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Note
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The 1-alkyl(aryl)-4-(D-arabino-tetrahydroxybutyl)imidazoline-2-thiones can be
obtained*~* by the reaction of l-alkyl(aryl)amino-l-deoxy-p-fructoses with ammo-
nium(potassium) thiocyanate, and also by isomerization of 1-alkyl(aryl)-4,5-(1,2-D-
glucofurano)imidazolidine-2-thiones, which are prepared by condensation of 2-amino-
2-deoxy-D-glucose with alkyl(aryl) isothiocyanates.

The 3-methyi(aryl)-4-(D-arabino-tetrahydroxybutyl)imidazoline-2-thiones have
been recently prepared® by the reaction of 1-amino-1-deoxy-D-fructose with methyl
(aryl) isothiocyanates, and also by the reaction of 2-deoxy-2-methylamino-b-glucose
hydrochloride with potassinm thiocyanate.

We now report the synthesis of l-aryl-3-alkyl(aryl)-4-(D-arabino-tetrahydroxy-
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2 R=p-MeCgH,,R = Et 10 R=p-MeCgH,, R'= Ph
3 R=p-MeOCgH,,R = Me 11 R=p-MeOCH,,R'= Ph
4 R=p-MeOCgH, ,R'=E1 12 R=p-EtOCH, ,R'= Ph

5 R=p-EtOCgH, , R'= Me
6 R=p-MeCgH,, R'=Ph

7 R=p-MeOCgH, ,R = Pn
8 R=p-EtOCgH, ,R'=Ph

*Dedicated to Professor V. Deulofeu, in honor of his 70th birthday.
tPart 10 in the series “Thiolglucimidazoles™. For Part 9, see Ref. 5.
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butyl)imidazoline-2-thiones (1-8) by the reaction of 1-arylamino-1-deoxy-D-fructoses
with alkyl(aryl) isothiocyanates.

The structure of these compounds is supported by the following observations:
Acetylation of 1,6,7, and 8 gave the tetraacetates 9-12, in agreement with a tetra-
hydroxybutyl chain; oxidation of 1 and 7 with lead tetraacetate gave the 4-formyl-
imidazoline-2-thiones 13 and 14; the u.v. spectra of 3, 7, and 11 have the character-
istic wavelenght absorption?->-¢ at ~265 nm of imidazoline-2-thiones.

EXPERIMENTAL

General. — Optical rotations at 546.1 nm were determined with a Bendix-NPL
Automatic Polarimeter 143C at ¢ ~1 in pyridine. U.v. spectra were obtained on a
Unicam SP-800 spectrophotometer in 1:1 ethanol-water and i.r. spectra on a Perkin—
Elmer 621 instrument.

1-Aryl-3-alkyl(aryl)-4-(D-arabino-tetrahiydroxybutyl)imidazoline-2-thiones (1-8).
— A mixture of l-arylamino-I-deoxy-p-fructose (3.6 mmoles) and alkyl(aryl) iso-
thiocyanate (3.6 mmoles) in ethanol (10 ml) was heated with stirring at 100° for 45~
60 min (90 min when compound 5 was prepared), acetic acid (1 ml) was added, and
the solution heated at reflux for a further 45-60 min. The solvent was evaporated
under reduced pressure to yield a syrup from which acetic acid was removed by
several additions and evaporations of ethanol. The residue was crystallized from
ethanol. Physical constants, yields, and analytical data of the products are given in
Table I.

1-Aryl-3-alkyl(aryl)-4-(D-arabino-tetraacetoxybutyl)imidazoline-2-thiones (9-12).
— Compounds (1,6-8, 0.5 g, each) were suspended in 1:1 acetic anhydride-pyridine
(5 ml). After being kept for 24 h at room temperature, the reaction mixture was poured
into ice—water (50 ml) and the acetates crystallized after scratching. Compound 9
was purified by precipitation from aqueous ethanol. Compounds 10-12 were washed
repeatedly with water and recrystallized from ethanol. Physical constants, yields, and
analytical data are given in Table IIL.

4-Formyl-3-methyl-1-p-tolylimidazoline-2-thione (13). — To a solution of 1
(0.5 g, 1.5 mmoles) in 9:1 benzene-methanol (2.5 ml) was added lead tetraacetate
(1.3 g, 3 mmoles) and the mixture was stirred for 30 min. Benzene-acetic acid (1:1,
2 ml) and water (~ 10 ml) were added, the organic layer was filiered, washed with a
saturated solution of sodium hydrogen carbonate, and water. Drying (calcium
chloride) and evaporation afforded a residue which was crystallized from ethanol
(0.1 g, 28%), m.p. 155-156°, i.r. datum: v${IE 1675 cm™ ! (C=0)

Anal. Calc. for C,,H,,N,0S: C, 62.04; H, 5.28; N, 12.03. Found: C. 62.04;
H, 546; N, 11.84.

4-Formyl-3-phenyl-1-p-methoxyphenylimidazoline-2-thione (14). — To a solution
of 7 (0.5 g, 1.2 mmoles) in 1:1 acetic acid-benzene (2.5 ml) was added lead tetraacetate
(1.1 g, 2.5 mmoles) and the mixture was stirred for 30 min. Benzene (4 ml) and water _
(10 ml) were added, the organic layer was washed with water and with a saturated
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solution of sodium hydrogen carbonate, filtered, and finally washed again with water
and dried (calcium chloride). The solvent was evaporated and the residue crystallized
from ethanol (0.1 g, 32%), m.p. 205-207°, i.r. datum: v$H¢ 1681 cm ™! (C=0).

Anal. Cale. for C,;H,,N,0,S: C, 65.79; H, 4.55; N, 9.03. Found: C, 65.74;
H, 4.66; N, 8.89.
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