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In a previous paper! of this senies, condensation of ethylene carbonate (1)-with a
vartety of phenols, catalyzed by tetraethylammonium halides was reported, the reaction
was accompanied by evolution of carbon dioxide, and afforded the corresponding aryl
2-hydroxyethyl ethers in good yields Moreover, such a condensation of 1 with heterocyclic
species 1n the absence or presence of tetraethylammonium halides has recently been
established?, this reaction similarly afforded the corresponding 2-hydroxyethylated hetero-
cyclic compounds mn fairly good yields

On the basis of these facts, we have examined the possibility of synthesizing some
aldityl denivatives of heterocyclic compounds by means of a similar condensation reaction
of 1,2,3,4-di-O-1sopropylidene-D-mannitol 5,6-carbonate® (2) with theophylline (3),
6-(benzylamino)purine (4), 5,6-dimethylbenzimidazole (5), phthalimde (6), and
succrmnude (7), respectively, m the presence of tetraethylammonium bromide as the
catalyst

A muxture of 2 (2 9 g, 10 mmoles), tetraethylammonium brormide (0 5 g,

2 5 mmoles), and 3 (2 0 g, 11 mmoles) m NV, N-dimethylformamide (DMF) (10 m!) was
heated for 8 0hat 50—160°, the mixture was then evaporated to dryness i vacuo, the
residue was dissolved 1n chloroform, and the solution was successively washed with 1M
aqueous sodrum hydroxide solution and water, and evaporated to dryness The resulting
crude crystals were recrystallized from benzene—cyclohexane to afford 7-(1-deoxy-3,4,5,6-
di1-O-1sopropylidene-D-mannitol-1-y1)theophylline®>5 (8) (3 2 g, 75% yield), m p. 160—~161°,
[«] +47 2° (¢ 1 O, chloroform), Agﬁﬁ 273 nm (e, 9 40) Peniodate oxidation of 7-(1-
deoxy-D-manmtoi-1-yl)theophylhine® (9), which was obtamned by boiling a solution of 8 in
methanolic hydrogen chloride under reflux for ~10 h, proved that C-6 of 2 1s first

*Synthetic Studies by the Use of Carbonates Part VII. For Part VI, see T Yoshmno, S Inaba, H Komura,
and Y Ishido, Bull Chem. Soc Jap , in press
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substituted by the bromide ion of the ammonium salt, and the theophyllin-7-yl group 1s
then introduced on C-6 of 2, to mve 8.

In a stmilar way, compounds 4, 5, 6, and 7 respectively afforded 6-(benzylamino)-
7-(1-deoxy-3,4,5,6-d1-O-1sopropyhdene-D-mannitol-1 -yl)punne4 *7 (10) (45% yield), m p
220-221°, [a]® +55° (¢ 1 1, DMF), ACHCh 296 nm (eqpg 18-90), 1-(1-deoxy-3,4,5,6-ds-0-
1sopropyhdene- D-mannitol-1-y1)-5,6-dimethylbenzimdazole* (11} (49% yield), m.p 212—
213°, [a]® —4° (c 1.0, chloroform), AE!OH 251 (e, 8 30), 280 (¢,,5; 6 90), and 289 nm
(Cpups © 90), AEWOH 267 (e, 4-70). and 286 nm (e 5 80), N-(1-deoxy-3,4,5,6-d1-O-1s0-
propyhdene-D-manmtol- -yl)phthahmlde 12 (69% yxeld), and N-(1-deoxy-3,4,5,6-di-O-1s0-
propyhdene-D-mannitol-1-yl)succiumde® (13) (82% yield), mp 146-147°, [a}3 +107°
(c 1.1, chloroform)

Treatment of 8, 11, 12, and 13 with methanolic hydrogen chlonde respectively
afforded 7-(1- deoxy-D-manmtol- -yDtheophylline® (9) (73% yield), m.p. 210° (dec), [«]F
+74° (¢ 1 0, H, 0), )\max 273 nm (e 2 90), 1-(1-deoxy-D-mannitol-1-y1)-5,6-dimethyl-
benzimmidazole hydrochloride* (14) (72% yield), m p 206—207° (dec), [a]) +32° (c 1.1,
H;0), A0 277 (¢,y; 9 00) and 286 nm (e, 8 60), AF30283 nm (e . 60), A0
257 (emM 5 80) and 271 nm (€, 7-30), N-(l deoxy-D-manmtol- -yl)phtha]mud (16)
(96% yield), m p 231—233°, [oz] +32° (¢ 1 0, DMF), A2:29 289 nm (e_,; 2 70); and
1-amno-1-deoxy-D- manmtol hydrochlonde4 8 (A7) (60% yield from 13), mp 161 5—
162 5°, @) +3° (¢ 0 3, H, 0) Basification of 14, and processing, gave 1-(1-deoxy-D-
manmtol- -yl)—S 6-dimethylbenzimidazole? (15) (43% yield from 14), m.p 217—218°,

[o]® +72° (c 09, DMF), x}fmg 241 (e,,p4 6,70), 246 (€ ¢ 6 70), 269 (€5 6 30), and
278 nm (e, 5,80), A2 0 244 (¢ 6 60), 256 (e 4- 60) and 275 nm (e -y 3 50)
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