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The Influence of Substituents on the UV Absorption Energies of
2-(4-X Phenyl) -5-Y Pyrimidines
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Abstract: The UV —visible absorption spectrums of 46 2—(4~-X phenyl) =5-Y pyrimidines were recorded in
anhydrous ethanol. The effects were discussed, that of substituents X and Y at the ends of the conjugate chain on

the UV absorption energy v which corresponding to the maximum absorption wavelength A . Hammett

max 2 max

parameters (o, o, o) and the excited—state substituent effect parameter o, characterizing the substituent
electronic effects of the ground state and the excited state respectively, were employed to regress against v, . A
five — descriptor model was built with high correlation coefficient ( R* =0.948 7) and small average relative
deviation (D=1.26%). The results indicate that the conjugate effect descriptor, excited—state substituent effect
parameter and the cross interaction parameter of substituents X and Y have great effect on the UV absorption. The
physical meaning of the model is elucidated based on the regression coefficients before each descriptor. The

substituent effects on the UV absorption of 2—(4~-X phenyl) =5-Y pyrimidines are compared to those observed in
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2-X-5-Y pyrimidines before.
Keywords: 2 — (4 — X phenyl) =5 =Y pyrimidine; UV - visible absorption spectrum; substituent effect;

quantitative structure—property relationship; excited—state substituent effect parameter
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No. X Y X max( expy /002" A cal) /0" No. X Y A s expy /0" A ma(cal) /10"
1 CF, OCH,4 266.60 270.03 24 F F 255.27 258.68
2 F OCH, 263.20 270.40 25 cl F 261.40 258.46
3 cl OCH, 268.50 272.70 26 H F 254.93 249.79
4 H OCH, 263.47 259.88 27 CH,4 F 261.93 257.90
5 CH, OCH,4 267.87 266.21 28 OH I 281.90 275.60
6 OH OCH, 283.20 281.85 29 OCH, I 278.33 275.23
7 OCH, OCH, 280.40 283.08 30 CF, cl 258.80 257.64
8 CF, CH, 265.71 265.29 31 F cl 265.13 268.16
9 F CH, 257.40 267.75 32 cl cl 273.10 266.66
10 cl CH, 266.20 269.24 33 H cl 262.53 259.04
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No. X Y X s (eonp) /" Amax(caty /00" No. X Y Xmax(enpy /0" X max(eal) /0"
11 H CH, 255.67 257.68 34 CH, cl 272.00 269.05
12 CH, CH, 264.87 264.62 35 OH cl 293.80 290.11
13 OH CH, 282.50 281.04 36 OCH; cl 289.33 288.83
14 OCH,4 CH;, 277.20 281.77 37 F Br 268.40 270.12
15 NO, H 286.40 286.47 38 cl Br 275.33 268.60
16 F H 258.80 265.72 39 H Br 251.27 260.87
17 cl H 263.80 265.93 40 CH, Br 275.33 271.02
18 Br H 266.60 268.63 41 OH Br 295.10 292.40
19 H H 256.33 256.21 42 OCH; Br 291.50 291.10
20 CH, H 264.60 264.31 43 NO, NO, 296.00 303.62
21 OH H 285.20 282.33 44 CF; NO, 289.60 282.80
22 OCH, H 281.20 282.24 45 cl NO, 311.00 303.01
23 CF, F 251.40 252.01 46 NH, NO, 416.90 419.21
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