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Quantitative relationship between boiling points and molecu ar
structure of halogeno-benzene compounds

ZHANG Yulin

(College of Sciences, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abdgract : Researcheson the quantitative relationship between boiling points and molecular structure of
halogeno- benzene compounds based on moleculas structure information connectivity index "L are made.
Based on the new atomic deltad? proposed in this paper ,and the adjacency matrix of molecular topological
graph ,a novel molecular structure information connectivity index "L (m = 0,1,2) isconstructed. Relativity
between the topological indexes™L (m = 0,1,2) and boiling points of halogeno-benzene compoundsis stud-
ied. The results show that for the boiling points of halogeno-benzene compounds the topological indexes
"L (m = 0,1,2) have good structure-property correlativities and these correlativities are even better than
those of the topological indexes ™ X" ( Kier’ sindexes). The correlation coefficients of the six and seven var-
iable regresson equationswith™. (m=10,1,2) ,1g"L (m = 0,1,2) and MW (relative molecular weight) as
independent variable are 0.999 1,0.999 6 ,respectively. The predicted results are very satiSactory.

Key words: molecular structure information connectivity index ; halogeno-benzene compound ; boiling
point (b. p.) ;correlativity
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119.867 7 'L - 32.104 2 %L, (9 :
n=37,R=0.980 1(0.972 8) ,s=11.75(13.72) , b. p./ K=102.2137 - 15.663 2 °L +138.180 3'L -
F=268.39(193.91) 6.621 1°L - 0.588 6MW, (10)
MW n=37,R=0.9959(0.979 7) ,s=5.44(12.05) ,
, (9) MW, F=970.58(191.12)
1 "L (m=0,1,2)
Table1l Topologica index "L (m = 0,1,2) and boiling points of halogeno- benzene compounds
oL 1 21 Mw PP y (1811 K bp( /K bp )

No. Compound b.p- ep) Eq.((lfﬁ)l) Error Eq.((lfﬁ)i) Error
1 CeHsF 4.426 4 2.964 6 2.1585 96.10 358.25 354.05 -4.20 358.45 +0.20
2 1,2,3,4CsH2Fs 5.2251 3.2341 2.557 7 150.08 366. 65 365. 29 -1.36 366. 82 +0.17
3 1,2,4,5CsHz2Fa 5.2251 3.224 3 2.5889 150.08 362.65 364.14 +1.49 363.55 +0.90
4 CsHsCl 5.2350 3.445 4 2.8253 112.56 405. 15 405. 32 +0.17 404. 66 - 0.49
5 1-F2-A-CsHa 5.501 3 3.5352 2.907 0 130.55 410.75 407.18 - 3.57 408. 31 -2.44
6 1-F3d-CsHa 5.501 3 3.5255 2.9906 130.55 400. 75 404. 65 +3.90 402.07 +1.32
7 1-F4-0-CsHa 5.501 3 3.5255 2.9838 130.55 403.15 404.78 +1.63 402. 46 - 0.69
8 1,2CsHaC2 6.309 9 4.016 0 3.526 3 147.00 453. 65 452.53 -1.12 453. 86 +0.21
9 1,3CsHsd2 6.309 9 4.006 3 3.6573 147.00 446.15 448. 60 +2.45 446. 65 +0.50
10 1,4CsHaC2 6.309 9 4.006 3 3.6506 147.00 447.15 448.73 +1.58 446. 92 -0.23
11 1-C-2-Br-Cs Ha 7.1135 4.493 8 4.1417 191.45 477.15 476.02 -1.13 476.92 -0.23
12 1-C-3Br-Cs Ha 7.1135 4.484 1 4.3199 191.45 469. 15 470.80 +1.65 469.54 +0.39
13 1-C-4-Br-Ce Ha 7.1135 4.484 1 4.3131 191.45 469. 15 470.93 +1.78 469.73 +0.58
14  1-C-2-1FCsHa4 8.038 8 5.044 0 4.8503 238.46 507. 65 506. 40 -1.25 507.27 -0.38
15 1-C-3FCsHa4 8.038 8 5.034 3 5.0829 238.46 503. 15 499. 80 -3.35 500. 29 -2.86
16 1-Cl-4-I-CsHa 8.038 8 5.034 3 5.076 1  238.46 500. 15 499.93 -0.22 500.41 +0.26
17 1,2,3CsH3C3 7.384 8 4.586 7 4.2330 181.45 491. 65 490. 68 -0.97 492.58 +0.93
18 1,2,4CsH3C3 7.384 8 4.576 9 4.3583 181.45 486. 65 486.34 -0.31 486.79 +0.14
19 1,3,5CsHs3C3 7.384 8 4.567 2 4.496 1 181.45 481.15 481.80 +0.65 480.94 -0.21
20 1,2,3,4C6H2C 4 8.459 7 5.157 3 4,9398 215.89 527.15 523.54 -3.61 524.56 - 2.59
21 1,2,3,5CsH2C4 8.459 7 5.147 6 5.0718 215.89 519.15 518.71 -0.44 519.51 +0.36
22 1,2,4,5CsH2C4 8.459 7 5.147 6 5.066 0 215.89 517.65 518.82 +1.17 519.62 +1.97
23 CsHCls 9.534 5 5.728 0 5.6533 250.34 550. 15 553.04 +2.89 551.78 +1.63
24 Ce HsBr 6.038 6 3.923 2 3.4879 157.01 429.15 432.36 +3.21 430. 10 +0.95
25 1,2-CsHa4Br2 7.917 0 4.971 6 4.7570 235.91 498. 15 499. 62 +1.47 500. 29 +2.14
26 1,3-CsH4Br2 7.917 0 4.961 9 4.9825 235.91 491.15 493.20 +2.05 493.23 +2.08
27 1,4 CsHaBr2 7.917 0 4.961 9 4.9757 235.91 491. 65 493.33 +1.68 493. 36 +1.71
28 1-C-3C-5Br-CeHs 8.188 4 5.0450 5.158 7 225.90 505. 15 501.70 -3.45 502. 19 -2.96
29 1-C-3-C-2-Br-CsHs  8.188 4 5.064 5 4.8012 225.90 515.15 512.97 -2.18 514.08 -1.07
30 1-G-2C-4Br-CsHs 8.1884 5.054 7 5.0209 225.90 510. 15 506. 57 - 3.58 507.16 -2.99
31 1,2 4 CsHsBr3 9.795 5 6.010 3 6.2517 314.80 548.15 550. 98 +2.83 551.29 +3.14
32 1,3,5CsHsBr3 9.795 5 6.000 6 6.4839 314.80 544.15 543.89 - 0.26 546.81 +2.66
33 1,2,3,5CsH2Bra 11.673 9 7.058 8 7.5334 393.70 602. 15 605. 22 +3.07 600. 57 -1.58
34 Cs Hsl 6.963 9 4.473 4 4.2508 204.01 461. 45 465.18 +3.73 463. 82 +2.37
35 1-F2-I-CsHa 7.230 2 4.563 2 4.2310 222.00 461.75 461.11 -0.64 460. 58 -1.17
36 1-F4FCsHs 7.230 2 4.553 5 4.409 4 222.00 456. 15 455.83 -0.32 453.39 -2.76
37 1,3CeHal2 9.767 7 6.062 3 6.5084 329.91 558. 15 552.54 - 5.61 555.91 -2.24

=bp.( )-bop()
Note:Error = b. p. (ca.) - b. p. (exp.)
, 438.645 5I¢°L - 0.359 2MW, (11)

0,1,2)

b. p./ K= - 3.659 0+23.702 8°L +

MW

"L(m=0,1,2) ,1g"L (m=

n=37,R=0.992 1(0.980 7) , s=7.43(11.59) ,
F=688.17(276.05) ;
b.p./ K=55.991 9 +61.311 7'L +358.037 6 Ig'L -
0.485 1MW,

(12)
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n=37,R=0.997 3(0.987 2) ,s=4.31(9.43) ,
F=2 066.49(422.16) ;

b. p./ K= - 429.704 1- 210.048 7°L +

2 968.845 7 Ig°L +494.812 2'L -
3382.4875I1g'L - 0. 774 6MW,
n=37,R=0.998 5(0.990 2) ,s=3.34(8.54) ,
F=2 070.74(310.65) ;

b. p./ K= - 522.456 9- 235.717 3°L +
3299.674 4 1¢°L +563.775 6'L -
3751.43411¢g'L - 18.337 5°L - 0.760 8MW, (14)
n=37,R=0.999 1(0.991 0) ,s=2.70(8.30) ,
F=2 636.67(274.57) ;

b.p./ K= - 54.291 4- 5.317 1°L + 36.456 6'L +
949.958 2 Ig'L + 10. 948 3°L - 282.997 4 |g’L -

(13)

0.459 1MW, (15)
n=37,R=0.997 8(0.990 5) ,s=4.11(8.56) ,
F=1 134.72(258.06) ;
b. p./ K= - 815.512 1- 276.528 9°L +
3938.97451¢°L +536.715 1'L -
3225.729 2 1g'L +38.089 0°L -
655.437 31g°L - 0.818 9MW, (16)
n=37,R=0.999 6(0.991 1) ,s=1.89(8.43) ,
F=4 622.37(228.35)
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