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The correlations between the nuclear quadrupole resonance (NQR) frequ-
encies and constants characterizing the electron influence of substituentsq’%
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 rether general nature between the NQR frequencies of 0155 of
RC1 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 discussion4’5. In case of alkyl groups we have obtained
the following dependence between the NQR frequencies of RCl compounds and GTR
constants of R radicals (R=CH5, CZHS’ CBH7’ iso-03H7, cyclo-czﬂs, n—C4H9,
sec-cqﬂg, cyclo-06H11).

G- (=3.75 + o.'mo))) 4 0405; r=0.929 “

Most of the deviations are within 0.02-0.03 range while only the points
corresponding to cyclopropyl 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 G constants of electronegative groups XCH, are connected with the
NQR frequencies of XCH,C1 compounds by the equation (2) where X is an elec~
tronegative substituent not containing an atom with lone-pair electrons in an

ol-position relative to chlorine atom (Fig,1). The Gv’constants of 21 groups
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satisfy the relatioaship (2)

*

G "= (-7.27 + 0.2237))) 1 0.07; r=0.983 0
+
The 6  values for many groups have been calculated from the ionization

constants of carboxylic acids in water at 25°Cs G' =(2+64=0¢561 PK, ) & 0.02;
r=0.9998. Unlike Taftz, who first used correlation pK of RCOCH w:.th c?
constants of R, we have used only electronegative R to derive the eguation:
CGHECHZCBZ' 06}150!{2‘, CF50320H2, c1caac32, (0635)2(:3, BOZCE2052, 65300032,
ICHZ, 06350032, CFBCHZ’ BrCKZ, 010112, HOOCCHa, CNCHZ, CH3502m2, CHClZ, 0013.
The pK values have been taken from monographs’, handbooks~ and some other
works (for (:Cl3 group); the @ * values and other reaction constants have
been taken from V.A.Palm's rev:.ewq'.
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Fig.1. Correlations of Taft G constants of XCH, radicals with NQR
frequencies c¢f XCHZCL Where X representss 1= ClCHZCHZCHZ;
2= ClCH CH,; 3- HOCH,3 4= CH=CH; 5= CGHB; 6~ p-ClCGHq_;
7-,HOOCCst Eien o-clcsﬂq_; G- CNCH,; 10- CHBClCH; 11~ m-Nozcqu_;
18- CH=C; 1‘*- CF;; 20~ CN; 21— S0,
3 372
Fig.2. Correlation ¢f deviation ( & ond ) from linear dependence
G';CHZ \’XCH ,C1 (Fig.1) for X having lone-pair electrons
with resonance parameters G' of X substituentse.
»*
The equations (1) and (2) allow us to calculate Taft G constants from
the NQR frequencies to an accuracy which, in most cases, can compares very
well with the values determined by the chemical methods. Somewhat larger de-

viations are observed for the substituents X=N020H2 (0.15) and X:CF'3 (0.17).
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Significant deviations from relationship (2) occur in substituents with
lone=par £1posrons TA=HOL X HS,TL.Br, e TA2.9, H0,22-2b>. Wods 2p Doe 0 2
decrease 2n HyR Ireguenches woen BUDSTATuents Wirn L0ne-palr E)sLLrons ATe
introduced in the w-position relative to chlorine atom. As stated by I.ncken6
this may result from the overlapping of the lone-pair electron orbital with -
the C-C1 G -orbital (p- G conjugation) which legds to an increase in the po-
larigy of Tne T-U1 oond,. snd Lo & Oscrease 3An Ybe BPF Irepuensy oFf fhlnrine.-
x ! Th
Thus, p- G conjugation affects the frequencies in direction opposite to the
changes in electronegativity of the substituents. This is especially evident
im & suostioution gt Yiuorine gy todine:s iu 8 geries aof _mzm I{mbere X=F, 01,
Br,I) with a decrease in electronegativity of X the NQR frequency of (}135
does not deprease DT lncreases. Do ¥pe coprrary, rve S}'* oopstarys feorsase
withr & drup Io electronegativity of the nalogen. It is this disparity that
causes deviATiIONs in subsTituents WAXD lppe-pair elepiror. Tvese fpyisiions
ares a? & veguisr agtule 4l Ilgoresgs Wit e «H-e¥Vesd oF dde Fesudssisuenss
I< Br< Cl< P. If the magnitude of Gg 10 35 taken as a measure of this
effect and caupariag thelr Sawiaiiass fyom dde veladtdiomsbiy (I3, we zet 2
good correlarion Petween The above guantitles:

Voar. = V =aV= (-2.65-18.747 G2) & 0.30; r=0.994 3
This confirms the resonance nature of the deviations discussed. In calcula~-
timg & *'oy’ tite equation (ZJ for X with Ione pair electrons i)‘ should be rep-
lased oy B » .4)5 » Top BevisYions Frop ¥be F-pxis woick sbows & LIRIIEr do—
Pendence on TESPDANCE PArADEYers B'; cap 8150 Do Fournd (Pig.2)e
G:al. - 672 46" (05748164 GR) £ 0.06; r=0.995 )
and the G ®constants can be calculated from the equation (5) which is & combi-
nation of equations (2) and (4):

G's (-7.8440.2237. Y ~t.164. GO) 3 0.06; r=0.995 (5)

The existence of -a linear correlation between the wvalu.-~ AG'” (or Ay )
and the resonance parameters, G'; of X substituents, gives us an unexpected
POBEYDPIIIRY Yo pElomdare ¥ve lar¥er Yo Xighk degrse of accurscy from the & *
copstants bt lm'z 802 Frow PR Freguerciss of .1'6326'.2, 2eee from tke chemical
and physical characteristica of saturated compounds.
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*
GR° = (-1.8740.0532. Y -0.238G ) £ 0.01; r=0.995 (6)
The parameter GR2 can be used instead of G;’. with this substitution
similar, but somewhat less asccurate correlations (7) and (8) are obtained.
The equation (8) may be used to calculate, with sufficient accuracy, the

constants GRz

G (-7.6540.2237. Y =2.960 Gp) & 0.105 r=0.979 7
Gy = (-2.49:0.0724.) =0.324G ") 3 0.033 1=0.979 (8
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