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Abstract --- Treatment of N - b e n z u l - N ' - a l k y l n i c o t i n i u m  

dihal~des uith triohenvl~hosoh~ne orovlded a synthetic 

route to N'-alkyln~cotinium salts. 

Nicotlne(l1 has tua kinds of tertiary nltrosens. one i n  wridine (N) and the 

other i n  pyrrolidine r l n s  ( N ' ) .  Selective N-quaternizatlon has been carried 

out by the reaction of nicotine hvdrochlor~de with alkyl halides. On the other 

hand. there has been no method for selective N'-auaternizatian. The reaction 

o f  1 uxth stoichiometr~c amount of alkyl halide save anlr N-alkrlnicatlnlum 

salt, end with excess amount o f  elkvl hellde N,N'-d~elkvl salt w a s  obtained.') 

In this paper, w e  ulsh to reoort a method to prepare 

N'-alkyln~cotinium salts. 

T w o  methods for N-dealkvletion of N,N'-dlslkyl- 

n~cotinivm selts uere attempted. One uas pyrolvsls. 

end the other ues cleavage react~an wrth 

trlphenyl~hosphine reported by Kutnev et d." The 

farmer method uas, houeuer, not successful for thls 

case, and the result zs d~scussed brleflv at letter 

pert in thls report. On the other hand. the latter 

method was satisfactory f o r  this murpose. In order to 

know uhlch elkvl group had the most facil~tv in this 

cleevase reectxon, several N-slk~lnicot~nium selts 

uere allowed to react u ~ t h  triphenvlphos~h~ne. The 

yields of 1 are listed in Table 1. 

On the basis of the result. benzvl group was chosen 

for leaving g r o w ,  end the synthesis of N'-slkyl- 

nicotlniurn salt was performed by the reaction of 

Table 1 Deelkvletion of 

N-alkyln~cot~nium salts 

u,th PPh3 

R Yield of 

nlcotine(%l 



Table 2 Resctlon of 2 with elkyl 

ha1 ides 

RX solvent timelh) Yield(%) 

a) d ~alume/CH~CN = 2 : 1 

b) diglyme/CHgCN = 1 : 1 

c )  about 10% debenzvlated product 

was conte,ned. 

N-benzvl-N'-alkvln~cotinium dihslides 

with triphenylphosph~ne, as exampled 

belou. To a solution of 5.0 mmol of 

N-benzvlnicotinium bromide(2) (which 

was obtained by the reaction of 1 

uith 1 e w i u .  of benzvl bromide) ~n 

20 ml of 1:l diglvms-acetonitrile uas 

added dropwlze 10.0 mmol of ethyl 

~ o d i d e  at room temperature. The 

reaction m ~ x t u r e  was refluxed f o r  8h, 

end extracted with uater. The uater 

extract was uashed uith dichloro- 

methane, and concentrated in vacvo to 

give e brown 011. The 'H NMR date 

showed that the reszdue was N-benzvl- 

N'-ethyln~cotinium salt. The yields 

and the reaction conditions are 5m: @y llstcd in Table 2. 

6 
CH, 

As s h o w  in Table 2, the reectzon of 

CH3 !HJ'h 2 ulth alkvl helldes save dl- nicotineC1) ( 2 )  quaternary salts i n  high yield. The 

effects of soluent. temperature. end reaction time in the reaction of 2 with 

ethyl iodide was examined. Each exper~ment w a s  carried out in 

dislvme-acetonltr~le salut~on. The conversion of 2 was 30% ~n 0:1 

diglvme-acetonitrile solution (refluxed for 24h). 60% in 1:1 solution (2h), 85% 

in 1:2 solution (8h), end 99% ~n 1:l solution (ah). When this reaction was 

further continued f o r  a v e r  20h in 2:1 solution, trace amount of the 

debenryleted product w a s  obta~ned. 

The cleavage reaction wlth trlphenylphosphine w a s  carried out in 

d~methvlformemide (OMF) as fallows. To a solution of 5.0 mmol of diqueternarv 

salt lo 10 rnl of DMF uas added 6.0 mmol of t r ~ p h e n ~ l p h o s p h ~ n e  at room 

temoereture. After refluxine for 3h, the reectlon mixture was poured into 

ether. After removal of ether lever, the residual ollv mxxture w a s  washed wrth 

ether end extracted uith uater. The extract was washed uith dichloromethane end 
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Table 3 IH NMR chemical shlfts ( p p m  from TMS) 

concentrated in vecuo to give e brown oil. The res1dve was identified on the 

basis of its IH NMR spectrum, whlch is shoun in Table 3. The chemzcel shifts of 

nicotzne moiety in 5-2 were extremely close to those of N'-methvlnlcotln~um 

selt(4), but not to those of N-methyl sslt(3). Thus, the structures of 5-2 uere 

determined to be N'-alkyl deriuatlves. 

The cleavage reactions proceeded regioselectiuely, and gsue N'-alkyln~cot~nium 

salts in hieh y ~ e l d s ,  uhich ere listed in Table 4. 

Preparetlon of N'-alkvlnicotinium salt ues ~nitiellv attempted bv the w r o l ~ s ~ s  

uith and wlthout solvent to cleave N-slkyl group in the N.N'-dlalkvl salt. In 

o r d e r  to examine the ease of cleavage, the pyrolysxs of several 



N-alkvlpyridinlum selts was performed. 

Methyl- and benzylpyr~dinivm salts were not 

pyralyred at 230•‹C, and ethyl, n-pro~yl, 

and iso-prom~l salts save hydropyridinium 

in 18%. 752, and 84% ~ i e l d s  at the 

same temperature, resoectluely. in the case 

of P-phenylethylpyr~dinium bromide. 

oyr~dine hydrobromlde was obtained in 100% 

yield at 200DC. Therefore, pyrolysis of 

N-~-phenylethyl-N'-alkylnicotinium dihal~de 

ues attempted. Houeuer, this attempt 

resulted i n  the formation of e complex 

mixture o f  unidentified comoounds at any 

temDeT6tYTe. 

Table 4 Debenzvlation of 

diwsternery salts wlth PPh3 

R Yield of N'-alkvl- 

nlcatinivm salts(%) 

Thus. it 15 concluded that at present the N'-alkvletion of N-benzvlnicotlnlum 

hellde~ folloued by debenzvletian uith tr~phenvl~hosph~ne is the best way to 

obtain a N'-alkvlnicotinium salts. 
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