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Note 

Acid-catalysed t-e-arrangement of 2,4-0-ethylidene-D-erythrose 
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Treatment of the title compound with dilute, aqueous acid generally produces 
D-erythrose, but the formation of e&o-2,3-0-ethylidene-/?-D-erythrofuranose (1) has 
also been reported’.‘. On treatment of 2,4-U-ethylidene-D-erythrose with boiling 
0.125~ sulphuric acid, three products were detected by t.1.c. in addition to D-erythrose. 

These products were isolated and identified as 1, its eso-isomer (2), and eso-1,2-O- 
ethyhdene-r-D-erythrofuranose (3). Of the rearrangement products l-3,1 preponder- 
ated during the first i5 min. but 2 preponderated after 45 min. 
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Compound 1 was identified by means of literature datalm3, whereas the struc- 
tures 2 and 3 were established by comparing ‘H-n.m.r. (see Table I) and m-s. data. 

The weak coupling, J,., x0.5 Hz, in the ‘H-n.m.r. spectrum (CDCI,) of 2 
accords with a p configuration”, and since H-l resonated 0.8 p-p-m. further downfield 
in the corresponding acetate 2a, the 0-ethylidcne group is 2,3. The ethylidene methine 
proton of 2 is deshielded 3*5*6 in relation to that of 1, and 2 is thus the exe-methyl 

isomer of 1. A comparison of aromatic solvent-induced shifts3 (C,D, relative to 

CDCI,) for the acetate 2a showed that both the ethylidene methyl and methine 
protons were shieIded similarly (0. I 1 and 0.10 p-p-m., respectively). This observation 
is also consistent with the eso-methyl assignment for 2. 

Similarly, comparison of the benzene-induced solvent shifts for 3a established 

that 3 has an cxo-methyl configuration at the acetal carbon. The 0-ethylidene group 

in this case is 1,2, since, on acetylation of 3, the signal for H-3 shifted 0.8 p-p-m_ 
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TABLE I 

1H-N.M.R.DATA(IOO MHz) FOR ETHYLIDENE DERIVATIVESOFD-ERYTHROSE 

Compound 
(sohent) 

1 2 2a 2a 3 3a 3a 
CDCZa CDCfa CDCZx CGDIi CD C’h CDCls C,zDc 

Chemical shifts Ip.p.m.) 

H-l 
H-2 
H-3 
H-4etrdo 
H-4eso 

OR, OH 
MeCH (4) 
MeCH (d) 

5.46d” 
4.59d 
4.73dt 
4.06d 
4.06d 
2.89d 
5.00 
1.38 

5.43da 
4.33d 
4.84m 
4.02dd 

4.08dd 
2.88d 
5.18 
1.31 

6.20s 
4.63d 
4.88m 
4.03dd 
4.13dd 
2.05s 
5.21 
1.33 

6.41s 
4.25-4.55m 
4.254.55m 
3.55d 
3.77d 
1.57s 

5.11 
1.22 

5.76d 
4.50dd 
4.15m 
3.4st 
4.07t 
2.95b 
5.38 
1.37 

5.77d 
4.76dd 
4.98ddd 
3.75dd 
4.17dd 
2.12s 

5.33 
1.37 

5.45d 
4.37dd 
5.15ddd 
3.55dd 
3.73dd 

1.65s 
5.19 
I .22 

Cortpling constatus _I (Hz) b 

“Coupled to OH. bJ 4.6-5-O Hz for ethylidene methine and methyl protons are cscludcd. 

downfield. The value (4.0 Hz) of J ,.? accords with an I configurations, as expected 

on steric grounds. 

The ~&U-O configuration of 1-3 was established by acid hydrolysis of each 
compound, which yielded D-erythrose, identified’ bv _ g.l.c.-m.s. (after reduction and 
acetylation). It has been suggested’ that the erzrio isomer 1 is the product of kinetic 

control. The observation made here that the amount of the c-1-0 form 2 increased with 
time in the reaction mixture (see Experimental) confirms this suggestion_ 

EXPERIMENTAL 

The general methods described earlier’ were used with the following modifica- 
tions. TLC. was performed on silica gel with ethyl acetate-light petroleum (b-p. 

60-70”) A, 1 : 1; B, 2 :3; and detection (as green spots) with ethanolicp-anisaldehyde- 
sulphuric acid at 120”. Acetylation of 2 and 3 was performed essentially as described 
in ref. 9. Sugar analysis7 was effected by g.1.c. at 190° on a Varian 2700 instrument 
equipped with a column containing 3 “/, of OV-225 on Gas Chrom Q (100-120 mesh)_ 
‘H-N.m.r. spectra were recorded with a Varian HA-IOOD instrument with spin 
decoupling. 
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