
Tetrahedron Letters,Vol.24,No.36,pp 3897-3898,1983 0040-4039183 $3 00 + .oo 
PrInted In Great Brltaln 01983 Pergamon Press Ltd. 

PENLANFURAN, A NEW FURANOID SESQUITERPENE FROM THE MARINE SPONGE DYSIDEA 

FRAGILIS (MONT ) OF BRITTANY A STRIKING DIFFERENCE WITH THE SAME HAWAIIAN SPECIES 
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summary Penlanfuran (2,, a furanold sesqulterpene with a novel skeleton for sponge products, 

has been afforded by the marine sponge Dysldea fragllu (Mont ) of Brittany, the same Hawauan 

species gave different sesqulterpenolds 

Marine sponges of the genus Dysidea have been unusually lnterestlng sources of new terpe- 

* 
noIds In particular, D fragllls, collected at Hawall, gave bridged blcycllc sesquterpe- 

nolds 
2 

We now report that the same species of Brittany 1s devoid of the above products, glvlng 

instead penlanfuran (z3 with an unprecedented skeleton among sponge products The fresh sponge 

was ethanol extracted and the aqueous residue from ethanol evaporation was ether extracted The 

residue from ether evaporation, 20 g, was column chromatographed on Merck Kleselgel 60, gradlent 

elutlon pet ether-ethyl ether Ehrllch 

AgNO 
3 

- Kleselgel with n-hexane to give 

2 4) - 68 00 

uv h 
MeOH 

nm (E = 12,000) 
neat 

IR V 
max max 

m/z (%) 216(23) [M+ 216 1571 -f 0 002. 

reactive fractions were column chromatographed on 10% 

oily 2 ,' 
1 4 g (0 3% on dry anunal w ), [CX] F (CHC13, c 

3063, 1624, 1025, 875, and 785 cm-' EIMS (VG ZAB2F) 

calcd for c H o+ 216 15 20 1514 1, 173 (53) M-C3H7 

(jja_) [173 0973 _+ 0 005, calcd for C12H130+ 173 0966 ] , 135 (40) M-C5H50 (Ijb) [I35 1197 * _ 

0 005, calcd for c H lo 15 + 135 11741, 91 (64) 135-C3H8 [91 0559 + 0 005, calcd for c H + 
7 7 

91 05471 , and 81 (100) M-C H ,. 15 (jjb) [81 0350 * 0 002, calcd for C5H50+ 81 03401 13C NMR off 

resonance) 6 TMS (CDC13) 143 7 (s,C(l) or C(3)), 143 4 (s,C(3) or C(l)), 142 8 (ddd, C(S')), 139 7 

(dd, C(2')), 127 9 (d,C(2)), 122 9 (s,C(3')), 111 5 (dd,C(4')), 109 2 (t,=CH2), 42 5 (d,C(6)). 

31 4 (t, CH2 or C(4)), 28 8 (t,C(4) or CH2), 28 7 (d, CH), 23 2 (t,C(5)), 21 4,q, and 18 0 ppm, 

q, (CH3) These data are either consistent with structure ,2_ or the isomers with the isopropyl 

group at C(4) or C(5) The 200 MHz 
1 
H NMR spectrum 16 TMS (CDC13) 7 35 (dd, c2u 4, = 1 7. tI_2n 5,= 

1 6, H(2'), 7 23 (m, H(5')), 6 25 (m, H(4')), 6 03 (br s, H(2)), 4 71 s and 4 69 s (=CH2), 3 26 

and 3 16 (AB, J = 15 7, CH2), 2 30 (m, C(4)H2), _ 2 05 (m, C(6)H and CH), 1 64 (m, C(5)H2), 0 96 

(d, J'6 7, CH3), and 0 80 ppm (d, J=6 7 Hz, CH3)] helped to clarify the point In fact, (a) lrra- 

dlatlon at 6 3 20 revealed the furan couplings 6 7 23 (dd, +, 4,=0 9,%, 2,=1 6) and 6 25 (dd, 

3897 



3898 

L44',5' 
=0.9, J 

-4',2' 
=l 7). (b)lrradlatlon at 64 70 resulted in a sxnpl'llflcatlon of the 62 30 m,(c) _ 

lrradlatlon at 2 05 showed the dxxstereotoplc methyls as two singlets, (d) lrradlatlon at 61 64 _ 

changed the 62 30 m Into an AB system with J=15 6 HZ, which rules out the C(5) posltlon for the _ 

isopropyl group, (5) lrradlatlon at =CH2 caused a +13% NOE of the C(2)H resonance, (f)xradlatxn _ 

at the 60 80 CH3 caused both a +lO% NOE of the C(4')H resonance and a +23% NOE of the C(2')H res- 

onance, which unambiguously proves that the isopropyl group 1s at ~(6) rather than at C(4) 

The structural assignment 1s further supported by the results of catalytic hydrogenation of 

2 in ethanol over 5%Pt-C This led to a mixture which could be separated on a 10% AgN03-Kleselgel 

60 column, eluant pet ether, until 3 was eluted, and thtn with IncreasIng amounts of ethyl etlx?r, 

whereby 5 was eluted before 4.HPLC on a RP18 column, eluant MeOH-H20 9 1, showed that 3, 4 55 and 
N NN 

46 are mixtures of respectively four (rat10 1 4 8 4) , two (rat10 5 7), and two dxastereomers (ra- 

tlo 20 1) 

Penlanfuran 2 has a rare skeleton which, formally, has already been encountered with the 

non-furanold plant product humbertlol 
7 

Blogenesls from a so far unknown 6-cls-farnesol derlva- 

though other routes are also possible 

2 
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The sponge was collected =n August 1982 in Brittany, near the Chateau de Taureau, out of the 

Polnte de Pen-Lan, from which the name of the product 1s derived 

m/z 220 (M+f), 1~ NMR H(4’)), 2 7-I 1 -_ GTMS 7 34 (m, H(2')), 7 18 (m, H(5')), 6 24 (m, (CDCl3) 

(128, series of m), 1 O-O 7 (9H, series of d) 

m/z 218 (M+),l _- H NMR GTMS (cDc~~) 7 34(m, H(2')), 7 21(m, H(5')), 6 24(m, H(4')), 5 44(m,H(2) 

3 07 (br s, eXo-CH2),2 5-l 1 (7H, series of III), 0 98-O 70 (9H, series of d) 

m/z 218 (MC), 'H NMR -- (200 MHz) (c~C13) 7 35 (m, H(2')), 7 20 (m, H(5')), 6,,, 6 28 Cm, H(4’) 
5 38 (m. H(2)), 2 6-l 1 (9H, series of m), 1 62 (br s, C(3)CH3) 0 97 (d, J'5 9 Hz, CH(C%)2 

On lrradlatlon at 61 62, the 65 38m became a d, J = 4 4 Hz 
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