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2 2k CHCl;, CHClL:CHClL(1:1) % CH,Cl, &vl Zel4 N,N-dimethylaniline(N,N-DMA)3} io-
dinezts] W3-& HEEHE o fotod SEEH O ZAstth f4F 1S SEAF (k) B 23S
L5 A (ke/[INN-DMAD 7} NN-DMA 5% 9|&AE Horh AgH oz 73 23 £x414E NN-
DMA Fx Z7ie} t{Eo] Frlslgdnt o|8jdt AHE ubg $7F MM EZ A charge transfer complex$]
HAel 7)elsle o2 B3, ubg schemed] HA 3} LxA4Ae] FE2HE] complex AJAol @E
Yapisl o] @B A Helole s Adsch AYASE Svle] GRS Foheh tBe) ga
slom], 19~42M 9] ke Rth mR AH) werle ol Y 2 ATson, AHRE
6.3~12.6 kl/mol, AS*3t-2 °F —234J/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
(k) and second-order rate constants (2./[LN,N-DMA]J) are dependent on the N,N-DMA concentration.
Second-order rate constants obtained were decreased with increasing N,N-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 transfer 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 6.3~12.6 kJ/mol, and AS* is large negative value of —234 J/mol K.
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Table 1. Pseudo first-order rate constants for the reaction of N,N-DMA and iodine ([I,Jo=9.85X107°M)

ks X 10° (sec™!)

Solvent Dielectric constant Temp. (C) 05 M 5M 25 M 35M A5 M
CHCl, 45 10 9.80 13.7 15.5 16.3 16.7
20 14.1 18.2 19.0 20.0 20.1

30 19.1 24.3 250 26.0 26.6

CHCl;: CH.CL(1: 1) 6.6 10 49.0 56.9 634 69.7 75.0
20 67.6 73.0 76.1 82.1 88.1

30 86.6 90.0 92.5 98.0 105

CH.Cl, 9.1 10 88.1 100 111 123 133
20 121 128 133 143 156

30 154 155 160 170 183
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Table 2. Second-order rate constants (B =~Fws/[N,N-DMA]) for the reaction of NN-DMA and iodine ([I;]o=

9.85X107* M)
i . Ronsz X 10° (sec™* M™1)
Solvent Dielectric constant Temp. (C) 0B M 15M 25 M 35 M 15M
CHCL; 45 10 19.6 9.11 6.20 457 3.67
20 285 12.1 7.61 5.57 455
30 38.2 16.2 10.0 743 591
CHCL: CHCL(1: 1) 6.6 10 97.9 379 253 199 16.7
20 135 486 304 235 196
30 173 60.0 37.0 280 23.2
CH.CL, 9.1 10 176 66.7 445 3.20 29.6
20 223 85.2 53.3 41.2 34.6
30 308 103 64.0 48.6 40.6
100 -
2w -
@ : CHCIy
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ool ‘ . . ®:CHCI, I CHLlL (1: 1)
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e
; i
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20
0 1 I L 1
1.0 2.0 3.0 4.0
[N.N-DMAY, M

Fig. 1. Plots of ko vs. [N,N-DMA] for the reaction
of N,N-DMA and iodine at 20C ([1,],=9.85X 1073 M).
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Fig. 2. Plots of kg ! vs. [N,N-DMA] for the reaction
of N.N-DMA and iodine at 20T ([I;],=9.85X 1073 M).
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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 ([I,],=9.85X107°M)

Solvent Dielectric Temp. K kX10° AH* —AS*
olven constant ) MY (sec™'M™Y) (kJ/mol) (J/mol K)

CHCl; 45 10 223 18.1 12.8 232
20 3.54 215
30 4.22 278

CHCl;: CHCL (1: 1) 6.6 10 1.93 809 745 239
20 311 913
30 4.16 107

CH.Cl. 9.1 10 1.90 144 6.40 238
20 2.68 163
30 3.97 186

F29] outer charge transfer complex?] 33 Al

Kol 719138 & ¥ odFo), Fig. 25 20Cell 4] z+2}9]

frfol] disle] Cunomadl W ko & TAIR 2 701

Yoo F2 AL BedFa gl A4l 7]
&7 1k} AR 1/EK2 Y- 7% outer charge tra-
nsfer complex®] 33 A< K9} inner complex&<
HElo]| ulE WL T AL kS Table 3] Jehi A
th K3tol 1M ! ol & & veple 7o
E o,

A Aol v]x)= charge transfer comp-

lexe] %dsko] & o & AUtk =¥ Lo F
Aezb Frksle Kgho]l o FRash=d], ]»‘l—%
3)§-7 22 outer charge transfer complex7} =4

Sl A BbAg dubdql JAS A s ok
WA e AR pghe] Lo ERANE Fig. 37 o)
E/‘]fs}":] 3} activation parameters AH*Z+e-
o] FAATIE Srbel wel Fide A
el glch 53] AS* 32 °F —234 J/mol K2
£ &9 g ve sledl, 0)7le FAAEA
o] &3t7} PHbE L Q5-& RIS UTP. 2719
w2 FyAe o] dAHow PAR 5T
9} outer charge transfer complex?} ©]-&+%9] in-
ner complex22] Ha 3ol 4 A== activated
complex?} o] %P2 E zhetia 7 E o, o]z
3 Adbe ggsltia B 4 qlvh 2elv dubAEal
F1uk-goll A fojzl AAE vlws) £ o, $-2]2
Aol A G S Ert oids| wEw, AHY 7}
of ¢ zhe k1S o § 9lrh olEld W4 A K

Coller S*o] A A3 u} glxo] W& F2k 44

mlo okn

Vol. 36, No. 2, 1992

-
& -80f \.\‘\g
E
CHCl; : CH,Cl (1 : 1)
-90F
CHCl,
L 1 1
32 33 34 35

1/TX10° K!

Fig. 3. Plots of In(k/T) vs. 1/T for the reaction of
N.N-DMA and iodine ([1,Jo=9.85X 10" M).
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