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B3aumooeiicmeuem 2ekcaxaoponiamuno8o0opooOHoll KUCIOMbL C XJ10PUOOM (MemOKCU-
Memun)mpugdenungpochonusn é oumemucyibhokcude cuHmeIupOBAH U CMPYKMYPHO oXapaKkme-
PU306an mpuxaopo(oumemuicyibokcuoo)niamunam (Memokcumemun)mpugenunghochonus
[PhsPCH,OCH;][PtCl3(dmso-S)/. B xode peaxuuu naénrodanocv eéoccmanoenenue PyIV) oo PiII).
Peaxyus conpoeoxncoanace 1uzanOHbIM 00MEHOM, 8 X00e KOMOPOii NPOUCXo0um 3ameujenue 00Ho-
20 U3 AMOMO6 XJ10pA HA MOJIEKYIy S-KOOPOUHUPOSAHHO20 OUumMemuicyibhokcuoa é anuone. Meo-
JIeHHOe ucnapenue pacmeopumens npueeno K o0paA30eanulo KPYRHuIX OPAHNCEGLIX KPUCMATIN08.
Cmpykmypa noJiyueHH020 COeOUHeHUs UOCHMUPDUUUPOBAHA MEMOOOM PEHMZeHOCMPYKMYPHOZO0
ananuza. Cmpykmypa pacwiugpoeana npamvim memooom. Ilozuyuu u memnepamyphvie napa-
Mempubl HE6OOOPOOHBIX ANOMOE Y OYHEHbL 8 USOMPONHOM, A 3aMeM 6 AHU3OMPONHOM RPUOUIICe-
nuu nonnomampuunvim MHK. PCA kpucmanna I npoeeden na ougppaxmomempe D8 QUEST
dupmor Bruker. Ilo oannvim PCA, kpucmannozpaguueckue napamempol InemMeHmMapHon auei-
ku coeounenusn I [monoknuunas cunzonus, npocmpancmeennasn zpynna P2//c, M 686,90,
a 14,48(2), b 14,48(2), c 19,99(3) A]. Temparopuueckaa Konguzypayus Kamuona (Memoxcume-
mun)mpugenungochonus npudaudicaemca K udearbHOMy 3HAUEHUIO: GETUYUHBL 6AIEHMHBIX Y2-
n06 CPC paguwnt 108,5(2)°-110,3(2)° onunwt ceazeii P-C ne3nauumenvHo pasnuiaromcsa mexcoy co-
ooii. Amom nnamunvt 6 anuonax I umeem nIOCKO-K6AOpammuyl0o Koopounayuio (mpauc-
pacnonodxcennvte yenvt CIPtCl u SPtCI pagnvt 177,65(5)° u 178,88(6)°, coomeemcmeenno; yuc-yziot
npuénuxcaromesa K 3uauenuio 90°). Paccmoanusa Pt—Cl u Pt-S cocmagnaiom 2,290(3)-2,314(3) A u
2,205(3) A. Amom nnamunsi 6 anuone KOOPOUHUPOBAH MPEMA AMOMAMU X0PA U MOJIEKYN0l OU-
Memuncynsghokcuoa. Monexkyna oumemuncynbphokcuoa KOOpOUHUPYemcsa HA AmoM NIamunsl uepe3
amom cepol. I'eomempus koopounuposannozo oumemuncynvgpokcuonozo auzanoa (yenvt OSC u CSC,
onuna ceazu S—0) omauvaemcsa om 2eomMempuu C60000HOU MOIEKYIAblL OUMEMUICYTbPOKCUOA.
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(Methoxymethyl)triphenylphosphonium trichloro(dimethylsulfoxido)platinate
[PhsPCH,0CH;][PtCls(dmso-S)] was synthesized by the reaction of hexachloroplatinic acid
with (methoxymethyl)triphenylphosphonium chloride in dimethyl sulfoxide. During the reaction,
Pt (1V) was reduced to Pt (11). The reactions are accompanied by the ligand exchange in anions
with substitution of the S-coordinated dimethyl sulfoxide molecule for one of chlorine atoms.
Slow evaporation of the solvent led to the formation of large orange crystals. The product struc-
ture was determined by XRDA. The structures were interpreted by the direct method. Positions
and temperature parameters of non-hydrogen atoms were refined in isotropic and then in aniso-
tropic approximations by the full-matrix LSM. The X-ray diffraction pattern of crystal | was car-
ried out on a Bruker D8 QUEST diffractometer. According to the data of X-ray analysis the unit
cell crystallographic parameters of compound | are [crystal system monoclinic, space group
P2./c, M 686.90, a 14.48(2), b 14.48(2), c 19.99(3) A]. The tetrahedral configuration of the (meth-
oxymethyl)triphenylphosphonium cation approaches the ideal values (CPC angles are 108.5(2)°-
110.3(2)°, bond lengths P-C are slightly differ from each other). Platinum atoms in anions have
square coordination (trans-arranged angles CIPtCIl are 177.65(5)°, SPtCl are 178.88(6)°, cis-
angles approach 90°). The bond lengths Pt-Cl are equal to 2.290(3)-2.314(3) A, Pt-S are equal to
2.205(3) A. The platinum atoms are coordinated by three chlorine atoms and dimethyl sulfoxide
molecule in the anion. Dimethyl sulfoxide molecule is coordinated to the platinum atoms by sul-
fur atoms. The geometry of the coordinated dimethyl sulfoxide ligand [OSC and CSC angles,

S—0 bond] differs from the geometry of a free dimethyl sulfoxide molecule.

Key words: trichloro(dimethylsulfoxido)platinate, (methoxymethytriphenylphosphonium chloride,

dimethyl sulfoxide, X-ray diffraction analysis

INTRODUCTION

The study of new platinum coordination
compounds is an important trend in chemistry. Plati-
num(ll) complexes are thermodynamically and kinet-
ically stable compounds and they are used to study
various types of isomerism and the nature of trans-
and cis-effects. From this viewpoint, the reactions that
result in the introduction of new ligands into the co-
ordination sphere of the platinum atoms are of great
interest [1]. Drugs synthesized on the basis of plati-
num coordination compounds have been widely used
for the treatment of a number of tumors [2]. Though,
they are widely used, these pharmacological com-
pounds have significant side effects. A selection of
the nature of the leaving group and ligands may im-
prove the pharmacological properties of the drugs and
decrease unwanted effects [3]. Platinum complexes with
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sulfur-containing ligands are less toxic and can pre-
vent inactivation of the cisplatin [4, 5]. Therefore, the
study of platinum dimethyl sulfoxide complexes is of
particular interest.

To continue the studies of the synthesis and
structure features of platinum complexes [6-15], we
carried out the reaction of (methoxymethyl)-
triphenylphosphonium chloride with hexachloropla-
tinic acid. The structure of the obtained complex was
determined by X-ray diffraction analysis (XRDA).

EXPERIMENTAL PART

Synthesis of [PhsPCH,OCH;][PtCl;(dmso-S)]
(). A solution of 50 mg (0.1 mmol) hexachloroplatin-
ic acid and 35 mg (0.1 mmol) (methoxyme-
thyDtriphenylphosphonium chloride were dissolved
with stirring in 3 mL of dimethyl sulfoxide. The solu-
tion was concentrated, the crystals formed were fil-
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tered off and dried. The orange crystals | (49 mg
(63%), Mp = 143-145 °C) were obtained. Anal.
found, %: C 38.41; H 382 Anal. calc. for
The X-ray diffraction pattern of crystal |1 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 [16]. All calculations
for the determination and refinement of the structure
were performed by the programs SHELXL/PC [17],
OLEX2 [18]. The structure was determined by a di-
rect method and refined by the method of least
squares in the anisotropic approximation for non-
hydrogen atoms. The crystallographic data and the
results of structure refinement are given in Table.
Completed tables of atomic coordinates, bond lengths and
valence angles are deposited in the Cambridge structural
data bank (Nel912245; deposit@cc-dc.cam.ac.uk or
http://www.ccdc.cam.ac.uk/data_request/cif).

Table
Crystallographic date, experimental parameters and
structure refinements for compound |
Tabauya. Kpucramuiorpadpuueckue q1aHHbIe, apaMeT-
Pbl IKCIIEPUMEHTA U YTOYHEHHMsS CTPYKTYPHI 1

Parameter
Formula weight 686.90
Crystal system Monoclinic
T, K 293(2)
Space group P2/c
a, A 14.48(2)
b, A 9.640(15)
c, A 19.99(3)
a, ° 90
B, °. 111.15(5)
7, °© 90
v, A® 2603(7)
Peale, g/cm’ 1.753
Crystal size, mm 0.51x0.39x0.34
Index ranges | 21 <h<21,-14<k<14,-30<1<30

RESULTS AND DISCUSSION

The complex | was obtained by interaction of
hexachloroplatinic acid with (methoxymethyl)tri-

phenylphosphonium chloride following the equation
[PhsPCH,OCH;]CI + H,PtClg + SO(CHs), —

Slow evaporation of the solvent leads to the
formation of orange crystals of (methoxymethyl)-
triphenylphosphonium  trichloro(dimethylsulfoxido)-
platinate.

A.P. TkaueBa, B.B. lllapytun, O.K. Illapyruna

The interaction of hexachloroplatinic acid
with chloride (methoxymethyltriphenylphosphonium
is accompanied by the redox reaction Pt(1V) — Pt(ll).
Reduction transformations of Pt(IVV) complexes to
Pt(11) are characteristic of complexes with coordinat-
ed dimethyl sulfoxide molecules in acetone, nitrome-
thane, acetonitrile, dimethyl sulfoxide [19]. The reac-
tions are accompanied by the ligand exchange in ani-
ons with substitution of the S-coordinated dimethyl
sulfoxide molecule for one of chlorine atoms.

According to the X-ray analysis, complex |
includes (methoxymethyl)triphenylphosphonium cat-
ions and trichloro(dimethylsulfoxido)platinate square
anions (Fig. 1). The valence angles of CPC approach
the ideal tetrahedral value (108.5(2)°—110.3(2)°). The
P-C bonds differ slightly from each other and equal
(1.769(5)-1.799(5) A), and approximately equal the
lengths of the similar bonds in tetraorganylphosphnium
cations. In square [PtCl3(DMSO-S)] anions of com-
plexes | the trans-CIPtCl and the trans-SPtCl equal
177.65(5)° and 178.88(6)°, respectively. cis-Angles
CIPtCl and SPtCl are close to ideal value 90°
(88.42(13)°, 89.61(13)° and 89.29(13)°, 92.67(13)°,
respectively). The bonds of Pt-Cl and Pt-S equal
2.290(3)-2.314(3) A and 2.205(3) A, and are close to
sums of the covalent radii of the specified atoms [20].

Fig. 1. General view of a complex | molecule
Puc. 1. O6umii BUa MOJIEKyJbl KOMIUIeKca |

The geometry of the coordinated dimethyl
sulfoxide ligand (OSC angles 107.4(3)°, 108.3(4)°)
differs from the geometry of a free dimethyl sulfoxide
molecule, where similar angles are 106.7(4),
106.8(4)° [21]. The CSC angle 99.7(4)° also differs
from this angle in a free dimethyl sulfoxide molecule
(97.4°). The S—C bond lengths (1.777(7) A, 1.785(8)
A) are comparable with the values 1.771(8),
1.805(11) A [12]. The S—O bond length of coordinat-
ed molecules is significantly shorter 1.466(5) than
that in the free dimethyl sulfoxide molecule (1.531 A
[21]), which is consistent with the published data on
the increase of the S—O bond order in case of coordi-
nation of dimethyl sulfoxide molecule to a metal
through the sulfur atom [22].
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Cations and anions in crystal of I complexes

are bound by hydrogen bonds Cl---H 2.84-2.92 A. In
crystal | anions are bonded to each other by four hy-
drogen bonds O---H 2.52-2.63 A (Fig. 2), cations are
linked to each other by two hydrogen bonds
H(Ar)---H(Ar) 2.884 A.

CONCLUSIONS

Thus, complex | is an ion compound of plati-

num. The complex | consists of mononuclear tetrahe-
dral cations (methoxymethyl)triphenylphosphonium
and trichloro(dimethylsulfoxide)platinate square pla-
nar anions, in which dimethyl sulfoxide molecules are
coordinated to the central atoms by sulfur.

10.
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