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A Study on the Synthesis of Quaternary Ammonium Compounds from Primary
and Secondary Amines in the Presence of 2, 6-Dimethylpyridine

Duk-Sang Jung

Summary

Primary and secondary amines have been exhaustively alkylated to their quaternary stage in a

one-step procedure, The observation that protonation of sterically hindered amines is only slightly
) affected by steric hindrance, whereas nucleophilicity as measured by the rate of alkylation is conside-
rably decreased, has been synthetically utilized.

An organic base of greater base strenght than the reactant amines has been employed to bind the
acid generated in alkylation reactions. Aniline and aniline derivatives with pKa values of 3.86-5.34
have been completely methylated in the presence of the stronger, but sterically hindered base,
2, 6-dimethylpyridine(pKa=6.77).

" The mild and homogeneous reaction conditions resulted in good yields with minimal laboratory
" manipulations and effort. As an example of the applicability of the method to amines that possess
" lable functions, the bisqaternary carbamate, 5—(dimethyl carbamoyloxy)—1, 3-phenylenebis(trimethy-

lammonium iodide), has been prepared from 3,5-diaminophenyl dimeth-ylcarbamate in a one-step

procedure.
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Table 1. Solubilities of CsHsN(CHs)*sI™ and 2, 6-dimetylpyridine salts,

Compound DMF Acetone Acetone
25° 25, 56°
g2/100n¢ g/100me g/100=e
CeHN(CH,) 51" 13 0.15 ' 0.5
2, 6-dimethylpyridine HI 60 2.5 7.0
2, 6-dimethylpyridine Mel 6 0.16 0.4

“The data were obtained by saturating the solvet with a known quantity of the salt and weighing

the undissolved material,
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Table 2. Yields of CeHN(CHy)"s1™ as a
function of Concentration in various
Solvents at 25°.

Solvent Molarity of Yield, Y%
aniline
Acetone 0.054 0
Acetone 0.108 76
Acetone 0.215 Mixture®
DMF® 0.54 0
DMF* 0.90 28
DMF* 1.28 49
DMF* 1.54 59
DMF? 2.69 Mixture®
MeOH 0.54 22
MeOH 0.72 29
MeOH 2.15 49
MeOH 3.85 52
MeOH 10.0 Mixture®
CH,CN 0.54 29
CH,CN 0.67 29
CH,CN 0.90 Mixture®
EtoAc 0.108 Mixture®
EtoAc 0.215 Mixture®
Benzeen 0. 154 Mixture®

«The mixture consist of C¢HsN(CH3)*s1™ and 2,6-
dimethylpyridine HI. N, N-Dimethylformamide,
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Table 3. Aniline derivatives Quateinized with Methyl iodide in the presence of 2,6-Dimethylpyridine

R, R, R, R,

NHR, NMeR*,1-
.............. Products...........-.:
R R, R, pka Solvent Molarity of R, R, R; Yield
Aniline derivatives %
H H H 4.65%9 Acetone 0.054 H H Me 76
4-Me H H 5.08) Methanol 2.16 4-Me H Me 53
4-OMe H H 5.34 DMF 1.53 4-OMe H Me 87
4-Br H H, HCI Acetone 0.108 4-Br H Me 76
4-Br H H 3.84Y DMF 2.09 4-Br H Me 97
4-0OH H H 5.31Y DMF 2.18 4-0OH H Me 60
3-OH H H 4.31'Y DMF 2.18 3-0H H Me 66
H H Me 4.89% MeOH 2.70 H H Benzyl 67
H H Benzyl 4.04% MeOH 2.20 H H Me 71
3-NH, H H 4.88" DMF 2.15 3-NM+1-  H Me &7
3-NH; 5-0CONMe, H DMF 0.40 3-NMet,I-  5-OCONMe, Me 63
3-0CONMe, H H MeOH 0.58 3-OCONMe, H Me 94
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Table 4, Analytical Data,
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R R, m.p., °C Formula C H 1 N C H 1 N
4-OMe H 228—229. CioHisINO 41.0 5.5 '43.3 4.8 41.2 " 5.6 43.2 4.9 .
3-NMe*,I- H 182—183 CizHaa LN, 32.2 5.0 '56.6 6.2 320 5.2 56.6 6.3
3~NMe’;l' 5-0CONM€1 183—184 CanIzNaOz 33.7 5.1 47.4 — 33.7 5.3 47.0 hand
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