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Abstract —— 17-N-oxidation of 1-benzylnicotinium bromide(4)
was studied. Among the oxidizing agenta examined, peroxomoly—
bdate and peroxotungstate gave the cis- and trans—-1"-N-oxides(3

and &) in- the ratio of 1 ! 14 and 1 : 15, reapectively.

There have been some reports concerning the stereochemiatry of 1 -N-oxidation
of nicotine(l)i'd. The oxidation of 1 with aguecus hydrogen peroxide gave a
mixture of the gis— and trang—1 -N-oxides(2 and 3) in a ratioc of 1 : 2.3.1 The
oxidation with @-chloroperbenzoic acid(p—CPBA) gave the same compounds in a
ratioc of 1 2.2 It is interesting that peroxomolybdate or peroxotungstate,
which are obtained in situ by adding alkali molybdate(VI} or tungstate(VI) to
aquecus hydrogen peroxide, respectively, accelerated the oxidation and favored
the formation of 2.4 Thus a 2.7 1 1 ratio of 2 to 3 was observed when 0.8 molar
equivalent of sodium molybdate(VI) was added to aqueous hydrogen peroxide., In
this paper, we wish to report the stereochemistry of 1 -N-oxidation of
1-benzylnicotinium bromide(g)s by means of these oxidizing agenta,

The results are listed in Table 1. The ratio of ¢is (§) to trans (§) was
determined by N-methyl signals in Iy NMR aspectra of the producta.6

As shown in Table 1, peroxomolybdate or peroxctungstate led to an excellent
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stereocselectivity favoring
the formation of tfrans-17-
oxide(§) in contrast to the

case of J. Although it is not

clear how resinous substances

which lowered the yield of
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Table 1 Oxidation of 4

Oxidizing agent a) Soly. Temp.(°C) Time(h) Conu.(%) Yield(%) 26
Hy0p a Ho0 0 24 33 31 1125
Hy02 a Ho0 25 24 60 60 133
Hp02 a Hop0 40 4 50 a7 11 2.7
KMo0PY 1 Hop0 25 1 100 a5 1314
KoMo04P? 0.5 Ho0 25 1 100 36 1 : 13
KoW0,®? 1 Ho0 25 1 100 49 1 1 15
-CPBA 1.2 CHyClp 25 t 60 50 1 : 0.38
m-CPBA 1.2 CHgOH 25 t 19 19 11 2.3

a) molar ratio of oxidizing agent to 4

b) 4 eguivalent of Hpy0p was added to the reaction mixture.

@LJ\E’ ‘B @g&;a; (@Ejl;'l&:f' ’(?'[i

kPh (5)

Ph (4

the oxides were produced in these cames, the sterecselectivities were not
caused by the selective degradation of gims-1"-N-oxide (3). This was confirmed
by the following fact. After a treatment of a mixture of § and & in the ratio
of 1 t 0.38 with peroxomolybdate under the same condition as the oxidation of
4, the ratio of 9 to § wa=s not changed (§ : § = 1 : 0.4).

It has been reported that the sterecchemistry of 1’ -N-methylation of ] i=m not
affected by a methyl substituent at it’s S5-position; that is, the ratioc of gis—
to trans-1"-methylation in S-methylnicotine{(7) is almost the same as in
1.? Analogously, the steric effecta of the i1-N-benzyl group in 4 on 1°-N-
oxidation may be negligible. In fact, 10% aqueous hydrogen peroxide at several
reaction temperatures afforded the ratio of § to &, aimilar to that obtained in
the case of }. The high stereoselectivity for the formation of § can be

explained by assuming that molybdate or tungstate anion is first attracted to
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Table 2 13C NMR chemical shifte of 5 and &%

3 41.07 70.03 32.88 23.81 58.62 153.16 147.49 146,90 127.07 148.19
[ 55.75 78.16 30.60 22.17 72.60 133.33 148.24 147.13 129.99 150.70

the quaternary pyridine nitrogen and then

CH2~Ph Ph sttacks the pyrrolidine nitrogen. In such a

mechanism, the trans conformer of 4 which has
] 66.87 131.57~136.49 the pyridine ring &and the lone pair of the

-] 66.98 131,45~135.72 pyrrolidine nitrogen on +the same side of the

pyrrolidine ring would be more susceptible to
the attack of the oxidizing agents to afford §.
Although it is wvery interesting, the reason for scluent dependence of the

sterecselectivity in m-CPBA oxidation is not clear at present.

EXPERIMENTAL

idati wi hydrogen roxi -— To a solution of 5 mmol of 1-benzyl-
nicotinium bromide(d4) in 20 ml of water was added 20 mmol of 35% aqueocus
hydrogen peroxide. The reaction mixture was stirred for 1 day at 25°C, and 1g
of Pd-Alo03 was added to the mixture to decompose exceas hydrogen peroxide.
After filtration, the filtrate was passed through a whort column of Cig
hydrocarbon coated silica to remove resipous substances. The eluate was
concentrated jin wvacup to give a brown oil. The ratioc of cim () to trans (§)
was determined by 1H NMR analysis of the oil in 020. The oxidations at
other temperatures were performed in a similar manner,
1H NMR( 58 cig~1"-N-oxidet 2.30~2.86(4H, m), 2.88(3H, s), 3.80~4.04(2H, m),
4.98~5.22(1H, m), 6.04(2H, =), 7.40~7.70(SH, m), B.32(1H, dd, J=7Hz and 8Hz),
8.94(1H, d, J=8Hz), 9.14(1H, d, J=7Hz), 9.40(1H, s}
trans-1’"-N-oxide: 2,30~2,.88(4H, m), 3.20(3H, =), 3.80~4.04(2H, m), 4.98-5.22

(1H, m), 6&.04(2H, s), 7.40~7.70(5H, m), 8.32(1H, dd, J=7Hz and 8Hz), B8.94(1K,
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d, J=8Hz), 9.14(1H, d, J=7Hz), %.40(1H, =)
idati with peroxom ate or peroxo ut -—- To a solution of 5 mmol
of 4 in 20 ml of water were added 20 mmol of 35% aqueous hydrogen peroxide and
5 mmol of potassium molybdate(VI}) at 0°C. The reaction mixture was stirred for
1h at 25°C, and was passed through an anion exchange resin columm(Dowex 1-X4)
to remouve molybdate. The eluant was concentrated in vacuo and then a small
amount of ethanol was added to the concentrate. The resulting solid of
potassium =malt was Tiltered off, and the ethancl layer was diluted with water
and treated with a short column in a similar manner as described above.
Oxidation by a half amount of peroxomolybdate or by peroxoctungatate was
proceeded in a similar manner.
xidation with m—chleor rbenzoic ig ——— To a solution of 5 mmol of 4 in 20
ml of dichloromethane was added & mmol of m-chloroperbenzoic acid at 0°C. The
reaction mixture was stirred for 1h at 25°C, and extracted with water., The
water extract was washed with dichloromethane, and was treated in a =imilar
manner as described above. The oxidation in methanol as a solvent was performed

in a similar manner described sbove.
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