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ABSTRACT

Basicities of nine dimethylanilines have been determined in 50, 70, and 90 volume % ethanol, at 25°,

35°, and 4
a linear correlation with basicities of the compounds.

Thermodynamic parameters obtained have been

30°,

0°C. Temperature coefficients were found to be independent of solvent composition, while they showed

used in the discussion of substituent and solvent effects in

conjunction with the general equation derived in the preceding papers.
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[1] B ¥ : N, N-dimethylaniline -(b. p. 58°/10
mm; lit. B.P. 191°, np!¥=1.5600, lit. np®=1.5582)
p-bromo-N, N-dimethylaniline (m. p. 55°, lit 55°) &
Acetic Anhydride 2 4 %] reflux 3|4 AA 8o A
3}, o-methyl-N, N-dimethylaniline(b. p. 59—61/7
mm, lit. b.p.87°/30mm, m-methyl-N, N-dimethyla-
86°/12mm, lit. b.p. 212.5°, np®=1.542
2, lit np®=1.5492), p-methyl-N, N-dimethylaniline
(b.p. 76.5—77.5°/4mm, lit. b. p. 211°), o-chloro-
N, N-dimethylaniline(b. p. 86—87°/5mm, lit. b. p.
267. 5—268.5°, np?=1.5520, lit. np®=1.5524), m-
chloro-N, N-dimethylaniline  (b. p. 105—110°/20mm,

lit. b. p.239°, np®=1.5720, lit. np?=1.5732), 2,4~

niline (b. p.

dimethyl-N, N-dimethylaniline(b. p. 63.5—64.5/1m -

m,lit. b.p.203—205°) &2 A7 = Aniline &
dimethyl sulfate & methylation 3}.2 Acetic Anhydride

AL ®eQit
2 AAHA A2Hc

p-iodo-N, N-dimethylaniline (m. p. 84°, lit. m. p. 82°)
= N, N-dimethyl aniline (b.p. 58°/10mm,
191; npis=1.5600, lit. np?®=1.5582) ¢
A Ak,

=% Kol AH&3 ethanol & Merck ¢ G. R. grade
p:Ro

lit, b.p

iodination

[2] PKa fli2| 3% : pKa fHi 50%, 70%, 90% (&
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< Rtz pKa WEMES FEe 10028z F
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Table 1, Summary of pKa values determined.

wol (vol%) . 0%

70% 50%

O
o

25°l 30° | 35° | 40°

25° | 30°| 35°| 40°| 25°| 30°| 35° | 40°

D.M. A.
-H 3. Zd 3.14| 3.07| 2.99) 3.83 3.75| 3.66] 3.58 4.20i 4.12] 4.05 3.97
p-Me 3.70| 3.62] 3.54| 3.47) 4.40} 4.31| 4.23| 4.14| 4.76 4.67| 4.59) 4.51
m-Cl 1. 66 —| —_ 2.38) 2.31] 2.25| 2.200 2.74] 2.69] 2.65| 2.59
p-Br 2.21 - - 2,88 2.821 2.74 2.69 3.29 3.23] 3.16] 3.11
p-I 2.100 2.05 1.98| 1. 2.83 2.77 2 721 2.66{ 3.16/ 3.11; 3.05 2.99
m-Me 3.38 —_— —_ 4. 00] — — —! 4.36| 4.29| 4.23] 4.16
o-Cl 2. 06 - - 2. 74 —_ — — 3.16] 3.10| 3.05{ 2.99
o-Me 4.05 — - 4. 66 — - —| 5.05] 4.98 4.90; 4.82
2. 4~-di Me 4. 32| — —_ 5.03 — — —! 5.48 5.40{ 5.31] 5.22
o__ dan
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o (InK)
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=%
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Table 2, Summary of thermodynamic data

) — el AH°" 45
ethand (vol. %)
- 0% 70% 509 | average | (Kcal) 90% 70% 50%
DM A
-H 0. 014 0. 016 0.015 0.015 6.1 —5.9 —2.9 -1.3
p-Me 0.016 0.017 0.016 0.016 6.5 —4.9 —1.8 —0.1
m-Cl - 0.011 0.011 | 0.011 4.5 —7.4 —4.1 —2.5
p-Br - 0.013 0.012 0.013 5.3 —7.7 —4.6 —2.7
p-1 0.012 0. 012 0.012 0.012 4.9 —6.8 —3.4 -1.9
m-Me - — 0.015 0.015 6.1 —5.0 —2.2 —0.6
o-Cl — - 0.012 0.012 4.9 —17.0 —3.9 —2.0
o-Me — — 0.016 0.016 6.5 —3.4 —0.5 +1.2
2. 4-di-Me - — 0.017 0.017 6.9 —3.4 —0.2 +1.8

2. Standard error from least mean squares slope was estimated to be 0.001.

b. Standard error, 0.4 kcal,
¢. Standard error, 1.3 eu.
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Fig 1. Hammet type plot with pKa values of

50% ethanol at 25°C.
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