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Abstruct: Pure enantiomers of 3-benzyloxy-2,34iidrofhran were prepared and converted into 2-C4enzyl- 
3-O-formyl-glycerinaldehyde. 

Furanoid glycals (1) or (2) in contrast to the corresponding pyranoid systems -although readily acessable t?om 

the “chhal pool” of carbuhydrates by the same methodologies t-3, have kIxJnd only limited use in synthesis %4*5 

due to their tendency of undergoing elimination to form kans. The k akohol systems are sensitive to acids; 

when substituted with good leaving groups like acyioxy tkranoid glycals have only be prepared and used in situ. 

Especially the parent compound 3-hydroxy-2,3_dihydroikrnn (la) is veq labile and could not be obtained in 

pure form 2. 
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On the other hand, ifan enantioselective synthesis of a properly protected 3-hydroxy-2,3-dihydrofim1n could be 

achieved avoiding the problem of aromatisation this would open up an inteze&ng entry into valuable Cj- and 

Cd-buildii blocks. For example 2,3-protected glycerinaldehyde (3) should be accessible by ozonolysis, 

hydration should lead to 3-O-protected 2desoxykeose. 
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Now we would like to describe an efficient synthesis of the pure cnantiomers of title compound 3-benzyloxy- 

2,3dihydroluran (lb) 3, which is stable for months under nonacidic conditions, and its conversion into 

2-O-benzyl-3-0-formyl-glycerinaldehyde (3b). 

Key compound for the synthesis of the enol ether (lb) is 4-benzyloxy-tetrahydrofixan-3-ol (4). Its racemate 

was synthesized in 88 % yield from erythritol following literature procedures 6~ 7. 8. The resolution of the 

enantiomers by an enzymatic saponification of the corresponding acetate with crude SAM II- lipaae has been 

described by Seemayer and Schneider g to yield (-)-(4) (92 % ee) and the corresponding acetate of its 

enantiomer (> 98 % ee). In our hand it turned out to be more practicable for the separation of larger amounts 

of optically pure material to use a classical resolution of diastereomeric esters. The derived 

(,!+firan+xy-Zcarboxylic acid esters 10 (Foe-esters) (5a) and (Sb) could be easily separated by 

crystallisation of @a) ftom dichloromethane/diethylether (1:20). X-ray analysis of the Foe-ester (5a) allowed to 

establish the absolute configuration ll. After hydrolysis of the Foe-esters (3&4@-4-benzyloxy-tetrahydrofbran- 

3-ol (+)-(4) was obtained enantiomerically pure (> 99 % ee, GLC of @a)) whereas its antipode (-)-(4) had an 

optical purity of 93 % ee. 
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Scheme: i: Dowex 50 W 4, 150 ‘C, 95 % 6; ” u: PhCHO, p-TosOH, 92 %; iii: LAH, Ah&, Et20/CH2C12, 

100 %; iv: FocCl, NEt3, DMAP, (5a): 89 %, (Sb): 94 % l*; v: KOH, MeOH/CH&l2, 95 % 13; vi: MesCl, 

NEt3, Et2G, rt, (+)-(a): 97 %, (-)-(a): 70 % 14; vii: KI, 18-C6, toluene, retlux, Sd, 78 % 15; viii DBU, ether, 

5d , rt, 61 % 16s1’. 
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For relstively stable rihofursnoid glyads see: RN. Fsrr snd G.D. Daves, Jr., J; CIw&Jpx#wte Chem. 
1990,9,653; A Furstner and H. W&lman, J. Gwba&frate Chem. 1988, 7,773. 
K. Chow snd S. Dsrishefslry, J. Org. Chem. 1990,55,4211. 
F.H. Gtey snd C.L. Mehltretter, J. Org. Ckm. 1%1,26,1627. 
R Seemayer, Dissertation, UniversitiU-GH Wuppertsl, 1991. 
E. Wolf Dissertation, Universitgt-GH Paderbom, 1993. 
R Seemayer and M.P. Schkder, J. Ckm. Sot., Perkin Trmrr: I 1990,2359. 
C. Eguchi and A Kkuta, Bull Chem. Sm. Jper 1974,47,1704. 
We thsnlc Dr. U. F&he (Universitttt-GH Psderbom) for demrmin@ the crystal structure. 
(51): colourless cry&k; mr = 118 Oc, [a]n sz = -8.8 (c = 2.50, CHC13); ‘H-NMR (CDCl,): 7.24- 
7.37 ppm, SH, m; 5.47 ppm, iH, ddd (J = 7.1,4.8,2.3 Hz); 4.92 ppm, 2H, s; 4.23 ppm, lH, ddd 
(J = 13.3,7.9, 5.0 Hz), ; 3.68-4.08 ppm, 4H, m; 2.01-2.45 ppm, 4H, m. 
(Fib): co~ourkss oil; [u]oz2 = -14.5 (c = 2.65, CHCI,); lH-NMR (CDCls): 7.23-7.37 ppm, 5H, m; 
5.40 ppm, H-J, ddd (J = 7&5.1,2.8 Hz); 4.86-4.95 ppm, 2H, m;4.53 ppm, lH, d (J = 11.3 Hz); 
4.47 ppm, lH, d (J = 113 Hz); 4.15-4.24 ppm, HI, m; 3.66-4.07 ppm, 4H, m; 2.03-2.59 ppm, 4H, m. 
(+)-(4): colourkss liquid; [a]oZo = +27.52 (c = 1.14, methanol); ‘H-NMR (CDCls): 7.26-7.41 ppm, SH, 
m; 4.60 ppm, 2H, s; 4.21-4.26 ppm, lH, m; 4.00-4.08 ppm, lH, m, 3.70-3.92 ppm, 4H, m; 2.93 ppm, 
w so0 
(+)-(6): colourless needlw mr = 79.9 Oc; [a]u 2o = +34.4 (c = 2.30, CH2C12); ‘H-NMR (CDCI,): 7.26 
7.36 ppm, 5H, m; 5.20 ppm, ill, dd (J = 8.3, 3.8 Hz); 4.70 ppm, HI, d (J = 11.5 Hz); 4.55, HI, d 
(J = 11.5 Hz); 4.14-4.22 ppm, lH, m; 4.03-4.95 ppm, 2H, m, 3.69-3.77 ppm, lH, m; 3.02 ppm, 3H, s. 
(-wa): mr = 79.8 aC, [a]# = -34.5 (c = 2.35, CH2C12) 
(-)-(7): colourless liquid, [a]# = -128.0 (c = 2.55, CHsC12); rH-NMR (CDCls): 7.24-7.46 ppm, SH, m; 
4.65 ppm, lH, d (J = 11.8 Hz); 4.55 ppm, HI, d (J = 11.8 Hz); 4.45 ppm, lH, dd (J = 4.9, 1.7 Hz); 4.21- 
4.39 ppm, 3H. m; 4.07 ppm, 1H. dd (J = 9.3, 1.7 a); 3.87 ppm, HI, dd (J = 10.0, 1.8 Hz). 
(+)-o: [a]#’ = +128.7 (c = 2.45, CH$l$ 
35 % of stsrting nwerisl (-H7) were recovered. 
(+)-(lb): colourkss liquid; [a]nm = +26&S (c = 2.06, benzene), lH-NMR (d&enzene): 7.01- 7.26 ppm, 
SH, m; 6.36 ppm, lH, d (J = 2.6 Hz); 5.01 ppm, HI, t (J = 2.6 Hz); 4.40-4.46 ppm, lH, m; 4.1 l- 
4.26 ppm, lH, m; 4.23ppm, lH, d (J= 11.6 Hz); 4.16 ppm, lH, d (J= 11.6 Hz); 3.77-3.80 ppm, HI, m 
(-)-(lb): [alum = -267.5 (c = 2.10, benzene) 
Conditions: 7 mL. DBU and 5 mm01 (-)-(7) in 50 mL of ether, rt, 5d. Attempts to accelerate the rste of 
eliminstion by an imrease of the concentrstions lead to 3-benzyloxy-2,S-dihydrofiunn (ca. 10 Ye) M 
by-product. 
Recently such cleavage of cyclic enol ethers has been shown to he of general importance fbr the 
preparation of aldol and homosldol compounds: S. I-Hlers, A. Niiaus and 0. Reiser, .I Org. Ckm. 
1993,58,3 169. 
(+)-(3b): colourless liquid, [a]P = +37.9 (c = 2.05, C&C&); tH-NMR (CDCls): 9.71 ppm, D-I, s; 
8.05 ppm, HI, s; 7.26-7.40 ppm, 5H, m; 4.74 ppm, 2H, s; 4.01-4.69 ppm, 3H, m. 
(+0-(b): [a&,% = -38.2 (c = 2.15, CH2Cl2) 
For other examples of differently protected glycerinsldehydes see: 
M.T. Reem iind K. Kessler, d Org. Chem., 1985, SO, 5435; H. Eibl, Angew. Chem. 1984,96,247. 


