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Abstract - An enantiospecific synthesis of (2R,48,58)-tetra-
hydro-4-hydroxy-5-pentyl-2-furfuraldehyde {benzoate) (2)
and (benzylate) (3}, key intermediates in the synthesis

cf the title marine natural product (1t} from D-glucose is

described,

Highly functicnalised tetrahydrofuran skeleton forms an integral unit of several
biclogically active natural products.1 One cof the distinctive features in the
synthesis of these compounds is the stereoccontrclled construction of tetrahydro-
furan ring. A wide variety of stereospecific protocels have been developad2
te prepare tetrahydrofuran derivatives, undoubtedly carbohydrates3 find a great
deal of advantage die to inherent existence of sugars in furanose forms. We
report an enantiospecific synthesis of {(2R,45,55)-tetrahydro-4-hydroxy-53-pentyl-
2-furfuraldehyde (benzoate} (2) ani (benzylate) (3), established4 precursors

for the synthesis of the title product (1) from D-gluccse.

The correlation (Scheme 1) of the stereochemical centers of the target molecule

Scheme 1
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t2 and 3) with these of D-glucose (4} implies that the basic premise of the
strategy should dinvolve three major synthetic operations: (a} deoxyJenation
at ©-3, (b} fermation of 2,5-anhydrc ring with retention of configuration at

C-2 and (c) four carbon chain extensicn at C-6.

Selective hydrolysis {Scheme 2) of the 5,6-isopropylidene group in 3.--decxy com-

pound (5)5 was accomplished with 0.8% sulfuric acid in methancl for 18 h at

room temperature in 80% vyield. Subseguently, the diol (6)5 was treated with

triphenylphosphine and diethyl azodicarboxylate under Mitsunobu condit:i.on6 to

1

afford the epoxide (7) as an oil in 80% yield. The 'H nmr data (CDCl,) of 7

3
as follows: & 1.31 (s, 3H), 1.50 (s, 3H), 1.7-2.5% (m, 2H), 3.5-4.0 (m, 3H),
4.20 (m, 1H), 4.75 (t, J = 3.5, 1E), 5.80 (4, J = 3.5, 1H); [al, -19° (c 2,
EtOH). The ring opening of 7 with n-butylmagnesium bromide and catalytic amount
of cuprous iodide at -60 °C gave 8 as an oil in 70% yield. The WH nmr data
(CDClB) of 8 were as follows: § 0.81 (¢, 3 = 6, 3H), 1.21 (s, 3"), 1.90¢ (s,
34y, 0.%-2.2 (m, 10H), 4.06 (m, 2H), 4.62 {dis.t, 1H}, 5.62 (d, J = 3.5, 1H);
[a]D +54.8° (c 1.5, CHC13). Compound 8 was treated with p-tcluenesulphonyl chlo-

ride-pyridine to give the tosylate (9) as an oil in 95% yield. Compound 9 revea-

led the following 1H nmr data (CDC13): § 0.87 (t, J = &, 3H), 1.25 (s, 3H),
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i) 0.8% H50,,Me0H , room temperature , 18 h; ii) TPP, DEAD ,CgHgMe , A 9 h;
iii) nBuMgBr, Cul, ~-60°C, 0.5 h; iv) TsCl, Py ,room temperature , 18 h; v) (CH0H),
PTSA,CgHg, 4,1.5 h; vi) BzCl, Py, rcom temperature , 3 b; vii) NaH BnBr, THF,
room temperature , 18 h; viii) CF3CO0OH - H20, reom temperature ,2 h.
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i.43 (s, 3®m), 1.0-2.25 (m, 10H), 2.43 (s, 3H), 4.20 (m, TH}, 4.56 (t, T = 3.5,
14), 4.75% {m, 1H), 5.28 (4, J = 3.5, 1iH), 7.18 {4, J = 8, 2H), 7.68 (4, T =

8, 2H); [a]D +2.4° {(c ©¢.9, CHCl Treatment of 9 with ethylene glycol and p-tolu-

3).
enesulphonic acid in refluxing benzene with azeotropic removal of water for
1.5 h afforded, as judged by tlc (Merck silica gel), a distinctly slower moving

product {95%) whose structure 10 {(obtained as an o0il) was assigned unambiguously

by spectral studies. The spectral *‘data for 10 were as follows: ]H nmr (CDCLBM
§ 0.81 (t, 7 =6, 3H), 1.0-2.2 {(m, 10H), 3.3-4.3 {m, 7H}, 4.75 (d, J = 7, 1H};
ms: m/z 229 (Mt -1y, ir vgggt: 3450 cm“, [aly +15.2° {c 0.6, CHC1l,). Conventional

benzoylation of 10 with benzoyl chloride-pyridine afforded an o©ily benzoate
(11) (100%) which was hydrolysed with agueous trifluorcacetic acid to form rather
unstable aldehyde (2} as an oil (90%). The ]H nmr data of 2 were concurrent

with the reported4 values.

In an alternative pathway, compound 10 was subjected to benzylation reaction
with sodium hydride-benzyl bromide to give 12 as an oil in 90% yield. The 1H

nmr data {CDCl,) of 12 were as follows: § 0.87 {(t, J = 6, 3H), 1.0-2.5 (m, 10H},

3
3.90 {(m, 4H), 4.0-4.3 {(m, 3H), 4.51 (ABg, J = 12.8, 2H), 4.70 (J = 7, 2H), 7.25
(s, S5H); [ u]D +29.9° (¢ 0.7, CHC13). Compound 12, c¢n hydrolysis as described
above, gave 3, as an oil (90%). Since both the products 2 and 3 have been conver-

ted into 1 in one and two steps respectively,4 this study constitutes the formal

total synthesis of the marine natural product (1).
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