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| Abstract |

3D-QSAR on the inhibitory activities of 6-bromobenzo-[4,5]imidazo[1,2a]-pyridin-8,9-diones analogues as
substrate molecule were studied quantitatively using COMFA and CoMSIA methods. The statistical values of
CoMFA model was better predictability and fitness than CoMSIA model. The inhibitory activities according
to the optimized CoMFA 2 model were dependent on the steric field (90.4%). From the CoMFA contour maps,
it is found that the branched side chain as R-group will be directly attached to the carbon atom (ipso carbon)
of substituent, the inhibitory activities had expected to increase. The positive charge favor groups were placed
in the position between imidazol ring and pyridine ring, the inhibitory activities would increase. And if the
groups of liner type will be substituted, hydrophilic favor group would raise inhibitory activities.
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Fig. 1. General structure of 7-substituents (R) on the imidazol ring
in 6-bromo-benzo-[4,5]imidazo[1,2u]pyridin-8,9-dione analogues.
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Fig. 2. Alignment of the potential energy minimized substrate
structures according to a least-squares atom based fit.
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Table 1. Observed inhibition activity (Obs.plso) of 6-bromobenzo[4,5]imidazo[1,2a]-pyridin-8,9-dione analogues against photosystem
I, predicted activities (Pred. plso) by optimized CoMFA models with two alignments and their deviations for training set

No. Substituents (R) Obs.plso CoMFA 1 CoMPA 2
Pred.” Dev.” Pred.” Dev.”
1 2,2-dimethylpropyl 5.19 5.32 -0.13 5.25 -0.06
2 n-Propyloxy- 5.52 5.62 -0.10 5.69 -0.17
4 Phenyl- 5.72 5.87 -0.15 5.60 0.12
5 n-Butyloxy- 5.77 5.59 0.18 5.75 0.02
6 Ethoxy- 5.92 5.96 -0.04 5.83 0.09
7 n-Butyl- 6.33 6.74 -0.41 6.44 -0.11
8 Br- 6.36 6.29 0.07 6.27 0.09
9 n-Pentyl- 6.40 6.54 -0.14 6.42 -0.02
10 n-Hexyl- 6.44 6.49 -0.05 6.51 -0.07
12 n-Propyl- 6.66 6.31 0.35 6.62 0.04
13 Ethyl- 6.70 6.83 -0.13 6.78 -0.08
15 n-Heptyl- 6.80 6.51 0.29 6.64 0.16
17 Cyclohexyl- 6.90 7.01 -0.11 6.92 -0.02
18 Dimethylpropyl- 7.05 6.96 0.09 7.08 -0.03
19 Ethylpropyl- 7.36 7.28 0.08 7.41 -0.05
20 t-Butyl- 7.47 7.52 -0.05 7.58 -0.11
21 i-Propyl- 7.51 7.54 -0.03 7.30 0.21
a)predicted values by the COMFA models, “different between observed and predicted value.
Table 2. Summary of the statistical parameters of 3D-QSAR models with two alignments
) PLS Analyses
Models No. Alignments — R 5 3
Grid (A)  Component Tov. e, SEqev. F .
CoMFA 1 FF 2.0 4 0.582 0.964 0.151 79.852
CoMFA 29 BF 20 4 0645 6w 0 U
CoMSIA 1 AF (0=0.4) 1.0 5 0.556 0.943‘ 0.198 36.146
CoMSIA 2 FF (0=0.4) 1.0 5 0.580 0.949 0.186 41.137

Abbreviations: FF; field fit alignment, AF; atom based fit alignment, F: fraction of explained versus unexplained variance; Attenuation

factor: a; PCross-validated 1%
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Fig. 4. Steric, electrostatic and CoMFA-HINT contour maps of
the CoMFA 2 model for the photosystem II inhibition
activities (stdev*coeff). The most active compound (21) is
shown in capped sticks.

Table 3. Summary of field contribution ratio, Ave. and PRESS of 3D-QSAR models

Contribution ratio (%) Training set Test set
Model No.
S E Hy HA Ave. PRESS Ave. PRESS
CoMFA 1 88.5 8.7 2.8 - 0.140 0.526 0.955 4.559
CoMFA 29 - 90.4 7.1 2.5 = 0.085 0.175 0.521 1,549
CoMSIA 1 388 - 57.0 4.2 0.127 0.431 0.981 4235
CoMSIA 2 43.4 - 523 43 0.126 0.386 0.993 4.495

Abbreviations: S: steric, E: electrostatic, Hy: hydrophobic, HA: H-bond accept field, Ave.: average residual, PRESS: predictive

residual sum of squares, a)Optimized model.

Table 4. Observed inhibition activity (Obs.plso) against photosystem Il and predicted inhibition activity (Pred.plso) by the optimized

3D-QSAR models for the test set

. CoMFA 1 CoMFA 2
No. Substituents (R) Obs.plso Prod.” ) Prod® Dev?
3 2,2 2-trifluoroethyl- 5.62 7.07 -1.45 6.67 -1.05
11 methyl- 6.62 6.79 -0.17 6.24 0.38
14 2-methylpropyl- 6.76 5.60 1.16 6.22 0.54
16 propylbutyl- 6.80 5.76 1.04 6.90 -0.10

“The values were predicted according to the optimized models in Table 2.,

predicted (Pred.plsp) values.

Pdifference between observed (Obs.plse) values and
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