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m— and p-xylene with iodine in carbon tetrachloride. The results reveal the formation of one to
one molecular complexes of the type, Csid;(CHs)s - Io. The equilibrium constants of complexes were:
obtained in consideration of that absorption maxima has the blue shift with the increasing tem-
peratures according to the formation of the charge transfer complexes. The thermodynamic para-
meters, 4H, AG and 4S for the formation of the charge transfer complexes were calculated from
these values. These results combined with previous study of this series indicated that the relative
stabilities of the polymethylbenzene complexes with iodine increase in the order,
Benzene < Toluene <o-Xylene <m-Xylene < p-Xylene
These results are supposed to be the influence resulted from increase of electron density by the

positive inductive effect and the steric hindrance effect.
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" Table 1. Absorption maxima, equilibrium constants and extinction coefficients of xylene-iodine charge transfer

complexes in carbon tetrachloride at several temperatures.

Temperature o~Xylene m-Xylene p-Xylene
(OC A.‘md!( Rmﬂx /Zmax ~
(hmm) K, € (hmm) K, € (nm) K, &
25 315 0.270 11732 317 0. 304 8871 305 0. 316 8519
40 314 0.242 10999 316 0. 260 8747 304 0.270 8419
60 313.5 0. 147 15230 315 0.227 8170 303 0.231 7612

#K. in I - mole™!,
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Fig. 1. Plot of (B)o/A—e9(B)y versus 1/[D)y of

the o-xylene-iodine system at several temperatures.
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Fig. 2. Plot of (Blo/A—¢eo(B)o versus 1/(D}o of
the m-xylene-iodine system at several temperatures.
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Fig. 3. Plot of [Blo/A—eo[(B]o versus 1/(D)gy of
the p-xylene-iodine system at several temperatures.
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Table 2. Thermodynamic function for xylene-iodine charge transfer complexes in carbon tetrachloride at

several temperatures.

Polymethylbenzene s ~AdHy e0c —A4H,,.
o-Xylene 2.15 1.81 1.98
m-Xylene 2.09 2.13 2.11
p—Xylene 2.06 2.68 2.37

Temperature o-Xylene m-Xylene p-Xylene
o
¢ —AH 4G ~4S | -4H 4G 48 —4H  AG  —4S
25 0.78 9.24 0.71 9. 46 0.68 10. 2
40 1.98 0.88 9.14 2.11 0.84 9.43 2.37 0.81 10. 2
60 1.27 9.75 | 0.98 9.29 0.97 10.0
1 av. 9.38 ( av. 9.39 av. 10.1

*4AH, 4G in Kcal - mole™!; 4S5 in cal - mole™ - deg™,
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Table 3. Equilibrium constants and thermodynamic functions of polymethylbenzene-iodine chafge transfer com-

plexes in carbon tetrachloride at 25°C.

g:rllyzvglithYI— (2:1;‘;) £X1073 (l . II!f(;le—l) —4H,,, AGasec _ASZS=C
Benzene® 293 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 11.7 0.270 1.98 0.78 9.24
m-Xyleneb 317 8.87 0. 304 2.11 0.71 9.46
p-Xylene® 305 8.52 0. 316 2.37 0.68 10.2

*Ref. 5, ’present study. *4H, 4G in Kcal - mole™l; A4S in cal - mole™ - deg™L
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Fig. 4. Plot of —4S versus —4H for polymethyl-
benzene-iodine complexes at 25°C. Donors: 1. benz-
ene, 2. toluene, 3. o-xylene, 4. m-xylene, 5. p-
xylene.

Ad-ge=2Ed N gL AdFAES A
7o} vl 3ttt ol HES FAo AF 4H D
A4S & o-2Ad, m-2ZAW, p-3AH] Fo
Zradtz gl

2z £ 479 €9Edol g X gEeq
gl A-g o = AEe st A4HW 4G L 4H

o 45 = AARAE & ol F 5l (Fig. 4 =),

Eeu9uA-2 =R WAH JHE 4G
s 44402 Age. AL donor Aol
Vol. 25, No. 1, 1981

A 9 A A aSAT WA =™l 4G, 4H

F A RAREAE FAS + Aok B3 4H
9] ghol Fra-ghel uhe} 459 ZHadt #E
190 dolt}, o] &Y Hlxd ZHa
£ Aol AFAES FIlgt df
<+ e Moz FEH Y& stk
Table3 2] dlolet2 8 Fel=dAle] ao=
AE g4 A A4S APy o &
Froll whet Zadte A Fe] AT & F gk
2E Ao el AHS TAS9 & =%
FEP A g 4G9 =7)d T F e v
= gleh ZElsoole] Bty WA, EFolt
S =apelol AFYP Ao W HYPAS 2 g
A4 stetulel & 2 Q7Y AH9 sk
Table3o| e gleh, ZEedalAlel] glo]A
BYAT 2 2954 degvEst oLy
7t S7F3ell wet K, 3t FUbela 4H, 45 2
4G 9] e Zadeh, ol AzE wigde
AR w54 WHEI9X] 9 g o=FAt
Arole] A3 A4 wFo] vebdeh. Mulliken'®
of g&tid cleigh AEL WAFAY A=
% o steric hindrance effect] 2]s}ed 2935
ot wheba ZAdA Y AFLA o] A Alolo =
inductive effect 8] & Fo|7} glomz EH oF
ZA el A et o] 59 complex P4 o 2 ok
A £9] =pol = steric effect & =polof] oal A )
ghte otz A7, A dFAEL 2
et AALEs &AL 5 FEo] o oA
Stobx Bgton E AAPEL mrxdZduAs
£ 9= olo] ofFof A steric effect 7} #5414 o

DU

fo



6 WET - B

GFE vAdz 2uc, zyzz 9L
WA} g2 =Atole FEAY L HErY Frt
F7 el wet AoH A=t Fobstz "
718} g7} 728 A $of = steric factor o] =&} gt
A5t AR} vteb] EEelEulAst g9
ZAtolo] PASE FE A A=E
<3 e 42 F7 H9h

Benzene <Toluene <o-Xylene <m~Xylene
<p-Xylene.

goz ZHduAl WETE &F g7
o] o] & AE AhA G5} steric effect
Alol o] HAE v 8- B3 3t gt

REFERENCE

1. H. A. Benesi and J. H. Hildebrand, J. Amer.
Chem. Soc., 71, 2703 (1949).

2. 1. J. Andrews and R. M. Keefer, ibid., 74,
4500 (1952).

3.

10.

11

12.

R. M. Keefer and L. J. Andrews,
2164 (1955).

L. J. Andrews and R. M. Keefer,
Complexes in Organic Chemistry”,
Holden-Day, Inc., London, 1964.

ibid., 171,

“Molecular
P.78~108,

O. C. Kwun, Bull. Korean Chem. Soc., 1, 62
(1980).
A. H. Ewald, Trans. Faraday Soc., 64, 733
(1968).
A. H Ewald and J. A. Scudder, J. Phys.

Chem., 76, 249 (1972).
0. C. Kwun and H. Lentz, Zeit. Physik. Chem.
N. F., 96, 177 (1975).
J. Ham, J. Amer. Chem. Soc., 76, 3875 (1954).
R. S. Mulliken, J. Amer. Chem. Soc., 72, 600

(1950).
N. J. Rose and R. S. Drago, ibid, 81, 6138
(1959).
R. Foster, C. A. Fyte and M. 1. Foreman,

Chem. Commun., 913 (1967).

Journal of the Korean Chemical Society



