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8 2k CHCl, CHCl::CH;CL(1:1) ¥ CH,Cl, 4o Feli4 NN-dimethylaniline(N,N-DMA) # io-
dineztel WEE ATEYS ol4sied ETHOT 2Asttch HAF 1AMHE FEAS (ko) T 22hE
$235(ka/INN-DMA )7} NNN-DMA ¥ 5 9]&48 Eddch A¥Heg ¢ 23phs S5 NN-
DMA 3% Z71¢} tiBo] Z713dgdch of2{gh AE w3 3+ WA EZ A charge transfer complex
A 7]Qlshe ez ¥F, kg schemed] AR HEATA Y FEREE complex QA =g
Wi Wto) g B3 Selelel S Adsidch HYGE $o09 KOS Fbeh HEe) B
stRem, 1.9~42M7'9] & B9k = W wEr]E oot SA ZA dEsien, AH TS
6.3~12.6 kJ/mol, AS*3}& o+ -234]/mol K9] & £9 & el

ABSTRACT. Reaction of N,N-.dimethylaniline(N,N-DMA) and iodine in CHCl;, CH;Cl; : CHCI3(1 : 1),
and CH,Cl; has been studied kinetically by using conductivity method. Pseudo first-order rate constants
(kops) and second-order rate constants (2,./[N,N-DMA]) are dependent on the N.N-DMA concentration.
Second-order rate constants obtained were decreased with increasing NJN-DMA concentration, We analy-
sed these results on the basis of formation of charge transfer complex as a reaction intermediate. From
the construction of reaction scheme and activation parameters for the formation and transformation
of charge transier complex. The equilibrium constants decreased when the dielectric constant of solvent
was increased, and the value is 1.9~4.2M'. The rate of transformation are markedly affected by the
solvent polarity. AH" is 6.3~126kJ/mol, and AS* is large negative value of —234 J/mol K.
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78] £ofol| 7}7}e RELQ H-E FHAY =, NN-
DMA2) w33t electron donorEA19] 34 ¥xt
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vh ek 22 wkg 37 YAEEA YAHeE
MM charge transfer complexol] W) 2}2fe)
N,N-DMA7} polar mediume s zh4¥ 4 glch

Table 1. Pseudo first-order rate constants for the reaction of NN-DMA and iodine ([I,Jo=985X107"M)

. . kobsx 103 (SEC_ 1)
Solvent Dielectric constant Temp. (C}) 05 M 15M 25 M 35 M i5M
CHCl; 45 10 9.80 13.7 15.5 16.3 16.7
20 14.1 182 190 200 201
30 19.1 243 250 26.0 26.6
CHCl; : CHCL(1: 1) 6.6 10 490 56.9 634 69.7 75.0
20 67.6 730 76.1 82.1 88.1
30 86.6 90.0 925 98.0 105
CH,Cl, 9.1 10 88.1 100 111 123 133
20 121 128 133 143 156
30 154 165 160 170 183
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Table 2. Second-order rate constants (Bwse=~kw/[N.N-DMA]) for the reaction of NN-DMA and iodine ([I;Jo=

985X 1072 M)
Solvent Dielectric constant Temp. () hong X 10° (se¢”1 M)
ven lelectric P 05M 15M 25M 35M  45M
CHClL; 45 10 196 911 6.20 457 367
20 285 12.1 761 557 455
3¢ 382 16.2 100 743 591
CHCL: CHCl (1: 1) 6.6 10 979 379 25.3 199 16.7
20 135 486 304 235 196
30 173 60.0 370 280 232
CH,Cl, 91 10 176 66.7 45 320 29.6
20 223 85.2 533 41.2 346
30 308 103 64.0 48.6 406
100
2w -
@ : CHCIy
@ CHCI,
®:CHCl,y: CHCly (1:1)
Tz 8o B CHCla: CH,Cli(1: 1) & CHCLy
- : CH,Cly 150
§
© 60 I S
- i
¥ o
* 40} ;Z
20 |-
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Fig. 1. Plots of kose vs. [N,N-DMA] for the reaction
of NNN-DMA and iodine at 20C ([1,1o=9.85X107% M).
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Fig. 2. Plots of ks ™! v5. [N,N-DMA] for the reaction
of N.N-DMA and iodine at 20C ((1,1,=9.85X 103 M),

of ol2gi A dMIA He FAAA FaE
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Ao} Ak 4E HAEc) ol WA Z
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Table 3. Equilibrium constants and rate data for the formation and transformation of the outer charge transfer
complex in the reaction of N,N-DMA and iodine ([1,],=9.85X 1073 M)

Solvent Dielectric Temp. K kX 10° AH* —AS*
constant () MY (sec™' MY (kJ/mol) (J/mel X)

CHCl; 45 10 2.23 18.1 128 232
20 354 215
30 422 27.8

CHCl:: CH:CL(1:1) 6.6 10 1.93 809 7.45 239
20 311 91.3
30 4.16 107

CH:Cl; 9.1 10 1.90 144 6.40 238
20 2.68 163
30 397 186
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Kol 71188 2 ¥ Fch Fig. 2+ 20T A 77+

ool 3l Cynopmaoll HHE kae '§ =4 2 —-701
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€71 1/k¢t B 1/kK25-¥] 3} outer charge tra-
nsfer complex®] 334 K2} inner complex.2]
Hale W HYBSE A kF Table 30 Uehisd
th Kgte]l 1M ol & 3t Jelle e
2 o, HaAPgol vlA< charge transfer comp-
lex®) 3] S8 o & Uk = &9 A
ey F7bek K3le) ohk A, o e
53722 outer charge transfer complex?} 54
Lofjo| A Bk Udubyql Al 3t diwtsf Fo}

WL w ke pzle] 5o 2RANE Fig. 33 2ol
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Fig. 3. Plots of In(k/T) vs. 1/T for the reaction of
N.N-DMA and iodine ([I;],=9.85X 10" M).
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