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ABSTRACT. One of the most important properties of tertiary-substituted ar sonium salts with the
differenceof cationsrepresentsinclination to for ming the coor dination compounds. They can construct
cationic-anionic complexesin thealcohol-water solutions. Thenovety isin thefollowing: without educing
theoutlet of arsonium nitratesin theindividual condition and by theinter action of cadmium iodated(V)
the coordination compounds of [R,As(R)CH,I] [Cd(IO,),-CN] composition are received. It was
established that the spatial arrangement of ligandsinto theanionsand thushybridization of electronic
orbitals of cadmium is stipulated by existence of ligands of iodated-ions. The formation of cyanide
admixture of mixed ligand arsonium and purity was established by physical and chemical research

methods. © 2017 Bull. Georg. Natl. Acad. Sci.

K ey words: arsenic-organic compounds, bioactivity, d*°-elements

Cyanide and tiocyanide compl exesrepresent con-
siderably easily exstragenic substances, than corre-
sponding halogen admixture [1]. Also, the pseudo-
halogens of metals have the great perspective of us-
agein nonferrous-metalsindustry, galvanic technique
and etc. Formation of complex admixtures that are
less solvable in water but considerably good soluble
in organic sol utions gives possibility to separate metal
ions from each other [1, 2]. Mixed cylindrical com-
plexes having great perspective and practical value
are not yet studied well. The polyfunctionality of
compounds as arule gives possibility to usethemin

practice. In this connection there exists great prob-
ability that these compounds have high and specific
biological activity, because they contain arsenic in
their structural units, various organic radicals, cya
nide groups, cadmiumsetc. 3, 4].

The goal of presented work was to receive the
coordination compounds of cadmium(Il)
diiodattocyanide in chemically pure form and study
their physical and chemical properties. For outlet
substances cadmium iodate (V), potassium cyanide
and arsonium iodate were taken in such quantities,
whichinsuremolar relation 1:1:1. Cadmiumiodate was
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Fig. 1. IR spectrum of absorbsion in the liquid paraffin:
a) [(izo-C,H,),AsCH,I][Cd(IO

3)2

solved in the water solution containing potassium
cyanide (a-reaction) and afterwardsthe received mass
for reaction was treated by alcohol-water solutions
of fourthly substituted arsonium (c-reaction) nitrate.
The latter representsfilter received consequently by
interaction of iodinemethylnetrialkyl (aril)arsonium
iodides with mercury nitrate in the alcohol-water so-
lution. As aresult of reaction white colored narrow
crystalline compounds are received, physical and
chemical analyses of which shows that synthesized
substances represent diiodattocyanocadmiates(l1) of
iodinemethylnetriakyl (aril)arsonium [5-8].
Formation of final products is explained by the
following totality of sequence reactions:
a) Cd(I0,),+KCN—-K[Cd(10,),-CN]
b) [R,AS(R)CH,I]I+AgNO,—
Ain+[R2As(R)CH2I] NO,
0)[R,AS(R)CH,IINO,+K[Cd(IO,),-CN]—»
KNO,+[R,As(R)CH,I][Cd(IO CNJ¥
Or insummarized form:
Cd(10,),+KCN+AgNO,+[R,AS(R)CH,I]I—
Agl¢+KNO3+[RZAS(R)CH2I] [Cd(10,),-CN]
where R and R’ are organic radicals and herewith
R=R’ or R=R'.

3)2

Results and Discussion

The coordination formulas of the synthesized com-
plex compoundswere established by thedataof molar
electroconductivity of the dilute solutions. As the
diiodattocyanocadmiate (1) of the iodinemethylen-
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CN]; b) [(C,H,),ASCH,I][Cd(I0,),-CN].

trialkyl (aril) arsonium is not solvable in water, its
molar electro conductivity was studied in the solu-
tion of dimethylformamide. Results are presented in
Table 1. The Table shows that molar electroconduc-
tivity of the investigated samples fluctuate in the
frames of 58-840mcm?mol-! that corresponds to
double ionic electroconductivity of electrolytes|[9].
Basing on this fact it can be concluded that synthe-
sized compounds represent cationic-anionic com-
plexes, which are dissociated in the dimethylform-
amide solution by the following equation:
[R,AS(R)CH,I][C(IO,),-CN]
[R,AS(R)CH,I]*+[Cd(IO,),-CN]~

Structure of the investigated samples was estab-
lished by the
iodinemethylentrialkyl (aril)arsoniumiodidesand IR
spectral analyses of the synthesized compounds
show the creation of fourthly substituted
diiodeattocyanocadmiates(ll) ( Fig. 1). Absorption
stripes of As—C dip bindingsare observed intherange
of 625cm™, which means that the arsenic isin sp?
hybridized condition[10].

Absorption stripes of oscillations for phenyl
group are observed in the 1580, 1700, 3000-3080cnT*
regions. Concerning the valence oscillations of bonds
of (10,7 and (CN) groups, their corresponding ab-
sorption stripes are in the 750 cnr! and 2150 cm'?
regions.

Thus, this investigation shows that IR spectrum
of initial substances and final products almost do

IR spectrum. Outlet of
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not differ from each other, if we do not take into ac-
count the absorption stripes of (10,7) and (CN)
groups. Thisfactindicatesthat arsenicisinthecation
composition of the investigated sample.

Thermosteadiness of the synthesized
diiodeattocyanocadmiates(l1) wasinvestigated by the
thermo-gravimeter analyze method. As an example,
the thermogram of diiodeattocyanocadmiates(l1) of
iodmethylentri- butyl- arso- niumispresentedinFig.2.
The mass reduction is 50-71 % in the range of 140-
300°C. In this interval organic fragments are lost.
The(C,H,),AsCH_I-CN) isremoved (theoretically 50,
56 %). More difficult is the process of thermolysis
with nonorganic fragments. The mass losses are 35,
25%inthe 310-520°Ciinterval, whichmeansthat 1,0,
(theoretically 35, 70 %) isremoved.

Thus, thermolysis of theinvestigated samplescan
be presented by the following scheme:

[(CH,),ASCH.I][CA(IO,),-CN] —
N 140-300°
—(C¢H;),ASCH,I-CN

300-520°C

Cd(10,), — CdO—"—...

2 3
By X-ray diffractometer, where recording passes
with the CuK_ radiation, investigation of samples
proved that all the synthesized samples are crystal-
line substanses and do not contain initial compo-
nentseven in admixture (Table 3).

Table 3.

The analysis of X-ray diffraction result for
synthesized samples

[(C3H7)3AsCH2I][Cd(103)2CN]
I/lo 06gbLog. d-/n

100 8.84
25 5.37

30 4.13

40 3.708
30 3.52
5 3.03
5 2.64
5 2.56
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Fig. 2. Thermogram of [(C,H,),AsCH,I][Cd(IO,),-CN].

Concluson

Thus, perfectly new mixed-ligand cyano-iodatto-
cadmiates(l1) were synthesized and investigated by
us. It was determined experimentally that synthesis,
composition and structure of complexes of thistype
is not vastly dependent on the molar relations of
reagent substances. The novelty isin the following:
the yeild of arsonium nitrates under the individual
condition and by the interaction of cadmium
iodate(V) coordination the compounds of
[R,AS(R)CH,I][Cd(1O,),-CN] composition are
received without loss. It was established that special
arrangement of ligands in the anions and thus hy-
bridization face of electronic orbitals of cadmiumis
stipulated by the existence of ligands of iodate-ions.

Experimental Part

Cyanodiiodattocadmiates(I1) of iodinemethylentribu-
tilarsonium. The 1.5 g iodmethilentributilarsonium
iodide solved in the ethylene alcohol under perma-
nent stirring condition is added to 0.49 g water solu-
tion of mercury(l) nitrates. Yellow colored sediment
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(Agl), isinstantly formed, in mother liquid for 2-3
hoursand then isfiltered by Schottky No.4 filter.
Water solution of 1.34 g cadmium iodated and
0.19 g calium cyanide are simultaneously prepared
and added
iodmethilentributilarsonium nitrate. White colored
crystalline substance is instantly formed, which we
leave for 24 hours and then filter. The sediment is
removed before forming the constant mass in the
vacuum-exsiccator of phosphorus pent oxygen. The
2.0 g (80.4 %) cyanidediiodattocadmiate(ll) of
iodmethilentributilarsoniumisreceived, whose melt-
ingpointis t_,=119-120°C. By analysis it is found,

to the water solution of

.)ﬁ.smﬁaob"g,@o Jodos

in%: As8.21; HIg43.42, Cd13.01. C H, AsCdl.ON.
Itiscaculated, %: As8.56; Hlg43.52; Cd 12.83.
Tertiary substituted arsonium cyanodiiodatto-
cadmiates(l) was received. Loaded substances and
purpose products yeild needed for reactions is pre-
sented in Table 2 and some physical and chemical
constants of the synthesized substances are given

inTable 1.
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