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Table 1 The F and IR constants for substituents

Substituent F " Substituent F "
F 0.45 0.432 OEt 0.26 0.316
1 0.42 0.642 NOs 065 1,979
Br (145 611 N 0.51 1.000
I 0,42 0.589 CHO 0.33 0.937
OMe 0.29 0.253 H 0.03 0.842
Me 0.01 0.653 OH 0.33 0.105
Ph 0.12 0.705

% 2 mEtestsH FREER (RH)

Table 2 Molecular coding matrix for four compounds
No.  Compound F? F3 F4 F3 F6 R2 R3 R4 R5 Ra

4 phenol 003 003 003 003 0.03 0842 0842 0842 0.842 0842
9 4-Br 003 003 045 003 0.03 0842 0842 0.611 D842 08432
a7 2-NO; 065 003 003 003 0.03 0979 0842 0842 0.842 0.842

a1 2-NOg4,6-Br2 065 003 045 0.03 045 05979 0842 0611 0.842 0611

#+ 3 mEMESBMBHRENIEN

Table 3 Similarity coefficient matrix of four compounds

No. 1 1 12 15 20 24 28 31 36 51 58 59 61 64 66 69
4 101 1.00 097 0.9 087 084 095 090 0.84 077 079 1.05 095 0.78 0.95 0.68
9 1.09 0.94 091 0.89 082 0.9 0.96 0.95 0.91 0.81 0.82 0.97 0.88 0.73 0.89 0.65
37 L0l 0.99 097 0.9 087 085 111 1.05 L00 091 092 1.04 0.95 091 L10 0.79
1 102 088 086 085 078 0.76 L.06 1.04 1.02 1.00 1.00 092 0.84 08D 095 0.72
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® 4 BftEBXtat pi, N
Table 4 Prediction of pK, for substituted phenols using SC-ANN{training set)

No. X pia No. X pia
exp.  SC-ANN exp, SC-ANN

1 4-0OMe 10.21 10.19 B 2-N03 5-OMe 7.08 6.68
4 Unsubstitute  10.0 10.1 41 2-N0Oy,5-ph 6.73 7.11
fi 4-F 9.89 9.98 43 2-C1,4-C1 6-Cl .23 6.15
& 3-0FEL, 5-0Et 937 9.53 47 2Ny, 6-C1 548 5.43
12 5-F 9.29 9.42 49 2-Cl,6-C1 6,79 6.93
15 k8| 9.06 9.04 51 2-NOy 4-Br.6-Br 4.71 4.77
17 2-Cl B.79 9.02 52 2-C1,4-NOy 6-Cl A.55 385
20 3CN 8.61 8.74 57 2-N0;,4-Cl 6.46 6,27
22 2-1 8.51 B.44 58 2-C14-CN ,6-C1 4.38 4.14
24 INO, 8.36 #.19 59 3-Me 10.00 10,00
25 3-CL5-C1 819 808 61 3-0H 9,81 9.67
28 2-Cl,4-ph 207 B.53 63 3-0H,5-0H 9,35 9.27
a0 4-CN 7.97 7.99 64 2-.CHO6-NO; 6.00 5.89
a1 2-Cl4-Cl 7.89 7.63 66 2-CHO 6-CHa 10,40 0,56
34 2-C1,3-Cl 7.69 7.72 67 2-CHO,6-Cl 7.80 7.91
36 2-NO; 40Me 731 7.20 69~ 2-CHO,3-NO; 5-NOz  2.60 2.66
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Table 5 Prediction of p/,; for substituted phenols using SC-ANN(prediction set)

Ma., X Pl Mao. X pia
exp.  SC-ANN exp. SC-ANN
2 4-0FEL 1013 10.24 35 2-Cl1,5-C1 7.51 T.22
3 2-0Et 10.11 10.28 a7 2-NO3 T.23 7.18
5 2-0Me 9.98 9.92 38 4-NO3 7.16 .73
T 3-OMe 9.63 9.53 40 2-NQz 4-ph 6.74 664
9 4-Br 9.36 aTT 42 2-Br 6-Br 6.67 G667
1 30Me4-OMe 935 R 44 2-Cl4-Brg-Cl 6,21 .18
11 4-1 9.30 9.42 15 2-NO2.6F 607 586
13 4-C] 9.20 9.25 46 2-NO; 5-C1 6.05 5.39
14 A-0OMe, 5-Br 9.09 9.62 48 CN 6. 56 7.19
16 I-Br Q.03 2493 Sl 2-Cl,4-NO, 5,45 3.27
18 2.F 873 8.20 53 2-Brd4-NO,6Br 339 3.25
19 2-Br4-0OCH; B.63 B.74 54 2-14-NOy 61 3.32 3.29
21 2-Cl1,4-Cl1 5.58 8.44 a5 3-0OEt 9.66 . 2.61
23 2-Br 8.44 8.24 56 2-C1,4-Br 764 762
26 3-1,5-1 8.10 B35 60 4-CHa HL20 10.35
7 2-Cl 8.10 .49 62 4-0OH 10.35 10,05
29 3-Br,5-Br B.06 787 65 2-CHO,3-CH;,5-CHy 1040 9.22
42 3-Cl4-CL5-C1 7.84 7.95 i) 2-CHO 5-NO;y 740 6.97
33 2-Br4-Br 7.79 7.34
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fizks oyt POREE o P @ FTIRAZM TR RXMF L 2 T 6 WEIMIE, HE,
HEGDIE 10 MR, RIKEEN F2, F3, F4, F5, F6, R2, R3, R4, R5, R6. H=, (1) =
R Wi BUEM, A0 EESSY F M R SERFEEIRRLLE. REREN F, R #0T#
1 % 2 iFlil 4 FEADNS FRIGERN (SRBALR 69 x 10 WEK). BESTFRILE
e, iEFE 16 MRS S (NE D) FAEREMAE, & (1) iHHME 6916 sl RYERE.
WA RGN 3. HUERERNT RRARE-RE, U 16 MHLURRIEDRER
SRBHMAER, pK. VRSN, SN 168-1, MESH. 257X a=0.1,
I n=0.9. WHEEEEAR 32 4 (F 1), HRBHLH 37 ARABAHR (& 5). Wk
B 5 TR AT 4 A OE R ECh r=0.9927, iRHERE S D=0.241, F=2096(n=32); f#l4iF
HBEA MR SRR r=0.9813, SD=0.344, F=913.9(n=37).
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Molecular Similarity and Prediction of pK, for Substituted Phenols

Zhang Xiangdong
{Department of Chemistry, Liaoning University, Shenyang, 110036}

Abstract A procedure is presented for the prediction of physical property of organic com-
pound and QSAR/QSPR analysis based on the similarity indices using a back-propagation
neural network. The similarity indices were calculated on a chosen set of structural de-
scriptors by equation 1 and used to quantify the similarity or dissimilarity of organic
compound. The similarity indices were also used as an input parameter of neural network.
The pK, values of the 69 substituted phenols were predicted by using 32 compounds as a
training set and all 69 compounds as a predicting set. The results obtained were satisfying.
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