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ABSTRACT. Hydrogen bonding, dielectric effects and steric effects are all factors which determine
the carbonyl stretching frequency, vC=0 of ketones in solution. The vC=0 frequency of ketones is
affected by change in concentration of ketones in various solvents. The vC=0O frequency shifts to lower
frequency in nonpolar solvents and shifts to higher frequency in polar solvents with the increasing vo-
lume% of ketones. In acetonitrle, the vC=0 frequency shifts to higher frequency as the volume% of
ketones is increased except dimethyl ketone. The vC=0 frequency shifts to lower frequency as the
solvent system becomes increasingly polar or with the increasing extent of intermolecular hydrogen bon-
ding, as in the case of increasing volume% chloroform in CHCIy/CCl, solvent system.
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Fig. 1. Raman spectra of ketones; (A) dimethyl ke-
tone, (B) diethyl ketone, (C) diisopropyl ketone, (D)
di-tert-butyl ketone.
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Table 1. A comparison of the carbonyl stretching fre-
quencies forpure ketone vs. inductive and steric fac-
tors

Ketone v2=0  Zo* 3E, Z¢*-ZE,
{em™) (X107
Dimethyl 1708.8 0 0 0
Diethyl 17112 -020 -014 2.8
Diisopropyl 17104 —038 —0.94 35.7
Di-t-butyl 16848 —-060 —3.08 184.8

Zo* is the summation of the electron release values
for the alkyl group. ZE, is the summation of the steric
substituent constant for the alkyl group(Zc* and TE,;
ref. (8).

R, Rie -
Ve 7

R R
M (2)

Fig. 2. Two resonance structures of ketone.

Journal of the Korean Chemical Sociely



7t2ud &A% shd og $ef 3 ¥ &3}

Table 2. Bond lengths(A) and bond angles(degrees)
for ketone
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Table 3. The vC=0 frequencies for dimethyl ketone
in various solvents

Volume %
Solvent 20 40 60 80
fem™) em™ (m™") (em™)

1. Hexane 17150 17130 1711.0 17098
2. Carbon tetrachloride 17120 1711.0 17098 17094
3. Acetonitrile 17114 17108 17102 17094
4. Chloroform 17078 17080 1708.2 17086
5. Ethyl alcohol 17074 17076 1707.8 17080

Dimethyl Diethyl Diiso- Di-t-
propyl butyl
1. C=0 AM1 12353 12340 12362 12386
PM3 12165 12148 12150 1.2171
2. iC-R AM1 14952 15040 15161 1.5288
PM3 15049 15165 15323 15502
3. «zR-C-R AM1 11546 11418 11928 12363
PM3 11549 11386 11755 12351
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Fig. 3. A plot of vC=Q for dimethyl ketone #s. con-
centration in various solvent.
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Fig. 4. A plot of vC=0 for ketone »s. concentration
in acetonitrile.
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Fig. 5. A plot of vC=0 for (a) diethy] ketone (b) dii-
sopropyl ketone and (c) di-tert-butyl ketone us. its
concentration in various solvent.
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Fig. 6. A plot of vC=0 for 20 volume 20% ketone
in CHCl, and/or CC), solution vs. the volume % CHC);
/CCl,.
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