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SYNTHESIS OF OPTICALLY PURE
1-(3-FURYL)-1,2-DIHYDROXYETHANE DERIVATIVES

José L. Marco® and Juan A. Hueso-Rodrfguez

Instituto de Quimica Orgé:ﬁca General, C.S.1.C.,
Juan de la Cierva 3, 28006-Madrid, Spain.

Abstract: The synthesis of the enantiomerically pure 1-(3-furyl)-
T, 2-dihydnoxyethane devivatives 1-(R), 2-(R}), 3-(S) and 3-(R] is
descnibed.

While a number of methods have been described for the synthesis of B-substituted fum.ns,1
scarce attention has received the synthesis of simple "furochirons” of type A (X = OH, O-protecting
group; Y = OH, good leaving group), critical intermediates in any chiral synthesis of some natural
products containing this structural unit (dotted lines in A).2 In this letter we report the synthesis of
the enantiomerically pute 1-(3-furyl)-1,2-dihydroxyethane derivatives 1-(R), 2-(R), 2-(S) and 3-(R).

CH3 cHa
1 X=Y¥= ~0—-C—0— 1 X=8Ph , Y=0H
2 X=Y= OH 8 X=H , Y=OH
3 X=0H , Y=0Ts 9 X=SPh , Y=0Ac

In the first route (Scheme 1) 43 was treated with the anion of methoxymethyl phenyl sulfide4
yielding 5 [3—(S)].s With this simple and promising C 4 chiral building block we approached our objective
following the method described by Otera6 for the synthesis of B-substituted furans. Thus, 6a7 [obtained
as a mixture (1:1.1) of the 7 and E isomers] and 6b7 were cleanly synthesized in almost quantitative
yield from 5[3-(S)]. Treatment of 6b in benzene at room temperature with a catalytic amount of p-
toluenesuiphonic acid gave l-(R)7 (=20%) and 7 (65 %).8 Treatment of 6b in toluene at reflux in the
presence of silica gel9 gave 1-(R) (=20%) [(=26%) based on recovered starting material] and 7 (18 %)
[(21 %)]. Compound 1-(R), which was unfortunately unseparable from an aromatic impurity (<4%), was
transformed into 2-(R)10 by simple hydrolysis (CF COZH, CH3CN, H20, room temperature, overnight,
90 %). Tosylation of 2-(R) gave 3-(R)7 (89 %) [oil, [u]zg -22° (c 1.5, CHCls)]. The structure of 7
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Scheme 1. a: n-Buli, PhSCHZOCH THF, -782, 1 h.

3 b: (EtO)ZPOCHZCOZEt, HNa, THF,
r.t., overnight. c: DIBAL, Et,0O, -30°, 1 h

2 d: (Cr03)2py, CHZCIZ, r.t., 5 h.
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Scheme 2. a: n-Buli, 3-bromofuran, -78°, 1 h, b: ACZO, py, r.t. c: NaH, THF,
p-methoxybenyl chloride, r.t. d: CF3CCZH, CH3CN, HZO’ r.t. e Nal04, MeOH;
then NaBH,. f: DDQ, CHZClZ, HZO)'
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1 by Raney nickel reaction and 911 by

was firmly established through its transformation into 8
acetylation.

By the same method, using S[3—(R)]7 obtained from 10'2 as described in the Scheme 1, we
could obtain 2-(S) [m.p. 79-81°9, [u]%s +21° (¢ 0.2, CHCIS)] identical to 2-(R) in its spectroscopic
data.

In view of these results, being the stereochemistry at C-1 unambigously established, the
previously reported physical data for 2-(R) should be corrected.

The formation of 7 as the major and unexpected pl:oduct13 moved us to investigate other
method in order to obtain the desired compounds with better yields. This was successfully accomplished
reacting 10 with 3-furyllithium (Scheme 2) giving an unseparable mixture of syn and anti adducts 12

14

in a 6:4 ratio . This is in accordance with the results reported by Mukaiyama15 for the analogous a-

furan derivatives. The compound 15 was synthesized from 12 and the major syn epimer was obtained in
pure form by flash-chromatography. Finally, by simple manipulations 2-(R)15

with good yields.

was again cleanly obtained

The use of these compounds in the total synthesis of some natural products is now in progress
and will be reported in due course.
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We suggest the following mechanism for the formation of 7:
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thioallylic rearrangement, see P. Brownbridge and S. Warren, J. Chem. Soc., Perkin 1, 1976, 2125
and reference 9) and transformed into ii. Facile acid elimination of water gives iv, direct precursor
of 7 (see reference 6).
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