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ABSTRACTS.
tants of alkylpyrines(2, 3 and 4-methyl and ethyl) were studied by measuring the dissociation
constants of pyridines by conductance method at various temperatures and pressures in aqueous solution,
‘The constants were increased as the temperature increase but decreased as pressure increase. From

2 °f

The effects of substituents, pressure and temperature on the dissociation cons-

the constants various thermodynamic properties were calculated and discussed the dissociation reac-
tions. It was estimated that alkylpyridines have exceptional dissociation reactions.
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23re7lE AAE HEA AHEH S 3000bar
AR g F Ax £%F0] oF 150ml Fo] £
Zlelet, o] AAzENH AEE AL FAH
= ATEL 428 F AR dA%z =g
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Table 1. The measured conductannce properties and dissociation constants of 2-ethylpyridine (C=3.6085% 103

mole/f)

{a) at atomospheric pressure

‘{.-_%;p‘ A Apyu~ Axc X pK.
15 4. 44 89.72 35544 1. 77631X 1072 5.981
20 109.11 104.59 397.33 1. 87921102 5.932
25 121.82 115.84 418.05 1.97876 X102 5. 887
30 134.35 127.88 441. 14 2. 065381072 5.850
35 146. 51 139.52 459.07 2, 15683X 1072 5.811
40 161.15 153.29 470.35 2. 26633X 102 6.770
45 174.42 166.90 485.32 2, 36116 X 102 5.732
50 190. 81 182.91 506.77 2.43933X10"2 5.703
55 202.18 193.86 524. 24 2.51831X 1072 5.675

(b) at 25°C
1 121.82 115.84 418.05 1. 97876 X10-2 5.887
500 126. 46 120. 33 " 438.68 1. 92555 X 1072 5.911

1000 128.83 122.56 445.62 1. 88254 X 102 5.931

1500 130. 26 123.87 " 470.86 1. 84155 X 1072 5.945

2000 130. 8¢° 124.13 " 487.18 1.83721x10°2 5.952

2500 131. 26 124. 49 497.64 1.81428% 102 5.93
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Table 2. pK, of 2-methyl pyridine of the dissociation reaction at various temperatures and pressures in aquecus

solutions

Temp. Press. (bar)
0 1 500 1000 1500 2000 2500 3000
5 6. 074 6.103 6.129 6. 149 6. 169 6.186 6. 200
10 6. 036 6. (66 6. 090 6. 109 6.130 6. 145 6. 162
15 5. 998 6.027 6.092 6.075 6.092 6.109 6,125
20 5. 959 5. 990 6.015 6.036 6. 053 6. 069 6. 087
25 5.925 5. 954 5.998 6. 001 6. 026 6.036 - 6.050
30 5. 889 5.919 5.943 5. 965 5.984 5.998 6. 015
35 5.854 5. 884 5. 909 5.930 5. 965 5. 965 5. 981
40 5.821 5.850 5.876 5. 896 5.917 5.933 5.949
45 5.792 5.821 5. 847 - 5.867 5.886 5. 902 5.919
50 5. 761 5. 789 5. 814 5.835 5. 854 5. 872 5.886
55 5.733 5.763 5.787 5.807 5.828 5.843 5. 850
60 5. 706 5.735 5.761 5. 780 5.801 5.817 5.833
65 5.682 5.712 5.737 5.756 5.776 85.792 5. 808
70 5. 660 5.690 5.714 5.735 5.754 5.772 . 5.787
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Table 3. pK, of 3-methyl pyridine of the dissociation reaction at various temperatures and pressures in aqueous
solutions

Temp. Press. (bar)
0
0 1 500 1000 1500 2000 2500 3000
5 5.79 5.824 5.850 5.872 5.801 5.909 5.922

10 5. 765 5.787 5.812 5.831 5. 850 5.867 5.884 °
15 5.712 5.748 5.774 5.796 5.812 5.831 5. 847 -
20 5. 680 5.710 5.737 5.756 5. 774 5801 . 5.810
25 5.644 5. 676 5.700 5.731 5.741 5.756 5.772
30 5.609 5.641 5. 664 5.686 5.706 5.718 5.737
35 5.575 5.605 5. 629 5.650 5.670 5.686  5.702
40 5.541 5. 569 5.59 5.616 5.637 5. 664 5. 670
45 5.511 5.541 5.567 5. 587 5.607 5.662 5.642
50 5.480 5.510 5.535 5.555 5.575 5.592 5. 607
55 5.452 5. 482 5.506 5.528 5.548 5.562 5.580
60 5.422 5.452 5.480 5. 500 5.521 5.5% 5.533
65 5.401 5.430 5.457 5.475 5.495 5.511 5. 530
70 5. 379 5. 408 5.433 5.453 5.474 5.492 5.506

Table 4. pK, of 4-methyl pyridine of the dissociation reaction at varjous temperatures and pressures in agueous
solutions

Temp. Press. (bar)
Q
%) 1 500 1000 1500 2000 2500 3000
5 6.079 6, 122 6.149 6.169 6.190 6. 207 6.222
10 6.056 6.087 6.122 6.129 6.149 6.165 6.180
15 6.018 6. 047 6.075 6.097 6.112 6.129 6.145
20 5.981 6.009 6.03 6.056 6.075 6.090 6.112
25 5.943 5.976 5. 998 6.021 6.041 6. 056 6.072
30 5.909 5. 940 5. 965 5. 987 6. 004 6.018 6.036
35 5.876 5. 904 5.930 5.951 5.970 5. 987 6. 007
40 5.843 5.872 5. 896 5.919 5.938 5. 954 5. 970
45 5.812 5. 843 5. 869 5.886 5.907 5. 922 5.940
50 5.733 5. 810 5.835 5.857 5.876 5.891 5.907
55 5. 754 5.783 5. 807 5.828 5. 850 5.864 5.881
60 5.727 5.756 5.783 5. 801 5.821 5. 838 5. 854
65 5.702 5.731 5.758 5.778 5.796 5.812 5.831
70 5.862 5.710 5.735 5.756 5.776 5.792 5.807
pK,=a+bptcp® ® 9 4V° ZE vh&- o] A=,
[20Ke] =5+ 9ep=—"V"__ (©) pKa=5.024+7.792X 1055 — 1. 405X 10852
op JT 2.303RT : - )
4V°=2,303X82.0X 298X [7.792X1075—2
L}E}lﬂ:—i (9)’5} % OI .g..‘a']-crl! AVO % ;ﬂ’}l's]'-?- % 1.405% lo—ﬂx (1000)2]
Table 7] vt slet, =2. 844(ml/mole)

o} 24 2-methylpyridine 8] 25°C 1000bar ¢j) 4
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Table 5. pK, for the dissociation reaction of subs-
tituied pyridines at various temperatures and atomos-
pheric pressure

Temp. Subst.

0 2-ethyl 3-ethyl 4-ethyl
15 5.98 5.67 5.90
20 5.93 5.64 5. 86
25 5.89 5.59 5.81
30 5.85 5.57 5.76
35 5.81 5.54 5.74
40 5. 77 5.50 5.73
45 5.73 5.47 5.65
50 5.70 5.45 5.62
55 5.67 5.42 5.59

Table 6. pK, for the dissociation reaction of subst-
ituted pyridines at various pressures and 25°C

Press. Subst.
(bar) 2-ethyl 3-ethyl 4-ethyl
1 5.89 5.59 5.81
500 5.91 5.62 5.83
1000 5.93 5.64 5.84
1500 5.95 5. 66 5.86
2000 5.95 5.68 5.87
2500 5.96 5.70 5.89

Table 7. Thermodynamic properties of the dissociation
reactions of some methyl and ethylpyridines in aque-
ous solutions

Properties
. AG® 48° A4V
Pyridines | (Kcal/ (ﬁ{:{; / (e.u. / (mi/
mole) m ]:) mole) mole}
@5°C Phay  (25°C1 (25°C,
1 bar) bar) 1000bar)
2-methyl 8.16 2.74 —18.2 2.84
3-methyl 7.78 2.79 —16.7 2.845
4-methyl 8.19 2.60 —18.7 2.753
2-ethy! 8.03 3.45 —15.4 2.285
3-ethyl 7.63 2. 66 —16.7 2.513
4-ethyl 7.92 3.38 —15.2 1.714

< dgolv d@A g A4 2§ e
el v e 2 53E 39
L 8¢ & T AT ddold vjgx By
AR vehte 384L dE2T Wilolr} o
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