
Tetrahedron Letters No. 22, pp 2275 - 2270, 1972. Pergamon Press. Printed in Great Britain. 

P.~&WETERS OF NITRO , CYXiO AND IOBO GROUPS FCR DEL RE C'.LCULATIONS 

J.P. Tollenaere 

Jsnssen Phxmaceutica Research Laboratories, Beerse (Belgium) 

(Received in UK 17 April 1972; accepted for Publication 2'7 April 1972) 

The current interest in Del R6 type calculations in the medicinal chemical and biochemical 

field l-6 encouraged us to assess parameter values for the three title groups. .s is frequent- 

ly encountered, the neglect of u-electrons in biologically important compounds leads in many 

cases to ill-founded or questionable conclusions 7 . Although all valence electron methods such 

as EBT end CiIBO/2, treating o and I electrons simultx~eously, are available, the medicinal 

chemist is frequently confronted with a 1,arge series of compounds having many atoms. This si- 

tuation often rules out the use of these lengthy c:llculations nnd recourse has to be made to 

the less time consuming Be1 Fid method *" for the evaluation of o-charge densities. 

The need for u-charge densities has recently been demonstrated by Cammarata and Rogers* in 

their attempt to describe lipophilic charaoter in terms of superdelocalisabilities and total 

charge densities. It appears that the necessary parameters for N02,CN and I are lacking al- 

though these groups are frequently used as substituents in pharmacologically interesting com- 

pounds. 

In the Be1 IG method, each bond AB is treated as a doubly occupied 110: 

The secular determinant for each AB bond is 

Q -2 
A BAB 

=O 

where a A = ag + b,E, and p,, = sAPSO.The bond pxnneter sAR is assumed to be dependent only 

upon the nature of A 7-d B. The Coulomb parameter bA is determined according to 
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Table I. Psrsmstervalues foraoaloulations ~nM)~,c~and Ignmps 

Bond c.97 A N-O G&7 c C-N C-I 

eAB 0.70 0.70 0.47 0.47 0.45 

'A(B) 0.10 0.10 0.10 0.20 0.20 

yBU) 0.10 0.10 0.10 0.40 0.40 

b: 0.12 0.38 0.12 0.20 0.12 

bog 0.3s 0.26 0.20 0.52 0.25 

Table II. 5okel paramster values 

Croup Atom h Bond k 

N 0.6 

No2 
0 0.6 

C 
CBO 

0 

1.7 

-0.1 

0.5 

0.05 

0.3 

0.0 

1.0 

N-O 

G-N 

Car-N 

car-c 
C-P3 

car-c 
C-N 

C-C 

C ar -C 

1.0 

0.6 

0.7 

0.8 

2.0 

0.7 

1.5 

2.0 

0.9 

there 8: is erfimated by oonsidering the eleotronegatlvity of atom A. The 

YAcBj aooonnts for the influenoe of atom B adjacent to A. Solution of the 

leada to ths oharge density QA 

induotive parameter 

semlar equation 

QA 
bB-bA 

- -[ 1 + 
2eA.B 

((a,-bA)/2tA,) 
2-4 
] 

In m, thres parsmters ai, YA~B~ etld CM ars to be dotemined. Ebllowlug the orighal 

prooedurs of Eel R6 , & II,, dipole mmsnts of a few reference mmpeunds are oaltmlated in the 

point-oha@ approximation. The initial errtim&e of the 6°vahes of 1,C and N (of ths CN 

group) is obtained from a plot (Fig.1) of known "'*" 8' values against the orbital eleotro- 

negativity of the groups ". Ths 6iof the NO2 group ie approximated as having a tr2trtrs 

Wridisation. The boo of the NO2 group is more or less arbitrarily assigned a value of b"-0.26. 
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Table III. Calculated and experimental dipole moments (D) 

Compound wo 'n I.l,alc 'expb Compound 

No. 22 

"a cI, l'oalc Mexpb 

'6'5N02 1.01 3.31 4.32 3.98 

CH3CN 3.05 1.16 4.21 3.97 

C6H5CN 3.19 0.70 3.89 3.93 

CHJI 1.70 1.70 1.64 

C2H51 1.83 1.83 1.89 

'6'5I 1.69 0.17 1.52 1.70 

t-1-I-2-Br ethylene 0.17 0.13 0.16 0.39 

1,2-12ethanea 0.38 0.38 0.55 

CI$ 1.02 1.02 0.96 

C6H5CF3 1.55 1.41 2.96 2.86 

4-C1-C,jH4CN 1.40 1.02 2.42 

4-Br-c6H4N02 0.85 3.56 2.71 

4-Br-C6H41 0.18 0.02 0.20 

3,~(N0212-C6H3Br 0.85 3.52 2.67 

3,5-c12-c6H3N02 0.76 3.59 2.83 

2,4- (No2 )2-~6~3~ 1.45 3.48 3.83 

bCI-C6H4N02 0.75 3.63 2.88 

4-I-C6H4CN 1.53 0.98 2.48 

4-H02-C6H4CH 2.3O 3.12 0.82 

6N02-C6H4HH2 1.92 4.85 6.77 

'Dihedral angle of 80' and 9C$ trans conformer. bRef.14. 

2.50 

2.69 

0.49 

2.3 

2.68 

3.4 

2.81 

2.84 

0.66 

6.29 

(Table III) oan be judged from the regression equation: 
n r S F 

P 
exp 

= 0.90(f0.02)voalc + 0.18 20 0.994 0.17 1503.4 
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