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ENANTIOMERIC SYNTHESIS OF POLYSUBSTITUTED FURANES
BY STEREOSELECTIVE INTRAMOLECULAR BROMOETHERIFICATION
C.E. Tonn, J.M. Palazén, C. Ruiz-Pérezl), M.L. Rodriguezl) and v.S. Martin®*
Centro de Productos Naturales Orgdnicos "Antonio Gonzdlez", I.U.Q.O.
Universidad de La Laguna, Carretera La Esperanza, 2, 38206 La Laguna, Spain

Abstract: The stereoselectively controlled synthesis of 2,5 dialkyl,3-
substituted furanes by enantioselective construction of <chiral alkenols
and stereoselective bromocyclization is described.

As a part of a programme directed towards the total synthesis of several
halogenated sesquiterpenoidsz) isolated from marine sources,3) we have focus-
sed our attention on a series of compounds containig a five member ring
ether including laurepoxide4) 1, kamauselene>) 2, and kamusine 3, (cis and
trans).®) H

Br.
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In such compounds the main problem to solve in the total synthesis
is the construction of the furan unit with the right configuration of the
carbons with substituents including the one with the bromine atom at the
linear chain.

In this communication we report our preliminary studies directed to
the stereocontrolled synthesis of such units, which may provide a way to
the target molecules, and to other related molecular fragments present in
more complicated natural products.7) Our strategy is based on the known
electrophile-promoted cyclization of Y—hydroxyalkenes7r8'9), directing our
results to establishing a way to synthesize with absolute control in all

the chiral centres involved, the cyclic product 4 (Scheme I).
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Scheme I

For the synthesis of the proper E-alkene-triol 5 a dienol 13 was prepared

from the benzyl ether of 3-butyn-1-ol 6 as starting material (Scheme II).

3149



3150

_ P
= a) é" b) ch
Ph/\o/\/ MBOO/\/ —_> BGOWR >
L] z 8; R=0R
9; R=OMs
i0; R=Br
a)
B0~ N [ —3 BN N\ AR NN OH
11; R=THP OR 3
2; R=H -

a) i)n-BulLi, THF, -80°C, 10 min.; ii) (CH20)p, -80°C-—R.T., 93%; b) i}LiAlHg,
THF, R.T., 2 hr., 87%; ii) MsCl, Et3N, CHpClp, 0°C, 20 min.; iii)} LiBr,
DMF, 0°C, 20 min, 85% overall yield; ¢} i} LiCSCCHOTHP, HMPTA, THF, -60°9C-
--R2.T., 10 hr. ii) MeOH, HCl {con., cat.}, 73% overall yield; d} LiALHy4,
ether, 0°C--=-R.T., 12 hr., 85%.

Scheme IX1

The asymmetric epoxidationl0) of 13 under stoichiometric conditions
{L-(+}-diethyl tartrate, (CH3J}3C00H, CH3Clp, wmolecular sieves Bg, -20°C,
2 hr.) yielded the epoxyalcohol 14 |«fp° -16.59(c 2.14, CHCl3) (Scheme III)
in 88% yield and more than 95% ee. This products was submitted to the titanium
tetraisopropoxide-assisted opening of 2,3-epoxyalcohols using benzoic acid
as nucleophilell) (TiOPry4, PhCOOH, CHyCly, CHpCly, R.T., 30 min.) to yield
the tricl benzoate 15 }ak§5+4.00( c 0.9, CHCl3) as the only detectable pro-
duct. This substance with the well established configuration on the two
secondary carbons, was mono-protected at the primary alcohol ({ClSiPhp-t~
Bu) (1.05 equiv.), DMF, imidazole, 25°C, 12hr.) yielding 16 |afp> -3.20(c
7.5, CHCl3), in an attempt to avoid any nucleophilic competition.
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When 16 was treated, in THF and HMPTA (2 equiv.), at -60°C with 2,4,4,6~
tetrabromo-2,5~cyclohexadienone (TBCD) (1.1 equiv.} a 4:1 mixture of 17:18
{established by proton-NMR analysis) was obtained in 92% overall yield.l2)
wWhen the mixture was treated, in THF, with n-BuyNF, the furans Q}a{%SaLlS.QO
(¢ 2.4, CHCl3z) and 20 ]a[%5 ~-15.8° (¢ 1.5, CHCl3) were readily separated by
silica gel column chromatography. When we tried to observe the nucleophilic
regioselectivity between the two hydroxy groups by cyclization of 15, the
same ratio and yield of 19 and 20 were observed. The ratioc of 19 and 20
was almost inverted {1:2.5) when the c¢yclization reaction was carried cut
in CHpCly at 0°C (Scheme IV).
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To afford to the diasterecisomers 31 and 32 we prepared the Z-olefin
30 |a[§°-25.09(c 0.9, CHCl3) according to the Scheme V.
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a) i) n-BulLi, THF, -80°C, 15 min.; ii) (CH30)n, -80°C---R.T., 93%; b) i)
LiAlH4, THF, 0°C, 2 hr., then NaOMe (l.1 equiv.), 83%; ii) MsCl, CHpCly,
0°C, 20 min; 4iii) LiBr, DMF, 0°C-—=—R.T., 30 min., 87% overall yield; c)
i) LiC=C(CH2)20Bn, CujIz(cat.}, -60°C-—=R.T., 12 hr., 75%; ii) MeOH, HCI
(con., cat.); d) Hp, Lindlar's catalyst, quinoline, MeOH, 83% overall yield;
e) TioPrl,, L-(+)-diethyl tartrate, TBHP, CHpClp, -20°C, 88%; r) TiOPrly,
PhCOOH, CHCly, R.T., 81%. Scheme V

The cyclization of 30, in the above mentioned conditions led to 31
la|45 +4.50(c 0.5, CHCl3) and 32 |a|3°-4.8°(c 1.2, CHCl3), (THF-HMPTA, -60°C,
5:1 ratio, 87% yield; CHyClp, 0°C, 1:1 ratio, 75% yield; respectively) (Scheme

vi).13) B BzO
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- Scheme VI

To establish the relative position of the substituents, 19 was submitted
to X-ray analysis, showing a cis-relation between the two alkyl groups.
Cy2Hp505Br, orthorhombic, a=5.063(3), b=20.229(20), c=20.495(8)1?\, V=2099.0
10\3, space group P2212;, Z=4. Data were measured on a Siemens AED4 diffractome-
ter with Cu-K, radiation (graphite monochromator) using w: g scan. The structu-
re was solved by the Patterson method and Fourier synthesis. In the course
of the isotropic least squares refinement of the positional parameters on
non-hydrogen atoms, an empirical absorption correction was calculated with
the DIFABS program (the minimum and maximum corrections were 0.852 and 1.299).
Anisotropic temperature factors were used for the refinement of the non-
H-atoms. The final discrepancy index was R=0.044 for 1984 observed reflections
(1>30(1), 395051289),. Br
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The structural correlations of 31 and 19, and 32 and 20 were established
by dehalogenation (n-Bu3SnH, AIBN, benzene, reflux) yielding 33 Ial%5-2.63°(c
0.4, ether) and 34 |01|%5—12.4°(c 2.7, CHCl3) respectively (Scheme VII).

BzO

33
B o[ Vo 2
(o]

qu
34 ,
20— ———3 HO oBn ¢ 32
o WS N

Scheme VII



3152

To complete the control in all the chiral centres 19 was protected
{DHP, PPTS (cat.), CHyClp, R.T., 5hr.), hydrolysed (NaOMe, CHpClp, -20°c¢,
15 min, 85% in both steps), oxidated (PCC, CHClp, mol. sieves, 2 days,
73%) and reduced (DIBAL, ether, -80°C, 30 min, 85%) to afford the desired

epimer 35 h4%5+8.4°(c 0.6, CHCl3) (Scheme VIII).
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Scheme VIII 36
When 20 was submitted to Mitsunobu's reactionl4) and hydrolysis the
desired epimer §§|a|%5—5.3°(c 0.6, CHCl3) was obtained (Scheme VIII).
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Use of the methodology described in this communication is being made

in the total synthesis of kamusine®) and will be published elsewhere.
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