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ABSTRACT. The maximum absorption wavelengths of charge-transfer complexes of naphthalene
- and B-methyl naphthalene and 1,2-, 2,3- and 2,6-dimethyl naphthalene with chloranil have been measu-
red with a UV spectrophotometer in ethylene chloride, methylene chloride, and chloroform at 10, 15,
20, and 25°C. This absorption band was interpreted as the charge transfer band of a 1:1 molecular
complex, and the maximum absorption wavelength was changed as a function of solvent and temperature.
Their formation constants (K;} were decreased with the polarity of solvent and the increase of tempera-
ture. Thus, the influences of solvent and temperature on the formation constant have been discussed
as consideration of thermodynamic properties, and the electronic and steric effects of electron donors
on formation constant have been also discussed.
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Table 1. Absorption maxima of donors, acceptor, and charge-transfer complexes

Aanas (N}
Donor Acceptor Charge-Transfer Complexes
Solvent

Naphthalene a-Methyl B-Methyl 23-dime- Chloranil Napthalene a-Methyl B-Methyl 23-dimethyl-
naphthatene naphthalene thylnaph- ~chloranil naphthalene naphthalene naphthalene

thalene ~chloranil -chloranil -chloranil

CHCICHLCL 277 283 2765 283 288 379, 475 382, 512 390, 504 423, 520

CH.Cl, 277 283 277 283 300 379, 478 383, 516 392, 506 423, 525

CHCl; 2715 2835 2775 284 302 383, 488 385, 521 394, 510 426, 534
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Table 2. Benesi-Hildebrand treatment of naphthalene-chloranil complex in CH,Cl-CH,Cl at various temperature

(Acwax ¢ 475 nm)
Temp.{°C} No. of complex [BJ.X10 (D). X10 A 1/[D], [Bl./AX1(°
10 1 4.604 11.28 0507 0.886 9.080
2 4.604 9.955 0.439 1.005 10.49
3 4.604 7.964 0.369 1.256 12.48
4 4,604 6.347 0.307 1576 15.00
15 1 4.604 11.28 0.482 (.886 9512
2 4.604 9.955 0416 1.005 1107
3 4.604 7.964 0.350 1.256 13.15
4 4604 6.347 0.201 1576 15.82
20 1 4,604 11.28 0.459 0.886 10.03
2 4604 9.955 0.390 1.005 11.80
3 4604 7.964 0.332 1.256 13.87
4 4.604 6.347 0.275 1.576 16.74
25 1 4.604 11.28 0.436 0.886 10.56
2 4.604 9.955 0.375 0.005 12.28
3 4604 7.964 0.323 1.256 14.25
4 4.604 6.347 0.261 1.576 17.64
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Fig. 1. Electronic absorption spectra of naphthalene-
chloranil complex in various solvents at arbitrary co-
ncentration.
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Fig 2. Electronic absorption spectra of B-methylna-
phthalene-chloranit complex in various solvents at ar-
bitrary concentration.

Table 3. Benesi-Hildebrand treatment of -methylnaphthalene-chloranil complex in CH,Cl-CH.Cl at various tem-
perature (Aqax © 504 nm)

Temp. (°C) No. of complex [Bl,x10° (DX 10 A 1/(D1e [(Bl./AX10°
10 1 4.604 9.921 0.697 1.008 6.605
2 4604 8170 0.593 1224 7.764
3 4604 6.420 0.489 1.558 9415
4 4.604 4961 0.396 2.016 11.63
15 1 4.604 9921 0.660 1.008 6.975
2 4.604 8.170 0.559 1.224 8.236
3 4,604 6.420 0.460 1.558 10.01
4 4.604 4,961 0373 2.061 12.34
20 1 4.604 9921 0.624 1.008 7.378
2 4,604 8.170 0.527 1.224 8.736
3 4.604 6.420 0.434 1.558 10.61
4 4.604 4.961 0.350 2.016 13.15
25 1 4.604 9.921 0.589 1.008 7.816
2 4.604 8.170 0.496 1.224 9.282
3 4.604 6.420 0.407 1.558 1131
4 4604 4.961 0.328 2016 14.04
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Fig. 3. Benesi-Hildbrand plots of naphthalene chlora-
nil complex in CH,CICHCl at various temperature
{(Amax : 475 nm).
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Fig. 4. Benesi-Hildbrand plots of B-methylnaphtha-
lene chloranit complex in CH;CICH,Cl at various te-
mperature {Ag : 504 nm).
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Fig. 5. Plots of InK; against T~! for B-methylnaphtha-
lene-chloranil complex in various solvents. O :CH;
Cl-CH,Cl, A : CHCl;, O : CHCL.
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various temperatures. @ : CH,Cl<CH.Cl, & : CH.CL,
M : CHCL.
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Fig. 7. Plots of —AH against AS for naphthalene-ch-
loranil complex (B) and B-naphthalene-chloranil com-
plex (A) in several solvents.
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