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Table 1 The topological index Ty of alkyne
7. K T. %5 £ T,
1 ethye 2.8 12

undec-1-yne 28.91

2 pro-1-yne 5.09 13 dodec-1-yne 32.20

3 but-1-yme 7.61 14 tridec-1-yne 35. 63

4 but-2-yne 7.57 15 tetradec-1-yne 39,12

5 pent1-yne  10.30 16 pentadec-1-yne  42.65

6 pent2-yne  10.26 17 hexadec-1-yne  46.24

7 hex-1-yne 13,14 18  heptadec-1-yne 50,29

8 hept-1-yne  16.09 19 octadec-1-yne  53.55

9 oct1l-yne 19,15 20 nonadec-1-yne 57,27

10 noml-yne 22,30 21 icos-1-yne 54,12

11 dec-1-yne 25,53
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Fig. 1 The standard formation enthalpy of alkyne

of Calculated values and experimental values
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Table 2 The thermodynamic properties of 21 kinds of alkyne

—A,H, /]« mol™!) S,./(kJ + mol™! « k1) NG,/ (k] » mol™)
= P8

EEmE HEE ®E  ZRME HEE B/E  ZRE HEME B2
1 ethyne —226.70 —192.56 —34.14 200.80 233.51 —32.71 209.20 189.84 19.36
2 pro-l-yne —185.40 —177.97 —7.43 248.10 261.33 —13.23 194,40 195.79 —1.39
3 but-1-yne —165.20 —161.73 —3.47 290.80 292.30 —1.50 202.10 195.79 —.31
4 but-2-yne —146.30 —161.99 15,69 283.30 291.81 —8.51 185.40 202,31 —16.91
5 pent-1-yne —144,30 —144, 36 . 06 329,80  325.44 4, 36 210.20 209,50 .70
6 pent-2-yne —128.90 —144,65 15.75 331.80  324.89 6.91 194.20 209.38 —15.18
7 hex-1-yne —123.60 —126.07 2.47 368.70  360.32 8.38 218.60 216.97 1.63
8 hept-1-yne —103.00 —107.01 4.01 407.70  396. 66 11.04  226.90 224,74 2.16
9 oct-1-yne —82.40 —87.29 4. 89 446. 60 434,27 12.33  235.40 232.79 2.61
10 non-1-yne —61.80 —66.97 5.17 485.60  473.02 12,58  243.80 241.08 2.72
11 dec-1-yne —41.20 —46.16 4,96 524,50 512,72 11.78 252,20 249,57 2.63
12 undec-1-yne —20.60 —24.34 3.74 563.50 554,32 9.18 260.60 258,47 2,13
13 dodec-1-yne 0.04 —3.13 3.17 602,40 594.78 7.62 269.00 267,13 1,87
14 tridec-1-yne 20. 60 18.99 1.61 641.40  636.97 4,43 277.40 276.15 1.25
15 tetradec-1-yne 41, 30 41,47 —. 17 680. 30 679, 85 .45 285.80 285,33 .47
16 pentadec-1-yne 61. 80 64. 29 —2.49 719.30 723.37 —4.07 294.30 294.64 —.34
17 hexadec-1-yne 82.50 87.43 —4.93 758,20 767.49 —9.29 302.70 304.08 —1.38

18 heptadec-1-yne 103.10  113.56 —10.46 797.20 817.33 —20.13 311.00 314.74 —3.74

19 octadec-1-yne 123.70  134.57 —10.87 836.10 857.39 —21.29 318.70 323.31 —4.61
20 nonadec-1-yne 144,30 158.54 —14.24 875,10 903.10 —28.00 327.90 333.09 —5.19
21 icos-1-yne 164.90 138.21 26. 69 914,00  864.34 49,66 336,30 324,80 11.50
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Fig. 3 The standard Gibbs energy formation of alkyne of
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New topological index T, for studies of alkyne

WU Qi-xun ,LI Zhi-qing ,LI Qin-ling
(College of Chemistry and Life Science, Qinghai Nationalities University, Xining 81000, China)

Abstract; To reveal the relationship between a variety of physicochemical properties and structures of
alkyne. a new topological index T, was proposed to research the thermodynamic functions of alkyne
based on the distance matrix and the adjacent matrix and the number of carbon atoms. It was found that
T, has a good structure selectivity to these alkyne and has some advantages such as the simple formula
and definite physical meaning . The topological indexes T, of 21 kinds of alkyne were calculated.
Topological index T, regression analyses were carried out to build the quantitative structure-activity
relationship models between properties of alkyne including standard enthalpy of formation, standard
molar entropy, and standard Gibbs energy formation. The thermodynamic properties of alkyne were
predicted by regression equation. A linear relationship between experimental values and calculated
values were compared. The results show that the T, has good correlation relationship with standard
enthalpy of formation, standard molar entropy, and standard Gibbs energy formation; their related
coefficient differences are 0. 994, 0. 997 and 0, 988, meeting the standards of good or excellent, The
topological index T, is a new method to predict the thermodynamic properties of alkyne.
Key words: topological index; the thermodynamic functions of alkyne; quantitative structure-
activity relationship
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