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Abstract—The solvent effect on the rate constant of the reaction of picryl chloride with diphenylphosphi-
nic hydrazide can be quantitatively described by a two-parameter equation considering the basicity and po-
larity of the medium. The reaction proceeds via formation of a charge-transfer complex between the reagents.
Its nucleophilic solvation facilitates formation of the final products.

Recently Yanchuk [1] published the results ofthis fact. Hence, the rates of the reaction in benzoni-
studying the solvent effect on the rate of the reactrile and nitrobenzene are almost equg 0.116 and
tion of picryl chloride! with diphenylphosphinic hy- 0.105 | mof* s, respectively), whereas the basicities
drazidell . It was established that the process considB differ by a factor of more than two: 155 and 67.
erably accelerates with the increase in the basicitjt the same time, the reaction rates in nitrobenzene
(nucleophilicity) of the medium, though the correla-and benzene differ by a factor of 2.%,(0.105 and
tion of the experimental rate constants lggwith ~0.0418 I mot' s, respectively), despite close values
such characteristics as the Gutmann donor numb@ B: 67 and 48, respectively. Finally, though the
(DN) and the Palm basicityB] [2] is moderate: basicities of methyl and ethyl acetates are almost
The pair correlation coefficientsare 0.965 and 0.957, e€qual (170 and 181), the rate constants of reactions
respectively. At the same time, any linear correlationd) them differ by a factor of almost two (0.143 and
with the parameters of polarity or polarizability of 0.250 | mof~s™).
solvents are lacking. Based on these observations and These facts stimulated us to check the possibility

also on the fact that the rate of the reaction in relapf generalizing log, data from [1] by means of
tively inert benzene considerably increases on addh']e four-parameter KoppePalm equation, which was
tion of electron-donating solvents, Yanchuk suggesteguccessfully used for generalization of the influence
the possibility of nucleophilic catalysis of thi®ac- of physicochemical properties of solvents on the rate
tion. That is, compoundl is specifically solvated by of reactions in them [3]. This equation was supple-
such solvents through the formation of a hydrogemnented by the fifth parameter considering the effect
bond, which should facilitate formation of the tetrahe-of cohesion pressureﬁzo and reflecting the probable
dra_l transition staté-l| —SOlyent, as well as the elimi- consumption of energy for cavity formation in the sol-
nation of a hydrogen chloride molecule. However, the/ent structure to accommodate the reaction complex.

correlation of the rate constants of the suggested con- 2

current catalytic process ldg with the basicity of logk = a, + alnz—_l + a, —— 1

the medium is even worse than for the rate constants n® + 2 2 +1

of the overall process: is 0.954 withDN and 0.926 + agB + aE; + agd’. 1)

with B. This fact suggests that, although nucleophilic

solvation plays the leading role in the reaction un- Experimental data were taken from [1], and phys-
der study, its catalytic effect is doubtful. Furthermorejcochemical properties of solvents, from the review

the probable effect of other solvation processes carf4]. The calculations were carried out by the proce-
not be neglected. First of all, it concerns the nonspedure recommended by CAC IUPAC [5]. Thus, a five-

cific solvation. The difference in the reaction ratesparametric regression equation was obtained which
in the solvents with low basicity counts in favor of generalizes the experimental data for all the 15 sol-
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vents under study. However, in spite of the sufficientnetic and spectral studies [6, 7]. Considering that pic-
ly high coefficient of multiple correlationR = 0.976), ryl chloride is the stronger electrophile than dinitro-
considerable standard errors of many regression coeafhlorobenzene and is capable of formation of charge-
ficients for some parameters indicate their little in-transfer complexes even with aromatic hydrocarbons
fluence on the process. According to recommendd8], and that the basicity of aliphatic amines similar
tions in [5], the effect of separate factors was estahin the properties td is about 660 [2], and that of hy-
lished by successively excluding summands with thesérazine is 560 [9], which is considerably larger than
factors and establishing the greatest effect of eacihe basicity of solvents used in [1] (the largest value
of the factors by the minimum value & for the rest for hexamethylphosphoramide is 470), it is possible to
parameters. By this procedure we found that the coronclude with confidence that in the reactions under
relation between physicochemical parameters of soktudy the first stage should be formation of a charge-
vents and their effect on the reaction rate may be wittransfer complex between the reagehtand I, fol-
the acceptable accuracy described by two-parametkwed by its conversion to the transition state. Sub-
equation (2) considering the basicity and polarity ofsequent solvation in this stage with the less basic
solvents. solvents should facilitate the charge redistribution in it
and the evolution of hydrogen chloride. The increase
log ky = -1.84 + (1.03+ 0.51)f (¢) + (3.70+ 0.34)x 10B.  in the polarity of the medium is favorable for this pro-
(2) cess. For example, in polar nitrobenzene the rate of

_ the reaction is considerably higher than in benzene.
Here R is 0.972, and the root-mean-square error

s is £0.134. The obtained two-parameter equation is It can be noted that the similar effect of solvation

characterized by the higher degree of coupling thaias revealed by Pytela [10] who generalized the data

the monoparametric dependence Bn(rg is 0.957 [11] on the_klnepcs .Of the_ react_lon of dinitrochloro-

in [1] and 0.964 with refinedB values according to benzene with piperidine in various solvents.
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