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70 N-(j,k-Dichlorophenyl /j,k-dimethylphenyl)-acetamides and substituted acetamides of the gen-
eral formula j,k-X,CcH3NH-CO-CH3_;X; (j.k=2,3;2,4;2,5;3,40r3,5; X, X' =Clor CH3; i =0,
1, 2 or 3) have been synthesized and their 'H and '3C NMR spectra in solution were studied. The in-
fluence of Cl and methyl substitution in the side chain as well as in the aryl group was systematically
investigated and discussed in detail. Chemical shifts of all aromatic protons and carbon atoms were
computed by adding the substituent contributions in three different ways to those of the unsubstituted
molecules. The agreement with the experimental values is discussed in detail for the three different
methods of calculation.

Key words: YH/'3C NMR; N-(Dichlorophenyl/Dimethylphenyl)-acetamides/Substituted Acetamides.

1. Introduction

The amide moiety is an important constituent of
many biologically significant compounds. Hence an
understanding of the formation, properties and reac-
tions of amides is central for future development in
such areas like polypeptide and protein chemistry.
Many amides exhibit fungicidal, herbicidal and phar-
macological activities. Thus we are interested in the
synthetic, spectroscopic and structural aspects of this
class of compounds [1-5]. We have recently re-
ported on synthetic, infrared and NMR spectral stud-
ies of several N-(aryl)-acetamides and substituted acet-
amides [3-5]. In continuation of these efforts of
correlating spectroscopic parameters with the chemi-
cal bond parameters, 70 N-(j,k-dichlorophenyl/j,k-di-
methylphenyl)-acetamides and substituted acetamides
of the general formula jk-X,C¢H3NH-CO-CH;3_;X;
where j.k=23;2,4;2,5;3,40r3,5;X,X' = Clor CHgz;
i=0, 1,2 or 3 have been synthesized and their 'H and
13C NMR spectra were measured in solution and cor-
related.

2. Experimental

2.1. Materials and Methods

The 70 substances mentioned in Table 1 were pre-
pared from j,k-dichloroanilines/j,k-dimethylanilines
(j,k-X,CgH3sNH,, where jk = 2,3; 2,4; 2,5; 3,4

or 3,5; X = Cl or CHj3), substituted acetic acids
(CH3_;X;COOH, where X =Clor CH3; i =0, 1, 2
or 3) and thionyl chloride [1, 3 —8].

The commercially available anilines (Aldrich, Ger-
many) were purified by either double distillation or
zone refining. All other reagents employed in the
preparations and purification of reagents were of an-
alytical grade. Pure samples were treated with mix-
tures of respective acetic acid (acetic acid, 2-chloro-
acetic acid, 2,2-dichloroacetic acid, 2,2,2-trichloro-
acetic acid, 2-methylacetic acid, 2,2-dimethylacetic
acid or 2,2,2-trimethylacetic acid) and thionyl chloride
under constant stirring. The resulting mixtures were
slowly warmed to expel HCI. Excess thionyl chloride
was hydrolyzed by adding cold water dropwise under
ice-cold conditions. The HCI produced was removed
by treating with excess 2 M NaOH. The separated
solids were filtered under suction, washed thoroughly
with water and dried. All the 70 N-(j,k-dichlorophen-
yl)- and N-(j,k-dimethylphenyl)-acetamides and substi-
tuted acetamides (Table 1) thus prepared were recrys-
tallized from ethanol several times to constant melt-
ing points. The purity of the compounds was further
checked by recording their infrared spectra (Table 1).

2.2. Spectral Measurements

The 'H and '*C NMR spectra of the 70 substances
mentioned in Table 1 were measured using a BRUKER
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Table 1. Melting points, N-H and C=0O infrared absorption frequencies of N-(j,k-dichlorophenyl)- and N-(j.k-
dimethylphenyl) substituted acetamides, j,k—X'2C6H3NH—CO—CH3,,<Xi (X, X' = Cl or CHs; i =0, 1, 2 or 3). s: Strong.

Jjik-X5, CH3_;X; Compound M. p. (°C) _n(str) (cm™T) Yo—o(str) (cm™T)
2,3-Cl,, CHj3 N-(2,3-Dichlorophenyl)-acetamide 159 3288.4s 1662.5s
2,3-Cl,, CH,Cl N-(2,3-Dichlorophenyl)-2-chloroacetamide 112 3240.2s 1639.4s
2,3-Cl,, CHCl, N-(2,3-Dichlorophenyl)-2,2-dichloroacetamide 130 3301.9s 1689.5s
2,3-Cl,, CCl3 N-(2,3-Dichlorophenyl)-2,2,2-trichloroacetamide 72-73 3379.1s 1730.3s
2,3-Cl,, CH,CHj3 N-(2,3-Dichlorophenyl)-2-methylacetamide 106 3301.9s 1670.2s
2,3-Cl,, CH(CH3), N-(2,3-Dichlorophenyl)-2,2-dimethylacetamide 98 3220.9s 1681.8s
2,3-Clp, C(CH3)3 N-(2,3-Dichlorophenyl)-2,2,2-trimethylacetamide 62 3313.5s 1658.7s
2,4-Cl,, CHj3 N-(2,4-Dichlorophenyl)-acetamide 144 3282.6s 1651.0s
2,4-Cl,, CH,Cl N-(2,4-Dichlorophenyl)-2-chloroacetamide 112-113 3220.9s 1654.8s
2,4-Cl,, CHCl, N-(2,4-Dichlorophenyl)-2,2-dichloroacetamide 124 3290.3s 1651.0s
2,4-Cl,, CCl3 N-(2,4-Dichlorophenyl)-2,2,2-trichloroacetamide 71 3373.3s 1724.2s
2,4-Cl,, CH,CH3 N-(2,4-Dichlorophenyl)-2-methylacetamide 117 3278.8s 1662.5s
2,4-Cl,, CH(CH3), N-(2,4-Dichlorophenyl)-2,2-dimethylacetamide 125 3276.8s 1660.6s
2,4-Cl,, C(CH3)3 N-(2,4-Dichlorophenyl)-2,2,2-trimethylacetamide 59-60 3301.9s 1660.6s
2,5-Cl,, CHj3 N-(2,5-Dichlorophenyl)-acetamide 133 3267.2s 1589.2s
2,5-Cl,, CH,Cl N-(2,5-Dichlorophenyl)-2-chloroacetamide 117-118 3290.3s 1651.0s
2,5-Cl,, CHCl, N-(2,5-Dichlorophenyl)-2,2-dichloroacetamide 148 - 150 3303.8s 1668.3s
2,5-Cl,, CCl3 N-(2,5-Dichlorophenyl)-2,2,2-trichloroacetamide 72 3309.6s 1670.2s
2,5-Cl,, CH,CH3 N-(2,5-Dichlorophenyl)-2-methylacetamide 119 3282.6s 1678.8s
2,5-Clp, CH(CH3)2 N-(2,5-Dichlorophenyl)-2,2-dimethylacetamide 133 3259.5s 1662.5s
2,5-Cl,, C(CH3)3 N-(2,5-Dichlorophenyl)-2,2,2-trimethylacetamide 65-66 3317.3s 1666.4s
3,4-Cl,, CHj3 N-(3,4-Dichlorophenyl)-acetamide 110 3298.0s 1674.1s
3,4-Cl,, CH,Cl N-(3,4-Dichlorophenyl)-2-chloroacetamide 95-96 3301.9s 1674.1s
3,4-Cl,, CHCl, N-(3,4-Dichlorophenyl)-2,2-dichloroacetamide 122 3294.2s 1658.7s
3,4-Cl,, CCl3 N-(3,4-Dichlorophenyl)-2,2,2-trichloroacetamide 140 3255.6s 1693.4s
3,4-Cl,, CH,CH3 N-(3,4-Dichlorophenyl)-2-methylacetamide 115 3303.8s 1668.3s
3,4-Cl,, CH(CH3); N-(3,4-Dichlorophenyl)-2,2-dimethylacetamide 122 3238.3s 1664.5s
3,4-Cl,, C(CH3)3 N-(3,4-Dichlorophenyl)-2,2,2-trimethylacetamide 145 3282.6s 1654.8s
3,5-Cl3, CH3 N-(3,5-Dichlorophenyl)-acetamide 180 3215.1s 1691.5s
3,5-Cl,, CH,Cl N-(3,5-Dichlorophenyl)-2-chloroacetamide 137-138 3267.2s 1654.8s
3,5-Cl,, CHCl, N-(3,5-Dichlorophenyl)-2,2-dichloroacetamide 142 3201.6s 1658.7s
3,5-Cl,, CCl3 N-(3,5-Dichlorophenyl)-2,2,2-trichloroacetamide 110 3282.0s 1662.5s
3,5-Cl,, CH,CH3 N-(3,5-Dichlorophenyl)-2-methylacetamide 118 3313.5s 1670.2s
3,5-Clp, CH(CH3); N-(3,5-Dichlorophenyl)-2,2-dimethylacetamide 115 3263.3s 1662.5s
3,5-Cl,, C(CH3)3 N-(3,5-Dichlorophenyl)-2,2,2-trimethylacetamide 155 3305.8s 1662.5s
2,3-(CH3),, CHj3 N-(2,3-Dimethylphenyl)-acetamide 140 3236.3s 1658.7s
2,3-(CH3),, CH,Cl N-(2,3-Dimethylphenyl)-2-chloroacetamide 128-129 3267.2s 1662.5s
2,3-(CH3),, CHCl, N-(2,3-Dimethylphenyl)-2,2-dichloroacetamide 168 3253.7s 1674.1s
2,3-(CH3),, CCl3 N-(2,3-Dimethylphenyl)-2,2,2-trichloroacetamide 92-93 3269.1s 1683.7s
2,3-(CH3),, CH,CHj3 N-(2,3-Dimethylphenyl)-2-methylacetamide 105 3282.6s 1654.8s
2,3-(CH3)2, CH(CH3)2 N-(2,3-Dimethylphenyl)-2,2-dimethylacetamide 128-130 3273.0s 1656.7s
2,3-(CH3),, C(CH3)3 N-(2,3-Dimethylphenyl)-2,2,2-trimethylacetamide 120 3259.5s 1651.0s
2,4-(CH3),, CHj3 N-(2,4-Dimethylphenyl)-acetamide 133 3263.2s 1666.4s
2,4-(CH3),, CH,Cl N-(2,4-Dimethylphenyl)-2-chloroacetamide 144 -146 3255.6s 1658.7s
2,4-(CH3),, CHCI, N-(2,4-Dimethylphenyl)-2,2-dichloroacetamide 162 3274.9s 1662.5s
2,4-(CH3),, CCl3 N-(2,4-Dimethylphenyl)-2,2,2-trichloroacetamide 140 3290.3s 1689.5s
2,4-(CH3),, CH,CHj3 N-(2,4-Dimethylphenyl)-2-methylacetamide 131 3274.9s 1651.0s
2,4-(CH3)2, CH(CH3)2 N-(2,4-Dimethylphenyl)-2,2-dimethylacetamide 138-139 3263.3s 1651.0s
2,4-(CH3),, C(CH3)3 N-(2,4-Dimethylphenyl)-2,2,2-trimethylacetamide 194-195 3282.6s 1651.0s
2,5-(CH3),, CHj3 N-(2,5-Dimethylphenyl)-acetamide 142 3278.8s 1662.5s
2,5-(CH3),, CH,Cl N-(2,5-Dimethylphenyl)-2-chloroacetamide 152 3286.5s 1643.2s
2,5-(CH3),, CHCl, N-(2,5-Dimethylphenyl)-2,2-dichloroacetamide 145 3251.8s 1678.0s
2,5-(CH3),, CCl3 N-(2,5-Dimethylphenyl)-2,2,2-trichloroacetamide 82 3301.9s 1662.5s
2,5-(CH3),, CH,CHj3 N-(2,5-Dimethylphenyl)-2-methylacetamide 125 3282.6s 1651.0s
2,5-(CH3)2, CH(CH3)2 N-(2,5-Dimethylphenyl)-2,2-dimethylacetamide 155-156 3278.8s 1658.7s
2,5-(CH3),, C(CH3)3 N-(2,5-Dimethylphenyl)-2,2,2-trimethylacetamide 94 3272.5s 1662.5s
3,4-(CH3),, CHj3 N-(3,4-Dimethylphenyl)-acetamide 95 3290.3s 1664.5s



86 Shilpa and B. T. Gowda - N-(j,k-Dichlorophenyl)- and N-(j,k-Dimethylphenyl)-acetamides and Substituted Acetamides

Table 1 (continued).

jk-X5, CHa_;X; Compound M. p. (°C) W—n(str) (cm™T) Ye—o(str) (cm™T)
3,4-(CH3),, CH,Cl N-(3,4-Dimethylphenyl)-2-chloroacetamide 108 3294.2s 1670.2s
3,4-(CH3),, CHCl, N-(3,4-Dimethylphenyl)-2,2-dichloroacetamide 162 3278.8s 1658.7s
3,4-(CH3),, CCl3 N-(3,4-Dimethylphenyl)-2,2,2-trichloroacetamide 124 3294.2s 1651.0s
3,4-(CH3),, CH,CHj3 N-(3,4-Dimethylphenyl)-2-methylacetamide 114 3288.4s 1660.6s
3,4-(CH3),, CH(CH3)» N-(3,4-Dimethylphenyl)-2,2-dimethylacetamide 137 3276.8s 1658.7s
3,4-(CH3),, C(CH3)3 N-(3,4-Dimethylphenyl)-2,2,2-trimethylacetamide 130 3244.1s 1634.5s
3,5-(CH3),, CHj3 N-(3,5-Dimethylphenyl)-acetamide 148 3301.9s 1662.5s
3,5-(CH3),, CH,Cl N-(3,5-Dimethylphenyl)-2-chloroacetamide 152 3298.0s 1666.4s
3,5-(CH3),, CHCI, N-(3,5-Dimethylphenyl)-2,2-dichloroacetamide 142 3251.8s 1612.4s
3,5-(CH3),, CCl3 N-(3,5-Dimethylphenyl)-2,2,2-trichloroacetamide 110 3367.5s 1608.5s
3,5-(CH3),, CH,CHj3 N-(3,5-Dimethylphenyl)-2-methylacetamide 128 3309.6s 1670.2s
3,5-(CH3z)2, CH(CH3), N-(3,5-Dimethylphenyl)-2,2-dimethylacetamide 143 3244.0s 1651.0s
3,5-(CH3),, C(CH3)3 N-(3,5-Dimethylphenyl)-2,2,2-trimethylacetamide 125 3298.0s 1654.8s

Table 2. Chemical shifts (8, ppm) of various aromatic and other protons in N-(j,k-dichlorophenyl) substituted acetamides,
Jk-Clo,C¢H3NH-CO-CH;3_;X; (X = Cl or CH3; i =0, 1, 2 or 3). s: Singlet; d: doublet; t: triplet; m: multiplet.

2,3-Cl,CsH3NH-CO-CH3_;X;

2,4-Cl,CsH3NH-CO-CH3_;X;

COCH3_;X; H-4 H-5 H-6 N-H Alkyl H H-3 H-5 H-6 N-H Alkyl H
COCHj; 7.27m 7.33m 7.84m 9.33 2.21 7.33d 7.16m 7.93d 8.60 2.16
COCH,C1 7.20d 7.26m 8.30m 8.97 4.23 7.40s 7.40s 7.40s 9.24 3.09
COCHCl, 7.23d 7.29m 8.23m 8.85 6.08 7.0Im 6.67s 7.23t 8.00 6.64
COCCl3 7.07m 7.37m 7.98d 9.52 - 7.43d 7.31m 8.26d 8.98 -
COCH,CH3 7.19t 7.23t 8.32t 7.71 2.47,1.26 7.36d 7.24m 8.35d 7.59 2.46, 1.27
COCH(CH3), 7.16s 7.18s 8.30t 7.80 2.61, 1.28 7.36d 7.24m 8.35d 7.65 2.59, 1.27
COC(CH3)3 7.17d 7.20t 8.35m 8.07 1.35 7.33d 7.20m 8.34d 7.94 1.33
H 6.73 6.84 6.47 - - 7.07 7.07 6.64 - -
2,5-Cl,CsH3NH-CO-CH3_;X; 2,6-Cl,C¢H3NH-CO-CH3_;X; [4]
COCH3_;X; H-3 H-4 H-6 N-H Alkyl H H-3,5 H-4 - N-H Alkyl H
COCHj; 7.28d 7.0lm 8.04d 8.89 2.17 7.27d 7.08t - 8.93 2.12
COCH(ClI 7.28d 7.04m 8.37d 8.91 4.23 7.35d 7.18t 8.00 4.21
COCHCl, 7.35d 7.11m 8.11d 9.50 6.55 7.40d 7.25t 10.2 6.42
COCCl;3 7.33d 7.11m 8.33d 8.96 - 7.35d 7.21t 8.16 -
COCH,CH3 7.21d 6.95m 8.39d 7.71 2.45,1.23 7.40t 7.07t 7.93 2.55,2.35,1.14
COCH(CH3), 7.26d 6.99m 8.51d 7.70 2.60, 1.28 7.14d 6.96t 8.05 2.60, 1.13
COC(CH3)3 7.25d 6.98m 8.51d 7.98 1.33 7.23d 7.06t 7.51 1.26
H 7.05 6.59 6.59 - - 7.12 6.87 4.37 -
3,4-Cl,CsH3NH-CO-CH3_;X; 3,5-Cl,CsH3NH-CO-CH3_;X;
COCH3_;X; H-2 H-5 H-6 N-H Alkyl H H-2,6 H-4 - N-H Alkyl H
COCH; 7.63d 7.31d 7.43m 9.57 2.14 7.61s 6.99s - 10.1 2.12
COCHClI 7.81d 7.35t 7.40t 9.41 4.16 7.52d 7.16t 8.24 4.18
COCHCl, 7.91d 7.36d 7.47m 10.4 6.33 7.65d 7.11t 10.7 6.36
COCCl3 7.91d 7.38d 7.56m 10.0 - 7.75t 7.14t 10.3 -
COCH,CH3 7.98d 7.30d 7.49m 9.91 2.39, 1.17 7.47d 7.04t 8.31 241,122
COCH(CH3), 7.99d 7.39m 7.51m 9.65 2.62,1.19 7.49d 7.04t 8.24 2.56,1.21
COC(CH3)3 8.47s 8.03s 8.22s 9.50 2.01 7.49d 7.06t 7.44 1.30
H 6.54 7.17 6.54 - -

Table 3. Chemical shifts (8, ppm) of various aromatic and other protons in N-(j,k-dimethylphenyl) substituted acetamides,
Jk-(CH3),C¢H3NH-CO-CH;3_;X; (X = Clor CH3; i =0, 1, 2 or 3). s: Singlet; d: doublet; t: triplet; m: multiplet.

2,3-(CH3),CsH3NH-CO-CH3_;X;

2,4-(CH3),CsH3NH-CO-CH3_;X;

COCH3_;X; H-4 H-5 H-6 N-H AlylH H-3 H-5 H-6 N-H AlkylH

COCHj; 6.90s 6.92s  7.07s 8.03  2.45,2.06,1.09 6.80d  6.85s  7.13d 820  2.20,2.02,1.95

COCH,C1 7.05t 7.12d  7.52d 8.19  4.20,2.29,2.16 7.02d  7.24s  7.65d 8.14  4.19,2.29,2.23

COCHCl, 7.05m 722t 7.47s 9.40  6.36,3.39,2.19 7.04d 7255 7.58m  8.00  6.05,2.30,2.26

COCCl;3 7.03m  7.07s 7.26m 838  2.24,2.07 7.04d  7.10s  7.13t 8.87  2.85,2.10

COCH,CH3 6.96m  7.0ls  7.24t 7.56  2.33,2.26,2.02, 691d 7.37s  7.41d 7.25  2.33,2.23,2.12,
1.17 1.76
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Table 3 (continued).

2,3-(CH3),C¢H3NH-CO-CH3_;X;

2,4-(CH3),C¢H3NH-CO-CH3_;X;

COCH3_;X; H-4 H-5 H-6 N-H AlkylH H-3 H-5 H-6 N-H AlkylH
COCH(CH3), 6.98d 7.07t 7.43d  7.25 2.55,2.27,2.11, 6.95d 7.158  7.50d 725  2.52,2.26,2.16,
1.26 1.22
COC(CH3)3 6.97m  7.26s 7.29s 744  2.22,2.01,1.24 6.95m 7.00s 7.02d 7.29  2.15,2.03,1.19
H 6.53 6.82 6.34 - - 6.74 6.74 6.36 - -
2,5-(CH3),CoH3NH-CO-CH;_;X; 2,6-(CH3),CoH3NH-CO-CH;_;X; [4]
COCH3_;X; H-3 H-4 H-6 N-H AlkylH H-3,5 H-4 N-H AlkylH
COCHj3 6.98d 6.83d  7.29s 774 2.22,2.10,2.05 6.90m 7.12t 7.74  2.20,2.07,2.00,
1.98, 1.85, 1.67
COCH,Cl 7.03d 6.87d  7.25s 9.29  4.16,2.25,2.16 7.31t 7.16t 8.00 4.21,1.57
COCHCl, 6.99m 6.35d 7.35d 8.99 3.96,2.14, 1.28 7.11d 7.08d 775  6.04,2.22
COCCl; 7.05d 6.93t 7.46s 8.31 2.28,2.19 7.09m 7.09m 7.85 2.25
COCH,CHj3 6.94s 6.92s 7.14d  7.81 2.25,2.18, 1.96, 7.04d 6.88t 7.84  2.16,2.0,1.03
1.12
COCH(CH3), 7.03d 6.86d  7.10s 7.59  2.53,2.28,2.17, 7.02m 7.02m 694  2.56,2.15,1.24,
1.24 1.02
COC(CH3)3 7.03d 6.85d 7.25d 7.66 2.29,2.17,1.31 6.99m 6.93t 7.25  2.04,1.19
H 6.83 6.44 6.27 - - 6.80 6.54 3.23 1.95
3,4-(CH3),C¢H3NH-CO-CH3_; X; 3,5-(CH3),C¢H3NH-CO-CH3_; X;
COCH3_;X; H-2 H-5 H-6 N-H AlkylH H-2,6 H-4 - N-H AlkylH
COCHj3 7.22s 6.97d 7.25d 8.79 2.15,2.13,2.08 7.13s 6.67s - 8.74  2.18,2.08
COCH;Cl 7.21d 7.03d  7.25t 8.38  4.09,2.19,2.09 7.33s 6.96s 8.46 429,245
COCHCl, 7.3lm  7.06d  7.39s 9.93 6.34,3.39,2.22 7.17s 6.83s 8.12  6.03,2.30
COCCl; 7.29s 7.08d 7.33d 9.00 2.22,1.84 7.22s 6.79s 9.34  2.26
COCH,;CHj3 6.89s 6.85d 7.18d 8.53 3.13, 2.26, 2.09, 7.14s 6.74s 7.25  2.34,1.78,1.22
1.12
COCH(CH3), 7.21d 7.02d  7.32s 7.39  2.48,2.19,1.22, 7.17s 6.72s 7.40 2.47,2.15,1.26
1.20
COC(CH3)3 721lm  7.02d 7.34d 741 2.20,2.19,1.28 7.18s 6.71s 746  2.25,1.33
H 6.09 6.32 - -
2,3-Cl,C¢H3NH-CO-CH3_; X; Table 4. Chemical shifts (9,
COCHj3_;X; C-1 C-2 C-3 C-4 C-5 C-6 C=0 Alkyl C ppm) of various aromatic and
COCH; 136.7 125.5 131.7 124.2 126.9 123.2 168.2 23.0 other carbon atoms in N-(j,k-
COCH,Cl1 1353 126.1 133.0 1221 1279 1192 1640  43.1 dichlorophenyl) substituted
COCHCl, 134.8 126.6 133.1 122.6 128.0 119.4 161.8 66.9 acetamides, j,k-Cl,CqH3NH-
COCCl; 136.1 127.6 134.3 127.3 132.8 119.8 159.3 94.1 CO-CHj3_;X; (X =Cl or CH3;
COCH,CHj3 136.3 125.1 132.6 123.1 127.8 119.5 172.0 31.0,9.5 i=0,1,2o0r3).
COCH(CH3)> 136.3 125.0 132.5 121.4 127.7 119.6 175.2 36.9, 19.5
COC(CH3)3 136.4 124.9 132.5 121.5 127.8 119.3 176.7 40.3, 27.5
H 144.4 119.0 132.4 116.8 127.3 113.5 - —
COCH,_X; 2,4-Cl,CoH3NH-CO-CH5_X;
COCHj3 133.3 126.7 128.1 128.9 125.1 124.3 168.3 232
COCH,Cl 134.0 127.8 130.2 133.2 126.3 125.1 164.5 41.8
COCHCl, 141.7 122.8 127.7 128.9 119.6 116.4 165.0 69.3
COCCl; 131.7 128.3 129.1 131.1 124.7 122.0 159.1 92.5
COCH;CHj3 133.4 122.3 127.9 128.7 126.5 120.3 171.9 31.0,9.5
COCH(CH3), 133.4 127.9 128.6 128.9 123.2 122.3 175.1 36.9, 19.5
COC(CH3)3 133.4 127.7 128.3 128.6 123.3 122.0 176.4 40.0, 27.4
H 141.7 119.5 128.9 122.8 127.7 116.4 - -
COCH3_X; 2,5-Cl, CgH;NH-CO-CH3 1 X;
COCHj3 135.7 123.3 129.5 124.3 131.8 122.7 168.4 232
COCH;Cl 134.4 121.4 129.6 125.1 133.2 121.1 163.8 42.8
COCHCl, 133.9 123.0 129.6 125.6 132.5 122.7 161.9 66.1
COCCl; 133.9 122.2 129.9 126.3 133.8 121.4 159.0 92.5
COCH,;CHj3 135.4 121.6 129.4 124.2 133.2 120.8 171.8 30.7,9.2
COCH(CH3), 135.5 121.4 129.5 124.3 133.5 120.6 175.2 36.9, 19.5
COC(CH3)3 135.6 121.2 129.4 124.2 133.6 120.9 176.6 40.2,27.4
H 143.7 118.5 129.9 117.8 132.8 115.5 - -
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2,6-Cl,C¢H3NH-CO-CH3_;X; [4]

COCH;_;X; C1 C26 C35 C4 - - C=0 AlkylC

COCH; 1338 1279 1278 1278 - - 1690 223

COCH,Cl 133.9 1286 1299 1286 164.6 42.6

COCHCl, 1337 1308 1280 1287 1622 65.9

COCCl;3 1340 1305 1287 1296 159.6 92.4

COCH,CH; 1348 1260 1287 128.0 1726 31.0,29.1,9.6, 8.5

COCH(CH3), 1337 1278 1275 - 175.8  34.9,19.2

COC(CHz); 1338 128.1 1261 126.1 176.5  39.3,27.4

H 1469 1235 1290 121.0 - -

3,4-C,CoH;NH-CO-CH;_;X;

COCH;_;X; C1 C2 C3 C4 C5 C6 C=0 AlkylC

COCH; 1380 1200 131.6 1297 1290 118.7 169.0 238

COCH,Cl 1368 121.6 1322 130.1 1275 1193 1648 429

COCHCI, 1319 1215 1367 1300 1274 1193 1621 66.5

COCCly 1321 1226 1362 1300 1283 1203 1597 92.6

COCH,CH; 1387 1234 1330 1297 131.0 119.6 1727 29.7,9.21

COCH(CH3), 1386 1239 1327 1312 1295 1197 1760 35.2,19.0

COC(CH3); 1375 1219 1326 1303 1273 1195 1769 39.7,27.5

H 146.1 1163 1325 1208 130.6 1146 - -

3,5-Cl,CgH;NH-CO-CH;3_; X;

COCH;_X; C-1 C-2,6 C35 C4 C=0 AlkylC

COCH; 140.9 117.3 1342 1224 1692 239

COCH,CI 138.5 118.3 135.5 1253 1640 428

COCHCI, 139.4 117.9 134.3 1238 1620 66.4

COCCly 138.8 119.1 134.5 1247 1597 925

COCH,CH; 1398 118.4 135.1 124.1 1733  30.6,9.6

COCH(CH3), 1399 118.5 135.0 124.1 1764 364,195

COC(CHz);  139.9 118.4 135.1 124.1 1769 39.8,27.5
2.3-(CH3)2Co H3NH-CO-CH;_;X;

COCH; X, C1 C2 C3 C4 C5 C6 C=0 AlkylC

COCH; 1370 130.7 1355 1252 1273 1232 1692 23.0,200, 135

COCH,CI 1343 1292 137.6 1260 1279 1215 164.1 43.1,20.5,13.5

COCHC, 133.6 1310 137.1 1278 1252 1226 1625 66.5,19.9,133

COCCly 1333 1306 137.6 1286 1258 122.1 1599 92.9,20.3,13.4

COCH,CH;  137.1 1302 1353 1255 1273 1228 1727 29.9,20.4,13.6,9.9

COCH(CH3), 1373 1294 1354 1258 1273 1223 1753 363,205, 19.7,13.6

COC(CHz); 1368 1298 1353 1253 1269 1224 176.6 39.1,27.4,20.3,13.3

H 1443 1255 1364 1200 1255 1127 - -

COCH;3_/X; 2,4-(CH;),CeH3NH-CO-CH; _;X;

COCH; 1350 130.7 1315 1328 1264 1249 1693 23.0,20.5, 174

COCH,CI 1356 1295 1312 1320 1274 1228 1639 43.1,209,17.4

COCHC, 1314 127.6 1302 1364 1265 1232 1621 67.1,21.0,174

COCCly 1323 1280 130.6 1355 127.8 1222 1602 92.8,20.3,17.6

COCH,CH; 1349 1305 1309 133.0 1269 1242 1725 30.0,20.7, 17.6,9.9

COCH(CH3), 1348 1299 1310 133.0 127.1 1238 1753 36.2,20.8,19.7,17.6

COC(CH3); 1354 1277 1318 1342 1267 1242 1766 38.9,27.5,20.1,18.0

H 141.8 121.8 1307 1307 1268 1146 - -

COCH;_X; 2,5-(CH3)2Co H3NH-CO-CH;_;X;

COCH; 1350 127.6 130.1 1262 1353 1240 169.0 23.6,208,17.2

COCH,Cl 135.1 1283 1299 1262 1348 1250 164.6 42.7,20.3,16.9

COCHCl, 1359 128.1 130.1 1269 1337 1245 1628 66.6,20.5,16.2

COCCl3 136.6 1275 1304 1269 1334 1237 159.6 92.9,20.9,16.8

COCH,CH; 1370 1272 1305 1253 1353 123.0 1729 29.7,20.3,13.6,9.8

COCH(CH3), 1364 1261 130.1 1258 1355 1239 1752 364,21.0,19.7,17.2

COC(CH3); 1363 1257 1300 1255 1355 1234 1764 39.6,27.6,21.0,17.1

H 1442 1188 1299 1188 1360 1153 - -

Table 5. Chemical shifts (8,
ppm) of various aromatic and
other carbon atoms in N-(j,k-
dichlorophenyl) substituted
acetamides, j,k-Cl,CqH3NH-
CO-CH3_;X; (X = ClI or CHs;
i=0,1,2o0r3).

Table 6. Chemical shifts
(6, ppm) of various aro-
matic and other carbon atoms
in N-(j,k-dimethylphenyl)
substituted acetamides, j.k-
(CH3),C¢H3NH-CO-CH3_;X;
X=ClorCH;s;i=0,1,2
or 3).
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2,6-(CH3),C¢H3NH-CO-CH3_; X; [4] Table 7. Chemical shifts

COCH3_;X; C-1 C26 C35 C4 - C=0 AlkylC (6, ppm) of various aro-
COCH3 136.4 1285 1276 — 1692  22.6,19.7,18.3 matic and other carbon atoms
COCH;Cl1 1352 132.8 128.1 127.5 164.6 42.6,18.2 in N-(j,k-dimethylphenyl)
COCHCl, 135.6 1319 1285 128.2 162.6 66.9, 18.1 substituted acetamides, j.k-
COCCly 1353 1284 1279 127.6 159.6  99.0,42.8, 18.3 (CH3),C¢H3NH-CO-CH;_;X;
COCH,;CHj3 136.4 1284 126.6 126.6 173.0 29.1,25.2,18.0,10.0,88 (X =Clor CH3; i =0, 1, 2
COCH(CH3), 1355 127.0 128.0 127.0 175.0 35.8,8.3 or 3).
COC(CH3)3 1354 1277 126.6 126.6 176.6 38.9,27.5,17.9
H 146.5 124.5 1275 117.3 - 16.9

3,4-(CH3),C¢H3NH-CO-CH3_; X;
COCH3-_;X; C-1 C-2 C-3 C-4 C-5 C-6 C=0 Alkyl C
COCHj3 135.8 121.6 136.7 1322 129.5 117.8 169.2 23.9,19.6, 18.9
COCH;Cl 133.5 121.6 137.2 1343 1299 117.8 164.1 42.9,19.6, 19.1
COCHCl, 132.8 121.0 136.6 134.6 129.4 117.3 161.6 66.7,19.4, 18.7
COCCl; 133.6 121.9 137.0 134.0 129.7 118.2 159.2 92.8,19.5, 18.9
COCH;,CHj3 133.1 1262 1344 131.5 130.1 1249 172.6 39.4,29.2,18.8,9.6
COCH(CH3), 1359 121.5 137.1 1324 1299 117.6 1753 36.5,19.7, 19.6, 19.0
COC(CH3)3 135.7 121.5 136.9 1323 129.7 117.6 176.5 39.4,27.5,19.7, 19.0

3,5-(CH3),C¢H3NH-CO-CH3_; X;
COCH3_;X; C-1 C-2,6 C35 C4 - - C=0 Alkyl C
COCHj3 138.2 118.1 138.0 125.8 - - 169.1 23.9,21.0
COCH;Cl1 136.5 117.9 138.8 1269 163.9 429,21.2
COCHCl, 136.1 118.0 139.0 1274 161.8 67.0,21.3
COCCl3 136.1 1189 138.3 1273 159.6 93.1,21.1
COCH,;CHj3 138.7 117.6 136.9 126.0 159.5 30.9,21.4,9.7
COCH(CH3), 138.6 117.7 138.0 125.8 175.4 36.6,21.3,19.6
COC(CH3)3 138.3 117.8 137.8 125.7 176.6 39.4,27.5,21.2
H 146.8 113.3 138.7 120.3 - -

Ac 300F, 300 MHz FT-NMR spectrometer. The spectra
were recorded in CDCl3 and DMSO with tetramethyl-
silane (Me4Si) as reference standard.

3. Results and Discussion
3.1. 'H NMR Spectra

The assignments of the chemical shifts of the aro-
matic and other protons in all the 70 compounds are
shown in Tables 2 and 3. These chemical shifts of aro-
matic protons were calculated in three different ways
to check the validity of the principle of additivity of
the substituent effects for this class of compounds:
(i) by adding the substituent contributions [9, 10] to
the corresponding 'H chemical shifts of N-phenyl sub-
stituted acetamides, CsHsNH-CO-CH3_;X; [5]; (ii) by
adding the incremental shifts due to -NHCOCH;3_;X;
groups [5] to the 'H chemical shifts of protons of
the corresponding j.k-dichlorobenzenes/j,k-dimethyl-
benzenes; (iii) by adding the incremental shifts due
to —COCHj3_;X; groups [5] to the 'H chemical shifts
of protons of the corresponding j,k-dichloroanilines/
J,k-dimethylanilines. This has been done by recording

the "H NMR spectra of all the respective substituted
benzenes and substituted anilines under identical con-
ditions. Comparison of the three different sets of cal-
culated values showed that all the three ways of cal-
culation lead to almost the same values in most cases,
and these values are in reasonable agreement with the
measured chemical shifts of the aromatic protons.

3.2. 3C NMR Spectra

The assignments of '3C chemical shifts of aro-
matic and other carbon atoms in all 70 N-(j,k-dichloro-
phenyl)- and N-(j,k-dimethylphenyl)-acetamides and
substituted acetamides are shown in Tables 4-7.
The '3C chemical shifts of aromatic carbon atoms
in all N-(j,k-dichlorophenyl)- and N-(j,k-dimethyl-
phenyl)-acetamides and substituted acetamides, j.k-
X'2C6H3NH-CO-CH3,iXi (where j.k=23;24; 2,5;
340r3,5;X,X'=CH;orCl;i=0, 1, 2 or 3) were also
computed in three different ways, as described in 3.1.
The comparison of the three sets of calculated values
indicated that the three procedures of calculation lead
to almost the same values in most cases and these val-
ues are in reasonable agreement with the experimental
chemical shifts.
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4. Comparisons and Conclusions

The overall comparison of all the calculated and ob-
served chemical shifts of the aromatic protons and car-
bon atoms revealed that the chemical shifts calculated
by adding the shifts due to either -NHCOCH;3_;X; or
—COCH3-;X; groups to the chemical shifts of the cor-
responding aromatic protons or carbon atoms of the
respective substituted benzenes or substituted anilines
give relatively better correlations with the experimen-
tal chemical shifts than the values obtained by adding
the shifts due to the substituents in the benzene or ani-
line ring to the chemical shifts of the N-(phenyl) sub-
stituted acetamides.

The variation of 'H chemical shifts of the amide
protons with changes in side chain -NHCOCH;3_;X;
(X=CH; or Cl; i =0, 1, 2 or 3) in all the
N-(j,k-dichlorophenyl)- and N-(j,k-dimethylphenyl)-
acetamides and substituted acetamides, j,k—X’2C6H3—
NH-CO-CH;3_;X; (j,k = 2,3; 2,4; 2,5; 3,4 or 3,5;
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