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798. Studies of TrYfluoroacetic Acid. Part X V I ?  T h e  Use of 1 : 3- 
2 : 4 -Di-O-ethylid~?ze-B-O-triJluol.oacetyl-~-gluc~~Z in the Synthesis of 
Some 5- and 6-Substituted o-Glucitols. 

By E. J. BOURNE, (MRs.) C. E. M. TATLOW, J. C. TATLOW, and R. WORRALL. 
Trifluoroacetylation of 1 : 3-2 : 4-di-O-ethylidene-~-glucitol gave the 5 : 6- 

bistrifluoroacetate, from which , by controlled alcoholysis, the 6-trifluoro- 
acetate was obtained. The latter with acetic anhydride-pyridine or with 
acetic acid-trifluoroacetic anhydride gave the &acetate 6-trifluoroacetate, 
which was converted into the 5-acetate by alcoholysis. Toluene-p-sulphonyl- 
ation of this afforded the known 5-acetate 6-toluene-p-sulphonate. Methyl- 
ation of the &acetate, or of the &acetate 6-trifluoroacetate, gave, by a 
process involving acetyl migration, the 6-O-acetyl-5-0-methyl derivative. 
This was converted by deacetylation into 1 : 3-2 : 4-di-O-ethylidene-5-0- 
methyl-D-ghcitol, which was prepared also from the known 6-benzoate ester 
of this series by methylation and debenzoylation. 

THIS paper describes another example of the use of the trifluoroacetyl residue as a block- 
ing group in organic synthesis. Since our preparation of partially substituted glucoses 
from trifluoroacetate ester intermediates,l other investigations have been carried out on 
carbohydrates,2 polypeptides,3 and other corn pound^.^^ O-Trifluoroacetyl residues can 
be removed by alcoholysis, and AT-trifluoroacetyl residues by hydrolysis with very mild 
alkali, so that whilst they can protect hydroxyl or amino-groups during many reactions 
at  other centres in a molecule, they can subsequently be removed easily and selectively. 
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The present work, which was completed several years ago, started from 1 : 3-2 : 4-di-O- 
et hylidene-D-glucitol (I). This, with trifluoroace tic an hydride-sodium trifluoroacet ate, 
gave the 5 : 6-bistrifluoroacetate (11). Controlled alcoholysis of this diester (11) with 
isopentyl alcohol removed one trifluoroacetyl residue, to give a 1 : 3-2 : 4-di-O-ethylidene- 
O-trifluoroacetyl-D-glucitol (111). The monoester (111) was acetylated, with formation of 
the diester (IV), whence methyl alcohol removed the trifluoroacetyl group, giving an 
acetate (V), toluene-9-sulphonylation of which afforded the known 6-O-acetyl-1 : 3-2 : 4- 
di-0-et hylidene-6-0-tosyl-~-glucitol (VI) . 
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Treatment of the acetate (V) with methyl iodide and silver oxide gave an O-acetyl 
O-methyl ether (VII), m. p. 92", which was obtained similarly from the acetate trifluoro- 
acetate (IV). It has been found beforel that trifluoroacetyl groups are replaced by 
methyl in reactions involving the Purdie reagents. The ether acetate (VII) was 
deacetylated to a 1 : 3-2 : 4-di-0-ethylidene-0-methyl-~-glucitol (VIII) , m. p. 88-89". 
The structures of these two methyl ethers (VII and VIII) were established by independent 
syntheses of both the 5- and the 6-O-methyl derivative of 1 : 3-2 : 4-di-O-ethylidene-o- 
glucitol. The 5-O-methyl derivative was made from the known 6-O-benzoyl-1 : 3-2 : 4-di- 
O-ethyfidene-D-glucitol '5 (IX) by methylation with methyl iodide-silver oxide, followed 
by debenzoylation. Benzoyl migration is very unlikely during this methylation since it is 
known that in this series benzoyl groups migrate from C(5) to C(61. The 6-benzoate (IX) 
was unchanged after treatment with silver oxide in refluxing acetone. The 5-methyl ether 
produced in this way had m. p. 87-88", undepressed in admixture with compound (VIII) , 
and afforded a 6-acetateJ m. p. 93", undepressed in admixture with compound (VII). 
1 : 3-2 : 4-Di-O-ethylidene-6-O-methyl-~-glucitol (XI) was prepared by the method of 
Vargha and P u ~ k a s , ~  by reaction of the corresponding 5 : 6-anhydro-derivative (XII) with 
sodium methoxide. The product, which is that expected from the general mode of scission 
of anhydro-rings,l* had m. p. 70', depressed on admixture with either compound (VIII) 
or the sample of the 5-O-methyl ether prepared from the 6-benzoate (IX). Acetylation of 
the 6-O-methyl derivative (XI) gave its &acetate (XIII), m. p. 95-96', depressed on 
admixture with either sample of compound (VII) described above. Thus, the ether 
(VIII) must have been 1 : 3-2 : 4-di-O-ethylidene-5-0-methyl-~-glucitol, and compound 
(VII) the corresponding 6-O-acetyl ester. 

The acetylation of the monotrifluoroacetate (111) was next studied, with acetic acid- 
trifluoroacetic anhydride.11 There was obtained an ace tat e trifluoroacet at e whose 
crystalline form differed from that of compound (IV) and whose melting point was some- 
what lower than that of (IV) (though with no depression on admixture). However, this 
new sample and compound (IV) gave the same acetate (V), acetate toluene-9-sulphonate 
(VI), acetate methyl ether (VII), and methyl ether (VIII). Further, the specimens of this 
acetate trifluoroacetate (IV) had identical infrared spectra (in Nujol; 1900-600 cm.-l). 
Thus, the two different methods of acetylation gave the same product, contrary to the 
results obtained with methyl 4 : 6-O-benzylidene-a-~-glucoside. Benzene was used as a 
solvent in the acetylation with acetic acid-trifluoroacetic anhydride, and from later 
results lib on this acylation process the presence of a non-polar solvent may have given 
rise to some bistrifluoroacetate as well as acetate trifluoroacetate. The slight difference in 
properties of the second sample of the latter may have been due to contamination by a 
trace of the bistrifluoroacetate, but, from the analytical results, the amount present, if any, 
must have been very small. 

The above observations on the acetate (V) were at first sight contradictory, since it had 
given rise to a 5-0-acetyl-6-0-tosyl derivative (VI), and to a 6-0-acetyl-5-0-methyl ether 
(VII). However, examples of acyl migrations during methylations with the Purdie 
reagents are quite c0mmon.1~~ l3 whereas, in general, toluene-9-sulphonylation in pyridine 
appears not to cause such wanderings of groups. After treatment with pyridine, the 
acetate (V) was recovered in good yield, whereas silver oxide in refluxing acetone gave a 
syrup. Though no definite new compound could be isolated from this, no starting material 
was recovered and no crystalline toluenesulphonate was obtained. Further, in general,13 

7 Sullivan, J .  Amer. Chem. SOC., 1945, 67, 837. 
8 Heyns and Stein, Annalen, 1947, 558. 194. 
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13 Sugihara, Adv. Carbohydrate Chern., 1953, 8, 1. 
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acetyl migration occurs towards a primary hydroxyl group; again, 5-O-benzoyl-1 : 3-2 : 4- 
di-O-ethylidene-D-glucitol (XIV) afforded the &ester (IX) when treated with alkali but 
migration in the reverse direction was not observed. Thus, all the evidence indicates that the 
monoacetate (V) is 5-O-acetyl-I : 3-2 : 4-di-O-ethyfidene-~-glucitol, and that acetyl migration 
to C(s) occurred during the methylation with methyl iodide-silver oxide. Attempts to 
convert the 5-acetate (V) into the 6-acetate by mild alkali gave syrups from which neither 
starting material nor the 6-O-acetate could be isolated. The allocation of the 5-acetate 
structure to compound (V) means that its precursors (111) and (IV) are probably both 
6-O-trifluoroacetyl esters. This would be expected, since the foregoing discussion suggests 
that in the bistrifluoroacetate (11), the 6-O-trifluoroacetyl group is the more stable and the 
trifluoroacetyl carried on the secondary 5-alcoholic group should be removed preferen tially 
during alcoholysis. 

EXPERIMENTAL 
Unless othenvise stated, anhydrous conditions were used. 
1 : 3-2 : 4-Di-O-ethylidene-~-glucztol.-Syrupy tri-O-ethylidene-D-glucitol l4 was hydrolysed 

by Appel's procedure l6 to 1 : 3-2 : 4-di-O-ethylidene-~-glucitol (15%), m. p. 210-212", [a]: 
- 11.6" (C 4.33 in H,O). 

1 : 3-2 : 4-Di-O-ethylidene-5 : 6-bis-O-tr~fluoroacetyZ-~ -glucitol.-l : 3 - 2 : 4 - Di - 0 - ethylidene - 
D-glucitol (4.00 g.) was treated with trifluoroacetic anhydride (18.2 g.) and sodium trifluoro- 
acetate (1.00 g.) a t  60" for 20 min.; complete solution was achieved. The mixture was then 
distilled under slightly diminished pressure with several portions of carbon tetrachloride 
and the residue was extracted with boiling carbon tetrachloride (3 x 25 c.c.). The combined 
extracts were filtered and evaporated. Recrystallisation of the residue from light petroleum 
(b. p. 60-80') afforded 1 : 3-2 : 4-di-O-ethylidene-5 : 6-bis-O-trifluoroacetyl-~-g~u~ito~ (6.31 g.) , 
m. p. 10P-105", [a]? 3-6-7" (c 2-39 in CHC1,) (Found: C, 39.5; H, 3.9; F, 26.3; CF,*CO, 45.4. 
C1,H,,08F, requires C, 39.4; H, 3-8; F, 26.7; CF,*CO, 45.5%). 

Partial Alcoholysis of 1 : 3-2 : 4-Di-O-ethylidene-5 : 6-bis-O-tr<fluoroacety~-~-glu~ito~.-(a) A 
solution of the bistrifluoroacetate (5.00 g.) in isopentyl alcohol (250 c.c.; dried over MgSO,) 
was kept a t  25" for 42 hr. Light petroleum (b. p. 100-120") (200 c.c.) was then added and the 
solution was evaporated under reduced pressure. The last traces of alcohol were removed by 
co-distillation with light petroleum (b. p. 100-120") , leaving a solid residue which was dissolved 
in acetone (20 c.c.) . The precipitate (0-20 g.) (mainly diethylideneglucitol) formed on addition 
of light petroleum (b. p. 40-60") (200 c.c.) to the acetone solution was removed and the clear 
filtrate was evaporated. The residue was recrystallised twice from light petroleum (b. p. 
60-80°), giving 1 : 3-2 : 4-di-O-ethy~idene-6-O-trifEuoroacety~-~-g~ucito~ (2.01 g.) ,  m. p. 110- 
112", depressed on admixture with the diester, [a]: +6-4" (c 2.49 in CHCI,) (Found: C, 43.5; 
H, 5.1; F, 17-4; CF,*CO, 29.3. C,,H1707F3 requires C, 43.6; H, 5.2; F, 17.3; CF3*C0, 29.4%). 
With n-pentyl alcohol, lower yields (CU. 30%) of the same monoester were obtained. 

(b) 1 : 3-2 : 4-Di-O-ethylidene-~-glucitol (5.00 g.) was warmed with trifluoroacetic anhydride 
(15.2 g.) and sodium trifluoroacetate (0.85 g.) a t  60" for 20 min. and the crude bistrifluoroacetate 
was isolated as described previously. Without being recrystallised, this was dissolved in iso- 
pentyl alcohol (400 c.c.) and after 40 hr. a t  25' the solution was worked up as above, to give 
1 : 3-2 : 4-di-O-ethylidene-6-0-trifluoroacetyl-~-glucitol (3.43 g.), m. p. and mixed m. p. 110- 
112", [x]L8 +6-5" (C 2-48 in CHCI,). 

Acetylation of 1 : 3-2 : ~ - D ~ - ~ - e t h y ~ ~ d e n e - 6 - ~ - t r ~ ~ u o r o a c e t y l - ~ - g l u c ~ t o Z . - A c e t ~ c  anhydride 
(1.08 g.) was added to a solution of the 6-trifluoroacetate (1-71 g.) in pyridine (3 c.c.). After 
44 hr. a t  25", the mixture was distilled under diminished pressure with several portions of 
carbon tetrachloride. The residue, recrystallised twice from light petroleum (b. p. 60-80°), 
gave 5-0-acetyl-1 : 3-2 : 4-di-O-ethy~idene-6-O-trifluoroacetyl-~-glz~cito~ (1.35 g.) , needles, m. p. 
94-98', [a]: 4-5-7". (G 2.46 in CHC1,) (Found: C, 44.9; H, 4.9; F, 15.5%; N-alkali uptake, 
5.39 c.c./g. C,,H,,O,F, requires C, 45-2; H, 5.1; F, 15.3%; N-alkali uptake, 5.37 c.c./g.). 

5-0-A cetyl-1 : 3-2 : 4-di-O-ethylidene-~-glucitoE.-The foregoing diester (0.504 g.) in methyl 
alcohol (10 c.c.) was kept at  20" for 30 min. before the alcohol was removed under reduced 

Cited values l4 were m. p. 212-213", [a]: - 10.9" (G 5.5 in H,O). 

l4 Bourne and Wiggins, J., 1948, 1933. 
l6 Appel, J., 1935, 425. 



Boume, Tatlow, Tatlow, and Wowall: 
pressure. Recrystallised from light petroleum (b. p. 80-100°), the product, 5-O-acetyl-1 : 3- 
2 : 4-di-O-ethylidene-~-glucitol (0.187 g.), had rn. p. 134-135", [a]: + 1.1' (c 3.05 in CHCl,) 
(Found: C, 52.5; H, 7.2; Ac, 15.7. 

Difficulty was experienced at first in obtaining consistent yields of the monoester from this 
alcoholysis. One sample of methyl alcohol gave syrups, from another the starting inaterial 
was recovered. Methyl alcohol, which had been dried with magnesium and iodine l6 and 
purified by distillation through a 1 foot column packed with glass helices, gave reproducible 
yields of 5-O-acetyl- 1 : 3-2 : 4-di-O-ethylidene-~-glucitol. 

5 - 0 4  cetyl-1 : 3-2 : 4-di-0 - ethylidene - 6 - 0 - tosyl- D -glucitol.-Toluene - p  - sulphonyl chloride 
(0.07 1 g.) was added to  5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene-~-glucitol (0.082 g.) in pyridine 
(0.2 c.c.), and the solution kept at 25" for 20 hr. before being poured into water-chloroform, 
The chloroform layer was separated and the aqueous layer was extracted once more with chloro- 
form. The residue, 
recrystallised from light petroleum (b. p. SO-loo"), gave 5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene- 
6-0-tosyl-~-glucitol (0.088 g.), m. p. 138" (alone and on admixture with an authentic specimen 
prepared by Wiggins's method 'j), [a]: $5.0" (c 2-12 in CHCl,). gave m. p. 140", 
[ a ] g  + 6.0" (c 1.664 in CHCl,). 

Treatment of 5-0-A cetyl-l : 3-2 : 4-di-O-ethylidene-~-glucitol with Pyridine.-The specific 
rotation of a solution of 5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene-~-glucitol (0.028 g.) in pyridine 
(1.00 c.c.) remained constant for 18 hr. at room temperature. The pyridine was removed by 
distillation under reduced pressure with several portions of light petroleum (b. p. 8&100°), 
and the residue, recrystallised from light petroleum (b. p. 80-100°), afforded the original 
5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene-~-glucitol (0.020 g.), m. p. and mixed m. p. 133-134', 
[a]: + 0.9" (c 1-07 in CHCl,). 

6-0-A cetyl-1 : 3-2 : 4-di-O-ethyZidene-5-O-methyl-~-gEucitoE.-(a) Silver oxide (1.50 g.) was 
added to a solution of 5-O-acetyl-1 : 3-2 : 4-di-0-ethylidene-~-glucitol (0.565 g.) in methyl 
iodide (10 c.c.), and the mixture was refluxed for 15 hr. The methyl iodide was removed by 
distillation, and the residue extracted exhaustively with boiling chloroform. Distillation of 
the filtered extracts left a solid, which, when recrystallised from light petroleum (b. p. 60-8O0), 
afforded 6-O-acetyl-1 : 3-2 : 4-di-O-ethylidene-5-O-methyZ-~-glucitoZ (0.397 g.) m. p. 92" [not 
depressed on admixture with a specimen (m. p. 93") synthesised by another route (see below) 
but depressed on admixture with 5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene-6-O-methyl-~-glucitol 
(m. p. 95-96")], [a]',' -0.3" (c 3.98 in CHCl,) (Found: C, 54-1; H, 8-0; Ac, 15-3; OMe, 10.7. 
C,,H,,O, requires C, 53-8; H, 7.6; Ac, 14.8; OMe, 10.7%). 

(b) A solution of 5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene-6-O-trifluoroacetyl-~-glucitol (1.95 g.) 
in methyl iodide (10 c.c.) was refluxed for 18 hr. with silver oxide (4.00 g.). The product was 
isolated as above, and recrystallised from light petroleum (b. p. 6O-8Oo), giving 6-O-acetyl- 
1 : 3-2 : 4-di-O-ethylidene-5-O-methyl-~-glucitol (0.781 g.), m. p. 91-92' (alone and in 
admixture with the specimen prepared as above), [a]: f0.0" (c 10.78 in CHCl,). 

1 : 3-2 : 4-Di-O-ethyZidene-5-O-methyl-~-gluc~tol from 6-0-Acetyl-1 : 3-2 : 4-di-O-ethylidene-5- 
O-methyZ-o-gZucitoZ.-A small piece of sodium was added to 6-O-acetyl-1 : 3-2 : 4-di-o-ethylidene- 
5-O-methyl-~-glucitol (0-507 g.) in magnesium-dried methanol (10 c.c.) and the solution was 
kept at room temperature for 16 hr. Solid carbon dioxide was then added, the solution evapor- 
ated to dryness and the residue was extracted exhaustively with boiling chloroform. Distil- 
lation of the filtered extracts and recrystallisation from light petroleum (b. p. 60-80") gave 
1 : 3-2 : 4-di-O-ethyZidene-5-0-1wethyl-~-gluc~tol (0.253 g.), m. p. 88-89" [not depressed on 
admixture with an authentic specimen (m. p. 87-88") (see below), but depressed on admixture 
with 1 : 3-2 : 4-di-O-ethylidene-6-O-methyl-~-glucitol (m. p. 70")], [a]; -5.0" (G 2.39 in CHCI,) 
(Found: C, 53.1; H, 8-2; OMe, 12.2. 

The same product (yield 27%) was isolated from the mother-liquors of the acetyl determin- 
ation on the 5-methyl ether 6-acetate. 

Treatment of 5-0-Acetyl-1 : 3-2 : 4-di-O-ethylidene-~-glucitol in Acetone with Silver Oxide.- 
Silver oxide (1.0 g.) was heated with 5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene-~-glucitol (0.080 g.) 
in acetone (10 c.c.) for 18 hr. The acetone was distilled off and the residue extracted 
exhaustively with boiling chloroform. Distillation of the filtered extracts left a syrup (0.060 g.) . 

A cetylation of 1 : 3-2 : 4-Di-O-ethylidene-6-O-tr~~uoroacetyl-~-gZucitol.-(a) Isolation of the 

ClzH2007 requires C, 52.2; H, 7-3; Ac, 15.6%). 

The combined extracts were dried (MgSO,), filtered, and evaporated. 

Wiggins 

C,,H,,06 requires C, 53.2; H, 8-1; OMe, 12.5%). 

16 Vogel, " A Text Book of Organic Chemistry," Longmans, Green and Co., London, 1948, p. 168. 
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product. A mixture of acetic acid (0.20 g.) and trifluoroacetic anhydride (0.75 g.) was added to 
1 : 3-2 : 4-di-O-ethylidene-6-O-trifluoroacetyl-~-glucitol (0.967 g.) in benzene (12 c.c.). After 
20 min. a t  60°, carbon tetrachloride (20 c.c.) was added and the solution was evaporated under 
reduced pressure. The residue was re-acetylated as before for 15 min., and the mixture was 
distilled under reduced pressure with carbon tetrachloride (4 x 25 c.c.). The solute, recrystal- 
lised twice from light petroleum (b. p. 40-60"), afforded 5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene-6- 
O-trifluoroacetyl-D-glucitol (0.696 g.), plates, m. p. 88-89", [a]: +7-7" ( G  2.63 in CHC1,) 
(Found: C, 45.0; H, 5-1; F, 15.3%; N-alkali uptake, 5.36 c.c./g.). 

This sample (plates, m. p. 88-49") did not depress the m. p. of the material 
(needles, m. p. 94-98") obtained by acetylation of 1 : 3-2 : 4-di-O-ethylidene-6-O-trifluoro- 
acetyl-D-glucitol with acetic anhydride and pyridine. The infrared spectra of the two samples 
in Nujol were identical over the frequency range 1900-600 cm.-'. The difference in m. p. may 
be attributed to their different crystalline forms, or to a trace of impurity, e.g., the bistrifluoro- 
acetate. Methylation afforded the 6-O-acetate 5-O-methyl ether (51y0), m. p. and mixed 
m. p. 92-93", deacetylated by sodium methoxide in methanol to the 5-O-methyl ether (59%), 
m. p. and mixed m. p. 88-89'. 

Methanolysis of this sample of the acetate trifluoroacetate gave the 5-acetate (51%), m. p. 
and mixed m. p. 134-135', which by tosylation was converted into the 5-O-acetate 6-O-toluene- 
p-sulphonate (64y0), m. p. and mixed m. p. 138". These four derivatives had correct specific 
rotations. 

by the action of excess of 
methanolic sodium methoxide on 5 : 6-anhydro-1 : 3-2 : 4-di-O-ethylidene-~-glucitol, 1 : 3-2 : 4- 
di-0-ethylidine-6-O-methyl-u-glucitol had m. p. 70", [a]: +4.6" (c 2.17 in CHC1,). Cited 
values were m. p. 70°, [a]: +4.5" (c 2.65 in CHC1,). The m. p. of this compound was depressed 
on admixture with all samples of 1 : 3-2 : 4-di-O-ethylidene-5-O-methyl-~-glucitol (m. p. 

5-0-Acetyl- 1 : 3-2 : 4-dz-O-ethylidene-6-O-methyl-~-glucitol.-Acetic anhydride (1.08 g.) was 
added to 1 : 3-2 : 4-di-O-ethylidene-6-0-methyl-~-glucitol (0.319 g.) in pyridine (1.0 c.c.) and 
the solution was kept a t  25" for 18 hr. before being poured into water and extracted with chloro- 
form. The extracts were washed with dilute hydrochloric acid, aqueous sodium hydrogen 
carbonate, and with water, and after being dried (MgSO,) were evaporated. The residue, 
recrystallised from light petroleum (b. p. 60-80°), afforded 5-O-acetyl-1 : 3-2 : 4-di-O-ethylidene- 
6-O-methyl-~-glucitol (0.286 g.), m. p. 95-96", [a]: +0.9" (c  2.15 in CHCl,) (Found: C, 54.0; 
H, 7.3. This compound depressed the m. p. of all 
samples of 6-O-acetyl- 1 : 3-2 : 4-di-O-ethylidene-5-O-methyl-~-glucitol (m. p. 92"). 

6-O-Benzoyl-1 : 3-2 : 4-d~-O-ethylidene-5-O-methyZ-~-gluc~toZ.-Silver oxide (8-0 g.) was 
refluxed with 6-O-benzoyl- 1 : 3-2 : 4-di-O-ethylidene-~-glucitol (2.92 g . )  in methyl iodide 
(30 c.c.) for 18 hr. The methyl iodide was removed and the residue was exhaustively extracted 
with boiling chloroform. The filtered extracts were evaporated and the residual syrup was 
re-methylated with silver oxide (3.0 g.) and methyl iodide (15 c.c.), and then the product isolated 
as before. Recrystallisation of the residue from light petroleum (b. p. 60--SOo) afforded 6-0- 
benzoyl-1 : 3-2 : 4-d~-O-ethylidene-5-O-metJzyl-~-gZucitol (1.84 g.), m. p. 95-96", [a]: -- 0.2" 
(c  8.56 in CHC1,) (Found: C, 61.7; H, 7.0; OMe, 8.8. C,,H,,O, requires C, 61.4; H, 6.9; 
OMe, 8.8%). 

A solution of 6-O-benzoyl-1 : 3-2 : 4-di-O-ethylidene-~-glucitol (0.215 g.) in acetone (20 c.c.) 
was refluxed with silver oxide (1.0 g.) for 18 hr. before the solute was isolated as above. 
Recrystallisation from light petroleum (b. p. 80-100°) afforded the original 6-O-benzoyl- 1 : 3- 
2 : 4-di-O-ethylidene-~-glucitol (0.155 g.), m. p. and mixed m. p. 164--166", [a]'," +3.9" (c 1.54 
in CHCl,). 

1 : 3-2 : 4-Dz-O-ethylidene-5-O-methyZ-~-gZucitol and its 6-Acetate fi.om 6-O-Benzoyl-1 : 3-2 : 4- 
d~-O-ethyl~dene-5-O-methyl-~-glucitoZ.-6-O-Ben~oyl-1 : 3-2 : 4 - di - 0 - ethylidene - 5 - 0 - methyl- D- 
glucitol (1.18 g.) was heated under reflux for 1 hr. with 0-4~-methanolic sodium hydroxide 
(25 c.c.). Solid carbon dioxide was then added and the solution was concentrated to ca. 3 C.C. 

and poured into water. The aqueous phase was extracted with chloroform and the combined 
extracts were washed with water, dried (MgSO,), and evaporated. Recrystallised from 
light petroleum (b. p. 60-80°), the residue, 1 : 3-2 : 4-di-O-ethylidene-5-O-methyl-~-glucitol 
(0.600 g.), had m. p- 87-88", [a]: -4.8" (c 1.66 in CHCl,). The m. p. of this compound was 
not depressed on admixture with the 1 : 3-2 : 4-di-O-ethylidene-5-O-methyl-~-glucitol (m. p. 

(b) Properties. 

I : 3-2 : 4-D~-O-et/zyZ~dene-6-O-methyl-~-gluc~tol.-Prepared 

88-89"). 

C1,H2,07 requires C, 53.8; H, 7.6%). 
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88-89') obtained from 5-O-acetyl- 1 : 3-2 : 4-di-O-ethylidene-~-glucitol, but it was depressed 
on admixture with 1 : 3-2 : 4-di-O-ethylidene-6-O-methyl-~-glucitol (m. p. 70"). 

Acetic anhydride (0.50 g.) was added to a solution of 1 : 3-2 : 4-di-O-ethylidene-5-O-methyl- 
D-glucitol (0-198 g.) in pyridine (0-5 c.c.) and the solution was kept a t  25" for 18 hr., before 
being poured into water and extracted with chloroform. After isolation as usual the residue, 
recrystallised from light petroleum (b. p. 60-80°), afforded 6-O-acetyl- 1 : 3-2 : 4-di-O-ethylidene- 
5-O-methyl-~-glucito1 (0.164 g.), m. p. 93', [cc]; f0.0" ( c  2.05 in CHC1,). This compound did 
not depress the m. p. of the samples described earlier (m. p. 92"), but with 5-O-acetyl-1 : 3-2 : 4- 
di-O-ethylidene-6-O-methyl-~-glucitol (m. p. 95-96') considerable depressions of m. p. were 
given. 
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