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527. Ionic Halogen Derivatives of Cellotriose and Cellotetraose. 
By W. M. CORBETT and J. KIDD. 

THE approach to the problem of the crystal structure of cellulose I1 by a study of the 
crystal structure of the cellodextrins has led to the preparation of cellobiose compounds in 
which a heavy atom is present to facilitate the analysis of X-ray diffraction patterns1 
We now record the preparation of N-P-cellotriosyltrimethylammonium bromide and N-P- 
cellotetraosyltrimethylanimonium iodide. The prerequisite that the presence of the group 
containing the heavy atom should not greatly alter the crystal structure has been met in 
the case of the cellotetraose derivative, the principal reflections of its X-ray powder photo- 
graph being very similar to those of cellotetraose itself. The crystal structures of these 
derivatives will be determined by Dr. W. Ferrier and colleagues a t  Queen's College, Dundee, 
and will be reported elsewhere. 

The water-solubilising power of the quaternary ammonium halide group noted for the 
fully acetylated cellobiose derivatives is still present in the polyacetates of these higher 
dextrins: N-(tredeca-O-acetyl-~-cellotetraosyl)trimethylammonium bromide readily dis- 
solves in water to a soapy solution. The presence of one mol. of water in the crystalline 
deacetylated compounds appears to be fairly common, and is evidently not detrimental in 
the cellotetraose compound in that it does not alter the crystal structure. 

Ex~erimentaZ.-AcetobromoceZZotriose. Cellotriose (3.28 g.) was added in small portions to 
a mixture of acetic anhydride (12 ml.) and perchloric acid (0.1 ml.) a t  30-40". The mixture 
was poured on ice and extracted with chloroform. The combined extracts were washed with 
water and sodium hydrogen carbonate solution, dried (CaCl,) , and evaporated to a syrup which 
crystallised from chloroform-ether. The undeca-O-acetyl-a-cellotriose (5.26 g.) had m. p. 
221-222'. Dickey and Wolfrom give m. p. 223-224". Bromine (4.04 ml.), followed by 
water (1-98 ml.) , was added dropwise to a stirred mixture of glacial acetic acid (30 ml.) and red 
phosphorus (3.2 g.) at (20". To this was added a solution of cellotriose acetate (4-78 g. )  in 
chloroform (5  ml.) and the mixture was kept a t  room temperature for 4& hr. It was then 
poured on ice, and the aqueous layer extracted with chloroform. The combined organic layers 
were washed twice with ice-water, once with sodium hydrogen carbonate solution, then dried 
(CaC1,). Evaporation in vamo  afforded a syrup which crystallised from chloroform-ether to 
give needles of acetobronzocellotriose (3.50 g., 54% based on cellotriose), m. p. 183" (decomp.), 
[aIDl8 +58-0° (G  11.4 in chloroform) (Found: C, 46.5; H, 5.5. C,,H,,O,,Br requires C, 46.3; 
H, 5.2%). 

Anhydrous trimethylamine (ca. 10 ml.) was 
added to a solution of acetobromocellotriose (3.46 g.) in chloroform (20 ml.). After being kept 
a t  30" for 3 hr., it was extracted with water (5  ml.). The chloroform layer was separated, 
combined with five successive chloroform extractions of the aqueous layer, and evaporated 
in vacuo to a syrup which crystallised from ether-ethyl acetate to give N-(deca-O-acetyl-P- 
ceZZotriosyZ)trimethyZammoniunz bromide (1.86 g., 51%), m. p. 180" (decomp.), [ctID2O - 16.1" 
(c 6.0 in chloroform) (Found: C, 46.8; H, 5.8. C,,H,,O,,NBr requires C, 47.0; H, 5.8%). A 
solution of the acetate (1.12 g.) in dry methanol (6 ml.) was deacetylated by the addition of 
methanolic -@5~-sodiurn methoxide (0.3 ml.) . The solution was kept for 2 hr. a t  room temper- 
ature, then neutralised with solid carbon dioxide and diluted with a little acetone, to yield small 
colourless crystals of N-P-ceZZotriosyZtrimethyZammonium bromide (0-43 g. , 64%), m. p. 205" 
(decomp.) (effervesce a t  150°), [aIDlQ +3.7" (G 5-6 in water) (Found: C, 39-1; H, 6.6. 
C,,H,,O,,NBr,H,O requires C, 39.1; H, 6.6%). 

Cellotetraose (4.16 g.) was added gradually with stirring to a mix- 
ture of acetic anhydride (15 ml.) and perchloric acid (0.14 ml.) a t  30-40". The usual process 
of isolation yielded a syrup which crystallised from chloroform-ether to give needles of tetra- 
deca-O-acetyl-a-cellotetraose, m. p. 238-239". Dickey and Wolfrom , give m. p. 230-234O. 
A solution of the acetate (5.0 g.) in chloroform (7 ml.) was added to a hydrogen bromide solution 

N-~-CeZZotriosyZtr~met~yZammonium bromide. 

A cetobromocellotetraose. 
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(50 ml.) prepared as before, and kept for 4 hr. a t  room temperature. The ucetobvomocello- 
tetruose (3.85 g., 76%) isolated in the usual way contained one mol. of chloroform of crystallis- 
ation and had m. p. 182-153" (decomp.), [&lS 36.8" (c 7.3 in chloroform) (Found: C, 42.9; H, 
4.9; Br, 5.4. 

Addition of anhydrous trimethylamine (ca. 
15 ml.) to a solution of acetobromocellotetraose (3.48 8.) in chloroform (16 ml.) caused a white 
solid to be deposited which, overnight, reverted to a sticky yellow material. Further product 
separated on addition of ether. The combined product was dissolved in chloroform and washed 
with a little water, the water layer being extracted three times with chloroform. The organic 
layers were combined, dried (Na,SO,), and evaporated in vucuo. The residual syrup in ethyl 
acetate gave N-(tvedeca-O-acetyZ-P-ceZZotet~aosyl)tri~zethyZammonium bromide (1.26 g., 35%), 
m. p. 189" (decomp.), -16.8" (c 4.4 in chloroform) (Found: C, 47.4; H, 6.1; Br, 6.0. 
C,,H,,O,,NBr requires C, 47.7; H, 5-7; Br, 6.0%). To a solution of the ammonium bromide 
derivative (1.04 g.) in acetone (4 ml.) was added with stirring a solution of sodium iodide 
(0-13 g.) in acetone (1.0 ml.). The solution was kept for 10 min. a t  room temperature, filtered 
from the sodium bromide produced, and evaporated in uacuo to a syrup. This was dissolved in 
chloroform and filtered from sodium iodide, and the filtrate was evaporated to a syrup which 
from ethyl acetate solution gave N-(tredeca-O-ucetyl-~-ceZZotetraosyl)trimethylammo~ziulut iodide 
(0.61 g., 57%), m. p. 200" (decoinp.), [a],20 -18.3' (c 4-9 in chloroform) (Found: C, 45-5; H, 
5.5. C,,H,,O,,NI requires C, 46.1; H, 5.5%). The acetate was deacetylated to N-@-cello- 
tetruosyltvimeth~lanzmonium iodide (0.09 g., 88%), m. p. 212" (decomp.), 0.0" (c 1.7 in 
water) (Found: C, 38-2; H, 6.3; I, 14.2. C,,H5,0,,NI,H,0 requires C, 38.0; 13, 6.1; I, 
14.9y0). 

C5,H,,0,,Br,CHC13 requires C, 43-1; H, 4.8; Br, 5.7%). 
N-P-CeZEotetraosyltrimethyZammonium iodide. 
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