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Abstract—The reaction of bis[trialkyl(aryl)arsonium]-1,4-dihydronaphtalene iodides with mercuric iodide
in water-alcohol solutions in the presence of excess potassium iodide gives rise to bisarsonium triiodo-
mercurates.

The information on the composition of acido com- 2KI + Hgl, —> Ky[Hgl,], 1)
plexes of mercury(ll) in agueous solutions and on H H
their stability is contradictory [3]. In the scientific 1,02 1
[4] and educational [5] literature the prevailing [R2(R7)As C AS(ROR;II + K[Hgla
opinion is that the reaction of alkali metal iodides O
with mercuric iodide gives the corresponding tetra-
iodomercurates(ll) in nearly quantitative yields. This
suggests that in aqueous solutions containing both '
potassium iodide and mercuric iodide in a 2:1 molar H H
ratio Hg(ll) is present mainly as the complex anions [R3(RY)As C As(R)R3] [Hgl,] + 2KI, (2)
[Hgl,]*. By contrast, we earlier showed [6] that
tertiary arsonium iodides react with mercuric iodide O
in water-alcohol solutions to give, whatever the
composition of the tetraalkyl(aryl)arsonium salts and Il
the reactant molar ratio, no other products than the
corresponding arsonium triiodomercurates(ll). I+ Hgl, —> 1II. 3)

As a continuation of our studies in the area of salts Mixing of alcohol solutions of bis]trialkyl(aryl)ar-
of bisftrialkyl(aryl)arsonium]-1,4-dihydronaphtalenes sonium]-1,4-dihydronaphtalene iodides with aquoeus
[6, 7] and syntheses of catieanion acido complexes splutions of the mixture of mercuric iodide and potas-
[8], in the present study we found it worthwhile to sjum iodide results in immediate precipitation of
explore a hydrochemical reaction of the aboveyellowish substances. Analysis of the latter (after
mentioned bisarsonium salts Wlth me'rcu'rlc iodide Iﬂ:horough purificaion and drying) showed that they are
the presence of excess potassium iodide. bis[trialkyl(aryl)arsonium]-1,4-dihydronaphtalene di-

; ; T triodomercurates), and their formation can be
By analogy with the published data [4], it mlght( : '
be expected that the reaction would lead to tetraioddgXPlained 6by reactions (4) and (5), or by the overall
mercurates of the corresponding bis[triakyl(aryl)-€action (6).

arsonium]-1,4-dihydronaphtalenes as a result of con- . . .
sequitive reactions (1) and (2), which can be ex- It should be emphasized that changing the reaction

: conditions (using a two- or fourfold excess of bisar-

pressed by the overall equation (3). sonium iodide, altering the order of mixing the re-
To this end, the bisarsonium salts and mercuri@actant solutions) had no effect on the results of the
iodide were taken in equimolar amounts, and a mixexperiments: In all cases there were formed coordina-

ture of water and ethanol was used as the reacticion compounds containing one molecule of bis[tri-
medium (quaternary arsonium iodides are water-inalkyl(aryl)arsonium]-1,4-dihydronaphtalene and two
soluble). Mercuric iodide was preliminarily dissolved molecules of the mercuric salt and having the same
in a solution of potassium iodide. melting points and other physicochemical characteris-
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KI + Hgl, —> K[Hgl4], (4)
2K[Hgl4] + |
H —H 1
[ 3Hg][RA(RY)As C As(RA)R3][Hglad + 2K T
~ O
llla —Ilh E 2
Rl = n-CgH,, R2 = CH, (a); RY = n-CjHg, R2 = CHy (b); 2 | -
Rl = n-C,Hg, R% = CHg (¢); Rt = n-CgHyp, R = CHy (d);
R! = n-CgH,,, R? = CoHg (6); R = n-CgH, 5, R? = CH; (f);
R = n-CgH, 3 R? = C,Hs (0); R = CgHs, R? = CH; (h).
Hgl, + 1 — I+ 2K (6) 2000 1500 1000 700 600 500 400

1
tics. The reaction pathway, too, was unaffected by the v, e

pr_esence of excess pOtaSSium iodide i_n the reaction IR spectra of 1) bis(methyldibutylarsonium)-1,4-dihydro-
mixture, even though potassium tetraiodomercurate p,,pralene triiodomercurate(ll) and?)( bis(methyldi-
can, in essence, be regarded as the result of reac- phenylarsonium)-1,4-dihydronaphtalene triiodomercu-

tion (7): rate(ll).

KI'+ K[Hgl 3] &= K[Hgl,]. () The coordination formulas of the synthesized com-
_ i . pounds were also confirmed by their molar electrical
The obtained compounds are finely crystallineconguctivities (1) in dilute solutions. Since the
substances insoluble in water, ethanol, ether, benzen;zammeS are water-insoluble, the values were ob-
and other nonpolar organic solvents but fairly readil{ained in dimethylformamide solutions. The results
soluble in acetone and dimethylformamide. are summarized in the table, from which it follows

The Composition and structure of the products Weré’lat the molar electrical conductivities of the SyntheSi-
confirmed by the elemental analyses and IR speczzed compounds vary from 139 to 182 cn? mol™,
tra. The IR spectra (see figure) in their main featuregvhich is indicative of their three-ion composition [10].
are similar to the spectra of the starting bis]trialkyl- H H
(aryl)arsonium]-1,4-dihydronaphtalene iodides [6, 7]. I = *[R,(RY)As C As(RYRy]* + 2[Hgls]

The presence in the cation of arsenic in & state and

thus the ionic character of the synthesized compounds O

are in general sustained by the observation of absorp-

tion bands in the region of 600 and 625 ¢ndue to

As-C,, and AsC,,, absorption, respectively [9].  Thus, our studies confirm the ability of Hg(ll)

Yields, melting points, electrical conductivity), and elemental analyses of bis[trialkyl(aryl)arsonium]-1,4-dihydro-
naphtalenes triiodomercurates(Il)

Comp. _ . u, Found, % Calculated, %
no. Yield, % | mp, °C o1 e mor-L Formula
As | As |
lla 87 80-81 139 9.08 46.23 Co HyoASHOl g 9.13 46.40
b 78 96-97 142 8.63 44.68 CogHgASHOHl g 8.82 44.82
llic 76 102-103 143 8.52 43.91 C3gHs4ASHOol g 8.68 44.09
d 83 117-118 148 8.28 42.82 C3oHggASHOHl g 8.54 43.39
llle 75 120-121 149 7.92 42.34 C34HgoASHO,l g 8.40 42.71
lIf 81 132-133 153 7.83 41.82 CiHesASHOOl g 8.27 42.05
g 74 137-138 154 7.49 40.92 CagH70ASHOLl g 8.15 41.41
llh 72 151-152 145 8.13 42.39 CzeHzsASHOOl g 8.42 42.80

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 71 No.4 2001



530

to react in aqueous solutions of alkali metal iodides
with some cations, yielding triiodomercurate(ll) salts. 3

EXPERIMENTAL

The IR spectra were recorded in the range-400
4000 cn1t on a UR-20 spectrometer as suspensions in
Vaseline oil placed between KBr plates.

The solvents (ethanol, dimethylformamide) were
purified and dried prior to use by the procedures
described in [11]. Chemically pure grade mercuric and
potassium iodides were used. The working solutions
for quantitative determination of iodide anion were
prepared by the procedure described in [12]. Arsenic
was determined by the Evins method [13], and iodine,
by the procedure in [14]. 7.

The specific electrical conductivities were mea-
sured in DMF solutions at 2& on an Impuls con-
ductometer with the accuracy rating &fl.5% The 8.
molar electrical conductivities were calculated by the
following formula:

M:X%) - 9.

Herey andc are the specific electical conductivity
and the concentration of the solution, respectively,,

Bis(methyldipropylarsonium)-1,4-dihydro-
naphtalene triiodomercurate(ll) (llla). To a dilute
solution of a mixture of 1.1 g of mercuric iodide and 11.
0.9 g of potassium iodide, a dilute ethanolic solution
of 1.8 g of bis(methyldipropylarsonium)-1,4-dihydro-
naphtalene diiodide was added. The immediately
formed precipitate was left in the flask overnight at
room temperature to complete crystallization. The
precipitate was filtered off, washed several times with ,
twice distilled water, and dried in a vacuum dessicator
to constant weight over phosphorus pentoxide and
paraffin wax to obtain 3.52 g (87%) of a finely crys-
talline yellowish substance, mp 881°C.

Complexeslllb —Illh  were prepared by the same 13.
procedure.
REFERENCES

1. Deacon, G.B. and West, B.Ql, Chem. So0c.1961,
no. 9, pp. 39293935.

2. Baig, M.M,, Cullen, W.R., and Dawson, D.&£an. J.

14.

RUSSIAN JOURNAL

GIGAURI et al.

Chem., 1962, vol. 20, no. 1, pp. 449.

Chernokal’skii, B.D., Levenshtein, L.V., and Ka-
mai, G.Kh.,Zh. Obshch. Khim.1970, vol. 40, no. 1,
pp. 148151.

4. Khimiya psevdogalogenidoyChemistry of Pseudo-

halides), Golub, A.M., Keller, Kh., and Skopen-
ko, V.V., Eds., Kiev: Vysshaya Shkola, 1981, p. 358.

5. Akhmetov, N.S.,Neorganicheskaya khimiydInor-

ganic Chemistry), Moscow: Vysshaya Shkola, 1975,
p. 585.

6. Gigauri, R.D., Robakidze, N.Z., Indzhiya, M.A., and

Vachnadze, E.S.Zh. Obshch. Khim.1997, vol. 67,
no. 1, pp. 7480.

Gigauri, R.D., Robakidze, N.Z., Indzhiya, M.A., and
Vachnadze, E.S.Zh. Obshch. Khim.1998, vol. 68,
no. 1, pp. 121124,

Gigauri, R.D., Goderdzishvili, L.N., Chernokal’s-
kii, B.D., Indzhiya, M.A., Sabin-Guss, Il.A., and
Shatakishvili, T.N., Soobshch. Akad. Nauk GSSR,
1980, vol. 99, no. 3, pp. 60H06.

Gigauri, R.D., Chachava, G.N., Chernokal’skii, B.D.,
and Ugulava, M.M.Zh. Obshch. Khim1976, vol. 46,
no. 8, pp. 18301832.

Peyronel, I., Malavasi, W., and Pignedoli, Apec-
trochim. Acta, Part A, 1982, vol. 38, no. 10,
pp. 10691072.

Organic Solvents. Physical Properties and Methods of
Purification, Weissberger, A., Proskauer, E.S., Rid-
dick, J.A., and Toops, Eds., New York: Interscience,
1980. Translated under the titl®rganicheskie ras-
tvoriteli, Moscow: Inostrannaya Literatura, 1958,
p. 518.

. Charlot, G.,Les methodes de la chimie analytique.

Analyse quantitative mineraleRaris: Dunod, 1961.
Translated under the titleMetody analiticheskoi
khimii. Kolichestvennyi analiz neorganicheskikh so-
edinenii, Leningrad: Khimiya, 1965, p. 101.
Freidlina, R.Kh., Sinteticheskie metody v oblasti
metalloorganicheskikh soedinenii mysh’yak&yn-
thetic Methods in the Field of Organometallic Com-
pounds of Arsenic), Moscow: Akad. Nauk SSSR,
1945, p. 164.

Gigauri, R.D., Tigishvili, Z.L., Indzhiya, M.A.Gur-
genidze, N.I., and Chernokal’'skii, B.DzZh. Obshch.
Khim., 1980, vol. 50, no. 11 pp. 2512516.

OF GENERAL CHEMISTRY Vol. 71 No.4 2001



