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ABSTRACT. Ultraviolet spectrophotometric investigation were carried out on the systems of
pyridine, B-picoline and 3, 5-lutidine with iodine in carbon tetrachloride. The results reveal the
formation of one to one molecular complexes of the type, C;H;N-I,, 8~-CsHy (CHa)N-I, and 3,5-
CsHs(CH3),N-I;+ The equilibrium constants of complexes were obtained in consideration of that
absorption maxima have the blue shift with the increasing temperatures according to the formation
of the charge transfer complexes. The thermodynamic parameters, 4H, 4G and 45 for the formation
of the charge transfer complexes were calculated from these values. These results indicated that the
relative stabilities of the pyridine, S-picoline and 3, 5-Iutidine complexes with iodine increase in
the order, pyidine </8-picoline <3, 5-lutidine.

These results were supposed to be the influence resulted from increase of electron density by the
positive inductive effect and the dipole moment of the steric hindrance effect, And this results
were compared and discussed with polymethylbenzene-iodine CT-complexes.
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Table1. Absorption maxima, equilibrium constants and extinction coefficients of pyridines~iodine CT-complexes
in carbon tetrachloride at several temperatures,

Temperature Pyridine B-Picoline 3, 5-Lutidine
o Ja(om)  Kc e | damm)  Kc ¢ | damtm) Ke :
25 277 230 1789 279 340 4345 282 872 3158
40 276 149 1508 278 219 4052 281 491 2932
60 275 71,4 1499 277 85.3 3471 230 203 2808
*Kc in {-molet
Table 2. Molar absorptivities of iodine in carbon tetrachloride at several Temperatures.
Temperature (°C)
E 25 40 60
10%mole- 174 iWave ]?al;sor lWa\:la; gbsor- IWaw;,; Absor-
e A I T A > v A

3.30 27 0.190 §7.6 276 0.181 54.8 275 0.172 52.1
4.94 217 0.284 57.5 276 0.272 551 275 0. 258 52.2
6.18 277 0. 358 8.1 276 0. 338 54.7 275 0.321 52. ¢
7.42 277 0. 426 57.4 276 0. 410 55.3 275 0.389 25.4
av. 57.7 av. 55.0 av. 52.2
3.30 279 0.188 57.0 278 0.181 54.8 277 0.163 49.4
4.94 279 0.283 57.3 278 0.271 549 277 0. 243 49.2
6.18 279 0. 352 57.0 278 0.338 .7 277 0. 302 48.9
7. 42 279 0.426 57.4 278 0. 408 55.0 27 0. 366 49.3
av. 57.2 av. 54.9 av. 49.2
3.30 282 0. 182 §5.2 281 0.178 53.9 280 0.155 47.0
4.94 282 0.271 56.1 281 0. 268 54.3 280 0.234 47.4
6.18 282 0. 340 5.0 281 0. 332 83.7 280 0. 292 47.2
7.42 282 0. 413 55.6 281 0. 401 54.0 280 (.35 47.6
av. 55.2 av, 54.0 av. 47.3
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Table 3. Formation of CsHalN-Iz in carbon tetrachloride at several temperatures.
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25, 40 X 60°ColA do)A H[ o] e}& Table3,
4,54 Z74 F¢9 e 2 AAE =REN
Fig.1, 2, 3o vebisicl, stebd (Bl {A—ep

CoHN L Temperature (°C)
10°mole-77! 104 mole-I72 25 40 60
(Do (Blo A 7 A Y 4 Y

277 nm_ 10* mole-J"! 276 nm _ 10*mole-I71 275nm__ 10* mole-1"!

1.586 2.178 0.112 21.8 0.076 34.0 0.042 70.3
4. 356 0.225 21.8 0.152 34.0 0. 085 70.3

6. 534 0. 336 21.9 0.228 34.90 0. 127 70.0

av. 21.8 av. 34.0 av. 70.2

2.379 2.178 0. 143 16.7 0.103 23.9 0-058 46.3
4, 356 0.285 18.8 0.207 23.8 0.117 46.3

6. 534 0.427 16.8 0.311 23.8 0.175 46.3

av. 16.8 av, 23.8 av. 46.3

3.172 2.178 0. 160 14,7 0:126 19.1 0.071 36.3
4,356 0. 322 14.7 0. 253 19.0 0. 144 36. 0

6. 534 0.482 14.7 0.379 19.1 0. 215 36.1

av. 14.7 av, 19.1 av. 36.1

3. 965 2.178 0.196 11.8 0.144 16.5 0.081 31.1
4. 356 0. 395 11.9 0. 290 16.4 0.163 311

6.534 0. 586 1.9 0.434 16.4 0.242 31.4

av. 11.9 av. 16.4 av. 31.2

Table4. Formation of §-CsHy(CHz)N-I; in carbon tetrachloride at several temperatures.
-Gy (CHYN L Temperature (°C)
108 mole-I~2 10# mole- {1 25 40 60
(Dlo (Blo A Y 4 Y 4 Y

279nm  10¢mole-i1{ 278nm  10¢mole-I7! 277nm__ 104 mole-I™!

0. 988 2.178 0. 247 9.27 0.136 17.6 0. 065 40.3
4.356 0.493 9.31 0.275 17.4 0.128 40.7

6.534 0- 741 9.28 0. 410 17.5 0.191 41.1

av, 9.29 av, 17.5 av, 40.7

1.317 2.178 0. 302 7.51 0.152 13.5 0.078 32.5
4. 356 0. 621 7.31 0.341 13.7 0.154 32.8

6.534 0.912 7.45 0. 515 13.6 0.228 33.3

av. 7.42 av. 13.6 av. 32.9

1. 646 2.178 0. 338 6.68 0.173 12.5 0.085 20.4
4. 356 0. 681 6. 64 0.378 12.3 0.167 29.8.

6.534 1.006 6.74 0. 583 12.7 0. 256 29.2

av. 6.69 av. 12.5 av. 29.5

1. 975 2.178 0. 385 5.84 0.219 10.5 0. 096 25.6
4. 356 0.819 5.60 0. 445 10.3 0.192 25.5

6.534 1. 156 5.84 0.645 10.7 0.289 25.4

av. 5.72 av. 10.5 av. 25.5
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Table5. Formation of 3, 5-CsHa{(CHj3)2N-I, in carbon tetrachloride at several temperatures,
) Temperature (°C)
‘3, 5-CsHa{CH3) N I
10% mole- "2 104 mole. -1 25 40 60
D)y (Bl yi\ Y A Y A Y
282am 104 mole-2"1 281nm  1¢*mole-J! 280 pm  10* mole-7+1
0. 563 2,178 0. 232 9.81 {.138 17.3 0. 077 32.5
4. 356 0. 472 9.77 0. 274 17. 4 0. 159 32.8
6. 534 0. 695 9.84 0. 420 17.0 0. 228 33.2
av. 9.81 av. 17.2 av. 32.8
0. 845 2.178 0.301 7.48 0.181 129 0.111 21.6
4, 356 0. 607 7.50 0.371 12.6 0. 225 21.4
6. 534 0.898 7.54 0.544 12.8 0. 331 21. 8
av. 7.51 av. 12.8 av. 21.6
1.126 2.178 0. 349 6. 46 0. 230 9.99 0. 141 16.6
4. 356 0.702 6.42 0. 462 3.95 0.279 16.9
6. 534 1. 049 6.46 0. 694 9.92 0.417 16.9
av. 6.44 av, 9.95 av. 16.8
1. 408 2,178 0.375 5.97 0. 243 9.43 0.169 13.7
4. 356 0. 765 5.90 0.484 9.47 0. 339 13.9
6.534 1.132 5.93 0.725 9.47 0.508 13.7
av. 5.93 av. 9.46 av. 13.8
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Fig. 1. Plot of {B)o/A-co{Blo versus 1/(D}g of the
pyridine-jodidine system at several temperatures.

[Bloj 8t 1/(Dg Ateldll e F2 AARAE 2
F3 07 o9 AARA e A {8
L= Aoldg 1: 1A YAdde A

Fig. 2. Plot of [B)o/A-go(B)o versus 1/(D)y of the
S-picoline-iodine system at Several temperatures.
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Fig. 3. Plot of (B)o/A-£9(B)g versus 1/(D)y of the
3, 5-lutidine-Todine system at several tempertures.
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Table 6. Thermodynamic function for pyridines-iodine CT-complezes in carbon tetrachloride at several tempera-

tures.
Pyridines —dHs 400 ¢ —4Hp, 600 ¢ —dHav.
Pyridine 7.64 7.53 7.59
$-Picoline 824 816 8 20
3 5-Lutidine 8.93 8 89 391
Temperature Pyridine B-Picoline 3, 5-Lutidine
QY —4H  —4G  —4S5 | —4H —4G  —4S | —4H —4G  —4S
25 3.22 14.6 3.45 15.9 4.01 16.4
40 7.59 311 14.3 8.20 3.35 15.5 891 3.86 16.1
60 2.82 14.3 2.94 15.8 3.52 16.2

*4H, 4G in keal-mole™!, 45 in cal-mole™1-deg™L,
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Fig. 4. Plot of —AG versus —4H for polymethyl-
‘benzene-iodine complexes and Pyridines-Iodine comple-
xes at 25°C. Donors: 1. Benzene, 2. toluene, 3. o~
Xylene, 4. m-Xylene, 5. p-xylene, 6. megitylene, 7.
durene, 8 pyridine, 9. S-picoline, 10. 3, 5-lutidine.
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Fig. 5. Plot of ~4S versus —J4H for polymethyl-
bengene-iodine complxes and pyridines-iodine complexes
at 25°C. Donors: 1. Benzene, 2. toluene, 3. o—xyl-
ene, 4. m-xylene 5. p-xylene, 6. mesitylene, 7. dur-
ene, 8. pyridine, 9. B-picoline, 10. 3, 5-lutidine.
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Table?7. Equilibrium constant and thermodynamic functions of polymethylbenzene-iodine and pyridines~iodine

CT-complexes in carbon tetrachloride at 25°C,

Donor f;;;) X107 oy | —4Hs 4G ~ A5
Benzene® 203 16.2 0.151 1.50 1.12 8.79
Toluene? 302 16.4 0. 165 1.72 1.07 9.06
o~Xylene® 315 1.7 0. 270 1.98 0.78 9.24
m-Xylene 317 887 0. 304 211 0.71 9.46
p~Xylene? 305 852 0.316 2,37 0.68 10.2
Mesitylene* 333 8.56 0. 808 3.21 0.13 11.2
Durene? 332 7.27 0.613 2.88 0.29 10.5
Pyridine* 277 1.79 230 7.59 —8.22 14.6
B-Picoline* 279 4.35 340 820 —3.45 15.9
3, 5-Lutine’ 282 316 872 8.91 —4.01 16.4

s Ref, 6 ® Ref. 7, © Ref. 8, ¢ present study.
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