DAEHAN HWAHAK HWOEJEE

(Journal of the Korean Chemical Society)
Vol. 26, No. 6, 1982

Printed in the Republic of Korea

mj2|cia g2 = F2UAL SHEE AL0]2]
H5t0iE AFEAAol RSt FHEE dP
HAT - JlE - B
LG LERELLE LT
Q9. 7. 7 A%
The Thermodynamics of the Formation of Pyridine-Halogen
and Interhalogens Charge Transfer Complexes
Oh Cheun Kwunt!, Jin Burm Kyong and Kee Joon Choi

Department of Chemistry, Hanyang University, Seoul 133, Korea
(Received July 7. 1982)

2 % 9% eex, YuERacE ¥ YYHR o= Aold 5L Aol F HEL A
Hoe $RWelA A9A 2% B9 ALae] AF% 2% CHN-L, GHN-IBr % CHN-
ICIe] 1:1 34 F80] 449 ok ofF AF Adol A F4H0 e 227 F4ol o
o blue shift J22 o] & g 2 LxolAe) JY 45s FIASLE FoAt o pony

H ole %% Aol NG 4H, 4G B 459 A9 TA sAeiHE 4EAU o A% A 3

A 93w 98 2o 242 99 % 4 A9 CHN-LGHN IBr<CHN-ICL ° ¢
Ae Aol A% 28 4AH GAES Selshe AALEA] 2T % g2A 4749 A7
2459 Aol o] A4 & vk

ABSTRACT. Ultraviolet spectrophotometric investigations were carried out on the systems of
pyridine with iodine, iodine monobromide and iodine monochloride in carbon tetrachloride. The
results reveal the formation of the one to one molecular complexes of the type, CHyN-I,, C;Hs
N-IBr and CsH;N-ICI. Considering An., according to the formation of charge transfer complexes
has the blue shift with the increasing temperatures (25,40,60°C) the equilibrium constants K
and molar absorptivities ¢ of complexes were obtained. From these values, the thermodynamic
parameteres 4H, 4G and 4S for the formation of the above charge transfer complexes were obta-
ined. These results indicate that the relative stabilities of iodine, iodine monobromide and iodine
monochloride complexes with pyridine increase in the order, C;H;N-I,< C;HsN-IBr<{C;HsN-ICL.
This may be a measure of relative acidity of halogen and interhalogen toward pyridine and can
be explained by the polarizabilities of electron acceptors and the difference of electronegativities of
halogen atoms.
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Table 1. Absorption maxima, equilibrium constants and extinetion coefficients of pyridine-halogen and
interhalogens charge transfer complexes in carbon tetrachloride at several temperatures.

I IBr IC1
Temp. (°C)
Amx (l'l m) Kc & j'nlax (nm) Kc * 10-2 & 10-2 ‘Zm” (ﬂm) K;‘ 10-3 44 10-'3
25 422 109.4 730 359 104.9 910.9 301 423.2 . 186.1
40 421 60. 8 727 358 44.0 73L1 300 143.3 184.6
60 420 33.2 710 357 13.5 696. 0 299 43.2 183.9
K, in Z-mole-L,
°”’f+ ey gAg g2 9 F2A Y 7|4 DE F=d 24, BE 208, e
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Table 2. Molar absorptivities of halogen and interhalogens in Catbon tetrachloride at several
temperatures.
Q
Halogen, . Temperature (°C)
inter- one. 25 40 60
10 mole- -1
halogen o Absot- . 1 Absor- 3 Absor-
x banc@) 0 max bancy (A) 2] max b&l‘lﬂy (A) £
Iz 3.4 422 0.183 53.2 421 0.175 50.8 420 0.152 4.2
5.16 422 0.273 52.9 421 0. 257 49.9 420 0.227 43.9
6.88 422 0. 369 53.6 421 0. 345 50.1 420 0. 307 44.6
8.60 422 0. 463 53.8 421 (.432 50.2 420 0.383 44.5
av.§53.4 av.50. 3 av.44. 3
1CE 2.37 301 0.077 32.5 300 0.084 35.4 299 0.075 31.6
3.15 301 0.094 29.8 300 0.089 28.3 299 0.086 27.3
394 301 0.119 30.2 300 0.100 25.4 299 0.105 26.6
4.73 301 0.129 27.3 300 0.112 23.7 299 0.118 24.9
av. 30.0 av.28.2 av.27.6
1Br 2.3 359 0.037 16.0 358 0.037 16.0 357 0. 036 15.6
2.77 359 0.041 14.8 358 0. 040 14.4 357 (. 039 14.1
3.23 359 0.042 13.¢ 358 0.041 12.7 357 0.039 12.1
3.69 359 0.044 12.0 358 0.043 11.7 357 0.043 12.0
av. 14,0 av.13.7 av.13. 5
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Fig. 1. Plot of (B)o/ {A—¢&(B)o} versus 1/(D]g of the
pyridin-iodine CT-complex at several temperatures.
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Fig. 2. Polt of (B)o/ {A—¢ (B¢} versus 1/ (D) of the
pyridine-iodine monobromide CT-complex at several
temperatures.
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Fig. 3. Polt of (B)o/{A—¢co[B)o) versus 1/(D)g of the
pyridine-iodine monochloride CT-complex at several
temperatures.
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Table. 3. Thermodynamic functions for pyridine-halogen, interhalogens charge transfer complexes

in carbon tetrachloride at several temperatures.

—dH%. 10 —dH .60 —~4H,..
I 7-26 6.42 6.84
IBr 10.1 9. 98 10.0
IC1 13.5 12.5 13.0
I, IBr IC1
Temp. (°C)
—d4H - 4G -4 —AH —-4G ~d48 —4H — 4G —48
25 2.78 13.6 5.48 15.2 7.67 17.9
40 6.84 2.56 13.7 10.0 5.22 15.3 13.0 7.39 17.9
f0 2.32 13.6 4.77 15.7 7.06 17.8
av.13.6 av.15.4 av.17.9

4H, 4G in kcal-mole-l, 45 in cal-mole-1-deg-1.
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