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N1.38,H0.92, % & 8.85.
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Fig.2 Polyhedral diagram of compound 1
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Fig.1 Molecular structure of compound |
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Table 1  Atomic Coordinates and Thermal Parameters Uceq (A2
atom x y z Ueq
Wi —0.5788(1) 0.500 —0.01972(2) 0.45
w2 —0.7658(1) 0.2841(1) —0.2424(2) 0.47
w3 —0.6909(1) 0.6120(1) —0.4213(2) 0.46
w4 —0.6537(1) 0.6039(1) —0.0182(2) 0.48
W5 —0.8692(1) 0.3880(1) —0.4501(2) 0.49
Wé —0.9522(1) 0.500 —0.2548(2) 0.48
w17 —0.8487(1) 0.3964(1) —0.0479(2) 0.47
P1 —0.766(1) 0.500 —0.234(2) 1.98
01 —0.749(2) 0.597(2) 0.007(3) 0.58
02 —0.843(2) 0.295(2) —0.360(3) 091
03 —0.782(2) 0.371(2) —0.498(3) 0.50
04 —0.697(2) 0.500 —0.156(4) 0.28
05 -0.936(2) 0.580(2) ~0.142(3) 0.75
06 —0.706(2) 0.295(2) —0.343(3) 0.38
07 —0.828(2) 0.319(2) -0.153(3) 0.41
08 —0.859(2) 0.500 0.023(4) 0.56
09 —0.927(2) 0.418(2) —0.347(3) 0.69
o110 -0.828(3) 0.500 —0.169(4) 1.14
ol11 —0.702(3) 0.500 —0.455(4) 1.10
012 ~0.865(4) 0.500 —0.487(6) 2.57
013 -0.692(2) 0.676(2) —0.135(3) 0.52
014 —0.769(2) 1 0.426(2) —0.307(3) 1.01
015 —0.638(3) 0.500 0.053(5) 2.22
016 —6.610(2) 0.667(2) 0.090(3) 0.96
017 —0.623(2) 0.577(2) —0.303(3) 0.7
o138 —0.577(2) 0.579(2) —0.090(3) 0.85
019 —0.931(2) 0.347(3) —0.557(3) 141
020 —0.766(2) 0.178(3) —0.222(3) 2.00
021 —0.879(2) 0.330(3) —0.044(4) 2.50
022 —0.500 0.500 —0.209(5) 1.80
023 —1.045(3) 0.500 —0.291(5) 1.34
024 ~0.640(2) 0.648(2) —0.505(3) 0.52
N1 0.737(6) 0.500 0.780(10) 4.82
N2 0.483(3) 0.242(4) 0.263(5) 2.32
Cl1 0.699(5) 0.000 0.272(7) 1.79
C2 0.837(6) 0.000 0.295(9) 2.79
C3 0.479(3) 0.314(4) 0.335(5) 1.76
C4 0.533(3) 0.236(4) 0.201(5) 1.78
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Tabl: 2 Main Bond Lengths (&)

hond hond ferath hond bond length bond bond length

Wi-N4 245(5) W1-01 1934  W7-0l 1.92(3)
Wi-017 1933, Wi4-04d 2.47(3) W7-05 1.90(3)
Wi-017 19303 W4-013 1.94(3) W7-07 1.95(3)
W1-0Oln 1.K904; W4-015 1.93(3) W7-08 1.96(3)
W1-01% 1 89(4) w1016 1.78(4) W7-010 2.39(5)
wi-022 16702 W4-018 1.94(4) w7-021 1.79(2)
wi1-02 RN W3-02 1.92(4) Pl- 04 1.49(5)
W 2-456 ! uia) W5-03 1.94(4) PI- O10 1577
W17 1 9i(4) W5-09 1.94(4) PI- 014 1.53(3)
W 21313 1 88(4) W5-012 1.91(2) Pl- Ol4 1.53(3)
W -td 2.40{4) W5-014 2.46(3) Ni- CI 1.5(2)

W2-020 1778) W5-019 1.74(4) Ni- C2 1.5(2)

W3-03 1.85(4) W6-05 1 92(4) N2- C3 1.6(1)

W3-06 1.89(3) W6~05 1.92(4) N2- C4 1.3709)
Wi-011 1.91(1) W6-0Y 1.924) NI- 01 3.1(1)

W3i-014 2.39(5) W6-09 1.92(4) NI- 08 3.1(1)

W3i-0.7 1.87(3) W6—010 2.43(6) Ni- 015 3.2(2)

W3i-024 | 69(4) W6-023 1.76(6) N1- 020 2.94(5)
N2-02 3257 N2-07 3.19(6)
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Table 3 Main Bond Angles (Degree)
bond angle degree bond angle degree bond anglc degree
0 4-W1-017 81 O 1-W4-0 4 §32) O 1-W7-0 5 156(2)
0O 4-W1-018 741 O 1-W4-013 86(1) 0 1-wW7-0 7 87(1H)
0O 4-W1-022 173(2) O 1-W4-015 87(2) O \-W7-0 8 89(2)
017-W1-017 84(1) O 1-W4-016 103(2) O 1-W7 Q10 84(2)
O17-W1~-018 89(1) O 1-W4-018 156(1) 0 1-W7-021 104(2)
O17-WI1-013 155(2) O 4~ ¥4-013 83(1) O 5-W5-0 7 89(1)
017-W1-022 104(2) 0O 4-W4-015 73(2) 0 5-W7-0 8§ 87(2)
018—-W1-018 88(2) 0O 4-W4-016 170(1) 0 5-W7-01¢ 72(2)
018-W1-022 102(2) 0O 4-W4-018 73(2) 0O 5-wW7-02i 100(2)
0O 2-W2-0 6 8701) 013-W4-015 156(2) 0O 7-Wi-" 161(2)
0 2-W2-0 7 87(1) 013-W4-016 106(2) 0 7:W7 G R6(1)
0 2-wW2-013 154(2) 013~W4-0138 89(1) 0 7-wW7-021 101(2)
0O 2-W2-014 71(1) 015-W4-01¢ 99(2) 0 +—W7-010 T4(20
O 2-W2-020 101(2) 015-W4-018 88(2) 0 3-w7-021 59(2)
0 6-W2-0 17 157(1) 016—-W4-018 101(2) 010-W7-021 169(2)
0O 6—W2-013 89(1) 0 2-W5-03 86(2) 0O 4-P1-010 1101
0O 6—-W2-014 71(1) 0 2-W5-0 9 85(2) O 4-P1-0O14 1092}
O 6—W2-020 103(2) 0O 2-W5-0t2 154(2) ' =-P1-014 113i3)
0O 7-W2-013 87(1) 0 2-Ws5-014 73(1) )14-P1-C14 106(3)
0O 7-W2-014 87(1) 0 2-W5-019 102(2) W 4-01-W 7 149¢3y
O 7-W2-020 101(2) 0 3-W5-0 9 155(1) W 2-02-W 5 128(2)
013-W2-014 83(1) 0O 3-Ws5-012 89(2) W 3-03—-W 3 123(2)
013-w2-020 106(2) 0 3-Ws5-01l4 70(1) W 1-04-W 4 87(1)
014-W2-020 169(2) 0O 3-W5-019 102(2) W 4-04-W 4 38(1)
0O 3-W3-0 6 85(1) 0 9-W5-012 89(2) W 6—05-W 7 127(2)
0O 3-W3i-0lt 89(2) 0 9-W5-014 70(1) W 2-06—W 3 128(2)
O 3-W3-014 73(1) 0 9-Ws5-019 103(2) W 2-07-W 7 143(2)
0 3-w3-017 156(2) O12-W5-014 82(3) W 7-03~-W 7 121(3)
0O 3-wW3-024 103(2) 012-W5-019 104(2) W -09-W 6 147(3)
0O 6—W3-011 153(3) 014-W5-0G19 170(2) W6—-010—-W 7 90(2)
O 6~-W3-014 74(1) O 5-W6-0 5 8612) W7-010-W 7 91(3)
O 6—W3-017 89(1) 0O 5-W6-0 9 156(1) W3--0Ol11-W 3 154(3)
O 6-W3-024 102(2) 0O 5-W6-0 9 88(2) W3-012-W 5 15014
O11-W3~-014 80(3) O 5-W6-010 7H1) W2-013~-W 4 153(3)
O11-W3-017 85(2) 0O 5-W6-023 102(2) W2-0l14-W 3 89(1)
O11-W3i-024 104(2) O 9-W6-0 9 90(2) W2-014-W § &3(1)
014-W3-01i7 82(1) 0O 9-W6—010 85(1) W3I-Ol14-W 5 §9(1)
014-W3-024 174(1) 0O 9-W6—023 103(2) C 1-N1 -C 2 119(9)
017-W3-024 102(2) 010 W6-023 169(2) C 3-N2 —C 4 122(6}
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W-0,,=1.65, W-0,,=190, W-0,,=1.90, W—-0,=245A. 53K ¥ REH 2-BHR
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SYNTHESIS AND CRYSTAL STRUCTURE OF
TRI—(DIMETHY'LAMMONIUM) DODECATUNGSTOPHOSPHATE

Ding Jianping Gu Yidong
(Department of Chemistry, Fudan University Shanghai 200433)
Wu Guang Wang Boyi
(Center of Analysis and Test, Fudan University Shanghai 200433)

The crystal of [(CH,),NH,],(PW,,0,,) * 2H,0 has been synthesized and studied by IR spec-
trum, TG-DTA thermal analysis and X—ray single crystal analysis. The crystal is monoclinic,
with space group C3,—C2/ m. The crystal data are: a= 19.345(7), b= 16.506(2), c=12.711(2) A,
B=101.8312)° , ¥V=3972.5A° and Z=4, Dc=3.039g/ cm’. The structure was determined
from 4414 reflections, of which 2917 with > 3a(I)were considered as observed, and refined by a
full-matrix least—squares method to R=0.0856 and R,=0.11856. The heteropolyanion is of
perfect a—Keggin type structure. The three cations (CH,),NH, are in the faces constituted by
one W,0,; triplet linked with the other three W,0,; triplets by shared corner. Because of the
hydrogen--bonding association between hydrogens of cations with oxygens of heteropolyanion,
the WO, octahedron of the Keggin structure is distorted, and the W—O bonds of the
WO, octahedra associating with cations arc weakened obviously, leading to the split of W—O
vibration gbsorption peaks in the IR spectrum.

Keywords: dodecatungstophosphate dimethylammonium N,N—dimethylformamide
crystal structure



