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13C NMR Chemical Shifts of a-Substituted Toluenes

Jeong-Rok Youm
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract—%C NMR chemical shifts for 18 a-sushstituted toluenes at high dilution in CCls
solution have been determined. Substituents are as follows: H, Me, Et, »-Pr, iso-Pr, Ph, F, Cl,
Br, NH,, NHMe, NMe,, OH, OMe, OCOMe, CO.Me, COEt, CN. Those chemical shifts of the
methylene carbon of the toluene and the a-carbon of the n-butane gystems are correlated well.

(r=.975, slope=.962)
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Table I-*C Chemical shifts® of a-substituted toluenes®

Cipsa

COrthn

No. R Coreta Cjpera  Ph-CH, Other(s)
1 H 136.78 128.54 127.79 124,94 21,27
2 Me 143. 25 127. 34 127.86 125.22 28.70 5.52(CHj)
3 Et 141.64 127.76 127.97 125.24 37.87 24.30(CH,), 13.63(CHs)
4 n-Pr 141.88 127.94 127.79 125.21 35.50 33,47(CH,), 22.11(CH,), 13.87(CHjy)
5 iso-Pr 140. 67 128. 60 127.64 125.31 45.33 29.90(CH), 22.29(CHj)
6 Ph 140.41 128.51 127.97  125.61 41.74
7 F 136.12 126.76 128.04 128.04 83.39
8 Cl 137.11 128.15 128.15  127.79 45.36
9 Br 137.31 128, 63 128.21 127.79 32.36
10 NH, 143. 07 126. 63 127.88 126.15 46.26
11 NHMe 139.96 127.64 127.73 126.36 55.79 35,72(CHj)
12 NMe, 138.67 128. 42 127.64 126.45 64.03  45.09(CHjy)
13 OH 140.71 126. 50 127.86  126.83 64.27
14 OMe 138.04 127.77 127.05 126,93 74.04 57.26(CHjy)
15 OCOMe 135.95 128. 00 128.00 127.61 65.47  20.37(CH,), 168, 49(CO)
16 CO:Me 133. 67 128.81 128.03 126.53 40.75 51.12(CHs), 169.86(CO)
17 COEL 133.82 128.78 127.97 126.48 40.79 59.78(CH,), 14.08(CHj;), 169.44(CO)
18 CN 129.98 128. 66 127.49  127.49 23,19 116.11(CN)

a) ppm relative to internal TMS (accuracy=+0, 03ppm)

b) 0.4M CCl; solution
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Fig. 1-1%C Substituent-induced chemical shifts of Ph-CH; of a-substituted toluene derivatives.
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Fig. 2-C Substituent-induced chemical shifs of ring carbons of a-substituted toluene derivatives.
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Fig. 3- Plot of *C chemical shifts of a-carbons
for a-substituted toluenes wvs. a-substituted
n-butanes.
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Fig. 4-Plot of ¥C chemical shifts of Cips, for a-

substituted toluenes wvs. monosubstituted

benzenes.
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Fig. 5-Plot of ¥C chemical shifts of Coris for a-

substituted toluenes ws. monosubstituted
benzenes.
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Fig. 6-Plot of ®C chemical shifts of Cupeta for a-
subtituted toluenes vs. monosubtituted ben-
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Fig. 7-Plot of ¥C chemical shifts of Cpurs for a-
substituted toluenes wvs. momnosubstituted
benzenes.
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