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Sumnary: Six new dlterpene isocyanldes have been isolated from a sponge (Adocla sp.). Their 
structures support the biosynthetic suggestion for the formation of diisocaociane reported 
from the same sponge. 

We have previously reported the isolation of diisocyanoadociane (1) from a species of the 
sponge genus Adoclal and suggested that this unique tetracycllc diterpene could be formally 
derived from a suitable 'regular' diterpene precursor by means of a single methyl shift as 
shown in (2). The recent isolation of 8,15-diisocyano-11(2D)-amphllectene (3) from the sponge 
Hymeniacidon amphilecta2 3 supported this biosynthetic suggestion and prompts us to report the 
structures of six new tri- and tetracycllc lsocyanides which co-occur with (1). 

The mother liquors from the direct crystallisatlon of (1) from the petroleum ether extract 
of the freeze-dried sponge constituted one third of the 3% extract but was a highly complex 
mixture of mono- and difsocyanides which were separated by exhaustive HPLC on slllca ge14. Most 
compounds were not obtained in quantity sufficient to allow chemical correlation but several 
were highly crystalline. The structures of three compounds (4) - (6) were suggested by spectro- 
scoplc data and confirmed by single crystal X-ray structures whilst the structures of (7) - (9) 
are proposed on the basis of spectral comparison with (1) and (4) - (6). 

7-Isocyano-11(20),14-epiamphilectadiene (4)5 gave spectroscopic data6 indicating a tncycllc 
diterpene with one isocyamde group, an exocyclic methylene group, a Me$=CH-CH functionality, 
a secondary methyl group and a tertiary methyl group which is attached to the same carbon as the 
lsocyanide group. These data, taken in conJunction with the known structure of (1) suggested 
structure (4) for this compound. This was conflrmed by a single crystal X-ray structure 
determination' which also gave the relative stereochemistry. Rather surprisingly the stereo- 
chemistry at Cl for (4) is epimeric with that in both (1) and (3). 

Spectral comparison of (4) and (1) with 7-lsocyano-11(20),15-eplamphllectadlene (7) and 7,15 
diisocyano-11(20)-epiamphilectene (8) showed (7) to be a double bond isomer of (4) while (8) had 
an extra isocyamde group which had to be at C15. 
and (8) has not been determined. 

The stereochemistry especially at Cl, of (7) 

Spectral data for 8-isocyano-lD-cycloamphilectene (5)* demanded a tetracyclic skeleton, 
one isocyanide group and a trisubstituted double bond. The structure was obtained by single 
crystal X-ray analysis' which only gave the relative stereochemistry. Compound (9)* was a 
double bond isomer of (5) as shown by spectral comparison with the tetrasubstituted double 
bond most probably AIl(I2). Again the limited amount available precluded chemical correlation. 

The structure and relative stereochemistry of 7,15-diisocyanoadociane (6)9 was obtained by 
an X-ray study'which showed it to be an isomer of (1). 

Conpound (1) and the isocyanide mixture giving compounds (4) - (9) displayed marked in 
vitro antimicrobial activity particularly against gram positive bacterialo, but showed no- 
invo activity other than marked toxicity. -- 
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(4) R = -CH=CMez 
(7) R = -CH2-C(Me)=W 
(8) R = -CH2-C(NC)Me2 

Perspective drawings of X-ray structures 

(6) 
1 
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Crystal Data 

Compound 

Molecular Weight 

Space group 

a (RI 
b (1) 
c ((0 

d caIcd'(g cm'3) 

P (Cu Ka) (cm") 

Crystal size (nrn) 

Maxlmum e(O) 

No. of reflections 

No. of observed reflections 

Absorption corrections 

Least squares refinement 

Heavier atoms 

Hydrogen atoms 

Final R 

Final wR 

Final difference map- 

largest peak (e Am3) 

8. 

9. 

10. 

(4) (5) 

297.49 297.49 

p212121 p212121 

9.020 (2) 6.761 (2) 

10.065 (2) 16.000 (3) 

20.710 (3) 17.023 (3) 

4 4 

1.050 1.072 

(6) 
324.51 

P212121 

10.226 (1) 

11.569 (1) 

16.461 (1) 

4 

1.106 

4.6 4.9 

Experimental 

0.25 x 0.3 x 0.5 0.20 x 0.30 x 0.65 

76 57 

2206 1466 

1869 1383 

No No 

full matrix full matrix 

anisotropic anisotropic 

iso (fixed) iso (fixed) 

0.048 0.033 

0.054 0.043 

< + 0.2 < + 0.1 

0.20 x 0.30 x 0.60 

57 

1521 

1404 

No 

full matrix 

anisotropic 

iso (fixed) 

0.038 

0.048 

< + 0.1 

8-Isocyano-lo-cycloamphilectene (5) mp 88-890, [a]" - 21.7 (c=Z, CHCls), vmax (KBr) 2245 
cm"; IH n.m.r. spectrum: 6 (CDCl i 5.20 (1H bd 9 4 Hz)*lsC [lH] n.m.r. spectrum: (CDCl 
154.4 (bs), 137.5 (s), 115.2 (d), 22.8 (t, J i Hzj, 49.0, i7.6, 46.2, 44.0, 43.1, 42.7, 
40.6, 38.0, 37.7, 32.2, 31.6, 29.8. 29.5, 25.1 (q), 19.5 (q), 15.2 (q) ppm; mass spectrum: 
m/e 297 (5), 282 (lo), 272 (3), 271 (24), 270 (loo), 256 (Zl), 255 (97), 241 (8), 228 (9), 
227 (6), 215 (lo), 214 (42), 213 (56). 201 (7), 200 (6), 199 (26), 185 (16), 172 (16), 171 
(ll), 159 (15), 157 (19), 145 (12), 143 (17), 105 (15), 91 (17). 
8-Isocyano-11-cycloamphilectene (9), 
(kBr) 2130 cm"; 'H 

colourless gum, [alLjo+ 39.6'(c=O.6, CHCI,), vmax 
n.m.r. spectrum: (CDCl,) 0.92 (apparent slnglet 12H); 1% [lH] n.m.r. 

spectrum: 154.8 (bs), 128.5 (s), 127.5 (s), 62.9 (t, J 4 Hz), 46.7 (d), 44.6, 43.6, 42.7, 
40.0, 39.8, 35.8, 34.1, 32.2, 30.0, 29.8, 29.5, 28.7, 26.4, 26.1, 19.1 (q), 15.0 (q) ppm; 
mass spectrum: m/e 297 (Z), 282 (3), 272 (3). 271 (19). 270 (83), 256 (Zl), 255 (loo), 241 
(5)) 215 (7), 214 (33), 213 (51)) 200 (5), 199 (25). 185 (25). 

7,15-Dllsocyanoadoclane (6), mp 123.4O; [al20 + 45.8' (c=O.7, CHCl ), vmax (KBr) 2140 cm 
1H n.m.r. spectrum: 6 (CDCl3) 1.60 (3H. t,DJ 2 Hz), 1.30 (3H, t, i 2 Hz), 1.07 (3H, d, J 5 
HZ), 0.88 (3H, d, J 5 Hz), mass spectrum: m/e 324 (3), 309 (5), 297 (13), 282 (lo), 271 
(25)) 270 (lOO), 256 (20), 255 (85), 241 (28), 228 (23), 215 (19), 213 (18), 201 (52), 199 
(21), 185 (16), 159 (19), 145 (36), 143 (17), 131 (24), 119 (ZZ), 117 (18), 107 (21), 105 
(38)s 95 (17)s 93 (28), 91 (52), 81 (27)) 78 (37), 77 (29), 67 (28)) 55 (49), 53 (23). 

8. Kinsela and J. Reichelt - unpublished results. 
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For comparative purposes and because the absolute configuration of both (1) and (3) is 
unknown, we have drawn (3) as the mirror image of the structure drawn in ref. 2 to conform 
to our original drawing of (1) . 

Mono- and diisocyanides were separated by silica gel chromatography. Monolsocyanides were 
then processed (25 mg per iyectlon) on a Whatman Magnum 9 (10 u silica gel) column using 
dichloromethane. Unresolved mixtures from this procedure were completely separated using 
hexane-diisopropyl ether (4:l) on the same column. 
hexane-diisopropyl ether (3:2) as elutlng solvent. 

Diisocyanides were separated using 

The name 8,15-dilsocyano-11(20)-amphilectene has been coined for (3) based on a hypothetical 
hydrocarbon amphilectane. We coin the name eplamphilectane for the hypothetical hydrocarbon 
(10). This hydrocarbon is epimeric with amphllectane at both Cl and C7. We name compounds 
(5) and (9) as derivatives of the hypothetical tetracyclic hydrocarbon cycloamphllectane (11). 
which, for the sake of convenience, retains the same numbering system. 

7-Isocyano-11(20),14-eptamphilectadiene (4)_, mp 113-115; [o12' + 116.8' (c=l CHCl )* lH n.m.r. 
spectrum: a(CDCls) 5 20 (lH, bd, J 8 Hz) 4.68 (1H bs) 4.18 (1H bs) 2.8: (1H3 I$ 1.70 
(3H, bs), 1.64 (3H, b;), 1.36 (3H, t, J 1:5 Hz), 0.62 (31;. distortid d,'J 4 5 Hz): [I;radia- 
tion at 6 2.86 collapsed the 6 5.20 doublet to a broad singlet]; IsC ['H] n.m.r. spectrum: 
(CDC13) 152.1 (bs), 148.5 (s), 130.3 (s), 126.4 (d), 108.1 (t), 60.8 (t, J 4.5 Hz), 49.9, 
49.7, 48.2, 42.4, 40.9 (2C). 35.9, 34.5, 31.7, 27.4, 26.0 (2C). 20.6, 20.0, 17.7 ppm; mass 
spectrum (70 ev): m/e 297 (20, M ), 282 (47), 270 (18), 254 (77), 228 (39), 227 (41), 201 
(76), 158 (21), 145 (39), 109 (43), 91 (53), 43 (30) and 41 (100%). 

‘I-Isocyano-ll(20) 15-epiamphilectadtene (7 mass spectrum: m/e 297 (13), 282 (15), 270 (15). 
5 (19) 242 (7) 241 (10) 240 (5) 215 (f) 214 (lo), 213 (5) 202 (9) 201 (7) I99 (IO), 

:87 (11)’ 159 (llj 145 (1Oj 131 (1:) 105 (i8) 93 (15) 91 (2;) 81 (1;) 79 (1;) 77 
(12), 69’(13). 67 [16), 55 $7). 41 (l;O), 40 (46%), 1H ;.m.r. sp&trum: a' (CDC1,)'4.80 (lH, 
bs), 4.70, (lH, bs). 4.62 (lH, bs), 4.58 (lH, bs), 1.72 (3H, bs), 1.28 (3H, t, J 'L 2 Hz), 
0.82 (3H, d, J 6 Hz). 

7,15-Dllsocyano-11(2(l)-eplamphllectene ( 011, Co12’ + 3.6' (c=1.6 CHCl )* lH n.m.r. 
spectrum: a CDCl ) 4 84 (lH, s) 4.57 
(3H, d, J 6 H!); lgC CiH] n.m.r. ;pectru 

, s), 1.14 (6~, bs), 1.2; (3H 0,‘~ ti 2 Hz), 0.88 
(CDCl,) 150.6 (s), 106.0 (t), 60.5 (bs), 56.4 (bs), 

51.4, 49.3, 48.0 (2C). 46.0, 41.8, 40.8, 37.4, 35.3, 33.5, 32.2, 30.4, 29.6, 25.5, 20.8, 20.0 
ppm; mass spectrum: m/e 324 (38), 309 (43), 297 (13). 283 (40), 242 (57), 241 (46), 228 (37). 
201 (60). 159 (36), 145 (50), 109 (loo), 105 (64), 91 (92%). 

Intensity data for all crystallographic analyses were measured on a Hilger-Watts diffracto- 
meter (NJ-filtered Cu Ko radiation, 
solution procedure [G. 
used to solve all structures. Crystal data and 
More detailed data available on request from Dr. J.F. Blount. 
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