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Earlier and continuing work in this laboratory have shown that dimethyl sulfoxide (DMSO) re-
acts with epoxides to give acyloins and glycols via alkoxydimethylsulfonium ion intermediates
(1). Compounds other than DMSO having large dipole moments and well-localized negative charges
would also be expected to behave as nucleophiles with epoxides. Well-known and readily available
compounds in this category are the amine oxides. Previows work has indeed shown that pyridine
N-oxide and styrene oxide react at high temperatures to give small yields of phenacyl alcohol
and benzaldehyde (2); compound 1 was the proposed intermediate, though no evidence was provided.
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We have now shown by nmr and also by isolation of products that aromatic amine oxides react
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readily at ambient temperatures with styrene oxide in the presence of strong acids to give al-
koxyammonium salts, such as compound é. In this report we describe (a) the use of nmr to demon-
strate the formation in solution of 2 from 2,6-1lutidine N-oxide, styrene oxide, and trifluoro-
acetic or perchloric acid, and (b) the isolation of analytically pure 2b in good yield.

The nmr spectral changes occurring with time in a mixture of 2,6-lutidine N-oxide, styrene
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oxide, and trifluorcacetic acid in nitromethane {molar ratio 1:1:1:5, respectively) were in-
vestigated first. Trifluoroacetic acid, and later perchloric acid (3), was selected as the
acid because of low nucleophilicity of the anion. Nitromethane was used because of its high
polarity, inertness, and simple nmr spectrum. 2,6-Lutidine N-oxide was selected because the
signal from its methyl groups could be monitored to show whether the lutidine ring were being
incorporated into any new species. Styrene oxide was chosen for comparison of the results with
those previously obtained with DMSO.

At 37° in the absence of a strong acid no reaction could be observed. Addition of the
acid caused the lutidine oxide methyl singlet ( 8 2.5) to diminish at exactly the rate of de-
velopment of a new singlet slightly downfield ( s 2.8). In 40 minutes the 8 2.8 signal had
reached 43% of the total area of the §2.5 and 82.8 signals. Accompanying the development of
the 8 2.8 signal and always exactly 1/6 its area, a doublet of doublets appeared at 8s.38.
(When 2-picoline N-oxide was used in place of 2,6-lutidine N-oxide, a similar nmr pattern de-
veloped; as expected, the doublet of doublets this time was 1/3 the area of the new methyl sig-
nal.,) Since ‘these new signals were comparable to those observed for the (CH3)28+OCH(06H5)CH20H
species (1), they were assumed to be those of an analogous alkoxyammonium ion intermediate 2.
Protonated styrene oxide would be expected to undergo nucleophilic attack at the benzylic car-
bon due to the partial SNl character of this process.

Furthermore, just as in the DMSO case, quenching of the reaction mixture with pyridine
caused the disappearance of the signals assigned to structure 2. When the methyl groups of
lutidine oxide were labelled with deuterium (4), the nmr- spectrum of the pyridine-quenched re-
action indicated that the protium on the benzylic carbon atom of 2 had been transferred to a
methyl group during this decomposition. This suggests that the decomposition may proceed via
initial abstraction of a methyl hydrogean (ylid formation), followed by intramolecular abstrac-
tion of the benzylic hydrogen through a sterically favorable transition state 3. This proposal
is similar to that of Fenselau and Moffatt for the decomposition of alkoxydimethylsulfonium
salts (5). Further research on the mechanism of decomposition of 2 is in progress using pyri-
dine N-oxide and deuterated 2-and 4-picoline N-oxides. Decomposition via structure 3 should
thenr yield lutidine and phenacyl alcohol as the products, but this phase of the study has not
yet been completed.

The presence of compound 2 was unequivocally confirmed by actual isolation of the alkoxy-

ammonium perchlorate 2b. A reaction mixture of 2,6-lutidine N-oxide, perchloric acid a3),
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styrene oxide, and nitromethane (1.0:0.5:1.0:7.5 molar ratio, respectively) was allowed to
stand for one hour at 37° and then poured into a large excegs of ether. The precipitated oil
solidified overnight in a vacuum desiccator. Nmr analysis showed it to be about 807 inter-
mediate and about 207% lutidine oxide. Recrystallization by dissolving it in acetone, adding
ether urtil the cloud point was reached, followed by adding one drop of acetone to redissolve
the incipient precipitate and cooling in a freezer to -10° yielded the analytically pure
intermediate 2b, 1- (@-phenyl-B-hydroxyethoxy)-2,6-dimethylpyridinium perchlorate (colorless
sheets, 62% yield), m.p. 104.0-104.5°. éggl;,Calcﬂ. for C15H18N06cl: C 52.41; H 5.28; N 4.08;
Ccl 10.31. Found: C 52.68; H 5.32; N 4.33(D); Cl1 10.49. The nmr spectrum is consistent with
the assigned structire, and its interpretation is outlined below (6)?
Signals in DMSO—d6 (and in acetone-d6) were found at 5‘8.4 (8.3) (1H, multiplet, HP);87.9
(7.9) (2H, doublet, Hm); 8 7.5 (7.5) (54, singlet, C6H5); 8 5.7 (5.8) (1H, doublet of doublets,
Jya = 3.2 cps, Jyp = 7.9 cps, H); O 5.3 (5.1) (variable &) (IH, singlet, OH); & 4.4 (4.5)
(14, doublet of doublets, J,x = 7.9 cps, Jpa = 13.6 cps, H)); 8 3.9 (4.1) (1H, doublet of
doublets, J,, = 3.2 cps, Jap = 13.6 cps, Hg); and d; 2.7 (2.8) (6H, singlet, CHg).

Major infrared absorptions (7) (in KBr) were found at 3500, 3100, 1620, 1600, 1500, 1460,

1385, 1240, 1080-1100, 1040, 1000, 886, 842, 816, 770, and 705 cm-l.
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