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Abstract; Two novel topological electro-negativity indices based on distance matrix, named Y. and W¢
indices, were proposed to be used for modeling properties of multiple bond organic compounds by
equilibrium electro-negativity of atom and relative bond length of molecule. A quantitative structural
property relationship (QSPR) model for estimating flash point of 92 compounds was developed based on
the newly introduced topological electro-negativity indices Y. and W and path number parameter P;. The
model correlation coefficient and standard error for training set in multiple linear regression were 0. 9923
and 5. 28, respectively. The average absolute error of flash point was only 3. 86 K between experimental
and calculated values, and the relative error was 1. 46 %. Furthermore, the model was strictly tested by
both internal and external validations. The predicted values were in good agreement with experimental
values for leave-one-out (LLOO), and the training set and validation set. The results show that this QSPR

model is of good stability and powerful prediction ability.
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Table 1 Experimental and calculated data of training set for 72 compounds and validation set for 20 compounds

Flash point/K

No. Compound Ye¢ We P;

Exp. Cal.
training set

1 propane 1. 3612 1. 3333 0 169 173
2 butane 1. 8093 1. 6667 1 213 203
3 2,2-dimethylpropane 2.0794 1. 6000 0 208 213
4 hexane 2.4046 2.3333 3 250 250
5 2.2-dimethylbutane 2.2784 1. 8667 3 225 234
6 2,3-dimethylbutane 2.2986 1. 9333 4 244 239
7 heptane 2.6234 2.6667 4 269 269
8 2,4-dimethylpentane 2.5406 2. 2857 4 261 256
9 3-ethylpentane 2.5404 2. 2857 6 255 262
10 2,2-dimethylpentane 2.5171 2.1905 4 250 255
11 2,2,4-trimethylpentane 2. 6835 2.3571 5 261 268
12 3-methyl-3-ethylpentane 2. 6662 2. 2857 9 276 275
13 3-methylheptane 2.7585 2.7143 6 279 281
14 3,3-dimethylhexane 2.6916 2.3929 7 272 274
15 2,3-dimethylhexane 2.7149 2. 5000 7 283 277
16 2.5-dimethylhexane 2.7448 2.6429 5 271 277
17 nonane 2.9744 3.3333 6 304 304
18 3,4-dimethylheptane 2.8699 2.7222 9 288 293
19 2,3-dimethylheptane 2.8911 2.8333 8 288 294
20 2,3-dimethyl-3-ethylpentane 2.8003 2. 3889 12 288 290
21 3-methyloctane 2.9300 3.0556 7 297 298
22 2,2,3,4-tetramethylpentane 2.8008 2. 3889 10 284 286
23 2,2-dimethylheptane 2.9015 2. 8889 6 297 291
24 2.,4-dimethylheptane 2. 8910 2.8333 7 288 292
25 3,3.4-trimethylhexane 2.8128 2.4444 11 288 290
26 2,3,5-trimethylhexane 2.8594 2.6667 8 288 289
27 2.2,3-trimethylhexane 2. 8369 2.5556 9 288 288
28 3,5-dimethylheptane 2. 8806 2.7778 8 288 293
29 tetraethylmethane 2.8124 2.4444 12 294 292
30 4-ethyloctane 2.8906 2.8333 8 314 294
31 undecane 3. 2504 4..0000 8 333 335
32 tetradecane 3.5784 5. 0000 11 372 377
33 hexadecane 3.7586 5. 6667 13 408 403
34 2-methylbutane 2.0794 1. 8000 2 216 221
35 2-methylpentane 2.3554 2.1333 3 250 243
36 2,3,3-trimethylpentane 2.6486 2.2143 9 273 273
37 2,2-dimethylhexane 2.7228 2.5357 5 269 274
38 3-ethyl-2,2-dimethylpentane 2.8128 2. 4444 10 286 287
39 2,4 ,4-trimethylhexane 2. 8367 2.5556 8 288 286
40 4 ,4-dimethylheptane 2.8591 2.6667 8 288 289
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Table 1 (continued)

Flash point/K

No. Compound Ye We Py
Exp. Cal.
41 2,3, 3-trimethylhexane 2. 8250 2. 5000 10 288 289
42 3-methylpentane 2.3640 2.0667 4 241 245
43 2,3-dimethylpentane 2.5169 2.1905 6 258 259
44 2,2,3-trimethylbutane 2. 4660 2.0000 6 247 253
45 octane 2. 8107 3.0000 5 286 287
46 2,2,3,3-tetramethylbutane 2.6122 2.0714 9 273 268
47 2,3,4-trimethylpentane 2. 6749 2.3214 8 273 274
48 3.4-dimethylhexane 2.6992 2.4286 8 277 277
49 tridecane 3.4780 4. 6667 10 352 363
50 pentadecane 3.6715 5.3333 12 388 390
51 propene 1. 3368 1. 2467 0 165 170
52 1-pentene 2.1334 1. 9480 2 222 227
53 1-hexene 2.3998 2.2900 3 247 249
54 2-methyl-1-butene 2.0713 1. 7480 2 223 220
55 3-methyl-1-butene 2.0706 1. 7480 2 216 220
56 3,3-dimethyl-1-butene 2.2718 1. 8234 3 230 233
57 2-methyl-1-pentene 2.3501 2.0900 3 247 242
58 3-methyl-1-pentene 2.3311 2.0234 3 244 240
59 1-heptene 2.6203 2.6296 4 265 268
60 2-heptene 2.6159 2.6048 4 269 267
61 3-heptene 2.6133 2.5924 4 267 267
62 2,4-dimethyl-1-pentene 2.5372 2.2486 4 257 257
63 2.,3-dimethyl-2-pentene 2.5048 2.1162 6 269 257
64 2-octene 2. 8051 2. 9443 5 294 286
65 1-decene 3.1187 3. 6407 7 321 319
66 2-ethyl-1-butene 2.3318 2.0234 4 247 242
67 1-hexyne 2.3997 2.2597 3 252 248
68 2-methyl-1, 3-butadiene 2.0625 1. 6961 2 220 218
69 propylbenzene 2. 9046 3.6511 8 320 311
70 4-isopropyl-1-methyl-benzene 3.0017 3.5224 11 320 320
71 1-octene 2. 8086 2.9675 5 294 286
72 2-methyl-1, 3-pentadiene 2.3384 3.0311 3 261 260

validation set

1 pentane 2. 1410 2.0000 2 224 228
2 3,3-dimethylpentane 2.4924 2.0952 6 254 256
3 2,2,3-trimethylpentane 2.6579 2. 2500 8 270 272
4 3-ethylhexane 2.7296 2.5714 7 278 279
5 2.,4-dimethylhexane 2.7226 2.5357 6 283 276
6 2,6-dimethylheptane 2.9210 3.0000 6 299 295
7 2,2,5-trimethylhexane 2. 8706 2.7222 6 286 287
8 2,3, 4-trimethylhexane 2. 8366 2.5556 10 288 291
9 decane 3.1197 3. 6667 7 319 319
10 dodecane 3.3692 4. 3333 9 344 349
11 2-methylheptane 2.7790 2.8214 5 277 282
12 2-methylpropane 1. 7431 1. 5000 0 186 194
13 3-methylhexane 2.5626 2. 3810 5 258 263
14 2,2,4,4-tetramethylpentane 2.8135 2. 6667 6 276 283
15 2.2.,4-trimethylhexane 2. 8484 2.6111 7 288 286
16 1-butene 1. 7964 1. 6017 1 193 201
17 4-methyl-1-pentene 2.3495 2.0900 4 241 244
18 3-methyl-2-pentene 2. 3252 1. 9974 4 250 241
19 2,3-dimethyl-1-pentene 2.5132 2.1534 6 256 258
20 5-tert-butyl-m-xylene 3.1902 3. 5446 15 345 338
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