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Table 1

KK, KB, #: TVFALE) Y= AL+ DA X vy aEHMENT 669

Extraction constants (log K.,) for ion associates formed between alkyl-N-alkyl pyridinium ions and di-

chloro-Ethyl Orange (Cl,-EO™ ) and their extractability parameters

C value® Difference
Pyridinium ion  log K. (No. ofdata) ~ Slope®
i Exp. Caled. (I)9  Caled. (II)? IR "
N-CHj derivatives
none 2.384+0.01(4) 0.91 2.78 2.78 0.00
2-CH,4 2.9410.03(5) 0.95 3.34 3.37 —0.03
3-CH;, 3.17£0.05(8) 1.12 3.57 3.37 3.48 0.20 0.09
4-CH, 3.234+0.02(8) 0.98 3.63 3.37 3.65 0.26 —0.02
2-C,H; 3.54+0.02(6) 0.99 3.94 3.96 —0.02
3-C,H; 3.75+0.02(6) 0.95 4.15 3.96 4.07 0.19 0.08
4-C,H; 3.87+0.02(7) 1.00 4.27 3.96 4.24 0.31 0.03
2-C,4H, 4.14£0.02(6) 1.03 4.54 4.55 —0.01
4-C4H, 4.45+0.01(6) 1.00 4.85 4.55 4.83 0.30 0.02
N-C,H; derivatives
none 2.99+0.01(8) 1.04 3.39 3.37 0.02
2-CH, 3.51£0.02(5) 0.96 3.91 3.96 —0.05
3-CHj, 3.56+£0.01(7) 1.00 3.96 3.96 4.07 0.00 —0.11
4-CH,4 3.76£0.02(8) 1.01 4.16 3.96 4.24 0.20 —0.08
2-C,H; 3.93+0.02(6) 1.07 4.33 4.35 —0.02
3-CyHs 4.2740.02(7) 0.97 4.67 4.55 4.66 0.12 0.01
4-C,H; 4.4410.02(5) 1.03 4.84 4.55 4.83 0.29 0.01
2-C4H, 4.5240.02(6) 0.97 4.92 4.94 —0.02
N-C;H; derivatives
none 3.54£0.02(4) 1.08 3.94 3.96 —0.02
2-CH, 4.15+0.02(5) 1.09 4.55 4.55 0.00
3-CH,4 4.19£0.01(7) 1.00 4.59 4.55 4.66 0.04 —0.07
4-CH,4 4.3940.01(6) 1.00 4.79 4.55 4.83 0.24 —0.04
2-C,Hs 4.57£0.01(6) 1.00 4.97 4.94 0.00
3-C,H, 4.831+0.02(6) 0.96 5.23 5.14 5.25 0.19 —0.02
4-C,H, 4.96+0.03(5) 1.05 5.46 5.14 5.42 0.32 0.04
2-CsH, 5.08+0.03(4) 0.99 5.48 5.53 —0.05
4-C3H, 5.48+0.02(4) 0.97 5.88 5.53 5.81 0.35 0.07

a) slopes for plots of log D~ vs. log [C*], where C* are alkyl-N-alkylpyridinium ions. b) log K.,=C+A4, where A
value is (—0.40) for Cl,-EO™. ¢) C=2.19+0.59n+P,; P,: overlapping effect (—0.20). d) position effect is
corrected; 3-position: +0.11, 4-position: +0.28. e) and f) are differences between experimental values and calcu-

lated values(1), and experimental values and calculated values(II), respectively.
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Fig. 1 Relation between log Dy and log[C™] for
2-, 3- and 4-methyl-N-methylpyridinium ions )
Pairing ion: Cl,-EO™. (1) 2-methyl; (2) 3-methyl;
(3) 4-methyl

Table 2 Differences in extraction constants
(log K.) between ring substituents

Vol. 42 (1993)

Table 3 Differences in extraction constants (log
K.,) between N-substituents

Alog K.
Substituent  Position (N-CoHs)  (N-CsH,) Mean
—(N-CH;) —(N-C,H,)

CH; 2 0.57 0.64 0.61
3 0.39 0.63 0.51

4 0.53 0.63 0.58

CoH; 2 0.39 0.64 0.52
3 0.52 0.56 0.54

C3H; 4 0.57 0.52 0.55
2 0.38 0.56 0.47
Mean 0.48+ 0.58+  0.54%

0.10 0.06 0.07

Alog K"
Derivatives  Position® (C,H.) (C5H,) Mean
—(CH;) —(C,Hs)

N-CH; 2 0.60 0.60 0.60
3 0.58 0.58

4 0.64 0.58 0.61

N-C,H; 2 0.42 0.59 0.51
3 0.71 0.71

4 0.68 0.68

N-C3H; 2 0.42 0.51 0.47
3 0.64 0.64

4 0.57 0.52 0.55
Mean 0.58+ 0.56t  0.59%

0.16 0.05 0.12

a) ring position of alkyl groups; b) differences in
log K. between ethyl and methyl derivatives and be-
tween propyl and ethyl derivatives

W {Fig. 2(b)l. BZO V- TIEREK 2 L0 T L
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1 Differences in log K, between N-ethyl and N-methyl
substituents and between N-propyl and N-ethyl sub-
stituents
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Fig. 2 Summary of differences in log K., for 2-
substituted alkylpyridinium salts

Pairing ion: Cl,-EO . Figures show the differ-
ences in log K., between ethyl and methyl deriva-
tives and between propyl and ethyl derivatives.
Overlapping effect of adjacent two alkyl groups can
be: (a) neglected; (b) large; (c) normal contribution
of methylene group to extractability.
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(1) 2-ethylpyridinium ion; (2) 3-ethylpyridinium
ion; (3) 4-ethylpyridinium ion
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Table 4 Contribution of substituents and effects of
overlapping and position of substituents

on the extractability of pyridinium ions

C value Correction
value

CHj;-, -CH,- 0.59
CoHs- 1.18
C3H;- 1.77
CsHsN- 2.19
Overlapping effect: P,

CyHs/CoHs-; CoHs-/CsH, —0.20
Position effect: P,

3-substituted +0.11

4-substituted +0.28
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Ae

Group contribution study on ion-association extractability of ring-alkylated N-
alkylpyridinium ions. Shoji Motomizu, Mitsuko OsHiMA and Hu YaN (Department of
Chemistry, Faculty of Science, Okayama University, 3-1-1, Tsushimanaka, Okayama-shi,
Okayama 700)

Twenty-six derivatives of alkyl-N-alkylpyridinium ions, where the alkyl groups were
the methyl, ethyl and propyl groups, were synthesized. These pyridinium ions ch
could be extracted into chloroform as their ion associates with Clo-EO™ (dichloro deriva-
tives of Ethyl Orange, A ), and thus each extraction constant K (= [c*-
A71,/[C*1[A]) was obtained in this work. The longer the alkyl chains, the larger
the values of log K., were. The contribution of a methylene group to log K., was on
average 0.59 for alkyl groups substituted at a pyridine ring, and 0.54 for N-alkyl groups.
The position effect (P,) was 0.11 and 0.28 for 3-substituted and 4-substituted derivatives,
respectively. The overlapping effect (P,) occurred between an N-alkyl group and a
2-substituted group, and was estimated to be —0.20. P, must be considered for pairs of
ethyl groups, and ethyl and propyl groups. The extractability parameter of the skelton
(CsHsN™-) was determined to be an average 2.2, which is 0.75 smaller than the value of
2.95 (=0.59X5) calculated by using the contribution value of the methylene group, 0.59.
This difference is almost the same as that in the benzene ring, 0.64, and is considered to
be the effect of ring closure.

(Received June 21, 1993)
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