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It is known that the C1% nuclear quadrupole resonance (NQR) frequency of aliphatic acid chlorides
(RCOCI, where R is alkyl or haloalkyl) changes in accordance with the induction constants of the substituents
{1]. In addition, this sort of dependence cannot be considered to be a sign of the absence of double bond char-
acter in the C—Cl bond of the acid chloride group since the asymmetry parameter ;) for CH,COCI is 27%
[2], which, according to [3], corresponds to 9.8% double bond character. A similar estimate for COCl, [4]

(n = 25%) gives 10.8% double bond character. The magnitude of the double bond character in this series
apparently remains approximately constant.

It was of interest to investigate the behavior of the CI®NQR frequencies in the COCl1 group for a wider
range of carboxylic acid chlorides. The experimental results are presented in Table 1. Our own data and,
in part, literature data enabled us to examine the character of the changes in the NQR frequencies for the
acid chlorides of meta- and para-derivatives of benzoic acid (1,3- and 1,4~-RCH,COCl), It turned out that a
linear dependence between the NQR frequencies of the chlorine atom in the COCI group v cocy) and the fre-
quencies of chlorine in the benzene ring ¢y,,,,) Of the corresponding chlorobenzene derivatives (1,3- and
1,4-RC.HCl) is observed in both cases. The following equation was obtained for the meta-derivatives (1,3-
RCH,COCl and 1,3-RC¢H,CI, where R = H, CH;, Cl, COCl, and NO,):

veoar = [(1.19vpen— 11.34) + 0.20IMHz; r = 0.92. (1)

The "para-series" (R = H, Cl, Br, 1, CH;, OCH,, NO,) is described by the equation
“coar = [(0.74 vpepy+ 4.17) + 0:20] MHz: = (.90, (2)

The existence of this sort of linear dependence indicates the analogous character of the effects of
transmission of the effect to the chlorine atom, both in the benzene ring and in the COCl group. However,
the range of changes in the NQR frequencies for the Cl atom in the benzene ring is considerably greater
than in the COCI group. It has already been noted that the primary change in the electron density apparently
occurs in the carbonyl group rather than in the G—ClI bond in the case of carboxylic acid chlorides [1].

The correlation of ¥ With the substituent constants makes it possible to make a more definitive
judgment regarding the nature of the changes in the CI®*NQR frequencies. The most satisfactory correlation
is observed with substituent induction constants (oy) [6]. For 1,3-RC.H,COCI (R =H, CI, 1, CH;, COCl, NO,),
the CI¥*NQR frequency is determined as

veoar = [(29.79 4 2.140)) = 0.22] MHz; r = 0,92, (3)

Similarly, for 1,4-RC¢H,COCI (R = H, Cl, Br, I, OCH,, CH,, NO,),
voar = [(29.90 + 0.7401) - 0.06] MHz; r = 0.94. (4)

In comparing Eqgs. (3) and (4), attention is directed to the fact that the coefficient of o for meta-substitution
is somewhat higher than for the para-derivatives, i.e., the induction conductivity from the meta-position is
high than from the para-position; this is completely natural,

Thus one can conclude that the change in the C1®NQR frequencies in the acid chlorides of meta- and
para-derivatives of benzoic acid iz due to the substituent induction effect, 1f there is double bond character,
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TABLE 1, CI*NQR

Spectra of Carboxylic Acid Chlorides

. 21N = 1y
@ < S = ol @ 194 ST =
e Compound 485 1= a2 Compound 25 s g
g 8 TS| & 5 &8
3 oo |02 5 R T ]
Z Q& ojn~llz V&5 e <
1| cHC00 29,918 [5]| 50 || 20 | 1,2-ClCHLCOCI 29,900¢ | 10
2 | 14-88,0C,H,C0C! 30,144 | 30 297600 | 10
31 1,4-1CHLCOC] 29,988 3 21 | c1s= COQICH,,COC 29,000 30
30,372 3 || 22 [trans=.COCICHL,COC 28.990 | 50
4 | 1,4BrC,COCI 30,105 2 || 28 | 44°-COCICH—O—CeH(COCH B0 |5
o a R-7i
6| P BBe 112 || 24 | a¢-coCICH~CeH—COCI mon | 5
30,575 5 .
7 : 9% | 4,4-COQICH—CH,—CH,COCl | 290981 | 3
8 }ig%a%*g;ggggom 280 119 || 26 | 4-COCICHI—C—CHICOC! 300762 | 30
91 1:3-3C.H 30,650 | 50 I
10 1,3-No,csmcocl 31,404 10
11| 1 3 CHLCHCOC 235(1]3 19 1 27| 3,3-COCICHH,N = NCsH,GOC 30,69 3
121 1 3-C1GH.COC! 30,250 b | 5 NO,
13| 1,3-G10CCHL,GOCH 30,258 | 50 N jpa— 4
31,002 | 50 |98 7 co— St 35,0084 | 3
14| 9.Bre.HCOC 29'895 | 10 ——/ N/
15| 3,5-(NOCeH,COC 3116 | 3 xot
31,068 3 2
C?a 20 | 3,4,5-(CH:0),CsH.COCL 30,120 | 1g
30 | 1,2,4,5-(COCINCH. 32,920 | 2
18 | AN\ NE—coa 33,17 4 (COCHCaH. St | 2
| l 32194 & 1 31 | 2,2-COCICeH.—CH,COCI 237885 | 10
N 32 | Tfans=C HyCH=CHCOCI 297100 4
! i
NH-—COoCH 2 | CH,=CH—COC! 30,190 1,5
CO 29,956 | 17
CH ,
N N—coa 3,008 | 5 |l g e 30,150
alo 31,002 5 CHy=C—00G1 29870 | 40
\ A 35 | ClOC (CH:) COC! w5 | s
co '
18 | 1,3,5-(COCDCeH, 3,188 5 218 3
% | 5 | % | cloc (@Hsc00! 5 | 3
19 | 1,2-CIOC—CeH,COCI 30/240 | 10 2870 | 5
: 3290 | 50 29,30 | 5

Note: The frequencies of the chlorine in the benzene ring are as follows (MHz):

a) 34,860; b) 35,532; ¢) 36,750 and 86.792; d) the line is a very closely knit doublet,

it either changes slightly within the limits of the examined series or does not have a substantial effect on
the q,, component of the electrical field gradient along the axis of the C —~C1 bond,

It should be noted that the state of the chlorine atom of the COCI group in the investigated series of

double acid chlorides of dicarboxylic acids (CIOC /—_\/__\ —X—@—COCI, where X = —, O, CH,, CO) de-

pends only slightly on the character of the X bridging group. In the double acid chlorides that we studied
the CI3®NQR frequency changes within the limits of 1 MHz in the following sequence: X = —<CH, =~ O < CO
(see Table 1, compounds 23-26),

The NQR frequencies for cis- and trans-COCl—-CgH;;COCl (compounds 21 and 22) were practically
identical, i.e., in this case the chlorine atoms of the COCI groups have little senstivity to the conformation

of the molecule,

EXPERIMENTAL METHOD

The CI®NQR spectra were obtained with an 1S-2 pulse NQR spectrometer at 77°K. The acid chlorides
were obtained by reaction of the corresponding carboxylic acids with thionyl chloride and were purified by
fractional distillation in vacuo or by recrystallization from organic solvents, The constants of the investi-
gated compounds were in agreement with the reported values.

1. The CI®NQR spectra of a number of carboxylic acid chlorides were investigated,

CONCLUSIONS

2. The change in the CI®NQR frequencies in the series of acid chlorides of meta- and para-deriva-
tives of benzoic acid is due to the inductive effect of the substituent,
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