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In a prevrous paper’ of tfus senes, condensation of ethylene carbonate (l)-w~th a 
variety of phenols, catalyzed by tetraethylammonmm hahdes was reported, the reaction 

was accompamed by evolution of carbon dloxlde, and afforded the correspondmg aryl 
2-hydroxyethyl ethers 111 good yields Moreover, such a condensation of 1 with heterocychc 
species m the absence or presence of tetraethylammonmm hahdes has recently been 

estabhshed’ , tis reactlon slrmIarly afforded the correspondmg 2-hydroxyethylated hetero- 
cychc compounds m fauly good yields 

On the basis of these facts, we have exammed the posslblllty of syntheslzmg some 
aldlt-yl denvafives of heterocychc compounds by means of a sumlar condensation reaction 
of 1,2,3,4-d&O-uopropyhdene-D-manmtol 5,6-carbonate3 (2) ~th theophyLhne (3), 
6-(benzyIammo)punne (4), 5,6-&methylbenzlmldazole (5), phthalmude (6), and 
succmmude (7), respectfvely, m the presence of tetraethylammomum broxrlde as the 
catalyst 

A nurture of 2 (2 9 g, 10 rnmoles), tetraethylammomum bromide (0 5 g, 

2 5 mmoles), and 3 (2 0 g, 11 mmoles) m NAkiunethylfonnarmde (DMF) (10 ml) was 
heated for 8 0 h at 50-160°, the rmxture was then evaporated to dryness m vacw, the 

residue was lssolved m chloroform, and the solution was successwely washed with IM 

aqueous sodmm hydroxide solution and water, and evaporated to dryness The resultmg 

crude crystals were recrystallized from benzene-cyclohexane to afford 7-(I-deoxy-3,4,5,6- 
&-O-isopropyhdene-D-manmtol-l-yl)theophylhne 4p5 (8) (3 2 g, 75% yield), m p. 160-161°, 
[cx]; +47 2” (c 1 0, chloroform), AzzH 273 nn~ (emM 9 40) Penodate oxldatlon of 7-(l- 
deoxy-D--nanmtoi-l-yl)theophylhne6 (9), which was obtamed by bo&ng a solution of 8 m 
methanolk hydrogen chloride under reffux for -10 h, proved that C-6 of 2 1s first 

*Synthetic Stucbes by the Use of Carbonates Part VII. For Part VI, see T Yoshmo, S Iniba, H Komura, 
and Y Ishldo, Bull CIEKZ Sot Jap , m press 
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substituted by the bromrde ran of the ammomum salt, and the theophylhu-7-yl group is 
then mtroduced on C-6 of 2, to grve 8. 

In a srmrlar way, compounds 4,5,6, and 7 respectrvely afforded 6-(benzylanuno) 
7-(l-deoxy-3,4,5,6-~-O-nopropyhdene-D-m~tol-l-yl)punne417 (10) (45% yield), m p 
220-221”, [LX]: +X5” (c 1 1, DMF), G’s 296 nm (f,.& l&90), I-(1-deoxy-3,4,5,6-d&- 
rsopropyhdene-D-manmtol-l-yl)-5,6-dunethylbenzirmdazole4 (11) (49% yreld), m-p 212- 
213O, [a]: -4” (c 1.0, chloroform), AZ.” 251 (emM 8 30), 280 (ernM 6 90), and 289 run 

(%M 6 90), EH 267 (E,~ 4.70) and 286 run (emM 5 SO),N-(l-deoxy-3,4,5,6&Q-rso- 
propyhdene-D-mamutol-l-yl)phthahrnrde (12) (69% yield), andN_(1-deoxy-3,4,5,6-dr-0-rso 
propyhdene-D-manmtol-1-yl)succuunude4 (13) (82% yield), m p l&&147”, [a]; +lO 7” 
(c 1.1, chloroform) 

Treatment of 8,11,12, and 13 with methanohc hydrogen chlonde respectively 
afforded 7-(l-deoxy-D-manmtol-l-yl)theophyllme4 (9) (73% yield), m.p. 210” (dec ), [a]$ 
+74O (c 10, HaO), e! 273 run (emM 2 90), 1-(1-deoxy-D-manmtol-I-yl)-5,6-dunethyl- 
benzmudazole hydrochloride4 (14) (72% yreld), m p 206-207” (dec ), [a]g +32” (c 1.1, 
Hz 0), AZ 277 (emM 9 00) and 286 nm (e,nM 8 60), X2 283 nm (Ed 7.60), A$$” 

257 (EM 5 SO) and 271 run (emM 7.30), N-(1-deoxy-D-manmtol-l-yl)phthalurude4 (16) 
(96%yield), m p 231-233’, [a]$ +32” (c 1 0, DMF), 1% 289 nm (eti 2 70); and 
1-ammo-l-deoxy-D-manmtol hydrochlonde4s8 (17) (60% yield from 13), m p 161 5- 
162 5O, [LY]~ i-3O (c 0 3, Hz 0) Basrficatron of 14, and processmg, gave l-(l-deoxy-D- 
mannitol-I-yl)-5,6-drmethylbenzunidazole4 (15) (43% yield from 14), m.p 217-218O, 
[oL]~ +72O (c 0 9, DMF), AZ 241 (emM 6.70), 246 (emM 6 70), 269 (emM 6 30), and 
278 run (emM 5.80), A% 244 (emM 6 60), 256 (emM 4.60), and 275 nm (emM 5 50) 



156 PRELIhiINRRY co -CATION 

&CMe2 
I 

H&O\ 

H !0,=0 
2 

2 

REFERENCES 

+ 
Et,NBr 

150-160’ 2.6h 
I 

HCO, 

I CMe, 
H2CO/ 

13 

HU 

MeOH 

CH2NH;CI- 

I 
HOCH 

I 
HOCH 

I 
HCOH 

I 
HCOH 

I 
CH20H 

17 

1 T Yoshmo, S Inaba, and Y Ishldo, B&l Chem Sot lap, 46 (1973) 553 
? Unpubhshed data det;uled results ti be pubhshed elsewhere 

H Komura, T. Yoshmo, and Y. Isludo, &‘Z. C&m Sot Jap ,46 (1973) 550 
The elemental analysis data for these products were consistent with those calculated for the expected 
structures 
When ptoluenesulfonanude was used as the activating agent [M Seklya, T Yoshmo, H Tanaka, and 
Y Ishido, SUN Chem Sot Jap ,46 (1973) 5561, the yleIds were nnproved 111 the case of theophyl- 
hne (80% yield) and 5,6-dnnethylbenznnrdazole (64% yield) 
7-(2-Acetoxyethyl)theophyllme was obtamed by the penodlte oxldatlon of 9 (1 mmole) m aqueous 
solution, treatment of the product with an excess of sodmm borohydnde, evaporation to dryness zn 
vacua, and acetylation with ace&c anhydnde 111 pyndme Thus product gave an n m r spectrum super- 
posable on that of a specunen prepared by the reaction of theophylhne with ethylene carbonate 
followed by acetylation 
Compare, N Nakazakl, M Sehya, T $oshmo, and Y IsIudo, Bull Chem Sot Jap ,111 press For the 
6-(benzylammo)-D-rlbofuranosylpurmes, these authors found hzz for the 7-isomer at 286 nm, and 
for the 9-isomer at 270 nm. 
J. K N Jones, M B Perry, and J. C Turner [Cizn. J Chem ,40 (1962) 5033 found m p 163-165”, 
[a$ Z3 +5O (H,O) 


