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Figure 1. Model of this neural network
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ron in the Middle Layer
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tives (right)
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Figure 6. Sweet/bitter structures of perillartine derivatives and related compounds
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Table 1. Input and supervised parameters for perillartine derivatives

No.™ Input parameters Supervised parameter

Sweet/Bitter ™2 L W W, W, Wy logP
1 1 852 313 285 342 199 2.58
4 1 510 313 191 294 19 0.87
8 1 8.69 319 284 342 199 2.28
28 1 936 314 294 341 198 1.10
29 1 936 314 326 356 210 1.40
34 1 6.06 309 208 301 171 1.48
37 1 8.87 33 263 3.07 252 1.10
42 1 6.29 3.09 263 3.07 252 1.48
43 1 710 3.09 191 341 1091 0.78
44 1 9.01 309 22 341 202 0.80
45 1 9.01 308 252 343 253 1.10
14 0 10.67 333 411 356 210 -0.10
15 0 936 304 376 362 222 -0.10
16 0 937 314 356 356 210 -0.92
22 0 551 3.05 253 341 197 -0.72
23 0 6.15 316 267 3.01 172 -0.72
25 0 6.05 325 262 343 203 0.34
33 0 10.67 351 4.08 363 222 0.72
48 0 798 312 342 596 2.00 1.40
49 0 768 3.09 232 584 1.96 0.80
50 0 768 3.09 243 589 257 1.10
51 0 588 272 295 392 385 1.90

*1 Structure and STERIMOL parameters of perillartine derivatives given in Figures 5, 6.

*2 1 and 0 represent sweet and bitter respectively.
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Figure 7. Error curves for training (normal perceptron
and Neco)
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Development of a Neural Network Simulator for
Structure-activity Correlation of Molecules: Neco (7)
- Hydrophobic Parameter (logP) Prediction
of Perillartine Derivatives -
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We developed a neural network simulator for structure-activity correlation of molecules: Neco. A self-
organized network model for high-speed learning was included in Neco, a perceptron type with three layers.
In the hidden layer the neurons are self-organized by using Mahalanobis generalized distance.

This report proposes an improved training algorithm to the network. A self-organizing module decides
the number of neurons in the hidden layer, at first. Then, a neuron in the hidden layer has two informations
which describe a characteristic of the neuron. In thisway, the network can evaluate stochastic characteristics
from input data better.

Using this simulator, the hydrophobic parameter, logP, of perillartine derivatives was predicted. We used
for inputs a set of six parameters. five STERIMOL (L, W, Wy, W, and Wy) and the swest/bitter activity.
The 22 sampled dataare used for training. Our neural network can accurately predict hydrophobic parameter,
logP. Compared with a normal perceptron network, the learning ability of our network is somewhat higher
and its convergence speed is greatly much larger.

This simulator doesn’t depend on the machine environment because it codes by the Java programming
language.

Keywords: Self-organized network, Neural network, Structure-Activity Correlation, Perillartine derivatives,
Hydrophobic parameter
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