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The correlations between the nuclear quadrupole resonance (NQR) freqU- 

.encies and constants characterizing the electron influence of substituents I,2 , 

are for different reasons (poor accuracy or being of restricted use), valid 

only in some cases. 

Recently we have shown3 that there exists an approximately linear rela- 

tionship of a rather general nature between the NQR frequencies of Cl35 of 

RCl type compounds and Taft constants of R radicals. With a view to finding 

some more accurate correlations, we have chosen the following two groups of 

radicals: unsubstituted alkyl R radicals and XCH2 groups containing electro- 

negative substituents X. In recent years the principal differences between 

the inductive effects of alkyl radicals and the electronegative substituents, 

have been a point of discussion 4*5. In case of alkyl groups we have obtained 

the following dependence between the NQR frequencies of RCl compoundsand G 
): 

constants of R radicals (R=CH3, C2H5, C$7, iso-C3H7, cycle-C3H5, n-C4HV, 

sec-C4HV, cycle-CgH,,). 

G*= (-3.75 + 0.1110’))) + 0605; rzO.929 (1) 

Most of the deviations are within 0.02-0,05 range while only the points 

corresponding to oyclopropyl and n-butyl radicals have larger deviations, 

0.08 and 0.07 respectively. The relationship is analogous to that suggested 

previously by Taft2 but it covers a larger number of compounds. 

The Gt constants of.electronegative groups XCH2 are connected with the 

NQR frequencies of XCH2C1 compounds by the equation (2) where X is an elec- 

tronegative substituent not containing an atom with lone-pair electrons in an 

a(-position relative to chlorine atom (Fig,l). The ~*constants of 21 groups 
2933 



2931 No.30 

satisfy the relationship (2) 

G*= (-7.27 + 0.2237))) i 0.07; rzO.983 (2) 

The G'values for meny groups have been calculated from the ionization 
constants of oarboxvlio acids in water at 25*C$ 6*=(2.6J&O.561 pK,) A 0.02; 
rzO.9998. Unlike TaPt2, who first used correlation pKa of RCOOR with 6' 
constants of R, we have used only electronegative R to derive the equation: 
C#ga$Q, C#5a2* ~3CJ$GQs Clm2=2* (C6H512as BC2a2a2s a3CCa2v 

IC$ 
The pKa values have been taken from monographS7, handbooks8 

C@5Cm2s CF3(82* B-21 Cla29 HwCa2, aa2a a35022~ s~$c,~~3* 

works g (for Ccl3 group); the 6" values and other reaction constants have 
been taken from V.A.Palm's review4. 

Fig.1. 

Fig.2. 

Fi9 L. Fij 2, 

Correlations of Taft G*oonStantS of XCR2 radicals with NQR 
frequencies of XCR2C1. Where X representsr I- C1CH2CH2CH2; 
2- C1cH2CH2; 3- HOCH2; 4- CK2=CR; 5- C6H5; 6- p-ClC,H,; 
7- HOOCCH2; Em o-C1C6Hq; + CNCR2; lo- CR3ClCR; I+ m-N02C6H$ 
12- c1czi2; I?- p-N02C6H4; 1'6 N02CR2i 150 NH2CO; 17- C2R500C; 
I& CH=,c; ISI- CP3; 20- CN; 21- CR3s02. 

Correlation of deviation ( AC*) from linear dependence 

Gf - ~xCR2c1 xCH2 
(Pig.1) for X having lone-pair electrons 

with resonance parameters GoR of X substituentse 
I 

The equations (1) and (2) allow us to calculate Taft G*OOnSts&s from 

the NQR frequencies to an aocuraoy which, in most cases, can compares very 

well with the valuee determined by the chemioal methods. Somewhat larger de- 

viations are observed for the substituents Ic=N02CH2 (0.15) and X&P3 (0.17). 
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significant deviations from relationship (2) ooaur in substituente with 

lame-pair eIe&rom ) ace IQ.5, ~DI=-~>o ?Btb LB aUe %D 23 

deeorease knY@t 3regsenches when S'dk&t~k'uen'cS Rk'rZZ lone--pE&r e~e~~mms D 

introduoed in the cc-position relative to chlorine atom. As stated by Lucken 
this may result from the overlapping of the lone-pair electron orbital with 

the C-Cl (?-orbital (p-6 conjugation) which le4ds to an inCn%aSe in the PO- 

183rk~ of Ys~~c-c-l'om.& aniifoaa~~~~~~~BgsP~p~yaP~~e0 

‘$ cal. - )I = A$= (-2.65-18.747 Gi> A 0.30; r=O.994 (3) 
This confirms the resonance nature of the deviations discussed. In calcula- 

tirrgG*bg EiTe equaitlon (2) for Xwi3h ione pair eLecdrons $ should be rep- 

laaoehby ‘$ + _4y * '-pbe &s*&.iaaS fJ'DD %‘8 ~+?Zh &&&2 &&‘A?‘& d z?hF%?sPP d.z?- 

paenhence 032 ~‘eSODaXU?B parameters “; CaD E?bO b8 fU&?& (Fig.2>r 

G* Cal. -G-L&= (0.57+4.164 6;) 1; 0.06; rzO.995 (4) 
and the ~*constants can be calculated from the equation (5) which is a combi- 

nation of equations (2) and (4): 

c*= (-7.84+0.2257. $ -4.164. c;) f 0.06; r--0.995 (5) 
The existence Of .a linear correlation between the val.~_.~ AGi*(or my ) 

aud the resonance parameters, 6: of X substituents, gives us au unexpected 
P(DBBkb=kw %D O&bJJbb %?b8 2&%82’ t0 b&z& cjBgT88 of d&s’~~~ fmm f&$ G* 

G@xkS~b DT xmz aoif f2Z?W B@ f22?p8~Q.b8 of z&2CJr f .e. fmm &Ye c&e&z& 

and PhYSiCal &araotSriStioS of saturated compounds. 
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GRO = (-1.87+0.0532. 3 -0.238G; t.0.01; xzQ.995 (6) 

The parameter GR2 oan be used instead of GR”. With this substitution 

similar, but somewh,nt less aoaurate correlations (7) and (8j are obtained. 

The equation (8) ma;y be used to calculate, ai= sufficient aocuracy, the 

constants GRa 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

IO. 

& (-7.65+0.2257.$ -2.960 GR) t 0.10; tiO.979 (7) 

GR = (-2.49-0.0724. ,, -0.324G*) t 0.03+ x=0.979 (8) 
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