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TABLE II

Pinal Positional and Thermal Pacameters for (NH‘)‘((CH3P)2Moson]'Suzo (1)

L Practional coordinates

figures.

he form of the aaisotropic thermal ellipsoid is exp («-(91lnzosukzolntzozsz.‘,nk#zlnhhzlnknl.
'ln.bou in pacrentheses in this and succeeding tables are estimated standard deviations in the least significant

Anisotropic temperature factors (xlo‘)‘
Atom x 72 z 8y 822 83, 812 813 823
\ no(l) 1.09494(N)P 0.25 0.63626(4) 39.4(M 15.7(4) 9.6(2) 4.5(4) 0.7(3) -2.0(2)
4 Mo(2) 1.23246(7) 0.45577(8) 0.73854(4) 36.3(7) 23.6(%) 9.4(2) 2.3(%) -1.2(3) -2.7(3)
3 Mo (3) 0.99310(7) 0.61630(8) 0.74526(4) 43.3(7) 14.3(4) 10.1(2) 1.6(4) 1.1(3) -2.6(3)
Mo(4) 0.754712(7) 0.55058(8) 0.62370(4) 40.5(7) 16.7(4) 11.9(2) 6.3(S) =-2.2(3) -0.8(3)
Mo (S5) 0.82475(7) 0.33892(8) 0.55291(4) 43.1(7) 18.1(4) 9.5(2) 2.4(S). -4.2(3) =2.9(3)
o i Mo({l®)C 0.22694(7) 0.55228(8) 0.13608(4) 31.1(6) 15.6(4) 12.3(2) 2.6(5) 0.7(3) 0.0(3)
i Mo(2°) 0.32180(7) 0.33176(8) 0.04651(4) 35.6(7) 15.4(4) 10.4(2) -1.1(4) -2.3(3) -1.4(2)
Mo(3’) 0.59607(7) 0.25719(8) 0.13500(4) 36.1(7) 14.6(4) 11.5(2) 3.1(4) -1.0(3) 0.9(2)
Mo(4*) 0.70493(7) 0.44282(8) 0.23453(4) 32.5(6) 17.0(4) 9.9(2) =-0.2(5) =0.7(3) -0.4(2)
Mo(5°) 0.49632(7) 0.63036(8) 0.22548(4) 38.7(7N) 15.3(4) 10.6(2) 0.1(4) 0.2(3) =1.9(
(1) 1.0632(2) 0.5053(2) 0.5936(1) 42.4(21) 16.0(12) 7.6(6) -1.2(13) 1.9(9 0.9(7)
P(2) 0.9057(2) 0.3736(2) 0.7290(1) 35.3(20) 15.9(12) 8.9(6) -0.6(13) 2.1(9) -0.2(7)
P(1°) 0.5373(2) 0.5022(2) 0.0824(1) 34.92(19) 15.9(12) 7.5(5) -1.6(13) 2.6(8) 1.3(7)
p(2*) 0.3882(2) 0.3827(2) 0.2253(1) 39.0(21) 18.1(13) 9.2(6) =-0.7(13) 2.9(9) 2.7(7)
0o(1) 1.1860(6) 0.2453(5) 0.5696(3) S4(6) 32(4) 16(2) 8(4) 61(3) =712)
0(2) 1.1207(6) 0.1385(5) 0.6713(3) 72(7) 22(4) 22(2) 17(4) 7(3) 1(2)
0(3) 1.2040(5) 0.3325(5) 0.6939(3) 42(6) 33(4) 12(2) 5(4) =3(2) 0(2)
o(4) 0.9715(5) 0.2779(4) 0.7200(3) 52(8) 14(3) 12(2) 3(4) 7(3) 4(2)
o(5) 0.9258(6) 0.2322(4) 0.5917(3) 681(6) 18(3) 9(1) 4(4) 1(2) =3(2)
01(6) 1.0144(6) 0.3982(4) 0.3866(3) 52(6) 21(4) 11(2) -3(4) -1(3) -2(2)
o(7) 1.0051(5) 0.4535(5) 0.7438(3) 45(5) 23(4) 11(2) 0(4) 0(2) 1(2)
o(s) 1.1953(5) 0.5066(5S) 0.6312(3) 50(6) 23(4) 13(2) -7(4) 3(3) -3(2)
o(9) 1.3870(6) 0.4755(5) 0.7309(3) 55(6) 37(4) 15(2) =2(4) 2(3) -5(2)
Q(10) 1.2374(6) 0.4186(S) 0.8220(3) S6(6) 41(4) 11(2) 7(4) -4(3) Q(2)
0o(11) 1.1695(6) 0.5858(S) 0.7468(3) 41(6) 25(4) 15(2) -9(4) 2(3) -6(2)
0(12) 0.9821(6) 0.6270(5) 0.9305(3) 64(6) 32(4) 17(2) 0(4) 4(3) 3(3)
0(13) 0.9721(6) 0.5680(S) 0.6304(3) 54(6) 22(3) 11(2) -2(4) 4(3) -2(2)
0(14) 0.8158(6) 0.5866(5) 0.7191(3) 45(8) 27(4) 13(2) 4(4) 3(3) -3(2)
0o(15) 0.9979(7) 0.7350(5) 0.7185(4) 84(8) 22(4) 19(2) -1(5) 2(3) 3(2)
o(1¢6) 0.6015(6) 0.5200(6) 0.6379(4) 46 (6) 45(5) 24(2) 4(4) 0(3) -4(3)
o(17) 0.8162(S) 0.3981(4) 0.6650(3) $2(6) 18(4) 7(2) 3(4) 1(2) 1(2)
' 0(18) 0.7811(6) 0.4756(S) 0.5489(3) 70(6) 17(3) 11(2) 11(4) -7(3) 2(2)
0(19) 0.73%0(7) 0.6627(S) 0.5890(3) 86 (7) 20(4) 20(2) 11(4) -3(3) 4(2)
Q(20) 0.8490(7) 0.3246(S) 0.4701(3) 109(8) 37t8) 13(2) §(5) 13 -3(2)
o(21) 0.6801(6) 0.2888(S) 0.5594(4) 55(5) 25(4) 23(2) -1(4) -6(3) =1(2)
o(1°) 0.2196(6) 0.6395(S) 0.0740(3) $8(7) 32(4) 17(2) 6(4) =1(3) 7(2)
0(2°') 0.0766(6) 0.5536 (5, 0.1578(3) 43(s) 33(4) 23(2) 8(4) 7(3) 0(3)
i 0(3°*) 0.2303(5) 0.4410(5) 0.0775(3) 32(5) 19(3) 18(2) 3(4) -5(2) =-1(2)
| . 0(4*) 0.2604(5) 0.4334(5) 0.2124(3) 47(5) 27(3) 10(2) 0(3) 7(2) 2(2)
; o(s*) 0.3131(5S) 0.6224(5) 0.2108(3) 41(S) 23(4) 12(2) 4(4) 2(2) 1(2)
0(6°) 0.4510(5) 0.5564(5) 0.1277(3) 34(S) 19(3) 11(2) -3(4) -3(2) 1(2)
| o(7°) 0.4180(5) 0.3274(4) 0.1605(3) 47(6) 17(3) 13(2) -4(4) -2(2) 2(2)
L o(s’) 0.4532(5) 0.4536(5%5) 0.0242(3) 49 (5) 25(4) 9(2) -13(4) 2(2) 0(2)
0(9°) 0.27985(6) 0.3332(S) -0.0381(3) 53(6) 39(4) 15(2) -5(4) -6(3) -5(2)
o(10*) 0.2270(6) 0.2411(5) 0.0727(3) $4(7) 25(4) 18(2) c=4(4) 1(3) 2(2)
o(11°) 0.4829(6) 0.2659(5) 0.0516(3) 48(6) 25(4) 13(2) 8(4) -2(3) -5(2)
0(12°) 0.5602(7) 0.1429(5) 0.1587(4) 84(7) 15(4) 25(2) =7(4) -7(03) 5(2)
s o(13*) 0.6212(5) 0.4278(S) 0.1235(3) 38(S) 20(3) 12(2) -4(4) -2(2) 2(2)
0(14°) 0.6573(5) 0.3081(4) 0.2238(3) 41(6) 2043) 14(2) 3(4) -6(2) 2(2)
o(1s*) 0.7350(6) 0.2419(S) 0.0997(3) 48(8) 44(9) 15(2) 3(4) 0(3) -6(2)
0(16°) 0.7387(6) 0.4401(S) 0.3211(3) 86(7) 32(4) 10(2) 1(5) -7(3) 1(2)
o(17°) 0.4931(5) 0.4555(S) 0.2475(3) 44(5) 21(3) 10(1) =-5(4) 3(2) 0(2)
0(18°) 0.6626(5) 0.5758(4) 0.2157()) 37(5) 20(3) 15(2) =3(3) 43 32)
o(19°*) €.8532(6) 0.4440(5) 0.2071(3) 58(6) 35(4) 15(2) =2(4) 4(3) -2(2)
0(20°) 0.5212(6) 0.7417(5) 0.1951(4) 73(7) 21(4) 26(2) -10(4) -3(3) 3(2)
o(21*) 0.5099 (6) 0.6488(6) 0.3127(3) 73(7) 41(6) 17(2) 6(S) -1(3) -9(2)
c(1) 1.0643(10) 0.5517(8) 0.5097(5) 95(11) 32(6) 13(3) =-16(7) 1(5) 6(4)
*c(2) 0.8142(10) 0.3630(7) 0.7989(5) 92(11) 2C(5S) 15(2) 3(6) 21(4) 1(3)
c(1*) 0.6405(10) 0.5892(8) 0.0481(S) 75(10) 30(8) 19(3) =19 (6) 0(4) a(3)
c(2*) 0.3788(9) 0.2954(8) 0.2921(S) 67(10) 37(6) 14(3) =-3(6) 9(4) 11(3)
u(l1) 0.06136(9) 0.4472(7) 0.3097(S) 113(11) 30(5) 29(3) =37 =7(S) -1(4)
u(2) 0.4527(9) 0.3445(7) 0.6244(5) 112(11) 30(8) 27(3) -6(6) 25(5) -8(3)
u(3) 0.6778(8) 0.5625(7) 0.4292(4) 72(8) 44(6) 14(2) =-4(6) 3(4) 4(3)
N(4) 0.2704(9) 0.7152(7) 0.6485(4) 98(19) 35(5) 18(2) -26(6) -4(4) 2(3)
N(S) 0.5063(8) 0.4398(7) -0.1210(4) 85(9) 36 (6) 21(3) =1(6) -4(7) 4(3)
n(6) 1.0049(8) 0.3310(7) 0.1266(5) 59(8) 35(5) 29 () -9(6) 19(4) -3(3)
1 1%3) 1.1931(10) 0.5465(7) -0.0661(S) 145(11) 34(6) 17(2) (7 10(4) -213)
u(e) 0.8496(9) 0.7072(7) 0.1769(5) 88(10) 42(6) 22(3) =31(6) 6(4) =-11(3)
Aa(l) 0.1161(8) 0.3304(6) 0.4283(4) 150(10) 44(5) 24(2) 24(6) 19(8) 5(3)
Aq(2) 0.3879(9) 0.3666(9) 0.4843(S) 138(12) 90(8) 34(3) -1(8) =-9(5) 6(4)
Aq(l) 0.4110(7) 0.5631(7) 0.4478(4) 73(8) 76(7) 32(3) 7(6) 6(4) 10(4)
A8 0.22491(6) 0.6026(6) 0.3419(4) S4(7) 521(5) 29(2) -5(5) 12(3) =16(3)
Aq(S) 0.4633(8) 0.6979(7) 0.5611(4) 94(8) 59 (S) 23(2) 27(5) =3(4) -7(3)
Aq(6) 0.6453(8) 0.3028(7) -0.0470(4) 131(10) $7(6) 24(2) 42(6) 11(4) 10(3)
Aq(M) 0.8972(10) 0.3479(10) -0.9097(S) 156(13) 106(9) 34(3) -8(9) 15(5) 16(5)
Aq(®) 0.9383(9) 0.5373(9) -0.0411(5) 149(12) 104(9) 37(3) -11(9) 27(S) 4(5)
Aq(9) 0.7096(8) 0.5705(6) -0.1503(S) 101(9) 37(S) 48(3) -16(5) 29(S) -703)
Aq(10) 0.9497(8) 0.6966(8) 0.0510(4) 98(8) 75(6) 31¢3) 38(6) 10(4) 12(3)

€The primed atoms comprise the second anion (I'), and are chemically equivalent to the unprimed atoms of the
same number {n the first anion (I).
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TABLE II
- » N ? .
Pinal Positional and Thermal Parameters for Ja(.l(cia) ‘l thBCZH‘P) 2'1“’50)11 SHZO (‘13)
,j Practional coordinates Anisotropic temperature factors (x104)a
Arom = b4 L f1 822 B33 812 813 823
Ho (1) 0.24564(8) 0.22407(4) 0.23308(6) 32.7(8) 9.5(3) 19.6(5) -2.8(4) 4.6(5) 1.1(3)
Mo (2) -0.07439(8) 0.21127(4) 0.23012(6) 32.0(8) 9.0(2) 17.5(5) 0.6(4) 5.6(5) 1.2(3)
Ro(3) -0.12791(8) 0.05044(4) 0.28011(S) 35.7(8) 10.1(2) 20.61(5? -4.43(4) 5.2(5) 0.7(3)
Mo (4) 0.11935(8) -0.03873(43) 0.26704(5) 41.8(3) 8.8(3) 18.7(S) -0.9(4) 2.2(5) 0.9(3)
Mo(5) 0.34086(8) 0.06588(S) 0.22484(6) 33.6(3) 11.0(3) 22.2(5) 0.8(4) 6.2(5) 0.7(3)
T
Isotropic thermal
Fractional coordinates parameter (42)
Atom x > 4 z B
(1) 0.0668(2) 0.0989(1) 0.1165(2) 1.41(5)
P(2) 0.1351(2) 0.1173(1) 0.3804(2) 1.49(5)
»a 0.4929(5) 0.4296(3) 0.0870(4) 4.1(1)
0(1) . 0.2708(7) 0.2456(4) 0.1190(5) 2.7(1)
0(2) 0.3018(6) 0.2898(2) 0.2991 (%) 2.6(1)
o(d) 0.0811(8) 0.2431(3) 0.2277(4) 1.9(1)
0(4) 0.1972(6) 0.1835(3) 0.3780(5) 1.9(1)
o(S) 0.3645(6) 0.1584(3) 0.2623(S) 2.1(1)
o(6) 0.1827(6) 0.1224(3) 0.1713(4) 1.7(1)
Q(?7) 0.0133(6; 0.1240(3} 0.3243(4) 1.7(1)
o(8) -0.0155(6) 0.1574(3) 0.1009(5) 1.9(1)
0(9) -0.1542(6) 0.2624(3) 0.1514(S) 2.2(1)
0(10) -0.1043(6) 0.2415(3) 0.3409(S) 2.4(1)
o(11) -0.1734(6) 0.1342(3) 0.2218(S) 2.1(1)
0(12) -0.1963(7) 0.0585(3) 0.3826(5) 2.7(1)
0(13) 0.0127(S) 0.0418(3) 0.1679(S) 1.8(1)
0(14) -0.0100(6) -0.0105(3) 0.3306(5) 2.0(1)
0(15) -0.2175(7) -0.0007(4) 0.2106(5) 2.8(2)
o(16) 0.1951(6) -0.0812(4) 0.3579(5) 2.6(1)
o(17) 0.2049(6) 0.0590(3) 0.3422(4) 1.8(1)
o(18) 0.2386(6) -0.0100(3) 0.1932(5) 2.2(1)
0(19) 0.0578(7) -0.0996(4) 0.1950(5) 2.9(2)
0(20) 0.4033(7) 0.0667(4) 0.1183(S) 3.2(2)
0(21) 0.4410(7) 0.0283(4) 0.3044(S) 3.1(2)
u(l) 0.0949(8) 0.1824(4) -0.0761(6) 2.8(2)
w(2) =0.0777(8) 0.1585(4) 0.5095(6) 2.6(2)
| 1% )] 0.6233(8) 0.3642(5) 0.4755(7) 3.3(2)
o c(l) 0.1063(9) 0.0699(5) 0.0025(7) 2.0(2)
c(2) 0.1736(10) 0.1222(S) -0.0510(7) 2.3(2)
c(3) 0.1119(9) 0.0979(S) 0.5011(7) 2.3(2)
c(4) 0.0460(10) 0.1503(6) 0.5533(8) 2.6(2)
c(3) 0.7247(15) 0.3354(8) 0.4295(12) 6.3(4)
c(s) 0.5216(1%) 0.3818(8) 0.4011(11) 6.0(4)
: cm 0.6628(12) 0.4266(7) 0.5279(10) 4.4(3)
1 c(s) 0.5878(14) 0.3146(8) 0.5459(11) 5.7(4)
Agq(1) 0.6347(7) 0.4915(4) 0.0015(S) 3.2(2)
A (2) 0.3465(8) 0.4077(4) 0.1389(6) 4.5(2)
J Aq(3) 0.6063(9) 0.3402(5) 0.1717(7) 5.8(2)
M (4) 0.4201(9) 0.3334(5) -0.0106(7) $.3(2)
Aq(S) 0.5927(11) 0.2122(7 0.2776(9) 8.0(3)
7/
% 2 2 2
%the form of the anisotropic thermal ellipsoid is exp{ (Bnh oank ocnl ’”‘.2“’"2’13”““23"”,'
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Captions for Figures

Figure l. A stereoscopic view of the unit cell of
(NH4) 4 [ (CH3P) 2M05021] -5H20 (I). The anions show MoOs octa-
hedra; all other vibrational ellipsoids are drawn at the
50% probability level. In the H,0 - NH4* chains the probable

N atoms have been shaded.

Figure 2. A stereoscopic view of the unit cell of
Na[N(CH3)u] [ (NH3C2H4P) 2M05021] +5H20 (II). The anions show
MoQs octahedra; all other vibrational ellipsoids are drawn
at the 50% probability level. The Na atoms of the

[Na2 (H20) 8] 2t cations have been shaded.

Figure 2. A stereoscopic view of the [(CH3P):M0sO,:]1"” anion
(anion I), with vibrational ellipsoids drawn at the 50%

probability level.

Figure 4. A stereoscopic view of the [(NH3CzHuP)zM05021]2‘
anion (anion II). The vibrational ellipsoids are drawn

at the 50% probability level.

Figure 3. The [(NH3;C2H4P):M0s0,:]2~ anion (anion II) showing

the MoOg octahedra.
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