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2 ¢ Hexapotassium undecahydrogen tetratungsto hexaantimonate(V) tetrahydrate @749 X-A
34 3= delel2 e AA F2E Aok AATA deolele A3 2tk KeHi[SheW,0s5]-4H,0,
Fuw=2360.62, tetragonal, I4,/a, a=10.79%(1) A, c=35.244(5) A, V=4110.1(7) A%, Z=4, D,=382gcm™>,
(MoKa)=160.15cm ™!, T=293K, 24007W(Fo>30(Fy)9] SRAA A #Axg o83l HF Ax A}
R=0.0356% €9t} [HieSbeW.0s)*™ thF 50] &2 1709 Wizl 2702 Sbiat 9 9709 Ak UApr}
Egoln] AT LSyl F3jtch o] v} &o]2& 47l F 719 Sh(3)0s-W{1)Os-Sb(2)0s-W(1)06-SiA3)0s
gadA 27 1elsh AR Azte g A= vHEelal Aolck Sb-W, Sb-0 ¥ W-0 W17 A2l el
7h7} 3.2304(9)—3.2403(4) A, 1.745(8)—2.334(6) A % 1.914(7)—2.039(7) Ae]ch

ABSTRACT. The crystal stucture of hexapotassium undecahydrogen tetratungsto hexaantimonate(V)
tetrahydrate has been determined from single crystal X-ray diffractioP data. Crystal tgata are as follows:
KeH1,[ SbeW,045]-4H;0, Fw=2360.62, tetragonal, I4./a, a=10.799(1) A, ¢=35.244(5) A, V=4110.1(7) A3,
Z=4, D,=3.82 gcm ?, «{MoKa)=160.15cm ™', T=293 K, final R=0.0356 for 2400(F,>30(F)) independent
reflections. The [H;;SbsW,03]7¢ polyanion independently consists of one tungsten, two antimony, and
nine oxygen atoms and belongs to the 4(S,) point group. This polyanion is formed by two open octahedra
five membered ring of Sb(3)0s-W(1)Os~Sh(2)0s-W(1)Os-Sb(3)0s which is connected at right angle. The
Sb-W, Sb-O, and W-O bond distances range from 3.2304(9) to 3.2403(5) A, 1.745(8) to 2.334(6) A, and
1.914(7) to 2.03%(7) A, respectively.
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Table 1. Summary of crystal data, intensity collection
and least squares refinement statistics

Formula Ks[H;2SbgW,05]-4H,0

Formular weight 2360.62

Space group 14,/a

a, 10.799(1)

¢ A 35.244(5)

v, & 4110.1(7)

Z 4

D, gem?® 3.82

Radiation MoKa(1=0.71969 A)

1MoKa), cm™? 160.15

Crystal size, mm 0.10X0.10<0.35

Cell-constant determination 25 reflections
(13.08°<6<17.16°)

Reflection measured +hpax 15, +kpa 15,
+lnax 49

260, deg 60

Scan mode 20—w

Scan speed, deg. min~! 2

Standard reflections 3/100

No. of reflections measured 2632(4° <26<60°)

No. of reflections used in

Refinment, (F,>30(F,)) 2400

No. of parameters refined 141

R 0.0356

wR* 0.0603

N 384
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Fig. 1. An ORTEP view of the [HizSheW,031°~ anion
except for H atoms with thermal ellipsoids draw at
the 30% probability level. Symmetry code: i) —x, 1/2
—y, z, ii) Vd4—y, 1/4+x, 1/4—2, iii) —1/4+y, 1/4—x,
1/4—z.
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Table 2. Positional parameters and isotropic thermal
parameters (B.)

Atoms x y z B.(A?y

W(1) 0.12831(3)  0.01414(3) 0.18933(1) 1.08(1)
Sb(2) 0.00000(0)  0.25000(0) 0.23037(2) 0.98(2)
Sb(3) 0.10016(5)  0.06537(5) 0.09944(2) 0.83(1)
K@) 0.4455(3) 0.0887(4) 0.1165(1) 3.8(1)
K2y —00896(9) —0.1833(8) 0.2493(3) 4.2(2)
K@y  —0.1688(24) —0.2225(23) 0.2504(9) 2.6(6)

O(1a), 0.2575(7) 0.0085(8) 0.2190(2) 2.1(2)
O(1b) 0.0777(8) —0.1387(7) 0.1885(2) 2.0(2)
0@2), 0.1255(7) 0.2549(7) 0.2687(2) 2.0(2)
O(3a), 0.0432(7) —0.1064(6) 0.0955(2) 1.6(2)
O(3b), 0.2378(7) 0.0309(7) 0.0640(2) 1.6(2)
0(12), —0.0005(6) 0.0707(6) 0.2241(2) 1.3(1)
0(13), 0.2119(6) 0.0214(6) 0.1421(2) 1.1Q)
0(123).  0.1332(6) 0.2302(6) 0.1898(2) 0.9(1)
0(133). —0.0101(6) 0.0864(6) 0.1448(2) 1.0(1)
0, 0.2878(18) —0.2277(17) 0.0544(7) 10.9(7)

3B, =1/3), > Uu*a*aa; *Occupancy 04, ‘Occupancy 0.1.
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Fig. 2. The scheme of [H1:SbsW,031°" anion forma-
tion.
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Table 3. Bond distances (&) and anles (°) of W(1)Os, Sb(2)0;, and Sh(3)0s octahedra units and K*-0 interactions
(<354)

a) W(1)Os
W) O(1a), O@b), 0(12), 0(13). 0(123), 0(133),
Distances® 1.745(8) 1.739(8) 1.952(7) 1.895(6) 2.334(6) 2.303(6)
Angles® O(1b), 103.2(4)
0(12), 101.8(3) 94.8(3)
0(13), 98.5(3) 100.0(3) 151.4(3)
0(123). 90.7(3) 163.0(3) 72.5(3) 87.4(3)
0(133). 159.9(3) 96.1(3) 81.9(3) 72.3(3) 71.4(2)
b) Sb(2)0s
Sh(2) o2y 0(12). 0(123). 0Q) 0Q12), 0(123)
Distances 1.914(7) 1.949(7) 2.03%(7)
Angles 0(12), 96.3(3)
0(123), 89.9(3) 79.5(3)
0@2); 90.2(3) 92.9(3) 172.4(3)
0(12); 92.9(3) 167.0(3) 91.3(3) 96.3(3)
0(123)/ 172.4(3) 91.3(3) 91.0(3) 89.9(3) 79.5(3)
) Sb(3)0s
Sh(3) 0O(3a), O(3b), 0(13). 0(133). 0(133).¢ 0(123)
Distances 1.959(7) 1.977(7) 1.985(7) 2.006(7) 2.016(7) 1.975(7)
Angles O(3b), 90.7(3)
0(13), 91.0(3) 88.7(3)
0(133), 88.7(3) 166.2(3) 77.5(3)
0(133)1 177.6(3) 89.1(3) 86.6(3) 90.9(3)
0(123) 90.6(3) 96.0(3) 175.1(3) 97.9(3) 91.8(3)
d) K+-O distances
K1-0(1b)" 2.789(8) K2-0(1a)" 2.87(1) K3-0O(1a), 3.42(3)
O(1b)} 3.286(9) O(1b), 2.84(1) O(1a)’ 2.83(3)
O(3a),” 2.828(8) O(1b)" 2.88(1) O(1b)" 2.82(3)
0O(3a) 2.756(8) O(3b) 3.37(1) O(3b), 3.45(3)
0O(@3b), 2.974(8) 0(12). 3.04(1) 0, 3.44(3)
0O(13) 2.776(7) 0,4 2.77(2)
0(133)/f 3477(7)
0. 3.21(2)

°W(1)—0O(1a),=1.745(8) A, ? 20(1a),— W1—0(1b)=103.2(4)°. Symmetry code: i) —x, 1/2—y, 2, i) 1/4—y, 1/4+x,
1/4—2z, ii)) —1/4+y, 1/4—x, 1/4—2, iv) 3/4+y, 1/4—x, 1/4—2, v) —1/2+x, 3, 1/2—2, vi) —x, —~1/2—y, 2z, vi])
1/4+y, 1/2—x, 1/4+2.

Z7HEANA 9159 71 8(HHE 05) EF #ixel KT oj2ela Azse Axe] Ax Y=g D-
K* o]go] ZAlsteio} et o] EF fAeMe T AERFEH $AF F Yok v, d
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Fig. 3. The unit cell packing of [H;;SbsW,03]°" anions with possible inter-anion hydrogen bonds (dotted line).
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Table 3. Probable hydrogen bond distances of a) inte-
ranion and b) by water molecule

a) interanion (<3.0 A)

0(2)-0(1a)! 2.88(1) 0@2),—02); 3.00(1)
0(2)-0(3a); 2.76(1) O@1b)—0(1b), 2.93(1)
b) by water molecule (<3.1 )

0,-0(3b), 2.86(2) 0.~ 0(a)" 3.02(2)
0.-012)7  3.072)

Symmetry code: i) 1/2—x, 1/2—y, 1/2—z, ii) 1/4+y,
1/4—x, 1/4+z, iii) —x, —1/2—y, 2, iv) 1/4—y, —3/4
+x, 1/4—2, v) 1/4—y, —1/4+x, —1/4+2.
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