystalline material separated which was 
collected and crystallized from MeOH to give fissinolide 1 as 
colourless prisms, mp and mmp with an authentic sample 
16!Ll71”C. 

Evaporation of the petroleum ether from the filtrate afforded an 
oily residue (140 g) from which a fraction (120 g) was dissolved for 
further purification in CHCI, (250 ml), intimately mixed with silica 
gel (200 g) and the mixture was evaporated to dryness. The residue 

Eluent Fractions Product 

n-Hexane to 2:3 l-110 “A” (oils. 80g) 
ethei-hexane (not investigated) 
Ether-hexane I:1 111-117 “B” cabraleone 2 (3.8 g) 
Ether-hexane I : I 118-121 “C” ocotillone 3 (@65 g) 
Ether-hexane 1: 1 122-138 “D” 
Ether-hexane 1: I 13%168 “E” see Chart 2 

Ether W-250 “F” 
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1 
Fr. D (35 g) 

mixture 

1 
Fr. E (13 g) 

mixture 

I 

1 
Fr. F (12g) 

ether 
NaOH aq. 

ether 
NaOH aq. 

1. CH,N, 
2. chromatography 

SiO, 

1 ’ 1 
I 

1 1 
neutral acids (l.Og) neutral acids (I 1 g) I 

combined _ 
with Fr. F 

combined- 
with Fr. F 

Me eicbleriaoate 7b (8 g) 
Me shore&c g#r (75 Rj 

I ALO, Me dammarenolatc sb (1.5 g) 
BtOAc:Bz 1:9 Me cichlerialactone lob (0.1 g) 

cabralealactone 5 
(0.14 g) 

cabrakadiol4a 1. Ac,O/Py 
2. ALO, (neutral grade III) 

cabraleadiol 
monoacetate 4h (0.75 g) 
cab&a-hydroxylactone 
acetate 6b (0.04 g) 

CHART 2. Isolation procedure for compounds 4 to 10 

was placed on a dry column of silica gel (2.3 kg) and eluted with 
n-hexane with iocreasing quantities of ether. Fractions of about 
250 ml each WCTC collected and monitored by TIC and NMR. The 
fractions which appeared to be identical were combined as shown 
above and the procedure adopted for the isolation of the various 
components is outlined in Chart 2. 

CarbmJconc 2. Mp 163-166.5” (n-hexane). [& + 60’ (c, 1*2), v,. 
3520, 1690, 1085, 1064cm-‘. MS m/c 459 (M' t 1) (05) 458 M’ 
(0.4), 443 (6.7), 399 (41.4), 381 @8), 205 (17.2). 143 (loO), 125 
(31.3). 95 (21.2) 85 (32*3), 81 (21.2), 71 (23.2). 59 (34.3). 55 (24.2) 
and 43 (37.4). (Found: C, 78.38; H, 11.17; M’ 458. CJI~O, 
requires C, 78.55; H, 1099%; Mwt. 458.70). 

Ocoriilone 3. Mp 160-163” (MeOH), [e]n + 63.7 (c, 0.7); Y- 
3483,1694,1463.1381,1370,1356,1147,1089 and 1076 (all strong), 
1033, 1022, 944, 896 and 885cm-’ (all medium). MS m/c 459 
(M+ + 1) (0.2). 458 M’ (0.1) 399 (22), 205 (6.9), 143 (RIO), 125 (lo), 
95 (8.6), 85 (11.5), 59 (10). 55 (8.9) and 43 (13.6). (Found: C, 78.52; 
H, 11.05; M’ 458. C,&I&, requires C, 78.55; H, 1099%; Mwt. 
458.70). 

Cabmlcadiol 41. The neutral component of fraction D (Chart 2) 
gave, on rechromatography, pure cabrakadiol (OGtg), mp 
176-178”, [a]o+ 13.6” (c, 1.0); [lit.’ m.p. 175-176”, [a],+ 18” (c, 

l.O)l: Y- 3432, 1065 and 1056cm-‘. (Found: C, 78*12; H, 11.45. 
G&O, requires C, 78.20; H, 11.38%). 

Cabralcadiol monoocctarc 4b. Mp 149-151” (petroleum ether), 
[alo-8.0” (c, 1.1); [lit.’ m.p. 148-149”, [aID+ 12” (c, l*O)]; Y_ 
3558,3432,1732 and 1246cm-‘. MS, m/c 502 M’ (very small), 487 
(0.7),443 (1.9), 383 (11). 284 (12), 264 (7). 256 (81). 213 (14), 185 (9). 
143 (90), 129 (28). 73 (64), 69 (49). 60 (61). 57 (64). 55 (83) and 43 
(100). (Found: C. 76.30; H, 10.85; M’ 502. CllHwO. requires C, 
7644; H, 10.83%; M.wt. 502.8). 

Hydrolysis of 4b. Cabraleadiol monoacetate 4b (150 mg) was 
refluxed with 6% methanolic KOH (20 ml, 5 h). After dilution with 
water (50 ml). the product was.extrackd with ether and the extract 

was washed with water and dried (Na&OJ. Removal of the 
solvent and crystallisation (CHXL-hexane) gave 4a (120 mg), mp 
and mmp with the natural sampk 176-1780.~ 

Oxidation of 4a lo 2. To a stirred solution of 00, (125 mnl in 
pyridine (1.5 I& a solution of cabmkadiol4a (70 mgj in pyridine 
(1 ml) was added during 10 min. After 3 h of continued stirring 
water (5Oml) was added, and the product was extracted with 
ether, washed with water and dried (N&SO,). The solvent was 
evaporated and the residue crystalhi (hexane) to give colourless 
needles (55 mg), mp and mmp with cab&one 2 l63-165”, and also 
identical IR and NMR spectra. 

Cabroltalactonc 5. Isolated from fraction E (see Chart 2); mp 
182-W (cctroleum ether). laL t 68.6” (Iif 181-183”. [ah, + 70”1: _ _- ._ _- 
Y,. 176f(y-lactone), 1703 cm-’ (ketomc CO). MS m/c 414 Iv? 
@.I), 399 (9.7), 3%(7.3), 329(8.5), 328 (9.7), 316 (20.6). 315 (22.6). 
205 (58) 1% (26). 135 (27). 121 (28). 109 (33.4) 107 (37.5) 99 (100). 
95 (67), 81 (59), 69 (M), 67 (40), 55 (55) and 43 (67). This compound 
was found identical with the Jones oxidation product of 
cab&one 2. 

Cobralea-hydroxylacfonc acetate 6b. This compound isolated 
from fraction D was obtained pure after separation on a thick 
layer chromatoplate (Silica gel, Cd&EtOAc 9:1) mp 185-W 
(petroleum ether), [aID -2.6” (c, 0.4); v,. 1772 (y-lactone) 1745 
(ester CO) and 1252cm-‘. MS m/c 458 M’,443,398,383,189,135, 
121.107.99.81.69.55 and 43 (Cascon and Brown’ reoorted a mu 
U-12?, [h]d+ l? (c 0.23): and Y, 1760 and’ 1720 cm-‘. 
However, their NMR data are in agreement with ours). 

Oxidcrion of 2 to 5. Jones reagent was added dropwise to a 
solution of cabraleone 2 @I mg) in acetone (6 ml), while stirring, 
until the colour of the reagent persisted for 5 min. After addition 
of water, the acetone was removed under reduced pressure and 
the product was extracted with CHCl,. The extract was washed 
with water, dried (Na$O.) and evaporated to dryness to yield 
cabrakalactone 5; mp 180-182” (petroleum ether). 
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Oxidafion of 4b to 6b. A solution of cabraleadiol monoacetate 
4b (45 mg) in acetone (6 ml) was oxidii with Jones reagent as 
described above. The product crystallised from petroleum 
ether-CH2C12 as colourless prisms (26 mg), mp 18sI#“, undepre- 
ssed on mixing with cabralea-hydroxylactone acetate 6b isolated 
from Fr. D (Chart 2). 

Methyl &hlck&e 7b. Isolated from Fr. F by methylation 
followed by chromatography (Chart 2). mp 109-110” (EtOID. 
[a], + 37.6” (c. 0.8): Y,, 3460,3553 (w), 1743.1635 and 8%cm-‘. 
MS m/e 488 M’ (I.]), 473 (2.0) 455 (0.5), 429 (8.7). 411 (2.2) 263 
(1.1). 249 (1.4). 237 (2.2). I75 (1.4). 161 (3.3). 143 (100). I25 (12.4). 
59 (20.7). 55 (15.7) and43 (23:3).‘(Found: C, 75.94; Hi 10.65; M’ 
488. C,IH,20, requires: C, 76.18; H, 10.72%; M.wt. 488.73). 

Hydrogenarion of 7b. A solution of methyl eichlerianate 7b 
(70 mg) in EtOH (1Oml) was stirred with H,, in presence of 10% 
Pd-C (20mg) until the rapid absorption ceased (3Omin). After 
filtration, the solvent was removed to give a highly viscous 
semisolid which could not be induced to crystallise (the IR and 
NMR spectra indicated the absence of olefinic unsaturation). 
vc”‘, 3542 (w). 1728 (s). II58 (ml and IO51 (m) cm-‘. MS m/e .._^ ~ , , 
490 hi’ (very small), 475 (3.7). 472 (0.9), 457 (0.8), 441 (2.6), 431 
(35.3), 413 (7.8), 389 (3.0). 143 (100). I25 (15.2). 109 (lO.6), 95 
(10.8). 81G2.2). 71 (lo), 69(8.9), SS(23.5) 55 (11.0) and43 (14.8). 

Jones oxidation of 7b. Methyl eichlerianate 7b (63 mg) was 
oxidised with Jones reagent and the product was purified using 
preparative chromatoplates (EtOAc-CdI,, 3:7) to give Me 
eichlerialactone lob. mo 126.5-127.5” (EtOH). 

hferhyl shore&e 8Js. Mp 82-83” or 94-94.5” (EtOH), [alI, + 40.6” 
(c. 1.0); vnu. 3484 (m), 1739 (s), 1628 (w), 1280 (m), 1021 (s), 892 
(m) and 883 (m) cm-‘. MS m/e, 488 M’ (l.O), 473 (2.8) 470 (1.2), 
429 (13.1), 411 (3.0), 389 (4.5), 161 (4.5) 143 (100). 125 (10*6), 85 
(14.8). 59(10.4),55 (10,4)and43 (13.7). (Found: C,7640; H, 10.71; 
M’ 488. C,,H120, requires C, 76.18; H, 10.7%; M.wt. 488.73). 

Jones oxidation of 8b (90 mg) followed by chromatography of 
the product on a column of silica gel (n-hexane-ether 7: 3) gave Me 
eichlerialactone lob (SO mg), mp 1261270. 

Methyl eichlerialacfone lob. Isolated by methylation and 
chromatography of Fr. F (see Chart 2): mp 126-127 (EtOH); Y,.. 
1766 (y-lactone) 1735 (ester CO) 1638, 1186, I I IO and 879 cm-‘. 
MS m/e 444 M’ (12.9), 429 (6.5) 363 (92.3), 357 (49.1), 345 (8.8), 
154 (23.5), 121 (32.6), 1 I5 (20.0). 109 (32.6). 99 (RX)), 95 (57.6). 55 
(78.8) and 43 (73.7). 

Phofolysis of Cabraleone 2. A solution of cabraleone 2 (I .O g) in 
MeOH (200ml) was irradiated under N1 atmosphere, with UV 

lamp (Hanovia 450 watt) with a pyrex tilter until the reaction was 
complete (I3 h). After removal of the solvent, the product was 
chromatographed on silica gel impregnated with AgNO,. Elution 
with ether-hexane (I : 4) gave a product (0.65 g) which would not 
crystallise. Its IR, NMR and MS spectra were identical with those 
of dihydro-methyl eichletianate 7c. 

Methyl dammannolote 9b. This compound could not be 
obtained crystalline although homogeneous on chromatoplates, 
using differ&t solvent systems (single spot). Y-~ 3420,1735,1623, 
1167 and 887 cm-‘. MS m/e 472 M’ (0.1). 454 

169 (ioO), 
(64). 439 423 

(4.1), 385 (38.5). 373 (20.5). 127 (31). 95 (56.4). 
(2.8). 
69 (89.7). 

55 (43.6) and 43 (53.8). 
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