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Ths report describes the charactenzation of 3,4,6-tn-0-acetyl-1,2-O-ethylene- 
#?-D-glucopyranose (1) and 3,5,6-tn- 0-acetyl-1,2-0-ethylene-cr-D-glucofuranose (2) by 
spectroscopic methods The elucldatlon of these structures confirms the earher Identl- 
iication of two nonreducmg products isolated from acid hydrolyzates of 0-(2-hydroxy- 
ethyl)starch as the nonacetylated analogues (3 and 4) of 1 and 2, respectlvelyl-’ 

Earher workers had reported the preparation of the 8-D pyranose’ 3 and Its 
CC-D anomerg (5) by the internal Wdhamson reaction of the anomenc 2-haloethyl 
2,3,4,6-tetra-0-acetyl-D-glucopyranosldes, the anomenc configurations of the gluco- 
side precursors were asslgned on the basis of opt& rotatlonal data’, and retention 
of the stereochenustry at C-l m the reactlon was assumed The (X-D furanose Isomer 
(4) was prepared6 m a slmllar manner and found to e&blt optlcal rotatory behavior 

1 R=Ac 2 R=AC 

3 R=H 4R=H 

HOqL Ac;qR, ““b. 

0 O-CM+ 

5 6R=H,R’=OMe 8 
7R=OMe,R’=H 
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srmdar to that of methyl a-D-glucofuranosxde; it was further observed that the p m r 
spectrum of compound 4 m deutenum oxide exlublts a narrow doublet for the H-l 

wgnal, and on this basis the a-configuration was asslgned to tbs cychc ether6= 
Par&al mass spectra of 3,4,6-tn-O-acetyl-l,2-U-ethylene-a-D-glucopyranoses 

and 3,5,6-trI-O-acetyl-1,2-O-ethylene-a-D-glucofuranoseg (2) are recorded m Table I, 
together with tentative ldenticatxons of the fragment eons Decomposition of the 

pyranose derivative 1 leads to the formation of the acetyl (m/e 43) and acetoxymethyl 

(m/e 73) catlons as essentially the only posltlvely charged fragments, whereas bond 

TABLE I 

INTENSIXTEZ? OF MAJOR IONS OBSERVED FROM MASS SPECTRAL DECOh¶FOSITION OF 1 AND OF 2 

m/e Intensrty in spectrum of Assignment 

2 1 

332 0 00.5 
331 0 01 
289 0 05 
273 0 13 
272 0 36 
259 0 12 
230 0 35 
229 9 16 
213 16 
212 17 3 
199 0 14 
187 94 
170 20 4 
158 21 

157 42 
153 34 

145 49 
144 66 
139 09 
127 446 
116 12 5 
115 12 6 
110 0 95 
103 24 
102 50 
99 9.4 
98 43 
97 18 

87 112 
86 11 8 
81 24 
73 345 
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0 11 

0 04 
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0 17 
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01 
01 
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01 
03 
01 
01 
02 
02 
01 
0.2 
03 
12 
05 

350 
100 

Mf 
Mf-H 
M+ -AC 
MC- OAc 
Mt -AcOH or -2CH,O 
M + - CHzOAc 
Mt -Ac,O 
Mf-AC -AcOH or -AC -2CH20 
273 -AcOH or -2CH,O 
M+ -2AcOH or -AcOH-2CHZ0 
259 - AcOH or -2CH,O 
MC -AcOCH2CHOAc 
230-AcOH or -2CH20 
[AcOCHCHCH,OAclf 

AcOEHCH=CHOAc 
M. +- OAc-AcOH-2CH20 or M+- OAc-2AcOH 

AcO?HCH20Ac, AcaO+ 
[AcOCHCHOAclf 
acetoxypydmm 
187-AcOH or --2CH,O 

MC-Ac20-AcOH-2CHzO 
145-CH2C0, AczOH+ 

hydroxypynhum 

PYrJlUm 
AcOCH2+ 

AC+ 

“Expressed as per cent of the base peak 
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ruptures in the furanose denvatlve 2 lead to a number of other, slgmficantly conttlbu- 
tmg fragments Most notable among these are m/e 187, whxh 1s charactenstx” 
of sclss~on of the C-4-C-5 bond of aldohexofuranose acetates, and m/e 127, which IS 
derived from the preceding ion by loss of either the elements of acetic acid or the 
1,2-O-ethylene group (presumably as two molecules of formaldehyde) The mass 
equivalence of these two C2H402 fragments (-OCH,CH,O- and CH,CO,H) 
renders the interpretation of the fragmentation pathways ambiguous, sufficient m- 
formatlon, however, 1s available that specific deuteratlon techmques” are not neces- 
sary to clarify the assignment The foregoing mass-spectral data venfy that compound 
2 IS Indeed a furanose denvatlve, whereas the Isomer 1 appears to possess the antlclpated, 

SIX-membered rmg structure, the latter conclusion anses from the observation” 
that tetrahydrofuryhum catlons far exceed the correspondmg tetrahydropyrlhum ions 
m stab&y Slmllar conclusions can be drawn from the mass spectral3 of the parent 
compounds 3 and 4, m which nzje 175 (Mf - CH20H) and nzJe 145 (Mf - CHOH- 
CH,OI-I), respectively, are observed as maJor fragments 

Cursory comparison of the low-field portlon of the loo-MHz p m r spectrum 
of the j?-pyranose tnacetate 1 m chloroform-d, with that of the methy 2,3,4,6-tetra- 
0-acetyl-a- and j?-D-glucopyranosldes’ 4 (6 and 7, respectively) reveals that, whereas the 
traces of compounds 1 and 6 are totally dlsslmllar, the signals of the carbohydrate 
backbones of 1 and 7 exhlblt gross slmdanty In view of the conslderatlon that these 
spectra are not readily interpretable but that a substantial body of earher evidence 
leads ‘-’ to the same conclusion, the j$pyranose form of 1 may be taken cotidently as 
correct 

The loo-MHz p m r spectra of compound 2 and 3,5,6-tri-0-acetyl-1,2-0-lso- 
propylldene-a-D-glucofuranose’5 (8) m chloroform-d exhlblt a broadly slmllar, 
complex relatIonshIp of the type Just described,, m this example, however, redeterml- 
natlon of the spectra of these compounds, with benzene-d, as the solvent, permits 
extractlon of first-order chemical-shrft and spm couphng parameters (Table II) for 

TABLE II 

COMPARATIVE N M R SPECTRAL DATA FOR 3,5,6-TRI-O-ACETYL-I,&O-ETHYLENE- 

a-D-GLUCOFURANOSE(2) AND 3,5,6-TRI-0-ACETYL-Q-O-ISOPROPYLIDENE-Z-D- 

GLUCOFURANOSE(8)IN BENZENE-de 

Compound Chenncal shfs (r) 

H-I H-2 H-3 H-4 H-S H-6 H-6’ -Cw,CH;- OAc CMez 

472 658 452 528 465 519 584 678-712 8 30, 8 33, 
60-45 8 37 

429 587 445 549 456 528 589 8 28, 8 31, 8 79, 8 88 
8 34 

Fwst-order couphng constants (Hz) 

J 1 J2 B J3 a J.s 5 Js ci Js 6 J.s b 
2;- 15 34 99 23 56 120 
34 t04 29 95 23 6-l 12 2 
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the protons on the carbohydrate skeIeton The umform correspondence of the cou- 

pllng constants of analogous protons indicates extreme conformational srnnlarity 
m the sugar portrons of these two moIecuIes As such an observation simply cannot be 
reconciled wrth a trans-fused structure for compound 2, the anomerrc configuration 
of thrs furanose derivatrve IS unquesttonabIy a, whxch confirms the earher assignment6 
of thrs stereochemrstry to the unacetyIated furanose form 4 

EXPERIMENTAL 

3,4,6-Trr-O-acetyI-l,2-O-ethyIene-~-D-gIucopyranose8 (1) had m p 121-122”, 
[a&, + 52” (c 1 0, chloroform), acetylation of 1,2-O-ethylene-cr-D-glucofuranose with 
acetrc anhydride and pyndme gave the crystalhne trracetate (2), m p 95-96”, [a],, 0” 
(c 1 0, chloroform) N m r spectra were recorded at ambient temperature on a con- 
ventronal Varran HA-100 spectrometer and are referenced to Internal tetramethyl- 
srlane Mass spectra were determmed by Mr C R Weisenberger usmg an AEI 
MS-902 high-resohrtion, doubIe-focusmg mass spectrometer at an miet temperature 
of 250”, an romzmg potenttaI of 70 eV, and an acceleratmg potentral of 8 kV 
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