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Kadenpa teopernueckoii n npuknaguoit xumun, HUY FOxHO-Ypanbckuil rocynapCTBEHHBI YHUBEPCHUTET,
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Bzaumooeiicmeuem zexcakuc(uzoyuanamo)naramunama(lV) xanus ¢ xaopuoom mempa-
IMUIAMMOHUSL 8 BOOHOM DACHEOPE AUESMOHUMPUNA CUHMESUPOSAH U CIPYKIYPHO 0XaAPaKmepu3o-
ean zexcakuc(uzoyuanamo)nramunam(V) xanuiimempamunammonusn [(C:Hs):N][K][Pt(CNS)s].
Meonennoe ucnapenue pacmeopumesis nPUGe0 K 00paA306aHUI0 KPYRHBIX KPACHO-KOPUUHEBbIX
Kpucmannos. Cmpykmypa nojiyueHHoz20 coeOunenus uoenmuguuuposana memooom PCA. PCA
kpucmanna I nposeden na ougppaxmomempe D8 QUEST pupmuer Bruker (MoKa-uznyuenue,
| =0,71073 A, zpagpumoswiit monoxpomamop). [CrsHxN7KPtSs, M = 712,92, Cunzonusa mono-
Kaunnas, npocmpancmeennan cpynna C 2/c, a = 10,432(8), b = 14,767(13), ¢ = 16,300(13) A,
V =25104) A%, Z=4, u =6,272 um’, F(000) = 1384, pazmep kpucmanna 0,86%0,66x0,50 mm].
Tempasopuueckas Konguzypayus memparsmuilamMmMOHUIHOZ0 KAMUOHA HECKONbKO UCKANCEHA
(venor CNC 105,5(5)°-111,8(4)°, onunwt ceazeii N-C 1,503(5)-1,519(5) A). Honvt nnamunvr ¢
anuonax I umerom oxmazdpuueckyio koopounayuio (mpanc-yenvt SPtS cocmaenaiom 180°), ee-
JUYUHBL YUC-Y271068 npu amome naamunvt SPtS npubnusncaromcea k 3uauenuro 90° (88,47(4)°-
91,53(4)°). [Anunwvt ceazeir Pt-S e cpynnax Pt(CNS)s Onuzku medxncoy coboit u cocmaenaiom
2,373(2)-2,37(2) A. Llenmpocummempuunsie OKmarIopusecKue 2eKcaKuc(u3ouuanamo)niamuHammnble
AHUOHBL C8A3AHBL 8 €OUHOE Ueloe NOCPEOCEOM MOCHIUKOGBIX U3OUUAHAMHBIX AUZAHO08 U Ka-
MUOHO8 KANUA, KOMOPbLIL 2eKCAKOOPOUHUPOBAH WIECHIbI0 AMOMAMU aA30MA U30UUAHAMHBIX
2pynn (N-K 2,828(4)-2,896(4) A), oonaxo mpanc-yanvr NKN (128,44(15)°-146,9(2)°) oanexu om
UOEATbHBIX 3HAYEHUN 0713 OKmadIopa. Mocmuxogvle muoyuanamusle JU2aHObl CE:A3bl8AI0M Ka-
MUOHBL RIAMUHBL U Kalus. AmMOudeHmamuvle MUOUUAHAMHDLE TUSAHObL 00HOBPEMEHHO KOOP-
ounupyromca ¢ kamuonamu K° amomamu azoma. C nomowipio MOCMUK0OBbIX MUOUUAHAMHBLX
NUZAHO08 00pasyemcs mpexmepHulil KoopounauyuoHuHsli noaumep. Ilonyuennas cmpykmypa
npeocmaensem coooil mpexmepHyio CemKy, 8 AUelKax KoOmopoii pacnoioyiceHbl KamuoHsl mem-
pasmunammonusn (EtsN)*.

KaroueBble ciioBa: rekcarnonuanatomiatuaat(lV) kanuiTeTpasTHIIaMMUHKSL, CUHTE3, PEHTTEHOCTPYK-
TYpHBII aHAINU3
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Potassium tetraethylammonium hexathiocyanatoplatinate(1V) (Et:N)(K)[Pt(SCN)e] (1)
was synthesized by the reaction of potassium hexathiocyanatoplatinate(1V) with tetraethylammo-
nium chloride in acetonitrile aqueous solution. Slow evaporation of the solvent led to the for-
mation of large red-brown crystals. The product structure was determined by XRDA. The X-ray
diffraction pattern of crystal 1 was carried out on a Bruker D8 QUEST diffractometer (MoK, ra-
diation, ) = 0.71073 A, graphite monochromator). [C1JH2N;KPtSs, M = 712.92, Crystal system
monoclinic, space group C 2/c, a = 10.432(8), b = 14.767(13), c = 16.300(13) A, V = 2510(4) A°, Z = 4,
1 =6.272 mm*, F(000) = 1384, crystal size 0.86x0.66%0.50 mm]. The tetrahedral configuration of
the tetraethylammonium cation is slightly distorted (CNC angles are 105.5(5)°-111.8(4)°, bond
lengths N-C are 1.503(5)-1.519(5) A). Platinum ions in anions have octahedral coordination
(trans-angles SPtS are 180° cis-angles SPtS are (88.47(4)*-91.53(4)°). The bond lengths Pt-S are
equal to 2.373 (2)-2.37(2) A. Potassium cations are coordinated by six nitrogen atoms of thiocya-
nate groups (distances N K (2.828(4)-2.896 (4) A). Trans-angles NKN (128.44 (15)°-146.9 (2)°)
are far from ideal values for the octahedron. Bridged thiocyanate ligands are bonded cations of
the platinum and potassium. Ambidentate thiocyanate ligands are simultaneously coordinated to
the K* cation by nitrogen atoms. By means of the bridged thiocyanate ligands a three-dimensional
coordination polymer is formed. The resulting structure is a three-dimensional grid, in the cells

of which the cations of tetraethylammonium (EtsN)* are located.

Key words: potassium tetraethylammonium hexathiocyanatoplatinate(1V), synthesis, X-ray diffraction

analysis
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INTRODUCTION

It is known that complex compounds of plati-
num are effective catalysts for many chemical pro-
cesses and convenient objects for the study of ligand
exchange reactions. For example, in the presence of
platinum complexes alkynes are oxidized by the air
oxygen through a triple bond to dicarbonyl com-
pounds [1]. Ligand exchange reactions are observed
in tetrachloro- and tetraorganophosphonium hexa-
chloroplatinate solutions in dimethylsulfoxide [2].
Among various structurally characterized complexes
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of platinum the complexes with thiocyanate ligands
are practically not studied [3].

In continuation of the studies of the synthesis
and structure features of platinum complexes [4-16],
we carried out the reaction of tetraethylammonium
chloride with potassium hexathiocyanatoplatinate(IV).
The structure of the obtained complex was deter-
mined by X-ray diffraction analysis (XRDA).

EXPERIMENTAL

The mixing of water-acetonitrile solutions of
equimolar amounts of tetraethylammonium chloride
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and potassium hexathiocyanatoplatinate(IV) is ac-
companied by a change in the color of the reaction
mixture to red-brown.

Synthesis of (EtaN)(K)[Pt(SCN)s] (I). A solu-
tion of 130 mg (0.785 mmol) of tetraethylammonium
chloride in 60 mL of a 1: 1 mixture of water-
acetonitrile was poured into a solution of 488 mg
(0.785 mmol) of potassium hexathiocyanatoplati-
nate(IV) in 60 mL of water-acetonitrile (1: 1). The
solution was concentrated, the crystals formed were
filtered and dried. The red-brown crystals | (399 mg
(56%), Tm = 187 ° C) were obtained. Anal. found, %:
C 23.55; H 2.84. Anal. calc. for C14H20N7KPtSg %: C
23.59; H 2.81.

The X-ray diffraction pattern of crystal | was
carried out on a Bruker D8 QUEST diffractometer
(MoK, radiation, A = 0.71073 A, graphite mono-
chromator). A glass thread was used as the sample
holder. At one end of the glass thread, a single-crystal
was glued, and the second end of the thread was fixed
in a standard goniometric head of the diffractometer.
The data were collected, edited and parameterized by
the SMART and SAINT-Plus [17]. All calculations
for the determination and refinement of the structure
were performed by the programs SHELXL / PC [18],
OLEX2 [19]. The structure is determined by a direct
method and refined by the method of least squares in
the anisotropic approximation for non-hydrogen at-
oms. The crystallographic data and the results of struc-
ture refinement are given in Table. Complete tables of
atomic coordinates, bond lengths and valence angles
are deposited in the Cambridge structural data bank
(N1577805; deposit@ccdc.cam.ac.uk or
http://www.ccdc.cam.ac.uk/data_request/cif).

RESULTS AND DISCUSSION

Slow evaporation of the solvent leads to the
formation of large red-brown crystals of potassium
tetraethylammonium hexathiocyanatoplatinate(1V):

[ELN]CI + K;[Pt(SCN)s] —
— (EuN)(K)[Pt(SCN)e] + KCI

Platinum complexes with hexathiocyanatoplati-
nate anions and ammonium cations [20] or metal-
containing cations of complex structure [21] were
described in the literature.

According to X-ray diffraction data, complex
I includes tetraethylammonium, potassium, and hex-
athiocyanatoplatinate anions. The tetrahedral configu-
ration of the (EtsN)* cation is slightly distorted: the
valence angles of CNC vary in the interval
105.5(5)°-111.8(4)°. The lengths of NNC bonds dif-
fer insignificantly (1.503(5)-1.519(5) A), and their
values are approximately equal to the lengths of the
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similar bonds in tetraorganammonium cations [14].
Thiocyanate ligands in the [Pt(SCN)s]> anion are co-
ordinated to the platinum ion, as expected, by sulfur
atoms. The octahedral coordination of the platinum
ion is slightly distorted: the SPtS trans-angles are
180°, the SPtS cis angles are approximately equal to
the ideal value of 90° (88.47(4)°-91.53(4)°). The
Pt-S bonds are close to each other and equal
2.375(2)-2.380(2) A. The PtSC angles (103.2°-105.7°)
differ slightly from the tetrahedral angle. The SCN"
ligands have almost linear structure (SCN angles are
175.3(5)°—178.1 (4)°).

Ambidentate thiocyanate ligands are simulta-
neously coordinated to the K* cation by nitrogen at-
oms. Each potassium cation is coordinated by six lig-
ands (Fig. 1).

Table
Crystallographic date, experimental parameters and
structure refinements for compound |
Taompa. Kpucrannorpaguyeckue JaHHble, IapaMeTpbl
JKCIePUMEHTa M YTOUHEeHUs CTPYKTYphI 1

Parameter
Formula weight 712.92
Crystal system Monoclinic
T, K 293(2)
Space group C2lc
a, A 10.432(8)
b, A 14.767(13)
c, A 16.300(13)
a, ° 90
B, °. 91.96(3)
Y, ° 90
Vv, A3 2510(4)
Z 4
Pecalc, g/cm3 1.887
tmo, MMt 6.272
F(000) 1384
Crystal size, mm 0.86x0.66x0.50
0,grad. 3.029 - 26.37
Index ranges -13<h<13,-18<k <18,
-18<1<20
Measured reflections 20196
Independent reflections 2571
Refinement variables 138
GOOF 1.059
Final R indexes R; =0.0252
F?> 26(F?) WR; = 0.0642
. . R:=0.0301
Final R indexes [all date] WR, = 0.0692
Largest dgf;geak/hole/ _1515/1.319
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Fig. 1. A fragment of coordination polymer | with thiocyanate
bridges
Puc. 1. (Dpal"MeHT KOOPAMHAIIMOHHOI'O ITOJIMMEpa | C TUOIIMaHaT-
HBIMH MOCTHKaAMU

The N-K distances (2.828(4)-2.896(4) A) are
close to the sum of the covalent radii of these atoms
(2.66 A). However, the octahedral coordination of
potassium is highly distorted, since the NKN trans-
angles (128.44(15)°-146.9(2)°) are far from the ideal
value of 180°. The KNC angles are 154.0°-168.0°.
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Fig. 2. A fragment of coordination polymer I in the crystal cell
Puc. 2. ®parmMeHT KOOpIHMHAIMOHHOTO TToNMMepa | B sraelike kpu-
cTanna

CONCLUSIONS

Thus, complex | is a coordination polymer in
which the bridged SCN~ ligands bind two metal cati-
ons (Pt and K). The resulting structure is a three-
dimensional grid, in the cells of which the cations of
tetraethylammonium (EtsN)* are located (Fig. 2).

The study was carried out with financial sup-
port under the state task No. 4.6151.2017/8.9.
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