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Am-From the soft bodied coral Sarcophytum glaucum a crystalline compound-sarcophinc (1). 
which is believed to be one of tbc repellents protecting the caal against @ton. was isolated. The 
functional groups of 1 have barn deduced from detailed NMR study and the wbok molecular structure 
has been determined by a sin&-crystal 3dimensional X-ray diffraction study m from direcf 
methods. The compound crystaWzes in tihahombic crystals, space group P&2,2,. and there are four 
mokcuks in each unit cell of dimensions a - 12.429(3). b - 13.766f3) and c - 10.7SOfl). The structure 
was found to be a new epoxy ccmbranolidc. The mass spectrum and CD of 1 and several simpk 
derivatives as well as the conformation of 1 in Jduticm are discussed. 

While working on the ecology of coral reefs in the 
Red Sea’ it was observed that many of the soft- 
bodied animals found exposed on rocky surfaces, 
were not attacked by predators whereas others 
were immediately devoured. From one of such 
common species, Sorcophyrum ghcum. that 
forms large patches on the reefs, a crystalline com- 
pound, which is believed to be one of the repellents 
protecting the soft-coral against predators, was iscF 
latcd in remarkably high concentrations (up to 3% 
dry weight)? The structure of this toxin, found to 
have interesting pharmacological properties and 
which we named sarcophinc (1). is described 
herewith. 

Mass spectral and elemental analysis of 1, m.p. 
l33”-134”. aolf +92”. indicated a formula of 

“lhe b-value of 24 agrees with the chemical shift of a 
Wanr-epoxidc in fatty acids rather than the &-one 

&J&O,, M. wt. 316. The IR absorptions at 17SO. 
1270, 12SOcm ’ seemed to propose an ap- 
unsaturated y-lactone corresponding to two out of 
the three mokcules’ 0 atoms, and, in the absence 
of an OH and another CO group, an ethereal lin- 
kage is suggested for the third 0 atom. Catalytic 
hydrogenation over PdlCaCO, in ethanol led to the 
uptake of 3 mol of hydrogen. This fact indicated the 
presence of three doubk bonds and/or rings that 
arc easily hydrogenated. Fig 1 illustrates the NMR 
spectrum of 1 and Chart 1 summarizes the structual 
features deduced from this spectrum. 

A singlet for three hydrogens at 6 I-28, suggesting 
a somewhat &shielded Me group such as a Me /3 to 
an ethereal oxygen, together with a triplet at 62.68 
(.I = 4 Hz. IH).’ which is in a suitabk place for an 
oxirane methinc,’ agree with the proposed epoxide. 
A Eproton broadened singkt at S 1.63 suggests a 
vinyl Me. the broadening of which originates from 
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Fig I. 100 MHzNMR spectrumof sarcophine. 

allylic coupling with a vinylic proton appearing at 
65.15 br.t (J = 5 Hz). Irradiation at 85.15 in a de- 
coupling experiment sharpened the singlet at 1.63 
and simultaneously caused a change in the multiplet 
at 62.15 (6H); tke versa irradiation of these allylic 
protons changed the triplet at 5.15 into a broad sing- 
kt thus pointing to two neighbouring allylic pro- 
tons. In a pair of deshielded vinyl Me groups at 
S1_89d(I= lHz)and61.85t(I= 1.5Hz),oneMe 
represents an a/3-unsaturated lactone a-Me group, 
while the other as yet unexplained will still be ac- 
counted for. The fact that no B-proton of the lac- 
tonic double bond could be seen suggests that it is a 
tetrasubstituted one. Two additional protons gave 
rise to an AB pattern at 65.05 dq (I = IO and 1 Hz, 
1H) and 65.55 dq (J = 10 and I.5 Hz. 1H) each one 
of these protons being furrher coupled in a long 
range coupling to the vinyl methyls at 61.89 and 
6 1.85 respectively. The multiplicities and chemical 
shifts of these low field signals demonstrate that 
one of them is located on the ethereal lactone- 
bearing C atom, while the second one must be a 
vicinal vinyl proton of an additional trisubstituted 
double bond, to which the second out of the vinyl 
Me pair, above mentioned, belongs. Irradiation of 
the signal at fi5.55 changed the triplet at 1.85 to a 
broad singlet (while still coupled to another 
homoallylic proton), while irradiation at 5.05 al- 
tered the I.89 doublet into a singlet. confirming 
thereby their relationship. The 65.05 signal is attri- 
buted by us to the vinyl proton and that of 5.55 to 
the lactonic one on the basis of comparisons with 
available closely related compounds.’ The low field 
position of the latter proton also comes from the 
fact of its being double allylic and its multiplicity is 

due to the formation of a suitabk geometry’ with 
the a/3-unsaturated lactone a-Me group, thereby 
enabling their mutual homoallylic coupling. The re- 
maining absorptions in the NMR spectrum are two 
allylic protons at 62.37 and four methylenic ones 
which appear under the Me absorptions. 

The unsaturation of the various moieties shown 
in Chart 1 accounts for six out of the seven unsat- 
urations in sarcophine, the remaining one (in the ab- 
sence of further Me groups), must be a macrocyclic 
ring which should connect the different functional 
sites. 

The existence of three double bonds was con- 
firmed by hydrogenation. Moreover this reduction 
could be ctied out in a stepwise fashion thus lead- 
ing to partially hydrogenated compounds each 
further contributing to the structure elucidation. 
After hydrogenation for 45 min over PdKaCO,, a 
dihydro derivative (2) m.p. 164’-166”, afr + 113.5” 
(c. 0.6 MeOH), M. wt. 318. NMR: (6)0.95 d (/ = 
7 Hz, 3H); 1.25 s (3H); 1.81 brs (6H) and a ckar AB 
quartet 5.02 dq (.I = 10; I.5 Hz) and 5.50 dq (I = IO; 
I.5 Hz) was obtained. The NMR spectrum clearly 
shows the selective reduction of the trisubstituted 
double bond which gave rise to the signals at 6 I.63 
and 5.15 in 1. 

Hydrogenation for 68 h led to the uptake of 2 
mol of hydrogen resulting in saturation of both tri- 
substituted doubk bonds. While the hydrogenation 
of the first one was stereoselective, yielding mainly 
one isomer, this was not the case with the second 
doubk bon.i. Nevertheless one of the tetrahydro 
isomers (3) could be crystallized out in a pure state 
m.p. -99” (light petroleum), at:’ + W (C. 
0.4 MeOH). NMR (6): 0.95 d (/ = 7 Hz, 3H), I.02 d 
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1: Sarccphine 
2: 10.1 Idihydrosarcophinc 
3: 2.3.10.1 I-tetrahydromrcophinc 
4: IO.1 l+zpoxysarcophinc 

(J -7Hz, 3H), 1-20s (3H), 1.75 brs (3H) 2.6Sm 
(I H) and 4.78 m (1 H)-next to the lactonic 0 atom. 
Full hydrogenation was complete after 48 h and kd 
to a mixture of hexahydro stereoisomers. Several 
structures could be proposed for 1 according to the 
biosynthetic principles; attempts were made to use 
the mass spectrum of compounds 14 for structure 
elucidation. The probkm with the mass spectrum 
of 1 was the large number of possible fragmenta- 
tions due to the various functional groups, and in- 
deed the overall picture of the mass spectrum re- 
scmbks those of aliphatic hydrocarbons and only 
two outstanding peaks were noted at m Ic 164 (28%) 
and 151 (2S%) the parent peak being m Ie 81. Even 
after full structure determination by X-ray analysis 
oUe infto it was hard to propose unequivocal ex- 
planations for these peaks, e.g. the generation of 
the base peak a1 m/e 81 (CT&@) can be explained in 
the same manner as described for methyl lO,ll- 
epoxyfamesoateP which contains three of the sar- 
cophine’s functional sites in the same sequence, 
and thus it should contain atoms 8.9, 10, I I. 12 and 
20 (for numbering see Fig 2). A second possibility 

Cl8 

Fig 2. !Garcophinc suuc1urc accordiu to X-ray data. 

which could not be excluded was that this fragment 
originates from C atoms 2. 3.4, 5. 6 and 18 due to 
ckavage of the C,-G bond, followed by transannu- 
lar ckavage of the epoxide together with hydrogen 
migration.’ The fact that the second mechanism 
should also be taken into account is supported by 
the appearance of the m Ie 81 (82%) peak even in 
the mass spectrum of the dihydro derivative 2 and 

the diepoxide 4. Cleavage of the C,-C, bond is 
assisted by the stability of ion a, a ckavage that can 
also be responsibk for the m/c 164 (C,~H,?OI) ion 
which is obtained by further cleavage of the easily 
breakabk doubk allylic bond Cl&,,;* the latter ion 
appears to the extent of 70% in 2 (the base peak 
being m/e 318, MT. In the dihydro derivative two 
additional outstanding peaks appearing at m/e 1 I2 
(3096, C,H,,O) and m/c 207 (33%. C,,H,,O:) Can be 
explained in several ways by cleavages originating 
from the epoxide,’ the oxygen of which should thus 
be included in the first fragment. 

‘HI 

R- 

-ii 
0 

‘0 
. ion 8 

The general picture of the mass spectrum of 3 
difYers completely from those of the two former 
ones (1 Bt 2) as only two functional groups re- 
mained, giving rise to several strong peaks: m/e 
320 (60%. Me), 302 (II%, M-H,O). 292 (1tEG. M- 
CO). 2Sl (NO%), 207 (95%), 179 (85%). 151 (45%:). 
12s (55%). 124 (65%). 112 (87%). 

However, mainly because of the large number of 
possible fragmentation mechanisms of epoxides, 
still more than one mechanism could be suggested 
for most of the peaks, e.g. the loss of a C,H,’ radical 
(m/e 69) to give the parent peak m/e 251 can be 
explained by at least four reasonable mechanisms: 
(a) rearrangement of the epoxide to a 6-methyl-7- 
keto derivative followed by C-G and C,:-C,: 
cleavages. (b) The same epoxide rearrangement as 
in (a) followed by a McL.afTerty rearrangement to 
cleave the C& bond and then the allylic C&Z,, 
one. (c) Again the same epoxide rearrangement fol- 
lowed this time by a Mclaflerty rearrangement in 
the other direction with ckavage of CrC, and then 
CA near the lactone. (d) Epoxide transannular 
cleavage followed by C,&,, splitting. The situation 
is similar with most of the other fragments. The 
high sensitivity of I4 towards acid and base, to- 
gether with H-D exchange at allylic positions dur- 
ing dcuteration of the double bonds prevents 
further study of the mass spectrum. Thus the only 
method which remained for unequivocal structure 
elucidation was X-ray analysis which indeed fur- 
nished the relative positions of the functional 
groups and the stereochemistry of the molecule. 

X-ruy study. Oscillation, Weissenberg and pre- 
cession photographs showed the crystals of 1 to be 
orthorhombic and their space group was uniquely 
determined as P2,2,2,. The unit cell dimensions. 
fitted to diffractometer measurements, are: 0 = 
12.429 (3). b = 13.766 (3) and c = IO.750 (I). The 
density of the crystal, as measured by flotation. is 
& = I-15 g/cm’ while that calculated for 4 
molecules in the unit cell is 6 = I.141 g/cm’. 

Intensity data were collected on a Syntex Pi diff- 



ractometer, using graphite-monochromatized cop- 
per radiation with the monochromator set in paral- 
lel mode. 1895 independent reflections were meas- 
ured, including 43 reflections with I c 20 (I), com- 
prising 45 percent of the copper sphere contents. 14 
low angle reflections were too strong to be meas- 
ured along with the rest, were remeasured with re- 
duced current and were scaled up with the aid of 
the intensities of four standard reflections. The lat- 
ter were recorded at regular (2 h) intervals, their av- 
erge deviation from the mean intensity values being 
about 2%. 

Structure amplitudes were obtained by applying 
Lorentz and modified (for parallel monochromator 
mode) polarization corrections.’ 

No corrections were made for absorption or ex- 
tinction. 

The stmcture determination proceeded by direct 
methods. 

Approximate scale and temperature factors were 
used in the calculation of normal&d structure fac- 
tors. An application of program MULTAN’ in an 
automatic phase determination process yielded 4 
sets of phase&* with high 8gures of merit, which 
were consistent with the indications of the 2, for- 
mula.” An E map, based on the best of these sets, 
readily kd to the recognition of 20 out of the 23 
heavy atoms and the missing 3 atoms were subse- 
quently located in a different map. 

The heavy atom structure was then refined by a 
block diagonal least-squares method, using the 
local version” of program ORFLS.” The refine- 
ment was initially overall isotropic and later indi- 
vidual isotropic temperature factors were assigned 
to all the heavy atoms which resulted in an agree- 
ment factor R = O-14. The calculation was con- 
cluded with a few cycles of anisotropic refinement 
during which the remeasured reflections were dis- 
carded because of probable extinction and inaccu- 
rate scaling. The final R value, R = 0.105, is based 
on 1850 observed reflections, with intensities grea- 
ter than 20 (I). 

Atomic scattering factors for C and 0 were taken 
from Hanson cr d” 

The Anal atomic positional and thermal parame- 
ters along with their standard deviations are given 
in Tabk I. Fig 2. illustrating the molecular struc- 
ture, and the molecular geometry presented and 

.Which were ensentially the sang. 

discussed below are based on these parameter 
values. 

The structure of 1 is seen to consist of a 14 
membered ccmbrane-type, skeleton, which carries 
the above mentioned a/3-unsaturated methyl y- 
lactone, the epoxide group and the three Me sub- 
stituents. The bond distances. bond angles and 
some dihedral angles are shown in Tables 2,3 and 4 
respectively. 

The lactone group is fused to the macrocycle oiu 
C(1) and C(14) whik the oxygen bridges across the 
C(6)-C(7) bond, the configuration of which is trans- 
oid (Table 4). There are two double bond8 in the 
macrocycle, C(Z)-C 3) = 1.332(10) A, 
C(lO)-C(II)= 1*314(11) rl , both being sIigi$ 
twisted out of the trans conllguration (Table 4). The 
only short transannular contact is C(6x(lO) = 
3-21 A. the next shortest being C( 12X(2) = 3.70 A. 
A comparison of the macrocyclic ring in 1 with its 
closest published model, cembrene.” show8 a simi- 
larity in overall shape but a detailed correlation is 
precluded by the different structures of the mac- 
recycles in the two compounds. 

Calculation of best planes shows that the lactone 
group, including its Me substituent, is very nearly 
planar as shown in Table 5. It should also be 
pointed out that the angle formed by the best planes 
of the lactone and the C(l)-C(2)-C(3)-C(4w(18) 
group is about 90.5”. The dimensions of the lactone 
and the epoxide groups agree well with those pub- 
lished in the literature.“.” There are some dis- 
crepancies in C-C distances as compared to pub 
lished values, which appear to be 0~02-OGl A too 
long in the sarcophine macrocycle. This may be 
due, in part, to the absence of hydrogens from the 
present structure. 

Intermolecular contacts, shorter than 3.6.A are 
C(17)...C(2) = 3.47 A and C(18)...C(13) = 3.35 A. 

CD and conformational study. With the know- 
ledge of the configuration of 1 the question arose as 
to whether it is possible to determine the absolute 
configuration using CD data. 

The n-, n* CD band of ag-unsaturated y (and 
6) lactones. in the 240-260 nm region, is well 
known.“-” A sign-chirality relationship suggested 
by Beecham” attributed the Cotton effect sign to 
the chirality of C-C-GO in the y (and 8) lacetone. 
likewise in afl -unsaturated ketones.” Although the 
data concerning y-lactones are mainly that of a- 
methykne y-lactones,” a few examples of cndoun- 

I El I’ 

Ac(uOnm)--9 Ae (2SOnm)= +8 n=4 a=-2900 

m0x tllaX n-5 a=+1000 
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Table 2. Bond dislanccs and eslimaled standard &Vh- 

tbns (A) 
Table 4. Some dihedral an&s 

(9 

Bond 

Cl-C2 
C2-C3 
U-C4 
c4-C5 
C.SC6 
C&C7 
CLCX 
C-8-0 
CSCIO 

CIO-CI I 
CII-CI2 
Cl2-Cl3 
Cl~Cl4 

Leneh Bond Lenglh 

1~504(10) Cl-Cl4 1.498(10) 
I .332 (IO) CM-Cl5 1.364(10) 
1.506(11) CI5-Cl6 1466(12) 
1.529(11) CI5-Cl7 1*516(12) 
l.SM(l2) U-Cl8 1.535(11) 
1.452(11) C7-Cl9 1.554 (12) 
1.530(13) Cll-00 1.530(13) 
I .573 ( 14) Cl-022 I481 (9) 
1.533(11) Cl6-022 I.365 (IO) 
1~314(ll) Cl6-02l l.l97(11) 
1.536(11) C&O23 1444(10) 
1~5&(ll) C7-023 1444(10) 
I .505 (IO) 

Dihedral a& NS== 

Cl5-Cl6-022-Cl 1.2 
022-ClbcIXl4 1.6 
C2-CI-Cl4Cl3 57.1 
022-CI-C2C3 121.1 
Cl-C2-c3-C4 177.9 
C%Cl&CI l-Cl2 170.6 
C5-CGCLC8 152.5 
c5-Cbc7-C19 2.1 
C6-GW8-0 79.6 
C7-C8-C%ClO 67.3 

saturated lactones are avaiIabk.“O~“‘M’ Among 
them are the fusidic acid derivative I and the steroid 
lactone m. with right and left handed chirality re- 
spectively, for which the expected opposite signed 
Cotton effects were found.” 

The influence of the C-16 configuration in I and m 
(the ethereal lactone-bearing C atom) on the Cotton 
effect appears clearly, and for a moment it looks as 
if, using this data the absolute confIguration at C-l 
of 1 could be determined. However, as will be exp 
lained in the following discussion such a compari- 
son is wrong as the type of the C=C-GO 
chromophore is different. Turning from I & m to 
loliolide?O in which the endo unsaturated y-lactone 
is fused to a bmembered ring instead of the 5- 
membered one in I and m. the intensity of the Cot- 
ton effect is considerably reduced due to di- 
minished C=C-C=O chirality which is imposed by 
the ring fusion. Similar behaviour is known for 

endo-Q-unsaturated ketones (a).” When the fused 
ring is further expanded, the co-planar lactone, as 
in the non fused butenolides.” is at last obtained. 
Thus the C=C-C=O chromophore is not chiraI any 
more as was the case in I and m. This seems to be 
the case with sarcophine, and in this case, only the 
second sphere would determine the Cotton effect 
sign. Apparently a chiraI center on the ring itself as 
in 1 (C-l) should then determine the Cotton effect 
sign which, indeed, is expected to be small. In the 
event, compounds 1 and 2 show quite remarkable 
negative Cotton effects, in contrast to 3 (Fig 3). This 
difference in intensity must be due to the C.&Z, 
double bond. The influence of a substituent (or ring 
segment&double bond on the Cotton effect of 

Tabk 5. &St plane of the laclom 8roup 

Atom Cl CI4C15C16C17021022 

Deviation from 
lectat~~lam(x~o’A) -6 -9 17 3 -4 -8 6 

Table 3. Interbond an8ks and estimated standard deviations (“1 

Angle 

Cl-C2-C3 
CZ-C3-C4 
c3-c4-C5 
C4-CSC6 
C5-C6C7 
C&CLC8 
C7-CXLC9 
CSC%ClO 

C!%CI&CII 
CIO-CIlCI2 
Cl l-Cl2-Cl3 
Clt-Cl3-Cl4 
CIFcI&CI 
CM-Cl-C? 
CI-Cl4-CI5 

CM-CI5-Cl6 
Cl5-Cl6022 
Cl6-022-CI 
022-Cl-Cl4 

127.2 (0.7) 
121.8 (0.7) 
113.1 (0.7) 
ll3.8(0.7) 
124.2 (0.7) 
120.2 (0.7) 
113.2 (0.8) 
I IO.0 (0.7) 
126. I (0.8) 
118.6(0.7) 
106.4 (0.6) 
I 12.9 (0.6) 
121.6(0.6) 
112.4 (0.6) 
109.9 (0.6) 
107.6 (0.7) 
I IO.0 (0.7) 
108.8 (0.6) 
103.8 (0.6) 

022ClC2 
CI3-CWCI5 
CIccI~Cl7 
Clbcl5-Cl7 
C15Cl&C21 
021-C1GO22 

C2-CSCl8 
C4-CSCl8 

Cl&Cl l-C20 
Cl2-CllC2u 

CaC7-Cl9 
Cbc1Cl9 

ClSC7-023 
CSC7-023 
C5-CZ6-023 
tSC7-023 
Cl-O23-C6 
023X6-0 

107.7 (0.6) 
128.3 (0.7) 
130.0 (0.7) 
122.4 (0.7) 
128.5 (0.8) 
121.6tO.8) 
123.0 (0.7) 
115.2 (0.7) 
125.1 (0.8) 
I 16. I (0.7) 
I 14.0 (0.7) 
121.2 (0.8) 
I 15.0 (0.7) 
114.7 (0.7) 
117.7 (0.7) 
59.8 (0.5) 
60.4 (0.5) 
59.8 (0.5) 
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AD of sarcophine. (I, C. 0339 in MeOH) 
- - - CD of dihydrosarccphine. (2. C. 0.247 in &OH) 
.--CD of tctrahydrosarcophine. (3. C. 0.259 in MeOH) 
I + infkction, seen only at coat. X IO. 

Fig 3. CD of compounds 1-3. 

ketones. or even lactones, is known.“.” and is ex- 
pected to give rise to a much stronger anti octant 
contribution when compared to the corresponding 
saturated substituent. Often even inversion of the 
sign is observed. Such behaviour in our case could 
explain the relatively strong effects in 1 and 2 
whereas in the case of 3 only a very weak positive 
effect seems to be seen.+ Returning now to the ab- 
solute configuration determination at C-l, it is clear 
that the rule for the chiral chromophores is no 
longer available and a suitable sector rule for plo- 
nar a/3unsaturated y-lactones should be used. 
Such a rule should be based on a suitable lactone, 
containing a chiral center, (as in 1) with known ab- 
solute configuration; data which. to the best of our 
knowledge, are unpublished. 

The phenomena of transannular interactions in 
medium ring macrocycks is well known” thus e.g. 
in germacranolides two conformers can exist at low 
or even room temperature.:’ Variable temperature 
NMR between loo” to - 120” did not show any simi- 
lar change in conformation as far as could be con- 
cluded from the C-l-H. C-2-H ABquartet and the 
chemical shifts of the various methyls. However, 

*No rccamizarion is expected to occur during hydroge- 
nation. as when D, is used instead of H, the C-I-H is still 
seen IO full extent in the NMR spectrum. 

tMcasuremcn1 of rhc neigh&ring H, integral which 
did not change served as proof of rhc authenticity of the 

expcrimcnt. 

conformers of 1 can be suggested in which transan- 
nular interactions can be observed, e.g. a con- 
former similar to the one in which sarcophine exists 
in the solid state (la). Observation of the Dreid- 
ing model, fixed according to the X-ray analysis 
parameters (la), revelas several proton-proton dis- 
tances (dn.,J shorter than 3 A, among which an 
NOE should be observed”-” The NOE dctermina- 
tion is of course limited by the chemical shifts of 
the protons under consideration. Actually. two 
simultaneous nuclear Overhauser effects, which 
could not be separated, were found between H, and 

H,a (dwc, = 2.7 A in la) and between H, and H: 

(r&n, =. 3 A in la); summing up to 18% while ir- 
radiating H, and observing H: and H,,,+ or 7% on 
the vice versa experiment. The existence of this 
NOE suggests a half chair conformation for the 
C&Z., segment as in la (Fig 2) thereby considerably 
reducing the freedom of mobility in the different 
possible conformers of the whole macrocycle. 
Further evidence for the above conclusion can be 
derived from the JH,r,: and &,,,.,, values. The large 
J “,“I value (IO.5 Hz) is in agreement*’ with a di- 
hedral angle of - 160” as in la or - 0” in a con- 
former in which the C.4, bond is rotated by 160” in 
comparison to la. The above mentioned dcshielded 
vinyl Me group (at 81.89) also agrees with either 
one of these conformers being paramagnetically 
shifted by the C-l oxygen and the C,&Ij, double 
bond in la, or by the C-l oxygen only in the second 
conformer. Altogether the above data suggest that 
at least those parts of the marcocycle about which 
information is received from the NMR (the lactonc 
together with C-2, C-3, and the C-C,, segment) 
exist in solution in a fixed state. Such a conforma- 
tion preference can explain the stereoselective hyd- 
rogenation and epoxidation. As mentioned above 
short hydrogenation only attacks the C&I,, double 
bond, which can be explained by the fact that the 
f&-C, doubk bond suffers from steric hindrance 
from the C-l-oxygen. The situation is similar with 
epoxidation by m-chloro perbcnzoic acid, to give 4, 
moreover, as expected for conformer la. the 
C,&,, bond is mainly attacked from one side 
(- 80% in the case of 2 and _- 80% in that of 4) most 
probably the direction being the same as the 18 Me 
in relation to the macrocycle (Fig 2). At last the high 
sensitivity of 1 towards acid may be explained on 
the basis fo the la conformer in which the epoxidc 
can easily be attacked intramolecularly by the 
C&I,, n-bond. being oriented in suitable orienta- 
tion for a transannular reaction. 

The quantity of 1 found in Sorcophytum gloucum 
(Akyonaria), collected at different places of the sea 
at various times of the year, changed remarkably. 
‘The sarcophine was found to be accompanied in 
every case by considerable amounts of closely re- 
lated cembrancs. The structure of the latter and the 
variation with time and place as well as the appear- 
ance of the cembranes in other related Akyonaria 




