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Z i= no. of valence electrons of atom i, Z = atomic
no. of atom i and hi = no. of hydrogen atoms att
ached to atom i.
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Quantitative relationship of diamagnetic
susceptibility with molecular connectivity

in hydrocarbons

The diamagnetic susceptibility of hydrocarbons is
found to be parallel to Kier's first order valence mo
lecular connectivity index IX'. The regression analysis
reveals a significant linear correlation between dia
magnetic susceptibility XM and lXV•

Table 1- Di('mc~gnctic susceptibility nlld IX" vahles 01 hydrocarbons

Compound

IX'XMRef.

Exp.

Calc.

Melhan..:

tWO12.41117.1155

17.40·

\I

Propane

1.4038.f>O47.846

39.60·

5

40.50

II
nutanc

1.9050.3058.845

57.40·

II
2-Mclhylprol""c

1.7050.5054.445

51.70

6

5f>.30·

II
Pcllianc

2.4IJf>1.511f>ij.K4II
63.30·

II
2-Mcthylhulanc

2.2463.00·66.32\I

64.40

4

2.2'Dimethylprop.ne

2.0063.00·61.046

63.10

\I

Hexane

2.9073.6380.8412

74.30·

4,7,8

2-Methylpcnlane

2.7475.2677.324

3-Methylpenlane

2.7775.5277.984

2.2-Dimethylbulanc

2.5576.2473.144

2.3-Dimethylbulane

2.6176.2274.464

tlcplane

3.4185.249~U)64,9

85.83·

12

2-Melhylhcxane

3.0486.2483.924,9

~-Mclhylhexane

3.2788.98

3-Ethylpenlane

3.3089.64

2.2-Dimelhylpentane

3.0S86.9784.144,9

2,3-Dimethylpcnllme

3.1487.5186.124,9

2,4-Dimclhylpcnlallc

3.U8R7.4R84.8U4,')

3.3-Dimelhylpclllanc

3.1l!RS.24

2,2.3-T rimelhylhulane

2.93R8.3681.504.9

Octane

3.9U96.631l!2.344,9

96.93·

12

(conllf}---.
'''''~~ •.~

theories for the diamagnetic susceptibilities of or
ganic molecules, the best theory was proposed by
Pascal5, According to him, the molar susceptibility
of an organic compound is represented by Eq. (3),

xM=~nAxA+~a ... (3)

where n A is the number of atoms of susceptibility
xA in the molecule and a is a correction rl;epend
ing on the nature of the bonds between the atoms.
What it amounts to is that the molar susceptibility
XM of an organic molecule is written as a sum of
atomic contributions. The diamagnetic susceptibil
ity and the molecular connectivity both are more
or less dependent on their atomic contributions
and the nature of the bonds between the atoms.
Therefore, it becomes obvious that the diamag
netic susceptibility must be in some way related
with molecular connectivity.

... (2)c)v- Z~-hi
I Z-Z~-1

Kier and Hall have shown that the molecular con

nectivity index 1XV can be correlated with several
physicochemical and biological properties of the
molecules, The molecular connectivity has several
versions. They are calculated from a hydrogen sup
pressed graph of molecules. The simplest as well
as the most extended version, the first-order val
ence connectivity 1-\ IXv is given by Eq. (1),

IXv =~ (c)~c)jr1/2 •• , (1)

where the sum is overall connections or edges in
the hydrogen suppressed graph. c)i and c)j are the
numbers assigned to each atom reflecting the
number of atoms adjacent or connected to atoms
i and j, which are formally bonded.

The atom connectivity term c)i is defined as,

Experimental
The diamagnetic -susceptibility· depends upon

the specific orientation of atoms in a molecule
and the electronic environment generated. It is
generally known4 that the diamagnetic susceptibil
ity of many organic compounds may be predicted
theoretically by assuming that they are more or
less additive. It has been shown for various hom
ologous series of organic compounds that the mo
lar susceptibilities of the compounds in one such
series is a linear function of the number of methy
lene groups. Among the various semiempirical
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Table 1- Diamagnetic susceptibility and IX' values of hydrocarhons--- C\mtd

Compound

IX'-X."tRef.

E~

Calc.

.1-Methylhcpta 10

3.7797.<j!)'19.9R4,9

4-Mcthylhepta l'

3.7799.9H

3~Elhylhcx(llle

.1.RO11111.(,4

2..1-[)imethylh

xa:le3.649R.7797.124.9

2,4-Dimcthylh

xalll'3.61 %.46

2.5-[)imcthylh

xanc3.5H9S.1595S04.9.

3.3-Dimcthylh

xane3.6\1 9().24

3.4-Dimcthylh

X<1ne.1.6799.11697.7H4

2.2.yrrimcth

pentane3.4699.1\6(H164.9

2.2,4-Trimeth

pentone3.39983491.624,9

2J.3-Trimeth

pentaneJA8 93.60

2-Mcthyl-3-et.

ylpentane3.67 97.7H

3-Methyl-3-et

ylpcnlane3A599.9092949

2,2.3.3-Tetran

thyllmtane3.25 88.54

Nonanc

4AOlOR. 10113.844.9.10

4-t\.lcthylocli11

4.11!109.60IOR.9910

Decant:

4.90119.5\124.1\44.111

4-Mcthylnona e

4.RO121AOI22.Ho10

2.6-[)imcthyl

falle4.fi6122.50Ii9.5610

UndeC(lIIC

5AOI3I.RO135.8410

2,4,[),mcthvh

mane5.16134.70130.5610

1,4-Din'Rctllyll

mane5.21134.70131.6610

J,5-Dimclhylr

mane5.21134.50131.6610

DOlJccane

5.90146.83

Tridccane

6AO15787

Tctrndccane

6.90loK83

i'cntadccanc

7.40179.82

Hexa(le,::anc

7.90187.63190.834

Results
The

culated fi
(2) and
ceptibili

The 1
tion be
IXv is sh

tal values (if more than one) are the ones that are used for re
values.

eoretical and experimental values of diamagnetic susceptibilities
term of 10 -(> cgsunits on 4;rx 10-9 51 units.

d discussion
lecular connectivity txv values are cal
r some hydrocarbons using Eqs (1) and
e listed in Table 1. The diamagnetic sus
values are taken from literatureo-14.

el of significance of this linear correla
een diamagnetic susceptibility (xM) and
wn by Eq. (4),

xM=2L9971XV(±O.513)+17.047 ... (4)

n = 36, r = 0.991, s = 4.289, F (1,34) = 1836.983.

In regression analysis, the statistical parameters,
n = the number of data points, r = the correlation
coefficient, s = the standard deviation and F = the
ratio between the variance of calculated and ob

served data, exhibits very high level of signific
ance of the correlations.

The diamagnetic susceptibility values repro
duced from Eq. (4) are found to be in good
agreement with the experimental ones. These cor
relations can be used to predict the diamagnetic
susceptibilities of any hydrocarbon by simply cal
culating 1 Xv.
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