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In continuation from the previous papers con-
cerning the heterocyclic nitrones involving nitro-
furan- and pyrimidine-ring,?> this paper deals
with a nitrone having a benzimidazole ring and
its 1,3-dipolar cycloaddition reactivity with dipolaro-
philic olefins such as styrene and methyl acrylate.
C-(2-Benzimidazolyl)- N-phenylnitrone  (I)  was
readily prepared from benzimidazole-2-carbox-
aldehyde® and phenylhydroxylamine in a 559%,
yield by the routine procedure.®? 1 was relatively
stable and could be stored in a brown desiccator
but readily decomposed to colored tars in the
light.

As typical examples of its 1,3-dipolar cyclo-
addition reactions, styrene and methyl acrylate
were treated in dioxane with I affording the cor-
responding adducts, II and III, in 40 and 509%,
yields, respectively. Each structure of both com-
pounds, IT and III, was determined by the NMR
spectrum. Figure 1 shows the NMR spectrum of
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Fig. 1. NMR spectrum of III (DMSO-dg).

III as an example. The existence of two quartets
around 4.55 and 5.01 z for two methine protons
of an isoxazolidine ring in the NMR spectrum
supports structure III, which is 5- instead of 4-
carbomethoxy structure.’> Similarly, II is con-
cluded to have 5-phenylisoxazolidine ring. Such
a constant direction of the addtion irrespective of
the electronic character of a substituent of the
olefin demonstrates that this reaction proceeds in
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the manner similar to that in the case of C-(5-
nitro-2-furyl)- N-phenylnitrone,’> both followed by
the general principle suggested by Huisgen.®

Experimental®

Preparation of C-(2-Benzimidazolyl)-N-phenyl-
nitrone (I). A solution of 6 g (41 mmol) of benzimi-
dazole-2-carboxaldehyde® and 8g (40 mmol) of
phenylhydroxylamine? in 400 m! of ethanol was refluxed
for two days. The precipitates were collected after
cooling, washed with acetone and recrystallized from
ethanol to give 5.3g (55%) of I as yellow needles,
mp 245—248°C (decomp). IR (KBr) cm-!: 1565,
1580 (vc-x), 1065 (vn—o). UV 2EOHmg (loge):
355 (4.45).

Found: C, 71.21; H, 4.56; N, 17.909%,. Calcd for
C,,H;;ON;: G, 70.87; H, 4.67; N, 17.71%.

Reaction of I with Styreme. A solution of 0.3 g
(1.3 mmol) of I and 0.2 g (1.9 mmol) of styrene in 30
ml of dioxane was heated at 90°C on a water bath for
27 hr. After dioxane was removed under reduced
pressure, the residual oil was dissolved in a small amount
of chloroform and made turbid by addition of petroleum
ether. A separated oil solidified gradually in an ice
box. The separated crystals were collected and re-
crystallized from chloroform-ether to give 0.11 g (40%)
of II as colorless powders, mp 178—180°C. In the
infrared spectrum, a vy—o absorption disappeared and
a new one appeared at 1620 cm-1! due to yvc-n. UV
JEOHmy (log e): 238 (4.27), 274 (4.01), 280 (4.02).

Found: C, 77.35; H, 5.38; N, 11.84%. Calcd for
CyH;;ON3: C, 77.39; H, 5.61; N, 12.31%.

Reaction of I with Methyl Acrylate. A solution
of 0.3 g (1.3 mmol) of I and 0.2 g (2.3 mmol) of methyl
acrylate in 26 m/ of dioxane was heated at 90°C on a
water bath for 25hr. Work-up as above afforded
0.17 g (509%) of I1I as colorless crystals, mp 172—174°C.
IR (KBr) cm~1: 1740 (vco), 1620 (vc=n), UV 2EOH
my (log ¢): 238 (3.60), 275 (3.57), 280 (2.57).

Found: C, 66.71; H, 5.08; N, 12.739%. Calcd for
C;sH,;O3N;: G, 66.86; H, 5.30; N, 13.00%.
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