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Abstract 

The QSPR analysis of the distance-based topological indices Wiener, Terminal, and Hyper Wiener is discovered for 67 

alkanes,. The eight physicochemical qualities of 67 alkanes and the three different types of Wiener index values are 

connected to predict the physicochemical features of structural isomers of alkanes. In this study, the QSPR method is 

used to analyse alkane characteristics for indices. 
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Introduction  

The Queen of Mathematics is graph theory. There are vertices and edges in a linear graph. A molecular graph in 

chemical graph theory is a graph-theoretical representation of the structural formula of a chemical molecule. Numerous 

topological indices are dealt with in graph theory. The highly anticipated physicochemical features of all sorts of 

alkanes are found using the distance-based topological indices known as the Wiener index, Terminal Wiener index, and 

Hyper Wiener index. The level of prediction for the physicochemical characteristics of alkanes is evaluated by 

computing the coefficient of correlation between the three types of Wiener indices and the physicochemical properties 

of 67 alkanes. 

Basic definition 

The first index used to determine distance-based topological indices is the Wiener index. Harry Wiener, who first 

invented the Wiener index in 1947, received its name. The Wiener index, which measures molecular distance, is also 

the oldest topological index. Suppose G is a connected graph. The Wiener index of a connected graph G is denoted by 

W(G) and is defined by 

W(G= ∑𝑢,𝑣∈𝑉(𝐺) dG(u, v) 

Where dG(u,v) is the distance between the vertices u and v. 

Terminal Wiener index 

A linked graph, G, shall exist. The total of the distances between all pairs of a graph G's pendent vertices is known as 

the graph's terminal Wiener index. 

Terminal Wiener index  

TW(G) =∑1≤𝑖<𝑗≤𝑘 d(u, v \G) 

Hyper Wiener index  

Hyper Wiener index was introduced by Milan Randic in 1993.This index is applied for trees. The Hyper Wiener index 

is denoted by HW(G) = 1/2∑ [ dG(u, v)+dG2(u, v) ] 
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The uses of Distance based topological indices in QSPR studies 

The eight physicochemical properties [boiling point (Bp), molar volume (Mv) at 20 c, molar fractions (Mr), at 20 c, 

heats of vaporisation (hv) at 25 c, surface tensions (St) at 20 c, and melting points (Mp) of 67 alkanes from n butanes to 

nonane are used in this paper along with the three types of distance-based topological The eight physicochemical 

parameters of 67 alkanes as well as their property values are listed in table [1] in Dejan Plasvic et alstudy .'s from [25]. 

Table 1 

The table 1 shows the 67 alkanes and its eight physico chemical properties  
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Table 2 

The table 2 shows the calculated value of 67 alkanes for the three types of Wiener indices 

S.No. Alkane W(G) TW(G) HW(G) 

1 Butane 10 3 46 

2 2-methylpropane 9 6 27 

3 Pentane 20 8 146 

4 2-methylbutane 18 8 90 

5 2,2dimethylpropane 16 8 52 

6 Hexane 35 5 371 

7 2-methylpentane 32 10 254 

8 3-methyalpentane 31 10 217 

9 2,2-methylbutane 26 15 142 

10 2,3-dimethylbutane 29 16 161 

11 Heptanes 56 6 812 



JOURNAL OF ALGEBRAIC STATISTICS 
Volume 13, No. 2, 2022, p. 3338-3345 
https://publishoa.com 
ISSN: 1309-3452 

 

3342 

12 2-methylhexane 52 12 604 

13 3-methylhexane 50 12 506 

14 3-ethylpentane 48 12 408 

15 2,2-dimethylpentane 49 16 370 

16 2,3-dimethylpentane 46 15 352 

17 2,4-dimethylpentane 48 16 426 

18 3,3-dimethylpentane 44 14 296 

19 Octane 84 7 1596 

20 2-methylheptane 79 14 1261 

21 3-methylheptane 76 14 1072 

22 4-methylheptane 75 14 1011 

23 3-ethylhexane 72 14 822 

24 2,2-dimethylhexane 71 21 845 

25 2,3-dimethylhexane 71 22 766 

26 2,4-dimethylhexane 71 23 803 

27 2,5-dimethylhexane 74 24 962 

28 3,3-dimethylhexane 67 21 649 

29 3,4-dimethylhexane 68 22 668 

30 3-ethyl-2-methylpentane 67 22 607 

31 3-ethyl-3-methylpentane 64 21 514 

32 2,2,3-trimethylpentane 63 27 495 

33 2,2,4-trimethylpentane 66 32 606 

34 2,3,3-trimethylpentane 60 27 458 

35 2,3,4-trimethylpentane 65 32 551 

36 Nonane 120 8 2892 

37 2-methyloctane 114 16 2388 

38 3-methyloctane 110 16 2076 

39 4-methyloctane 108 16 1920 

40 3-ethylheptane 105 16 1604 
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41 4-ethylheptane 102 16 1452 

42 2,2-dimethylheptane 104 24 1718 

43 2,3-dimethylheptane 102 25 1548 

44 2,4-dimethylheptane 102 26 1524 

45 2,5-dimethylheptane 110 27 1646 

46 2,6-dimethylheptane 108 28 1926 

47 3,3-dimethylheptane 98 24 1340 

48 3,4-dimethylheptane 98 25 1298 

49 3,5-dimethylheptane 100 26 1396 

50 4,4-dimethylheptane 96 24 1218 

51 3-ethyl-2-methylhexane 96 25 1146 

52 4-ethyl-2-methylhexane 98 26 1244 

53 3-ethyl-3-methylhexane 92 24 992 

54 2,2,4-trimethylhexane 94 36 1108 

55 2,2,5-trimethylhexane 98 38 1328 

56 2,3,3-trimethylhexane 90 32 936 

57 2,3,4-trimethylhexane 92 36 992 

58 2,3,5-trimethylhexane 96 38 1188 

59 3,3,4-trimethylhexane 87 34 838 

60 3,3-diethylpentane 88 24 796 

61 2,2-dimethyl-3-ethylpentane 88 32 814 

62 2,3-dimethyl-3-ethylpentane 86 34 740 

63 2,4-dimethyl-3-ethylpentane 90 36 870 

64 2,2,3,3-tetramethylpentane 82 44 628 

65 2,2,3,4-tetramethylpentane 86 47 758 

66 2,2,4,4-tetramethylpentane 86 40 850 

67 2,3,3,4-tetramethylpentane 84 47 729 
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Table 3 

Table 3 displays the correlation coefficient between the eight physical-chemical characteristics of 67 alkanes and the 

three types of Wiener indices. 

TI bp mv mr hv Ct cp st mp 

WI 0.9378 0.8113 0.8533 0.8646 0.8946 -0.9326 0.7221 0.4464 

TWI -0.1582 0.5559 0.6082 0.5008 0.6505 -0.4779 0.4846 0.1622 

HWI -0.1782 0.6151 0.6338 0.6855 0.6385 -0.8303 0.5080 0.3388 

 

It is concluded that the Wiener index is highly predicted for the six physico-chemical properties of 67 alkanes. The TWI 

and HWI are not highly predicted for all the physico-chemical properties of 67 alkanes. 

Conclusion 

In this paper, A strong positive correlation value is explored from the calculated value of Wiener index and the eight 

physic-chemical properties. For the TW(G) and HW(G) moderate correlation value is found. It is concluded that Wiener 

index is suitable for predicting the physico chemical properties of 67 alkanes whereas TW(G) and HW(G) are not 

suitable for prediction. 
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