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Abstract - 1'-N-oxidation of 1-benzylnicotinium bromide(4) 

was studied. Among the oxidizing agents examined, perommoly- 

bdate and peroxotungstate gave the -- and W-i'-N-oxides(5 

and 5 )  i n  the ratio of 1 : 14 and 1 : 15, respectively. 

There have been some reports concerning the .tereochemistry of 1'-N-oxidation 

of ni~otine(l)'-~. The oxidation of 1 with asueou. hydrogen peroxide gave a 

mixture of the &- and tran.-1'-N-oxide.(2 and 3 )  in a ratio of 1 : 2.3.' The 

oxidation uith m-chloroperbenzoic acidcm-CPBA) gave the same compounds in a 

ratio of 1 : 2.2 It is interesting that poroxonolybdate or peroxotungstate, 

which are obtained & by adding alkali molybdate(U1) or tungstate(V1) to 

aqueous hydrogen peroxide. rcspectiuely, accelerated the oxidation and favored 

the formation of 2.' Thus a 2.7 : 1 ratio of 2 to 3 was obserued uhen 0.8 molar 

equivalent of sodium molybdate(V1) was added to squeoua hydrogen peroxide. In 

this paper, ue wish to report the stereochemistry of 1'-N-oxidation of 

1-benzylnicotinium br0mide(4)~ by mean. of these oxidizing agents. 

The results are listed in Table 1. The ratio of Li. (5 )  to (6) uas 

determined by N-methyl signals in 'H NMR spectra of the ~ r o d u c t s . ~  

As shown in Table 1. ~eroxornolybdate or peroxotungstate led to an excellent 

stereoselectivity favoring 

the formation of w - 1 ' -  

oxide(6) in contrast to the 

case of 1. Although it is not I 

clear how resinous substances 

uhich louered the yield of 



Table 1 Oxidation of 4 

Oxidizing agent a) Solv. Temp.('C) Time(h) Conv.(%) Yield(%) 5 : 6 

a) molar ratio of oxidizing agent to 4 

b) 4 equivalent of H202 was added to the reaction mixture. 

the oxide. uere produced in these cases, the stereoselectivities were not 

cawed by the selective degradation of --1'-N-oxide ( 2 ) .  This ua. confirmed 

by the follouing fact. After a treatment of a mixture of 5 and 6 in the ratio 

of 1 : 0.38 with peroxomolybdate under the same condition as the oxidation of 

4, the ratio of 5 to 6 we3 not changed (5 : 6 = 1 : 0.4). 

It has been reported the* the stereochemistry of 1'-N-methylation of 1 is not 

affected by a methyl substituent at it'. 5-position; that is. the ratio of -- 
to m-1'-methylation in 5-methylnicotine(l) is almost the same as in 

is7 Analogously. the steric effects of the 1-N-benzyl group in 4 on 1'-N- 

oxidation may be negligible. In fact. 10% aqueou. hydrogen peroxide at several 

reaction temperatures afforded the ratio of 5 to 6, similsr to that obtained in 

the case of 1. The high stereoselectivity for the formation of 6 can be 

explained by assumins that molvbdate or tungstate anion is first attracted to 
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Table 2 13c NMR chemical shifts of 5 and b8 

the quaternary pyridine nitrogen and then 

CH2-Ph Ph attacks the pyrrolidine nitrogen. In such a 

mechanism, the m s  conformer of 4 which has 

5 66.87 131.57-136.49 the pyridine ring and the lone pair of the 

4 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 agent. to afford 4 .  

Although it is very interesting, the reason for solvent dependence of the 

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

EXPERIMENTAL 

Qxidation with hvdroaen neroxidy --- To a solution of 5 mmol of l-benzyl- 

nisotinium brornide(4) in 20 ml of water was added 20 mmol of 35% aqueoua 

hydrogen peroxide. The reaction mixture was stirred for 1 day at 25°C. and lo 

of Pd-AI2O3 was added to the mixture to decompose excess hydrogen peroxide. 

After filtration, the filtrate was passed through a short column of Cle 

hydrocarbon coated silica to remove resinous substances. The eluate was 

concentrated to give a brown oil. The ratio of (5) to ( 5 )  

was determined by NMR analysis of the oil in D 2 0  The oxidations at 

other temperatures uere performed in a similar manner. 

'H NMR( 6 cis-1,-N-aside: 2.30-2.86(4H, m ) ,  2.88(3H, 3). 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). 

8.94(1H, d o  J=8Hz). 9,14(lH, d. J=7Hz), 9.4O(IH, s) 

m-1'-N-oxide: 2.30-2.88(4H, m), 3.20(3H, s), 3.80-4.04(2H, m), 4.98-5.22 

(iH, m), 6.04(2H. s), 7.40-7.70(5H, m), 8.32(1H, dd, J=7Hz and 8Hz). 8.94(lH, 



d. J=8Hz), 9.1A(IH, d. J=7Hz). 9.40(1H, s) 

Oxidation with ~eroxomolvbdate or peroxotunastate --- 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 potasslum molybdate(V1) at O'C. The reaction mixture was stirred for 

Ih at 25'C. and was passed through an anion exchange resin columm(0owex I-XA) 

to remove molybdate. The eluant uas concentrated in vacua and then a small 

amount of ethanol was added to the concentrate. The resulting solid of 

potassium salt was filtered off. and the ethanol layer was diluted with water 

and treatkd with e short column in a similar manner as described aboue. 

Oxidation by a half amount of peroxomolybdate or by peroxotungstste was 

proceeded in a similar manner. 

Oxidation with m-chloro~erbenzoic acid --- To a solution of 5 mmol of 4 in 20 
ml of dichloromethane was added 6 mmol of m-chloroperbenzoic acid at 0-C. The 

reaction mixture was stirred for ih at 25°C, and extracted with uater. The 

water extract was washed with dichloromethane. and wa- treated in a aimilar 

manner as described eboue. The oxidation in methanol as a solvent was performed 

in a similar manner described above. 
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