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ABSTRACT. The specifity of preparation of mixed diiododibromocadmiates(II) on the basis of
iodmethylentrialkyl(aryl)arsonium salts in the alcohol-water solution is investigated. The structure of synthesized
compounds is determined by physico-chemical methods. © 2010 Bull. Georg. Natl. Acad. Sci.
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Acido-complexes of tetrasubstituted arsonium,
whose arsenic is in the composition of cation, have been
thoroughly investigated [1,2]. But the synthesis of tetra-
alkyl(aryl)arsonium complexes of cadmiates, with mixed
ligands, has not been carried out practically to date.
The reason is that a method does not exist by which the
different halogens can be determined at their simulta-
neous presence in arsenic-organic compounds.

As iodmethylentrialkyl(aryl)iodides were accessible
to us [3], we decided to study the possibility of obtaining
mixed diiododibromocadmiates(Il) on the basis of
iodmethylentrialkyl(aryl)arsonium salt. The process can
be represented according to the equation:

2[R, As(R")CH,I]I+CdBr, —[R,As(R))CH,I],[CdBr, L],

where R=C,H,; iso-C;H,; C,H,; iso-C,H, and C/H..
It should be noted that during the synthesis of
tetrasubstituted diiododibromocadmiates(Il) it is not
necessary to use cadmium bromide as the initial
compound - other water-soluble salts of cadmium can
also be used. But if we wish the reaction to proceed in a
desirable direction, the presence of bromide ion is
obligatory in solution. 3-5% more must be used than the
theoretical quantity to block the existence of iodide ions
in the mixture and to increase the yield of products. The

following consecutive reactions are achieved according
to the scheme:

a) CdSO, +2KBr === CdBr,+K,SO,,
b) 2[R, As(R")CH, 1]+ CdBr, —[R,As(R")CH,I],[CdLBr,]

or in summary
2[R,As(R")CH,I]I + CdSO, +2KBr —
[R,As(R")CH,I],[CdI,Br,] + K,SO,.

The only great obstacle encountered by us in
studying bromiodide coordination compounds of
cadmium was quantitative determination of halogens
(bromide, iodide) in the sample. We solved this problem
by the mercurometric method [4]: on the basis of
mathematical calculations we obtained a formula which
allows calculating the summary content of bromide and
iodide (Table 1). The Table shows that elementary
analysis of halogens and arsenic proved unequivocally
the formation of mixed-ligand cation-anion coordination
compounds of the type: [R,As(R")CH,I],[CdI,Br,].

The synthesized acido-complexes with mixed ligands
are white-yellow compounds. They are insoluble in
water, alcohol, benzene and other aprotonic solvents.
They are solved relatively well in dimethylformamide.
Their electroconductivity () was determined in the latter
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Table 1
Some physical-chemical constants of tetrasubstituted arsonium dibromodiiodocadmiates(II)

Ne R R’ T,°C 1 H > 1 Found Gross-formula Calculated
om’ -cm”mol As Hlg As Hlg

1 C;H; CsH; | 230-231 101.5 11.80 5448 CyoHy6As,CdI4Br, 12,.3 54.91

2 |iso-C3H7|iso-C5H7| 210-211 100.0 12.09 5501 CyoHyAs,CdI4Br, 12.33 54.91

3 C4Hg CGHQ 71-72 99.5 10.92 50.02 C;()Hg()ASszLlBI‘Z 11.19 49.83

4 |iso-C4Hg|is0-C4Hg| 199-200 94.8 11.49 5192 Cy6HssAs,Cdl4Br, 11.53 51.36

5 CeHs C¢Hs | 128-129 91.9 10.71 47.79 Cs3H34As,CdI4Br, 10.56 47.02

solvent. p of the substance under study range within 91-
102 ohm™em’mol” and it corresponds to three-ionic
electrolytes [5]. The electrolytic dissociation of the
synthesized substances proceeds according to the scheme:

[R,AsCH,I],[CdLBr,] == 2[R,AsCH,I] +[CdBr,L]".

Apart from chemical analysis, the composition and
structure of the compounds were investigated by
physical-chemical methods as well. The analysis of IR
spectra of these compounds shows that they are largely
identical with the IR spectra of the initial tetrasubstituted
arsonium iodides, where as it is present in the compo-
sition of cation (Fig. 1). IR spectra contain a band of
absorption at ~440-470 cm"l, which is characteristic of
As-C atom bonds and the band of absorption at ~610-
650 cm"1[6], which is characteristic of As-C Aliph bonds.
This proves that arsenic is present in quaternized state
(sp3-hybridization). The synthesized compounds were

cadmiate (a) and iodmethylentributylarsonium dibromo-
diiodocadmiate (b) are presented in Fig. 2. The thermo-
lysis of these compounds starts at a temperature higher
than the melting point and ends with the isolation of
cadmium bromide. lodmethylentripropylarsonium dibro-
modiiodocadmiate loses 77. 0% of its mass in the tempe-
rature range 200—4000C; this points to the loss of the
“organic part” of the compound. Thus, 2CH,I,, 2(iso-
C;H,),As are isolated (77.6% theor.). It is more probable
that in this temperature range ligands are isolated in
parts.

The thermolysis can be represented by the scheme:

200-265°C

—2CH212

CdBr,x2(is0-C;H,),As ——>

[(is0-CH,);AsCH,I],[CdBr,L,]

265-470°C t°C

studied by derivatography method. The thermogravi- oY CH) A CdBr2
grams of iodmethylentripropylarsonium dibromodiiodo- —2(iso - 377 )3 s
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Fig. 1. IR- spectra of absorpsion in white paraffin oil; a) [(C,H,),As(C;H)CH,I],[CdL,Br,]; b) [(iso-C;H,);AsCH,I],[CdL,Br]
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Fig. 2. Thermogram: a) [(iso-C;H,);AsCH,I],[Cdl,Br,]; b) [(iso-C,Hy);AsCH,I],[CdI, Br,].

Thus, as a result of the interaction of water-alchohol
solutions of cadmium bromide and tetra-substituted
arsonium iodide, in the presence of potassium bromide,
a coordination compound with mixed ligand was found
to be formed.

Methods

Iodmethylentriphenylarsonium diiododibromoca-
dmiate(II).

2.5g(0.0043 mole) of iodmethylentriphenylarsonium
iodide is dissolved in ethyl alcohol. Water-solution of
0.59g(0.00215 mol) of cadmium bromide and 0.0255g
(0.021mol) of potassium bromide is prepared in parallel.
Both solutions are mixed. After one day, a white

Table 2

crystalline compound is formed. It is filtrated, the
precipitate is washed in distilled water, alcohol and dried
in vacuum-(with P,O, and paraffin) until a constant mass
is obtained. 2.63g (85.1%) iodmethylentriphenylarso-
nium diiododibromocadmiate(II) is obtained. T, =128-
129°C. Experimentally it was found: % As 10.71; HIg
47.79. C4H,;,AsCdl,Br,: % As 10.56; HIg 47.02 was
calculated.

Other tetrasubstituted arsonium diiododibromo-
cadmiates are prepared analogously. The loading of
the initial compounds and the yield of the products
are presented in Table 2. Some physico-chemical
constants of the synthesized compound are presented
in Table 1.

The loading of the initial compounds, obtaining of iodmethylentrialkyl(aryl)arsonium diiododibromocadmiates(1I)
and their yield

Loading of the inital compounds [R,As (R?l;}éeH};e]l;[lC dBr,1,]
Ne [RyAs(RM)CH,I]L CdBr, KBr
R R’ g mol g g mol g mol %
1 C;H, C;H, 2.0 | 0.0042 | 0.57 | 0.0021 0.025 0.00021 2.26 0.0018 88.0
2 | iso-C;H; iso-C;H; 2.0 [ 0.0042 | 0.57 | 0.0021 0.025 0.00021 2.25 0.0020 87.6
3 CsHy CeHs 1.5 [ 0.0028 | 0.38 | 0.0014 | 0.0165 | 0.00013 1.69 0.0012 90.2
4 | is0-C4Hy | iso-C4Hy 1.5 | 0.0029 | 0.39 | 0.00145 | 0.017 0.00014 1.68 0.0013 89.9
5 C¢Hs CeHs 2.5 | 0.0043 | 0.59 | 0.00215 | 0.0255 | 0.00021 2.63 0.0018 85.1
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