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The current interest in Del Ré type calculations in the medicinal chemical and biochemical
field -6 encouraged us to assess parameter values for the three title groups. is is frequent-
ly encountered, the neglect of o-electrons in biologically important compounds leads in many
cases to ill-founded or questionable conclusions7. Although all valence electron methods such
as EHT and CNDO/2 , treating o and n electrons simulta;eously, are available, the medicinal
chemist is frequently confronted with a large series of compounds having many atoms. This si-
tuation often rules out the use of these lengthy calculations and recourse has to be made to
the less time consuming Del Ré method 89 for the evaluation of o-charge densities,

The need for o-charge densities has recently been demonstrated by Cammarata and Rogers 2 in
their attempt to describe lipophilic character in terms of superdelocalisabilities and total
charge densities. It appears that the necessary parameters for NO,, CN and I are lacking al-
though these groups are frequently used as substituents in pharmacologically interesting com-
pounds.

In the Del Rké method, each bond AB is treated as a doubly occupied MO:
¥ap = ©4%4 * C3%p

The secular determinant for each AB bond is

Ban
where @) = 0+ bﬂﬂo and BAB = EA?GO . The bond parameter € is assumed to be dependent only
upon the nature of A and B, The Coulomb parameter 6A is determined according to

0
dy= b+ ZYA(B)bB
Aadj.to B
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Table I. Parameter values for o caloulations on NO,, CN and I groups

Bond Gy N N-0 Ca C C-¥ c-1
€18 0.70 0.70 0.47 0.47 0.45
LI 0.10 0.10 0.10 0.20 0.20
LA 0.10 0.10 0.10 0.40 0.40
89 0.12 0.38 0.12 0.20 0.12
5g 0.38 0.26 0.20 0.52 0.25

Table II. Hiickel parameter values

Group Atom h Bond k

N 0.6 N-0 1.0
N02

0 0.6 Cor= N 0.6
¥H, ) § 1.7 Cor=N 0.7

Car = 0.1 Car=C 0.8
Cor~ CP5

Fs 0.5 C~F5 2,0

c 0.05 Car=C 0,7
CaN

N 0.3 Cc-XN 1.5

c 0.0 C=0 2.0
CHO

0 1.0 Ca~C 0.9

where bg is estimated by considering the electronegativity of atom A. The inductive parameter

!A(B) accounts for the influence of atom B adjacent to A. Solution of the secular equation

leads to the charge density QA

25T ((d5- 8y0/2¢,5)21 F

QA - 2e,p
In summary, three parameters 3}, Y,(p, and €5 are to be determined. Following the original
procedure of Del Ré , the By dipole moments of a few reference compounds are calculated in the
point-charge approximation. The initial estimate of the 80 values of J,C and N (of the CN
group) is obtained from a plot (Fig.1) of known 9 1% 30 values against the orbital electro-
negativity of the groups ''. The 83 of the NO, group is spproximated as having a tritrtrn

hybridization. The bg of the NO, group is more or less arbitrarily assigned a value of 60-0.26.
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FIG.1—The bg parameter as a function of the orbital electronegativity
(Pauling scale).

The initial €01 value is obtained froman approximately linear relationship between published
oy (X =H,F,C1,Br) values and experimental bond distances. The other £,p 88 well as all IA(B)
values are found by a systematic variation of these values within a reasonable range. The final
parameter values are listed in Table I.

The My dipole moments are calculated from the charge densities obtained from the sinple'ankel
theory. The Hiickel parameters used are mainly those recommended by Streitwieser '2excopt thoeev
1listed in Table II which differ only slightly from those of ref.12, In order to check the
internal consistency of the various h and k parameters, the 10‘8Aq(u) values of fourteen 0635x
compounds (X =H, the substituents of Table II, the halogens, OH, NMe,, Me and OMe) are calocula-
ted and plotted against the resonance delocalization parameter og of Taft 15. The following

regression equation is found:
n r S F
10‘2Aq(n) = 1158,81(£50.53) ag + 40.17 14 0.989 47.38 525.90

This excellent fit gives us more confidence in the calculated p, values. Veotorial addition of
the i, and u, moments results in Boale values which are compared with the experimental dipole

moments 14 . The excellent agreement between experimental and calculated dipole moments
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Table III. Calculated and experimental dipole moments (D)

Compound By [ Beale “epr Compound Ky Bp o Hoaic Hoxp®
05H5N02 1.0 3.31 4.32 3.98 4-Cl-CGH4CN 1.40 1,02 2,42 2.50
CHBCN 3.05 1.16 4.21 3.97 4-Br-CgH NO, 0.85 3,56 2.7 2.69
CGHSCN 3.19 0.70 3.89 3.93 4-Br-CGH4I 0.18 0.02 0,20 0.49
CH,1 1.70 1.70  1.64  3,5-(NO,)=CeHsBr 0.85 3.52 2.67 2.3
CoHsI 1.83 1.83  1.89  3,5-C1,-CgH,NO,  0.76 3.59 2.85  2.68
CGHSI 1.69 0.17 1.52 1.70 2,4-(N02)2—CGH3I 1.45 3.48 3.83 3.4
t-1-I-2-Br ethylene 0,17 0.13 0.16 0.39 4-01-05H4N02 0.75 3.63 2.88 2.81
1,2—IzethaneE 0.38 0.38 0.55 4—I—CGH4CN 1.53 0.98 2.48 2.84
CI3H 1.02 1.02 0.96 4—N02-06H4CK 2,30 3,12 0.82 0.66
CSHECF3 1.55 1.41 2.96 2.86 4—N02—CGH‘NH2 1.92 4.85 6.77 6.29
an. (<] b
Dihedral angle of 80 and 90% trans conformer. Ref.14.
(Table III) can be judged from the regression equation:
n r S F
“exp - 0.90(10.02)ucalc + 0.18 20 0,994 0.17 1503.4
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