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Topological Research of Standard Entroplies of Alkanes

Abstract

Mu Lailong®  Feng Changjun

Department of Chemistry Xuzhou Normal University Xuzhou 221009

According to the peak numbers of the nuclear magnetic resonance and the Randic embranchment degree

of the carbon atom the carbon atom’s characteristic value is derived. A novel connectivity indexes ™Y based on the

adjacency matrix and the characteristic worth of the carbon atom is constructed. The zeroth-order connectivity inde-

xes "Y among the connectivity index "Y are very easy to be calculated and have good discrimination between isomer-

ic alkanes. The zeroth-order connectivity indexes Y of 157 alkanes are calculated and correlated with the standard

entropies of the alkanes

and the property is well modeled R =0.9985 .

It is concluded that the index °Y bears

good structure selectivity and property relativity compared with Randic’s °y and Ni Caihua’s topological information

index which provids a valid method for predicting the standard entropies of alkanes.
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Table 1 The relativity of standard entropies of 157 alkanes with °Y
S g Method 1 Method 2 S g Method 1 Method 2
Compound Oy Compound oy

Exp. Cal. Rel. er Cal. Rel. er Exp. Cal. Rel. er Cal. Rel. er
2 3.162  229.5 232.5 1.29  232.4 1.26 15 27.408 739.3 739.5 0.03 739.3  0.00
3 4.950 269.9 269.8 0.02 269.8 0.04 16 29.278 778.3 778.6  0.04 778.4  0.02
4 6.828 310.1 309.1 0.32  309.0 0.34 17 31.149 817.3 817.7 0.05 817.6 0.03
2m3 6.224  294.6 296.5 0.64 296.4 0.62 18 33.020 856.2 856.9 0.08 856.7 0.06
5 8.699 348.9 348.2 0.19 348.2 0.21 19 34.891 895.2 896.0 0.09 895.8 0.07
2m4 8.184 343.6 337.5 1.78  337.4 1.80 20 36.762  934.1 935.1 0.11 934.9  0.09
22mm3 6.915 306.4 310.9 1.48  310.9 1.46 22mm8 16.436  511.7  510.1 0.31 509.9 0.34
6 10.570  388.4 387.4 0.26 387.3 0.29 23mm8 17.143 527.2 524.8 0.45 524.7 0.48
22mm4 8.975 358.2 354.0 1.17  353.9 1.19 24mm8 17.067 527.2 523.2 0.75 523.1 0.78
23mm4 9.589 365.8 366.9 0.29 366.8 0.27 25mm8 17.079 527.2 523.5 0.71 523.4  0.73
2m5 10.045 380.5 376.4 1.08  376.3 1.10 26mm8 17.089 527.2 523.7 0.67 523.6 0.69
3m5 10.140  379.8 378.4  0.37 378.3  0.40 27mm8 17.004 515.7 521.9 1.21 521.8 1.19
7 12.441 427.9 426.5 0.33  426.4 0.35 33mm8 16.622 520.8 513.9 1.31 513.8 1.34
22mm5 10.824  392.9 392.7 0.05 392.6  0.08 34mm8 17.224 530.1 526.5 0.68 526.4 0.70
23mm5 11.541 414.0  407.7 1.53  407.6 1.55 35mm8 17.152  530.1 525.0 0.96 524.9  0.98
24mm5 11.379  396.6 404.3 1.94  404.2 1.92 36mm8 17.174 524.3 525.5 0.22 525.4  0.20
33mm5 11.031  399.7 397.0 0.67 396.9  0.69 44mm8 16.600 520.8 513.5 1.40 513.4 1.42
3e5 12.091 411.5 419.2 1.87  419.1 1.84 45mm8 17.214 524.3 526.3 0.38 526.2 0.36
2m6 11.916  419.4 415.5 0.92 4154 0.95 33eed 16.984 511.7  521.5 1.93  521.4 1.90
3mb 12.001 424.1 417.3 1.60  417.2 1.63 34ee6d 17.383 515.7 529.9 2.75 529.7 2.73
223mmm4  10.309 383.3 381.9 0.36 381.8 0.38 33ee2m5 16.574 498.6 512.9 2.87 512.8 2.84
8 14.312  466.7 465.6  0.23  465.5  0.25 3e22mm6  16.170 504.4  504.5 0.0l 504.4  0.01
22mmb6 12.695 431.2  431.8 0.14 431.7 0.12 3e23mm6  16.377 513.5 508.8 0.92  508.7 0.94
23mmb 13.402 444.0 446.6 0.59 446.5 0.56 3e24mm6  16.826 517.1 518.2  0.21 518.1 0.19
24mmb6 13.335 445.6 445.2  0.09  445.1 0.11 3e25mm6  16.681 514.2  515.2 0.19  515.1 0.16
25mmb6 13.262  439.0  443.7 1.06  443.6 1.04 3e34mm6  16.473 513.5 510.8  0.53  510.7  0.55
33mmb6 12.880 438.1 435.7 0.55 435.6 0.57 4e22mm6  16.049 498.6 502.0 0.66 501.8  0.64
34mm6 13.492  448.3 448.5 0.04  448.4  0.024 | 4e23mm6 16.832 514.2 518.3  0.80 518.2 0.78
3e6 13.952  458.2  458.1 0.02  458.0 0.04 4e24mm6  16.251 507.8 506.2  0.31] 506. 1 0.34
3e2m5 13.486 441.1 448.4 1.65  448.3 1.62 4e33mm6  16.362 507.8 508.5 0.14 508.4 0.12
3e3m5 13.085 432.9 440.0 1.63  439.9 1.61 3e2m7 17.218 527.2 526.4 0.16 526.3 0.18
2m7 13.787 455.3 454.7 0.14 4545 0.17 3e3m7 16.804 520.8 517.7 0.58 517.6 0.6l
3m7 13.872  461.6  456.4 1.12 456.3 1.14 3e4m7 17.298 527.2 528.1 0.16  528.0 0.14
4m7 13.862 453.3 456.2  0.64  456.1 0.62 3e5m7 17.242  527.2  526.9 0.06 526.8 0.08
223mmm5  12.370  425.2  425.0 0.04 424.9  0.07 4e2m7 17.147 527.2  524.9  0.44 524.8 0.46
224mmm5  12.142  423.2  420.3 0.70 420.2 0.72 4e3m7 17.298 530.1 528.1 0.38  528.0 0.41
233mmm5 12.478  431.5 427.3  0.98  427.2 1.00 4edm7 16.783 520.8 517.3 0.67 517.2  0.69
234mmm5  12.935 428.1 436.8 2.04 436.7 2.02 5e2m7 17.169 521.5 525.4 0.75 525.3 0.73
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St g Method 1 Method 2 St g Method 1 Method 2
Compound Oy Compound Oy
Exp. Cal. Rel.er  Cal. Rel. er Exp. Cal. Rel.er  Cal. Rel. er

2233mmmm4  11.292  389.4  402.5 3.36  402.4  3.33 3e8 17.694 534.5 536.4 0.35 536.2 0.33
9 16.183 505.7 504.8 0.19 504.6 0.21 4e8 17.684 540.2 536.2 0.76  536.0 0.78
33ee5 15.135 461.5 482.8 4.62  482.7 4.60 | 3e223mmm5 15.388 490.7  488.1 0.53  488.0 0.55
22mm7 14.565 473.1 470.9 0.46  470.8  0.48 | 3e234mmm5 15.967 486.3 500.2  2.87  500.1 2.84
23mm7 15.273 488.6 485.7 0.59 485.6  0.61 4ip7 17.209 521.5 526.2  0.91 526.1 0.89
24mm7 15.196 488.6 484.1 0.92  484.0 0.94 3ip2mb 16.736  508.4  516.3 1.55  516.2 1.53
25mm7 15.218 488.6 484.6  0.82 484.5 0.85 2m9 17.529 534.5 532.9 0.29 532.8 0.31
26mm7 15.133  477.1 482.8 1.20  482.7 1.17 3m9 17.614 540.2 534.7 1.03  534.6 1.05
33mm7 14.751 482.2 474.8 1.53  474.7 1.55 4m9 17.604 540.2 534.5 1.07 534.4 1.09
34mm?7 15.353  491.5 487.4 0.83  487.3  0.86 Sm9 17.604 534.5 534.5 0.00 534.4 0.02
35mm7 15.291 485.5 486.1 0.12  486.0  0.10 P2334mmmmm5 14.781 472.0 475.4 0.74 475.3 0.72
44mm7 14.729 476.4 474.4  0.43  474.2  0.45 P2344mmmmm5 14.573 462.8 471.1 1.78  471.0 1.76
3e7 15.823 495.9 497.2 0.27 497.1 0.25 4p7 17.675 525.3 536.0 2.02 535.8 2.00
4e7 15.814 495.9 497.0  0.23  496.9  0.21 | 2233mmmm6 15.191 485.0 484.0 0.20 483.9 0.22
3e22mm5  14.309 460.1 465.6 1.19  465.5 1.17 | 2234mmmm6 15.709 494.3 494.8  0.11 494.7  0.09
3e23mm5>  14.528 469.2 470.2  0.20 470.0  0.18 | 2235mmmm6 15.565 491.4 491.8 0.09 491.7  0.06
3e24mm5  14.874 469.9  477.4 1.59  477.3 1.57 | 2244mmmm6 14.938 485.0  478.7 1.29  478.6 1.31
3e2m6 15.347 488.6 487.3  0.27  487.2  0.29 | 2245mmmm6 15.498 491.4 490.4  0.20 490.3  0.22
3e3m6 14.934 482.2 478.6 0.74  478.5  0.76 | 2255mmmm6 14.819 470.1  476.2 1.31  476.1 1.29
4e3m6 15.437 488.6 489.2  0.11 489.0  0.09 | 2334mmmm6 15.866 500.5 498.1 0.48  498.0 0.50
4e2mb 15.286 482.9 486.0 0.64 485.9  0.62 | 2335mmmm6 15.645 494.8 493.5 0.25 493.4  0.28
2m8 15.658 495.9 493.8 0.43  493.7  0.45 | 2344mmmm6 15.811 500.5 497.0 0.71 496.9 0.73
3m8 15.743 501.7 495.6 1.22  495.4 1.25 | 2345mmmm6 16.282 498.3  506.8 1.71 506.7 1.69
4m8 15.733  501.7 495.4 1.27  495.2 1.29 | 3344mmmm6 15.392 488.3  488.2  0.02  488.1 0.04
223mmm6  14.231 465.9 463.9  0.42 463.8 0.44 223mmm7  16.102 504.4  503.1 0.27  503.0 0.29
224mmm6  14.098 465.8  461.2 1.00  461.1 1.02 224mmm7  15.959 504.4  500.1 0.8  500.0 0.88
225mmm6  14.041 460.1 460.0 0.03  459.9  0.05 225mmm7 15.997 504.4 500.9 0.70 500.8 0.73
233mmm6  14.327 469.2 465.9 0.69  465.8 0.72 226mmm7 15.911  498.6  499.1 0.08  499.0 0.06
234mmm6  14.887 478.5 477.7 0.18 477.5  0.20 233mmm7  16.197 507.8  505.1 0.53 504.9 0.56
235mmm6  14.736  469.9 474.5  0.98  474.4  0.96 234mmm7  16.748 517.1 516.6 0.10 516.5 0.12
244mmm6  14.198  469.2  463.2 1.27  463.1 1.29 235mmm7  16.692 517.1 515.4  0.33 515.3  0.35
334mmm6  14.423  474.9  468.0 1.46  467.8 1.49 236mmm7  16.619 514.2  513.9  0.07 513.8  0.09
2233mmmmS5  13.342  446.4 445.3  0.24  445.2  0.26 244mmm7  16.047 507.8  501.9 1.15  501.8 1.18
2234mmmm5 13.758 452.8 454.0 0.28  453.9  0.25 245mmm7  16.687 517.1 515.3  0.35 515.2  0.37
2244mmmm5 12.882 431.5 435.7 0.98 435.6  0.96 246mmm7  16.530 508.4 512.0 0.70 511.9  0.68
2334mmmm5 13.921 450.4  457.5 1.57  457.4 1.54 255mmm7  16.097 507.8 503.0 0.95 502.8 0.97
10 18.053 544.6 543.9  0.13  543.7 16 334mmm7 16.284 513.5  506.9 1.30  506.8 1.32
11 19.924 583.6 583.0 0.10 582.9 13 335mmm7  16.154 513.5 504.2 1.83  504.0 1.85

o o o

12 21.795 622.5 622.1 0.06 622.0 .08 344mmm7 16.272  513.5 506.6 1.35 506.5 1.37




201
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St g Method 1 Method 2 St g Method 1 Method 2
Compound Oy Compound Oy
Exp. Cal.  Rel.er Cal.  Reler Exp. Cal.  Rel.er Cal.  Reler
13 23.666 661.4 661.3 0.02 661. 1 0.05 345mmm7  16.838 517.1 518.5 0.26 518.3 0.24
14 25.537 700.4  700.4 0.00 700.2 0.03
% m —methyl e —ethyl ip—isopropyl p —protpyl 2 —ethane 3 —propane 3e2m6 —2-methyl-3-ethyl-hexane.
Cal. —the calculated values Rel. er. — the relative error.
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