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Rbstract - A simple preparatrve one-step access to a chlral furan 5 11',2'(~]- - [ - 
dihydroxyethyll-2-furaldehyde] from a natural sugar isedoheprulasan) is des- 

crlbed. 

The conversion of hexoses to 5-hydroxpethyl-2-furaldehyde IHMFI is an old reaction, the 

importance of whlch has been lmrted essentially to its mplication in the food technology 

2 
Inon-enzymatic brown~ngl and in the analytical determuation of hexoses . However, an 

industrial interest is rising due to the posslblllty of preparing it from renewable 

res0urCeS. We recently described a new and easy process for dehydrating some mono-, ohgo- 

3 and poly-saccharides to HMF or to 5-halogenomethyl-2-furaldehydes . We present here an 

extension of the method to the synthes~s of a chlral furan, namely 5-i1',2'iRI- 

dlhydroxyethyll-2-furaldehydelDHEF. 21. The use of carbohydrates as chlral synthons 1s now a 
h 

4 well-established route to the synthesis of optically active non-carbohydrate compounds . Thls 
strategy requires in general many steps, and to our knowledge, there 1s pract~cally no 

example of a smple and readily one-step preparative access to an opt~cally actlve non- 

carbohydrate molecule from sugars. Applymg our method3 of direct heatlng of a crystall~ne 

sugar with anhydrous pyrldinium hydrochloride without any solvent, we were able to obtaln 

dlrectly in a reasonable yield 120-25%15 a practically pure sample of DHEF (21 startlng from 
h 

2 , 7 - a n h y d r o - 8 - ~ - ~ - h e p t u l o p y r a n o s e  ill lor sedoheptulosan, a natural heptulose present to 
I, 

some extent in green plants and an important intermediate in photosyntheelsl. This furan had 

been prev~ously clamed to be isolated in traces by thick-paper chromatography from the 

actlo" of sulfuric acld upon sedoheptulosan and identified only on the basis of U.V. spectrum 

6 similar to that of HMF . 
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We characterized the furan 2 by analytical and spectral data [see Expermental sectlo" for 
h 

analysis and 'H. "c. and mass spectra) and by 1:s conversion to the diacetate 3 lanalys~s and 'H. 
"" 

"C and mass spectral. It appears to be the aldehyde-substituted homolog of the furan [namely 

2-ID-glycero-1.2-dihydroxyerhyll fvran ] obtained by acid hydrolyels of an unsaturated sugar 

7 (methyl 4.6-g-benzylldhe-a -D-erythro-hex-2-enopyranosidel by Horton g g . 

Compunds 2 and 3 are useful plyfunctional starting chiral synthons for valuable 
"" ?r 

stru~tural modzficatmn~ in the fvran serles. 

EXPERIMENTAL 

Evaporations were performed under diminished pressure. Optlcal rotations were measured on a Perkin- 

Elmer 141 polarmeter rn 1-dm tubes. Column chromatography was performed wlth Kleselqel 60 Merck 

and t.1.c. w ~ t h  pre-coated plates IMerck 57241, wlth detection by charrlng with sulfuric acid. 

'R-NMR spectra were performed on V a n a n  T60 spectrometer Is : singlet, d : doublet, t : triplet, 

m : multlplet ; 6 are glven in ppm and coupllnq in Hz1 ."C-NMR spectra were recorded with a Jeol 

FX 6 0  instrument, and electron-impact mass spectra wrth a REI-Kratos MS 30. 

Reaction of sedoheptulosan with anhydrous pyrrdmrum chloride. Synthesis of 5-lD-glycero-l.2- - 
d~hydroxyethy1)-2-furaldehyde 121. Commercial sedoheptulosan monohydrate 12.7-anhydro-8-altro- 

h 

heprulapyranose hydrate. 2 9, 0.0095 mol) and anhydrous pyrldln~um chlorlde (2 g prepared by 

bubbling anhydrous hydrogen chloride in anhydrous ethyl ether, filtration of the preclpltate and 

washlng with anhydrous ethyl ether), both in solid phase, were mixed at room temperature. The 

reagents were then heated [oil-bath at 120'1 during 90 minutes, the reaction being monitored by 

t.1.c. (ethyl acetate). After coollng at room temperature, 30 or 40 ml of water were added. 

A ~ U B O U S  phase was extracted with ethyl acetate (continuous extraction durlng 36 to 48 h). The 

organic layer was drled on sodlum sulfate. Evaporation of the solvent gave 0.6 g of crude product 

w h x h  was further purified on a silica gel column (ethyl acetatel to glve pure 

dihydroxyethylfuraldehyde (21 : yield 0.3-0.35 g (20-25 01 ; m.p. 44-45' ; 60•‹ (c 0.1, 
" ,  

acetonel. 'H-NMR (CDCl31 : d 6.57 (H-3). d 7.25 (H-4). t 4.90 IH-61, d 3.90 (CH2-7) ; a 4.03 (OH), 

s 9.50 ICHOI ; 2Je4 3.8. 56,75.5. "c-NMR ( C X 1  ) : 177.6 ICHO) ; 161.0 and 152.0 IC-2 and C-5) ; 
3 

123.1 and 109.8 IC-3 and C-41 ; 68.6 and 64.8 (C-1' and C-2'1. Mass spectrum : m/e 156 1Mt. 2 % I  ; 

127 [Mt-.CHO, 11 %I ; 125 l~t-6~ OH, 1 W  9). Anal. calc. for C7H804 : C 53.85, H 5.13. 0 41.03 ; 
2 

tr. : c 53.73, n 5.35, o 41.05. 

Preparation of 5-(P-glycero-1.2-diacetox~ethy1)-2-furaldehyde 131. A st~rred solution of the diol 
?I 

2 i n  pyridine was treated at 0•‹C by twice the stoichiometric amount of acetic anhydr~de in 
?I 
solution in pyridine. ~ f t e r  24 h the solvtmn was povrred onto ice-water with sodium carbonate. 



me mixture was extracted wlth dichloromerhane. The extract was washed with a saturated aqueous 

solurlon of sodium bicarbonate and dr~ed lsedlum sulfate). The solvent was evaporated with 

addltlon of toluene during evaporation to glve compound 3 practically pure in t.1.c. : syrup ;[ub 
"" 

+ 1240 (c 0.1, chloroforml. 'H-NMR lCDC1 I : d 6.60 18-31. d 7.25 (H-4). t 6.13 (H-61, m 4.50 
3 

(cH~-~), s 9.66 (Cn0) , 2s 2.10 (OAc) ; <3,43.8, %,75.6. "c-NMR lCDC1 ) : 177.8 (CHO) ; 170.3 and 3 

169.7 (CO) ; 155.3 and 152.7 (C-2 and C-51 ; 121.6 and 111.8 IC-3 and C-4) ; 66.4 and 62.9 (C-1' 

and C-2') ; 20.6 (CH3) Mass spectrum : m/e 181 (Mt-.OAC, 11 % )  ; 180 (Mt-ACOH, 35 01 ; 167 

(M~-.CH~OAC, 3 $ 1  : 139 (M~-.oA~-cH~cD, 34 $ 1  ; 138 (~f-A~OH-CH CO, 1ca % ) .  Anal. calc. for 
2 

cllnl2O6 : C 55.00, H 5.00, 0 40.00 ; tr. : C 54.65. H 4.95, 0 39.62. 
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