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Abstract: An enantiospecific 
’ side-chain, 

approach to the highly hydroxylated Cl0 
common t6 all bengamides, starting from cr-D-gluco- 

heptonic y-lactone, has been described. 

Natural products, isolated from marine sponges, have attained spe- 

cial significance' due to novel structures and valuable biological pro- 

files associated with them. During last few years, various families2 

of sponges have been systematically studied. For instance, from the 

Choristid sponge3, a new category of amino acid derivatives, bengamides 

A-F cl), possessing anti-parasitic activity, were isolated. The struc- 

tures of these amino acids were elucidated by chemical degradations 

and NMR spectral analysis. The novel chiral C,O side-chain [2-methoxy- 

3,4,5-trihydroxy-8-methylnon-6E-enoyl] (2), present in all bengamides, 

is a polyhydroxylated fatty acid containing E-3-methyl-1-buten terminal 

segment. The absolute stereochemical assignments were recently publi- 

shed4. Judging the nature of the side-chain (2). it seemed logical to 

utilise a carbohydrate as a precursor for its synthesis. We describe, 

therefore, the first approach towards the synthesis of C,O side-chain 

of bengamides starting from a-D-glucoheptonic y -1actone (3). The idea 

R' = OH or 0-alkyl 

R2 = H or Me 
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of selecting 3 for the present endeavour arises from the fact that chira- 

lities at carbons C-2- to C-5 of the target molecule correlates with 

those of the starting material. 

The synthesis began with conversion of 3 into the known5 3,5;6,7- 

di-c-isopropylidene derivative 4, having a free OH group at C-2. The 

methyl group was introduced into 4 by stirring with excess of silver 

oxide-methyl iodide in CH2C12 under dark to give the 2-g-methyl deriva- 

tive (5) (85%). The reduction of 5 with lithium aluminium hydride in 

dry THF under reflux gave the diol (6). In order to selectively protect 

the hydroxymethyl group, 6 was treated with 1 equivalent of sodium hy- 

dride and 1 equivalent of p-methoxybenzyl (MPM) bromide in dry THF to 

give 7 (70%). After conventional benzylation of 7, the derived product 

8 was subjected to selective hydrolysis with 0.8% sulfuric acid in metha- 

nol at room temperature to afford a chromatographically separable mixture 

of 9 and 10 in a ratio of 3:l. To determine the co'rrect structures of 

9 and 10, periodate oxidation experiment was performed. For example, 

while compound 10 underwent smooth oxidation upon treatment with sodium 

periodate in ethanol compound 9 as expected resisted oxidation. Con- 

sequently, compound 9 6 was benzylated and hydrolysed with PTSA in metha- 

nol. The resulting diol upon treatment with sodium periodate in ethanol 

at room temperature gave the aldehyde 12. 

The next critical step of the synthesis involved elaboration of 

(E)-3-methyl-1-butene terminal chain. The most reliable route for the 

problem in hand would be to utilise Julia's approach7 of stereocontrolled 

elimination of acetoxysulfone (13) with sodium amalgam to generate E-geo- 

metry. Accordingly, isobutylphenylsulfone was treated with n-BuLi in 

THF at -3O'C followed by the addition of 12 at the same temperature. 

After 1 h, the reaction mixture was worked-up and then acetylated in 

the presence of acetic anhydride, pyridine and a catalytic amount of 

DMAP to afford the acetoxysulfone (13). Subsequent elimination of ace- 

toxysulfone functionality in 13 was performed in the presence of 6% 

sodium amalgam and sodium hydrogen phosphate in methanol at 0°C to afford 

14 (50%). The stereochemical assignment of E-geometry was deduced by 
1 H NMR spectrum in which the characteristic coupling constant (J = 15.7 

Hz) was observed for the olefinic protons. 

Further reaction was concerned with the cleavage of MPM group pre- 

sent in 14 by using DDQ in CH2C12 to get 15. Compound 15 was oxidised 

by Jones reagent at 0°C in ether followed by esterification by diazo- 

methane in ether to yield 16*. The ’ H NMR and CI-MS were consistent 

with the structure. 9 
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Q Moist Ag20,MeI,CH2CI2,RT ,6h; b.LAH ,THF, A,Ph; f. NaH (leq),MPM-Br(leq).THF, 

O’-RT,l8h; d.NaH,BnBr,THF, R T,18h; 5. 0.8% H2SOb,MeOH,RT,48h; i. i PTSA,MeOH. 

RT, 4h; ii NaI04, EtOH, RT,lh; g i PhSO2-CH2CH(Me)2 ,n-BuLi, THF, -3dC, 12, lhi ii Ac20, 

Py,DMAP,RT,3h; h, 6%Na-Hg,Na2HP04,MeOH,O’C,2h; i_ DDQ.CH2CI2,lh; j. i JOne’S 

reagent, EtOEt , O'C , lh; ii CH2N2, EtOEt. 

A simple and efficient chiron approach for the C,O side-chain frame- 
work of begamides starting from inexpensive and readily available a 
-D-glucoheptonic y-lactone has been developed. Further work is in pro- 
gress. 

The authors wish to thank CSIR for the generous support under the 
'Young Scientist Award Scheme'. 

\ 
References and Footnotes: 

1. Bergquist, P.R. and Wells, R.J., Marine Natural Products: Chemical 
and Biological Perspectives, Scheuer, P.J. Ed., Academic Press, 

New York, 1983. 
2. a) Crews, P., Manes, L.V. and Boehler, M., Tetrahedron Lett ., 

1986, 27, 2797. 
b) Zabriske, T-M., Klocke, J.A., Ireland, C.M., Marcus, A.H., 

Molinski, T.F., Faulkner, D.J., Xu, C. and Clardy, J-C., J. 
Am. Chem. Sot., 1986, 108, 3123. 



3412 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

c) Chan, W.R., Tinto, W.F., Manchand, 

J. Org. Chem., 1987, 52, 3091. 

d) de Silva, E-D., Andersen, R.J. and 

Lett ., 1990, 31, 489. 

Adamczeski, M., Quinoa, E. and Crews, P., 

111, 647. 

P.S. and Todaro, L.T., 

Allen, T-M., Tetrahedron 

J. Am. Chem. Sot., 1989, 

Adamczeski, M., Quinoa, E. and Crews, P., J. Org. Chem., 1990, 

55, 240. 

Brimacombe, J.S. and Tucker, L.C.N., Carbohydr. Res., 1965, 1, 

332. 

Compound 10 could also be elaborated to the C,. side-chain segment 

of bengamide. 

Julia, M. and Badet, B., Bull. Chem. Sot. France., 1975, 1363 and 

references cited therein. 

All new compounds revealed satisfactory CH analysis. 

Spectral Data: 'H-NMR (G,ctx13, 200 MHz): 7; 1.34, 1.36 (2s, 6H), 

1.45 (s, 6H), 3.30 (s, 3H), 3.80 (s, 3H), 3.48 (m, 2H), 3.68 (m, 

3H), 4.09 (dd, lH), 4.25 (dt, lH), 4.70 (ABq, 2H), 6.85 (d, 2H), 

7.35 (d, 2H); 9; 1.28, 1.34 (2s, 6H), 3.30 (s, 3H), 3.70 (s, 3H), 

4.50 (s, 2H), 4.60 (ABq, 2H), 6.80 (d, 2H), 7.22 (d, 2H), 7.35 

(m, 5H); 14; 0.95, 0.97 (2d, 2H, J=6.5 Hz), 2.25 (m, lH), 3.29 

(s, 3H), 3.76 (s, 3H), 4.55 (m, 6H), 5.38 (dd, lH, J=l5.7, 7.0 

Hz), 5.55 (dd, IH, 5=15.7, 6.5 Hz), 6.82 (d, 2H), 7.5 (m, 17H); 

15; 0.95, 0.97 (2d, 6H, J=6.7 Hz), 2.31 (m, lH), 2.94 (IH, OH), 
3.41 (s, 3H), 4.50 (m, 6H), 5.32 (dd, IH, J=l5.7, 7.0 Hz), 5.57 
(dd, lH, J=15.7, 6.7 Hz), 7.30 (m, 15H); 16; 0.98 (d, 6H, J=6.7 

Hz), 2.31 (m, IH), 3.30 (s, 3H), 3.46 (s, 3H), 4.50 (m, 6H), 5.37 

(dd, IH, J=l5.7, 7.0 Hz), 5.73 (dd, IH, J=l5.7, 6.7 Hz); Mass Spec- 

trum: 7; MS:m/z 426 CM+); 16; CI-MS:m/z 533 (M++l). 
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