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| Table 6. Hydrogen Coordinates (- «x 104) and ?éotropic S

. . 3
Displacement Parameters (A? x 10 ) for_[Nd(N03)3(TMSA)l 5]2

Atém . -X Yy : .“ 2z | U({eq)
H(22) -870(2)  8022(1) . 3410(1) 29
'H(2B) '-24is(2)., 8219(1) “2813(1)' 29
H(3A) -997(2) 9023(1)  .1899(1) - 28
H(3B)  =1113(2) . 9444(1) 2803(1) 28
H(5A) - .-2841(17) s949(2)  3248(7) 54
H(5B) = -3653(9) '6843(9) ' 3002(5) 54
H(5C) -2094(9) © 6801(10) 3677(3) 54
H(6R) . -1270(19)  5415(3) . 2284(2) - 58

" H(6B). -895(15)  6013(4) 1526(8) - 58
H(6C)  -2654(5) . 5777(7) - 1602(8) 58
H(7A) 1581(8) 9319(8) °  4717(2) 37
H(7B) 4 —‘48(7‘) o 9202(7)  4113(5) 37
H(7C) 796(14) 10105(2). 4178(s) 37
H(8A) 3766(3)': 9674(8) 4147(S) 42
LH(8B) 3767(3). - 9699(8) . 3139(5) 42
H(8C) 3961(3) 8815(2)  '3637(10) 42
H(10A) -1504(2) 10100(1) -« . 245(1) 26
H(10B)  ~-1197(2) . 10038(1) - -723(1) 26
H(11A)  -3376(12). 7484(1). 15(9). . 38
H(11B) -1561(7) 7358(2) -5(9) 38
H(11C) -2745(19) 7400(2) -878(2)" 38

: H(123)  -4623(2). 8714(5) O _sa9(8) 38
H(12B) _  -3693(9) 9073(8) -1309(2) 38

H(12C) -3664(9) 9579(4) -433(7) . . 38
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a ana structure reflnement

607p0¢bkl 5

Compound
Color / Shape.
Empirical formula
Formula weight
Temperature
Crystal system
Space group.l.
' Uhit-cell dimensions
(6009 reflections

‘in full ¢ range)
Volume: .
4
‘Deneity (ca;culated)
i‘Absofptidn coefficient
Diffractometer-/_séan
,tRadiatien / wavelehgth_
F(000) | |
Crystal size ‘
# range for data collectxon
Index ranges _
Reflectiods colleetedb
independent / observed refls.
Absorption eorrection _
‘Range of relat. transm. factors
Refinement method
Computing .
Data / restraints / parameters
Goodness-of-fit on F2
SHELX-93 weight parameters
Final R indices {I>20(1)]
R indices (all data) -
" Extinction coefficient

peak and hole

v

Largest diff.

. a

[ed(No,) 5 (THSA), (1,
colorless / paralleleplped
C12H2489N.0, 5

601.62

173(2) K. ¢

Nonocl;nic :

P2 /n

8. 7282(2) A
15.7267(1) A B
15.7495(3) A - v
2135.91(7) Af
4

Qd? 90° >.'r ;
98.887(1)°

90°

5

(=4

_1.87i Hg/ms'

3.176 mm

'Siemens SMAﬁT / CCD e:ee.detector

MoKa (g}aﬁhite monochrom.) / 0.71073 A
1192

0.44 x 0.50 x 0.70 mm

1.84 to 27. 87°

-9 <h.s11, —16 <k szo -20 ¢ =20
13255 o
4919(R_ ='0.0364) / 4551((1$2a(1)])
SADABS

0.96 and 0.45S

, ‘ . o
. Full-matrix least-squares on F

’ 1
Ver. 5

SHELXTL,
4917 / 0 / 287
1.056

0.0325, 0.6481
0.0254, WR3 = 0.0657

0.0680

R1 =
Rl =
0.0123(4)

1.847 and=—1.008

0.0281, wR2 =

eA
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B , D . 4 . . - .
Table 2. Atomic Coordlnates [ x 10] ‘and Equivalent Isotropic

. Displacement Parameters [Az x»losi for [Gd(NO3)3(TMSA)l 5]

2 .
Atom R .x/a ~y/b z/c U(eq)
Gd Co189%(1) . 7717(1) 1181(1). 1 12(1)
o(1) . =348(3) ~7820(1) 1655(1) . - 22(1)
0(2) . 1840(2) . . 8847(1) 2166(1) 20(1y
0(3) " 257(2) - 8445(1) - 178(1) - 19(1)
0(4) .. 3380(3) 6359(1) 1631(1) '37(1)
o(5)" 2609(3) 7065(2) 2647 (1) 34(1)
. 0(6) 3797(3) . 5852¢1) 2935(1) 33(1)
o7y 4794(2) . 8039(2) 1727(2) 31(1)
0(8) - 3665(2)  8826(1) .  699(1) S 23(1)
o(9) 5919(3) ©9203(2) 1395(2) - 41(1)
0(10) ' ‘915(2) v 6498(1}1 - 266(1) 22(1)
0(11) 2981(3) 7078(1) . -78(1) 24(1)
0(12) ' 2078(3) 5907(1) '-7;2(15 - 29(1)
N(1) -1717(3) . 6619(2) 2446(2) - 25(1)
N(2) 1745(3) 9261(1) ' 3460(1) 19(1)
N(3) 42319(3) 8529(1) - - -292(2) ©19(1)
N(4) 3278(3) 6404(2) 1 2419(2) 23(1)
N(S) 4329‘3), ~8704(2)  1280(2) 23(1)
N(6) 1989(3) ;,A 6471(2) =195(1) 19(1)
c(1) -1101(3)  7356(2) 2264(2) _ 17(1)
c(2) - -1364(3) é121(2)  2808(2)  20(1)
c(3) -699(3) 8950(;) 2509(2) 19(1)
c(4) 1050(3) . 9017(2) " 2692(2) 16(1)
c(5) -2657(4) 6518(3) - . 3133(2) 40(1)
c(6) . -1580(5) 5873(2) 1909 (3) 42(1)
c(7) 932(4) 9500(2) 4176(2) 26(15
c(8) 3429(4) '9370(2) 3609(2) 30(1{
c(9) - -936(3) - 8886(2) o =73(2y - 15(1)
c(10) -826(3) 9845(2) -123(2) 17(1)
S C(11) o -2528(4) - 7608(2) - . -270(2) . 26(1)
C(12) -3695(3) . 9014(2) -668(2) . 27(1)

S &2
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~U(eq) is defined as one third of the trace of the orthogonaiized‘

U, . tensor.
17

&
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Table 3. Torsion-Angles [o f {Gd ﬁo . . '
| : ‘  1 or | (‘. 3y)3(msm1_512 :
N(1l)=C(l)-c(2)-Cc(3) | ‘—176.2(2) ' C(l)_-—C(2.)—C(3)-C(4A) - 4 —72.9‘(3‘)
C(Z)-,C(3)-C(4>-N(2)- : -82.5(3) N(3)-C(9)'—C(10)-C(10-)#1 -1784.5‘(3)

C(9)‘—C(v10)—C{lO')#l'-'C(9l)-#l. 180.0 IC(lQ)'—C(-i.O)‘#l-.C(9)#1-N(3)#1178.5(3)

Symmetry transformations used to generéte»équivalent atoms:

#1 -x,-y+2,-2




Table 4. Bond Lengths_[A] and Angles [o] for-[Gd(NO3)3(TMSA)
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1;5]2

Gd-0(2)
Gd-0(1)
Gd-0(11)
Gd-0(4)
Gd-0(7)
0(2)-c(4)
0(4)-N(4)
0(6)-N(4)
0(8)-N(5)
O(iO)—N(G)
0(12)-N(6)
N(1)-C(6)
N(2)-C(4)
N(2)-C(7)
N(3)-C(11)
C(1)-c(2)
C(3)-c(4)
C(10)-C(10)#1

0(2)-Gd-0(3)
0(3)-Gd-0(1)
0(3)-6d~0(8)

0(2)-Gd-0(11)

0(1)-Gd-0(11)
0(2)-Gd-0(10)
0(1)-Gd-0(10)
0(11)-¢d—0(10)
0(3)-Gd-0(4)
' 0(8)-Gd-0(4)
O(iO)-Gd—0(4)
0(3j—Gd—0(5)
0(8)-Gd-0(5)
0(10)-Gd-6(5)
0(2)~Gd~0(7)
0(1)-Gd-0(7)

0(11)—Gd—0(7f

2
2
2
2
2
1
1
1
1
1.
1
1
1
1
1
1
1
1

.316(2)
.334(2)
.490(2)
.500(2)
.509(2)
.263(3)
.259(3{
.227(3)
274 (3)

272(3)

.215(3)
.462(4)
.323(3)
.471(4)
.461(3)
.514(4)
.512(4)
l.514(sj

87.31(7)"

78.51(7)

78.26(7)

"150.72(7)
126.96(7)
153.97(7)

75.97(7) .

51.44(7)
148.38(7)
'114;24(8)
68.33(7)
148.51(8)
121.48(8)
103.01(8)
77.27(8)
141.80(8)

85.29(8)

'55“5

Gd-0(3)
Gd-0(8)
Gd-0(10)
Gd-0(5)
0(1)-C(1)
0(3)-C(9)
O(5)-N(4)
O(7)-N(5)
0(9)~N(5)
O(11)-N(6)

CN(1)-C(1)

N(1)-c(5)
N(2)—c(8)'
N(3)-C(9)
N(3)-C(12)
C(2)-C(3)
C(9)~-C(10)

0(2)—Gd—0(1)
0(2)-Gd-0(8)

'0(1)-Gdfo(8)~
1 0(3)-Gd-0(11)
'0(8)-Gd-0(11)

0(3)-Gd-0(10)

0(8)-Gd-0(10)

0(2)-Gd-0(4)
0(1)-Gd-0(4)
0(11)~-Gd-0(4)

0(2)-Gd-0(5). .

0(1)~Gd-0(5)
0(11)~-6d-0(5)
0(4)~Gd-0(5)
0(3)—Gd-0(7)

©.0(8)~Gd-0(7)
0(10)-Gd-0(7)

P el e e T I S R SR SV S S

.319(2)
.465(2)
. 495(2)
.507(2)
;245(4)
-262(3)
.272(3)
.364(3)
.225(3)
.283(3)
.329(3)
;464(4)
.463(4)
.328(3)
.468(4)
.530(4)
.515(3)

79.11(7) "
175.32(7)
146.00(7)
85.82(7)

75.41(7)

80.54(7)
123.71¢7).
123.37(7)

98.45(8)

70.79(7) -

76.05(7)
72.26(8)
121.21(7)
150.60(7)
12é.38(7)
51.29(7)
127.91(7)
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0(4)-Gd-0(7) , 71.01(8) 0(5)-Gd-0(7) ' 73. 17(8)
C(l)-o0(1)-6d - 148.7(2)  c(4)-0(2)-Gd o 135.6(2)
c(9)-0(3)-cd P 155.1(2)  N(4)-0(4)-cd - | 97.3(2)
N(4)-0(5)-Gd ‘ 96.6(2) N(5)-0(7)-6d - - 94.7(2)
N(5)-0(8)-Gd ‘ o 96.6(2) N(e}—O(lo)-cd 96.2(2)
N(6)-0(11)-cd - 96.1(2)  C(1)-N(1)-c(6) ) 120.3(3)
C(1)-N(1)-c(5) 123.0(3y C(sj-N(l)-¢(5) . 116.5(3)
c<4)-N(2)—c(8) o 119.2(2)  c(4)-N(2)-c(7y 124.6(2)
C(8)-N(2)-c(7) ' 116.0(2)  ©(9)-N(3)-c(11) R 1121.7(2)
C(9)-N(3)-c(12) 122.6(2) c(11)-N(3)-c(12) 115.3(2)
0(6)-N(4)-0(4) 122.5(3) 0(6)-N(4)-0(5) 122,03
0(4)-N(4)-0(5) ~ - 115.4(2) - 0(9)-N(5)-0(7) . 122.3(2)
0(9)-N(5)-0(8) | 121.6(3) ‘_0(7)-N(5)-0(s) | 116.1(2)
0(12)-N(6)-0(10) 122.4(2)  o(12)-N(6)-0(11) ©121.9¢2)
0(10)~N(6)-0(11) N 1is§7(2) O(1)-c(1)-N(1), o 121.0(3)

» O(i)fC(l)—C(2) ' 121.0(2) “N(1)-c(1)-c(2) - 118.0(2) -
C(1)-C(2)-C(3) _ o 113.9¢2) C(4)~c(3)-c(2) | © 114.8(2)
0(2)—C(4)-ﬁ(2)- : 120.3(2) - 0(2)-Cc(4)-c(3) . - 119.6(2)
N(2)-c(4)-c(3) - 120.1(2 0(3)-C(9)-N(3) 0 121.s(2y
0(3)-c(9)-c(10) _ 120.5(2)  N(3)-c(9)-c(10) ‘ 118.0(2)
C(lO)#l—C(lO)fC(é) 111.9(3)

Symmetry transformatlons used to generate equlvalent atoms:

#l -x,-y+2,-2




© 1999 American Chemical Society, Inorg Chem Rapko 1c990535x Supporting Info Page 48

Least- squares planes (x,Y,2 in crystal coordlnates) and deviations from them
(* indicates atom used to define plane)

7.532 (0.008) X + 7.494 (0.024) y + 0.513 (0.028) z = 7.395 (0.015)

* -0.002 (0.002) N4

* < 0.001 (0.001) - 04 T o o .

* 0.001 (0.001) O5 : . : . :

* 0.001 (0.001) O6 - ' "
-0.045 (0.005) Gd s - %3ﬁ\€i~<g

Rms deviation of fitted atoms = 0.001 : :

- 4.895 (0.012) x + 8.012.(0.023) y +11.519 (0.016) z = 6.083 (0.023)
Angle to previeus plane (with approximate esd) = 82.44 ( 0.12 )
* 0.002 (0.002) N5
* -0.001 (0.001) 07
* -0.001 (0.001) O8
* -0.001 (0.001) = 09
0.481 (0.005) Gd

Rms deviation of fitted atoms = 0.001

- - 4.017 (0.011) X - 8.447'{0.019) y + 9.880 (0.017) z.= 4.859 (0.013)
. Angle to previous plane (with approximate esd) = 85.96 ( 0.10 )

0.001 (0.002) Ne

*
* 0.000'(0;001)‘ 010
* 0.000 (0.001) ©O11
* 0.000 (0.001) O12
-0.310 (0.004) - Gd
Rms deviation of fitted atdms =  0.001

- 6.555 (0.009) x - 3.436 (0. 024) y + 7.869 (0. 020) z = 1.473 (0.019)

Angle to prev1ous plane (w1th approx1mate esd) = 25.38 ( 0.18 )

* -0.006~(0.002) Cc1
* 0.002 (0.001) N1
* 0.002 (0.001) 01
* 0.002 (0.001) cC2
0.043 (0.006) C5
0.078 (0.006) C6
Rms deviation of fitted atoms =  0.003.

- 0.119 (0.012) x + 15.012 (0.006) y — 4.601 (0.020) z'= 12.288 (0.011)

| Angle to previous plane (with approximate esd) = 66.15 ( 0.13 )

*  -0.004 (0.002) C4 . - - -
* 0.001 (0,001) N2 =~ ; S 5;5’4
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*0.001 (0.001) c¢3 - - N ‘ n i
0.041 (0.005) c7 - L/ AR :
e M\\Lé

0.078 (0.005) (g

Rms deviation of fitted atoms = 0.002

= 2.787 (0.011) x + 1.174 (0.022) y + 15.477 (0L064)'z = 1.195 (0.020)

Angle to pPrevious plane (with appfoximate esd) = 78,13 ( 0.11')_h

0.001 (0.001) o3
0.001 (0.001). c10
=0.015" (0.005) -c11
=0.140 (0.005) - c12

Rms deviation of fitted‘atoms = 0.002

S5t
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' "I‘able;‘ 5. AniSoktropicv:' Displacémqﬁt ' Parameters [.5\2 x 103] for
[GA(NOS) 4 (THSA) | ],

 Atom . Ull - v22 w3 w23 - w3 ul2
eGd  18(1) 10(1) 101 o) 31y - 2(1)
o(1)  27(1) ' 123(1) 18(1) -7(1) . 107(1) -7(1)
o(2)  24(1) - 141 211 -7(1) 21 . =11
0(3) 24(1).  13(1) 20(1) 3(1) -3(1) C2(1)
o(4)  70(2) .- 21(1) _18(1).‘ -1(1) A “1¢1)  15(1)
0(5) 52(2) o 32(1) 21(1) 7(1) | 13(1) 17(1)
0(6) 43(1). 24(1) 30(1) 16(1) -3(1) 2(1)

| 0(7) 25(1) 30(1) 36(1) 15(1) ~4(1) o 2(1)

_ . o8y 20(1)  24(1) 23(1) S 6(1) ‘—l(i). ©-3(1)

0(9)  27(1) - - 41(1) . 50(2) 6(1)  -6(1) - -16(1)
0(10)  -24(1) 22(1) . 22(1)  =7(1) 8(1).  -1(1)
o(11)  31(1) 23(1)  18(1) —aq1) - 9(1) -5(1)

S0(12) - 36(1) - 27(1)  26(1) . -14(1) - 8(1) 2(1)
N(1) 29(1) 22(1) 25(1). . =1(1) . 10(1) -9(1)
N(2) . 23(1) - 16(1) 16 (1) 0(1) C1(1) <2(1)
N(3)  21(1)  12(1) - 23(1) -1(1) oy o(1)
N(4) 27(1) " 18(1) - 21(1) '7(15 _ "'-2(1) -2(1)
N(5) 18(1). . 26(1) . . 25(1) ' 1(1)~‘: Co3(n) 0 0q1)
N(6) 24(1) 18(1) 14(1) | —1(15 1Y) 4(1)
c(1) 14(1) 19(1) 18(1)  -2(1) 2(1) -2(1) -
c2y 19(1) 23(1) 17(1) - -6(1) Cos(1) - =2(1).
c¢3)_‘ 20(1) . 16(1) 20(1y —3(1y  2(1) 3(1)
c(4) 21(1) C9(1) 18(1) © 1) 2(1) 0(1)
c(s) - 40(2) 51(2) 33(2)  s(2)  15(2) -19(2)
c(6) 62(2) 19(2) 51(2) . -6(2)  25(2)  =-13(2)
c(7)  40(2) . 25(2)  16(1) 51y 7(1) -6(1)

" o(8) 24(2) 131(2) 133(2) -1(1) =31 =7(1)
c(9) 22(1) - 13(1) 11(1) - -1(1) - 2(}) (1)

e(10) . 22¢1) - 10() . 16() ¢ =1(1) o) (D)
c(11) 3d(2) 14(1) ~30(2) 1(1) -2(1) —7(i)w
c(12) © 19(1) 25(2) . 35(2)  -1(1) -2(1) 1(1)

The anisotropic displacement factor éxponent takes the form:

L L 87
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2 "2 2"b U,
=27 [ (ha ) Ull +toe.. +w‘2hka 12 ‘].

Ser
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Table 6. Hydrogen Coordinates - ( x and Isotropic
Displa.c.emen_f; Parameters (Az x 103) for (GA(NO,) j(TMSA) | ], -
Atom X y . z U(eq)
" H(2A) -886(3) 8009 (2) 3409(2) 24
H(2B) -2493(3) - 8193(2) 2800(2) 24
H(3A) '-1035(3) 9009(2) 1882(2) 23
H(3B) -1147(3) 9431(2) 2793(2) 23
H(5A) -2776(25) 5512(3) 3251(11) 49
'H(5B) | -3681(11) 5773(14) 2954(7) 49
, H(5C) | -2143(15) 6803 (14) 3654(5) 49
- H(6A) —1197(28) 5390(5) 2275(3) 51
- H(6B) -852(23) 5995(6) 1510(11) 51
H(6C) -2598(8) - 5733(10) . 1584(12) 51
H(?A)‘ 1548(12) 9322(12) " 4721(2) 32
H(7B) -83(11) 9219(11)' 4107(7) 32
H(7C) - -788(22) 110118(2) 4178(8) 32
H(8A) 3757(4) " 9594(13) 4139(5)_:'. 36
H(8B) .3728(4) 9770(11) 3186(9) 36
H(8C) 393}(4)  | 8820(3) 3551(14) 36
H(10A) -1227(3) 10033(2) -716(2) 20 .
H(10B) . . -1484(3)  10103(2) 266(2). 20
H(11A) ~3329(19) 7471(2) 81(12) 31
H(11B) -1549(8) - 7338(2) ~21(14) 31
H(llc) -2848(26) 7396(3) -856(3) _31
H(12A) -4629(4) 8731(8). -534(12) 32
H(12B) -3739(14) 9044(11) -1293(3) 32,
H(12C) -3635(12)

9590(5)

_-428910)_;

32

s57
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Table 1. Crystal data and structure refinement CO"YOJA/{‘ ¢

Compound - o [Yb(NQ3)3(TMSA)l.5]

Color / Shape colorless / paralleiepiped
Empirical formula ' C12H24N6012Yb, o
Formula weight » 617.41
Temperatufe.’ o ; 173(2) K
Crystal system : , ' :Monoclinic
Space group . o v ’44P21/n » ‘ _
Unit cell dimensions .- a = 8.7171(1) A o =.,9Oo
(8192 reflections b = 15.6061(1) A B = 99.152(1)°

in full ¢ range) ‘ c = 15;6237(2) A Yy = 90°
Volume ' _ - ‘2098.39_'(4) Al
z ‘ 4 -
'Density.(calculated) _ ~1.954 Mg/ma_
Absorption éoefficieﬁt "4.529 mm_l
Diffractomete: / scan - ,‘ 1 siemeﬁs SMART / CCD area detector
Radiation /.wavélength o 'yoKa'(éraphite moﬁoéhrom;) / 0.71073 A
'F(OVOC-)) o o 1216 , '
Crystal size ~0.30 x 0.50 x 0.80 mm
6 range for data colle;fionA 4 1.86 to 27.880, : .
Index ranges -1l sh <11, -20 5k <19, -20 < ¢ <10
Reflections collected v. 13088 . 4
Independent / obse;ved refls;ﬁx 4868(Rint7¥ 0.0280) /’4274([I>20(I)])
Absorption correction : SADABS 7
Range. of rglat.vtransm.<factqrs '0.96.and 0.55
Refinement method _  Full-matrix l‘easnt-'-squares on F°
Computing . L " . SHELXTL, Ver. 5; i 
Data / restraints / pafameters_ 4864 / 0 / 287
Goodness-of-fit on F2 o 1.018 -
SHELX-93 weight parameters © 0.0267, O:OQOO
Final R indices [I>20(I)] CR1 = 0.0212, wR2 = 0.0509
R indices (all data) o Rl = 0.0257, wR2 = 0.0537 ,
'Extincﬁiqn coefficient 1 V 0.0113(2) -

Largest diff. peak and ‘hole. 2 1.227 and -1.438 eh3
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Table 2. Atomic Coordinates [ 'x 10 ) and Equivalent Isotropic .

Displacement Parameters [Az x 103] -for'[Yb(NO3)3(THSA)1'5]2
Atom - x/a v y/b z/e U(eq)
Yb ©1947(1) 7723(1). - 1192(1) .;3(1)
o(1). -315(2) - . .7391(1) 1646(1) 21(1)
0(2) . 1800(2) 8833.(1)  2086(1) 19(1)

0(3) ‘ ”_248(2} - 8432(1) - 209(1) 19(1)
0(4) 322003) . 6376(1) 1635(1) 36(1)
o(s)  2887(3) 7117(1) C2871(2)  33(1)
0(6) 3733(3)  sesi(1) 2948(1) 31(1)
0(7) 4683(2) 8002(1) 1737(2)  © 29(1)
o(8) . 3561(2) ° 8818(1) .714(1) - . 21(1) .

. 0(9) 5852(2) 9165(2) - 1403(2) 7 37(1)
0(10) 871(2) - 6541(1) - 267(1)  22(1)
0(11)  °~  2958(2) 7131¢1) - -35(1) 23(1)
0(12) . 2068(3)  5960(1) -709(1) 29(1)

N(1)  =1697(3) | 6581(2) 3-2429(2)_ ' 25(1)
N(2) T 1720(3) .. 9258(1) = 3445(2) ; ©19¢1)
N(3) ~-2335(3) - 8523(2) ‘ —255(2) ~19(1)
N(4) - 3190(3) 6443(2) 2436(2) 22(1)

NS U 474203 - 8677(2) 1289(2) 22(1)
N 1962(3)  6520(2) . -179(1) .  19(1)
c(l) . . -1080(3) 7325(2) 225@(2)_ 181y

c(2) -1378(3) ~  8097(2) | 2796(2) 26(1y

"c(3) -735(3) - 8934(2) . 2491(2)  19(1)
c(4)y ' 1017(3)  s006(2) 2674(2) 16(1)
C(S)’. -2663(4) 6469 (3) - 3110(2) 39(1)
c(6) . -1533(4) s828(2)  © 1889(2)  39(1)
c(7) _f 917(4) 9514(2) - 4164(2)  _ 25(1)
c(8) 3417(3). 9362(2) - 3592(2) 1 31(1)
c(9) -946(3) 8876(2) -~ -45(2)  15(1)
C(lO). L —829(3) 1 9844(2)' - -105(2) 17(1)
c(11) -3564(4) ©7597(2) . -226(2)  25(1)
c(12) U -3718(3) 9014(2) -632(2) . 26(1)

'ééz
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U(eq) is defin'ed'és one third of the trace of the orthogonalized '

U.. tensor..
ij .

scg
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Table 3. Torsion Angles [O] for-[YS(N03)3(TMSA)1 5]2

N(l)'-C(_l)—C(Z)-C(s) f174;9(‘2') .C(l)-C(z)-C(3)¥C(4)U ' -72.0(3)
C(2)-C(3)-C(4)-N(2) -~ --82.8(3)  N(3)-C(9)-C(10)-C(10)#1 -176.9(3)
C(9)-C(10)~C(10)#1-C(9)#1 180.0 . C(iO_)—C(10)#1“-C‘(9)#l—N(3)¥ll7é.9(3)

_5ymmetryltransfprmations used to generate equivalent atoms:

#l -x,-y+2,-z
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Ses

Table ¢. Bond Lengths [A] and A.ngles [ ] for [Yb(NO ) (TMSA) ]2
Yb-0(2) 2.242(2) _ ¥b-0(3) 2.248(2)

~ Yb-o(1) © 2.259(2) - Yb-0(8) 2.406(2)
Yb-0(11) 2.418(2) Yb-0(4) 2}426(2)‘
¥b-0(10) 2.437(2) Yb-0(7) 2.441(2)
Yb-0(5) 2.476(2) _ 0(1)-611) 1.249(3)

. 0(2)-C(4) 1.259(3) 0(3)-c(9) 1.261(3)

" 0(4)-N(4) 1 1.261(3) 10(5)-N(4) 1.257(3)
0(6)-N(4) 1.230(3) O(7)-N(5) 1.269(3y
0(8)-N(5) i.273(3) 0(9)-N(5) ' _ 1.‘222(3). '
O(10)-N(6) 1.265(3)" 4‘”0(11)-N(6) : 1.284(5)
0(12)-N(6) 1.217(3), N(1)-C(1) 1.326(4)7

| N(1)-c(6) 1.467(4) ' N(1)-C(5) : 1.468(4) 
N(2)-C(4) 1.321(3) T ON(2)- c(8) 1.469(4)
N(2)=-C(7) 1.470(4) N(3)- C(9) 1;323(3)
N(3)-C(11) ‘1.451(3) N(3)- C(12) 1.470(3)
c(l)-c(2) | 1.519(4) €(2)-¢(3) 1.526(4)
Cc(3)-C(4) 1.513(4). C(9)-C(1b)_°' | 1;519(3)
C(10)-C(10)#1 1.511(5) ’
0(2)-Yb-0(3) 187.04(7) 0(2)-¥b-0(1) 80.95(7)
0(3)-¥5-0(1) 79.32(7) 0(2)-¥b-0(8) 74.83(7)
0(3)-Yb-0(8) 78.02(6) 0(1)-yb—o{8) ‘147.44(7)
0(2)~Yb-0(11) 148.59(7) 0(3)-Yb-0(11) -85.98(7)
0(1)-Yb-0(11) 127.44(7) 0(8)-Yb-0(11) ' 73.76(7)
0(2)-Yb-0(4) 124.15(7) 0(3)-Yb-0(4}) .AL47.48(7)
0(1)-Yb-0(4) 95.42(8)  0(8)-Yb-0(4) 116.11(8)
0(11)-Yb-0(4) 71.75(7)  0(2)-Yb-0(10) 1154.13(7)
0(3)-Yb-0(10) ~79.50(7) 0(1)-Yb-0(10) - 74.94(7)
0(8)-Yb-0(10) 122.83(7) 0(11)-Yb-0(10) . 52.75(7)
0(4)-¥b-0(10) ' 53.21(7;.'9(2)-§bfo<7, | 78.12(7)
0(3)~Yb-0(7) 130.63(7) 0(1)-Yb-0(7) \14"1.,70'(83
0(8)~Yb-0(7) - 52.71(6) 0(11);Yb-0(7) 83.42(7)
0(4)-¥b-0(7) 71.21(8) 0(10)-Yb-0(7) 127.19(7)
0(2)-Yb-0(5) 74;97(7) 0(3)-Yb-0(5) 148.36(85
0(1)-Yb-0(5) . 72.41(8) 0(8)-Yb-0(5) ©120.29(8) N
©(11)-¥b-0(s) 122.53(7) 0(4)-Yb-0(5) 51.58(7) -
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0(10)-Yb-0(5) \ 105.85(7) 0(7)-¥b-o(s)  71.36(8)
C(1)<0(1)~¥b 148.9(2)  C(4)-0(2)-yb : 135.4(2)
C(9)-0(3)-¥b . 155.1(2) N(4)-0(4)-Yb - . 97.5(2)
N@)-os)-y 95.1(2)  N(5)-0(7)-yb - 94.5(2)
N(5)-0(8)-Yb o ©96.1(2) N(6)-0(10)-Yb 95.4(2)
N(6)~0(11)~Yb l .. 95.8(2) _C(lj-N(l)-c(s) : 120.2(3)
C)-N(L)-cqs) T 123053 ‘C(ﬁ)-N(l)iC(S) 116.1(3)
~ C(4)-N(2)-c(8) - ) } : 119.9(2) c<4)¥n(2)-c<7) _- . ,i24;7(2)
?(8)—N(2)-C(7) | . 116.2(2).  ¢(9)-N(3)-c(i1) . "121.9(2)
C(9)-N§3)—C(12) 122.8(2)  C(11)-N(3)-C(12) 114.9(2)
0(6)-N(4)-0(5) 122.9(3)“ 0(6)—ﬁ(4)50(4)» | 121.3(3)
O(5)-N(4)-0(4) = - - 115§3(2)', O(9)=N(5)-0(7) | :122.5(2)>
0(9)-N(5)-0(8) - T 121.3(2) 0(7)—N(5);0(e} 1is.s(2)
0(12)-N(6)-0(10) .- 122.5(2)  0(12)-N(6)-0(11) o 121.9(2)
©(10)-N(6)~0(11) _ 115.5(2)  0(1)-C(1)-N(1) | izo.é(s)
0(1)-¢(1)-c(2) C 12i.2(2) N(l)-C(lj-C(zf‘ T >118.0(3)
C(1{ecg2)-C(3) . 113.6(2)  c(4)=c(3)-c(2) | o 1i4.4(2)
0(2)-C(4)-N(2) 120.2(2) o(2)-c(4)-c(3) -" ' .119.5(2)
N}(2)—C(4)-C-(_3) 120.2(2) _ 0(3)-'.0(9)-N(3) - : 121.5(2)‘
0(3)—C(9)-c(1q) - ©120.4(2)  N(3)-c(9)-c(10) 117.8(2)
 C(10)#1-c(10)~c(9) C 112.2(3) ' |

Symmetry transformations used to generate equivalent atoms:

#1 -x,-y+2 ~z
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Se— e sqase oS paunss \A, ¥, 4 LI cryhtal coordlnates) and dev1atlons from them
(* 1nd1cates atom used to define plane) '

7.703 (0.007) x + 7.062 (0.022) 'y - 0.344 (0.026) z = 6.926 (0.014)
* -0.003 (0.002) N4 ' '
* 0.001 (0.001) 04 o : o . :

* 0.001 (0.001) OS5 - - o ? _ i% :
* 0.001 (0.001) 06 : o o g?\
-0.014 (0.005) Yb L . SRR

Rms deviation of fitted atoms = .0.002

- 4.707 (0.011) x + 8.058 (0.021) Y + 11.595 (0.015) z = 6.257 (o 021)
Angle to previous plane (with apprdximate esd) = 80.58 ( 0.11 )

-0.002 (0.002) N5

*

* 0.001 (0.001) 07

* 0.001 (0.001) 08

* 0.001 (0.001) 09 S . :
'0.432 (0.004) Vb ' : ] ~

Rms deviation of fitted atoms = OQOol

- 3.849 (0.011) x - 8.584 (0.018) y + 9.836 (0.017) z = 5. 017 (o. 013)

Angle to previpUs plane}(with approximate esd) = 87. 06 ( 0. 10 )

* 0.001 (0.002) . .N6
* 0.000 (0.001) 010
* 0.000 (0.001) 011
* 0.000 (0.001) o012
~0.310.(0.004) Yb.
Rms deviation of fitted atoms = 0.000

- 6. 455 (0. 009) X - 3.296 (0. 024) y + 8.000 (0. ozo) z = 1. 318 (o 018)
Angle to prev1ous plane (with approx1mate esd) = 26.44 ( 0.18 )

*  -0.010 (0.002) €1 -

* 0.004 (0.001) N1

* 0.004 (0.001) O1

* 0.003 (0.001) Cc2

0.045 (0.006) <C5
0.082 (0.006) cCé6

Rms deviation of fltted atoms = ’0.006

= 0.153 (0.012) x + 14.863 (0. 006) y - 4 652 (o 019) z = 12.129 (0.011)

Angle to prev1ous plane (with approx1mate esd) = 65.90 (_0.12-)

* -0.004 (0.002). c4 ' :
*  0.001 (0.001) N2 S éf7f

-~
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0.001 (0.0U1)
* 0.001 (0.001) C3 it
0.060 (0.005) C7 L S
. 0.063 (0.005)- C8 §§éﬁg
‘Rms deviation of_fittéd,atoms = 0.002
- 2,710 (0.011) x + 1.348 (0.023) y +.15.372 (0.004) z =‘i.389:(0.020)

‘Ahgle to previous planet(ﬁith approximate e‘sd):'= 78.44 . ( 0.11 )

Z0.006 (0.002) C9

"
* . 0.002 (0.001) N3
* 0.002 (0.001) O3
* 0.002 (0.001) c1lo0
-0.017 (0.005) C1i11
-O 137 (0'005) ciz2
Rms dev1at10n of fitted atoms = 0.003

549
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: . . . .2
Table 5. Anisotropic’ . Displacement Parameters [A X 10 ) for

[Yb(N03)3(TMSA)l.5]2
Atom . Ull  u22 v33 u23 . 13 u12
vb 16(1)  13(1) 11(1) 01y a(1y 1(1)
Co(1) . 25(1) 20(1) 20(1) . -=5(1)  12(1)  =7(1)
0(2) . 21(1) - 17(1) - 21(1) -5(1) Cos(y) . 0q1)
0(3) 18(1) 16(1) 21(1) “a(1) 0(1) 0(1)
o(4)  66(2) 24(i)- 17(1)  © -2(1) 0(;5 1)
o(5) as(1) 3111);" 25(1)  8(1) 14(1) . 14(1)
0(6) 38(1) S 27(1) 27(1) 16(1) - 0(1) 4(1)
0(7) 23(1) 29(1) "33(1) 13(1) . 0(1) C2(1)
o8  .16(1)  25(1) 21(1) s 2(1) 0(1)
0(9) 22(1) a4(1)  42q1) . T -4(1) -14(1)
0(10) 22(1) © 25(1) 23(1) - -6(1) 10(1) . 1(1)
0(11)  26(1) 25(1) - 18(1) T-4(1) 8(1) . =5(1)
0(12) 36(1) - 29(1) . 25(1) -13(1) 112(1) 0(1)
N(1) 25(1) 26(1) 25(1) . -1(1) 11(1) -9(1)
N(2) - 19(1) 20(1) | 17(1) L 0(1) 3(1) -1(1)
N(3) 18(1) 1 22q1) .0(1) 1(1) 0(1)
N(4) 24(1) .21(1) 20(1) 6(1)" -1(1) 44(1)_
N(5) 17(1)° 26(1) - 23(1) - 1(1)' 3(1) 0(1)
N(6) 22(1) - 23(1) 13(1) 0(1) 5(1) 5(1)
c(1) 13(1) 23(1) - 17(1) -1(1) :' S o2(1) o -1(1)
c(2) llB(l) ' 25(1) -18(1)7 L3y ey -2(1)
c(3) 17(1) . 20(1)  20(1) 72(1) 31y 4(1)
c(4) S17(1) O 11(1) 20(1) - 1(1) a(1) 1(1)
c(s) 37(2).  s0(2)  34(2) 2(2) 19(2)  -18(2)
c(6)  -53(2) 22(2) a7(2)  -4(2)  24(2)  -10(2)
c(7) = 37(2) 28(2) 17(1) -6(1) . 9(1) -5(1)
ce)  22(2) 34(2) 34(2) 2(1) ~a1)  -6(1)
c(9)  19(1) . 16(1)  10(1) o1y 31y 1(1)
- €(10) 19¢1) . 14(1) 16(1) -';0(1) 1(1) 1(1)
c(11)  27(2) - 20(1) . 28(2) 201y 0(1) -6(1)
c(12)  16(1)  27(2) .  32(2) Sy -1y -1(1)

The anisotropic displacement-factor-exponent takes the form:

S e¢9
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Table

) 2 -3
Displacement Parameters (A x 107) for [Yb(NO

6.

ﬁydrogen

Coordinates ([

I mm—m—m—

4
x 10 ) and

3)3(T“SA)1.5]2

Isotropic

Atom - X Yy z U(eq)'
‘H(ZA) -902(3) 7993(2) 3406(2) 24
“H(2B) -2512(3) 8160(2) © 2781(2) 24

H(3A) -1080(3) 8990(2) 71858(2) 23

H(3B) - ~1187(3) 9418(2) 2776(2) 23
" H(5A) ©-2729(21) ' 5858(3) 3245(10) 47
 H(SB) ~3708(9) -  6692(13) 2907(6) 47
H(SC) -2197(14) 6780(12) 3631(5) 47

H(6A) -1156(26)" '5342(Qi. 1 2261(3) 47
‘H(6B) -790(21) 5954(5) 1496(11) 47

H(6C) -2545(7) 5685(9) 1549(1;) 47

H(7A) . 1556(11) '9351(11) 4716(2) 32

H(7B) - -85(11) 9217(10) 4111(7) 32

H(7C) 742(20) 110134(3) 4143(8) 32
H(8A) 3732(4) 9709(11) 4113(8) - 37

H(8B) 3737(4) 19650(12) 3091(6) 37

H(8C) 3913(3) 8798(2) © 3669(13) - 37
H(10A) -12?4(3) 10030(2) -699(2) 20

H(10B) . -1451(3) 10110(2) - 302(2) 20
H(11A) -3283(20) "7454(2)» 178(11) 30
H(11B) -1564(5) 7316(2) ~31(14) 30
H(11c) -2999(25) 7390(3) -806(4) 30
n<1:Ay -4648(4) 8745(8): _'1473(11y 31
 H(12B) -3797(13) 9022(11) -1265(2) - 31
H(12¢) ~3630(11) 9602(4) " ' -416(19} 31

S 7/

-
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Table 9. Crystal data and structure refxnement COﬂHﬁDUﬂnp "7

Coﬁpound
. Color / Shape
Empirical formqla
Formula weight
Temperatufe
Crystal system
Space group
Unit cell dimensions
(7521 reflections
in full @ range)
'~ Volume ‘
A
Densiﬁy_(calculated)‘
Absorption coefficient
Diffractometer / scan
Radiation / wavelenéth
F(000)
‘Crystal size
# range for dété collection
'Ihdex ranges
Reflections collected ,
Indepéndent‘/ observed reflé.

absorption correction

Range of relat. transm. factors

Refinement method

Computing |

Data / restraints /.paramgterS'
Goodness-of-£fit on Fz

SHELX-93 weight pérameters
Final R indices {I>2d(I))

R indices (all daﬁa)
Extinction coefficient -

Largest diff. peak and hole

. 0.511 and -0.882 eA

[La(N03)3(TMSA)2Jn

- colorless / fragment

c15H32LaN7°13

669.40

173(2) K

Monoclinic

le/n. N

a = 11.5€04(1) A

b = 16.7875(2) ‘A
13.8918(2) A v

'90°

104.712(1)°

90°

c
+3
2607.60(5) A
4
. 3
1.705 Mg/m
1.712 mm

fSLemens SMART / CCD area detector

MoK . (graphlte monochrom ) / O. 71073 A
1352

0.06 x 0.20 x O. 96 mm

1.94 to 27. 88

-14 <h <14, —18 <k <21, -15 <¢ <18
16354

6066(R, . = 0.0383y / 4643([i>2a(1)])

SADABS

0.97 and 0.71
Fuli-métrix‘least-squafes on.F2
SHELXTL, Ver. 5% . |
6066 ./ 0 /" 343
0.954

0.0290, 0.0000
Rl = 0.0282, wR2-

Rl = 0.0469, wR2

0.0559
0.0614

0.00132(14) :
_ -
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Table 10 Atomic Coordznates [ x 10 ] and Bquxvalent Isotroplc

Dlsplacement Parameters [A x 10 ] for [La(NO ) (TMSA)Z]
n

Atom ' x/a N . y/b S é/c o U(eq)
La | 6640(1)  1805(1) 3048(1) 141
0(1)  8409(2) 2698(1) C3512(2) 24(1)
o(2) ' 5947(2) 3106(1) | 3595(2) © 25(1)
0(3) . 6289(2) i 2637(;) ©1s37(1) -19&1)
o(4)y . . 2251(2) 3390(1)  .-157(2) 28(1) -
o) 4634(2)  1674(1) 3818(2) 35(1)
0(6) 4325(2) 1597(1) To2223(2)  31(1)
oy - 2835(2) 1498(2) 2915(2) . 62(1)
o(8) - 5947(2) 353(1) " 3382(2) . 25(1)
0(9) 6061(2)  s48(1)  1827(2)  30(1)
0(10) ... 5253(2) - =540(1) - 2215(5): ‘  ,'50(1j
o(11) © 8219(2)  1377(1) . 1958(2)  26(1)
0(12) . 8478(2) 800(1) . 3390(2) 27(1)
o(13) 9582(2) - - - 455(1) - 2395(2) 40(1)
“N(1)  10308(2) 3088(1)  4126(2) . 22(1)
N(2) - 6067(2) 3808(2) " 4989(2) 32(1)
N(3) - 7010(2) 3569(1) Coe71(2) 22(1)
N(4) - 2290(2) 4061(1) 1252(2) 22(1)
N(5) 3908(2)  1594(1)  2990(2) 29(1)
. N(6) 5745(2) - 106(1)  2454(2) - 26(1)
N(7) . 8780(2) © 866(1) - 2577(2) 23(1)
c(1) 9140(2) - 3181(2) 4024(2)  19(1)
c(2) . 8701(2) 3879(2) 4526(2) = 24(1)
c(3) - 7431(2) 4140(2) - 13946(2) - 23(1)
c(4) 6432(2)  3652(2)  4173(2) - 22(1)
c(5) 10714(3) . 2503(2) 3502(3) - 32(1)
oc(6)  11224(3) 3626(2) - 4698(2) . 31(1)
c(7)  6572(3)  4441(2) 5712(3)  45(1)
c(8) 5165(3)  3306(2) " 5260(3) 49(1)
c(s) . 6140(2) 3262(2) ©1023(2)  18(1)
c(0) 1949 (2) 3691(2) . 781(2) 22(1)

574
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c(11) 4009(2)  3225(2) | 1153(2) 21¢1)
- c(12) . 2786(2) 3572(2) . 720(2) . 18(1)
c(13) ' ' 6872(3) ©4296(2) 59(3) 30(1)
C(14) 8202(2) 3204(2) 898(3) . 30(1)
C(15)  1093(2) 4385('2)4 839(3) " 30(1)
c(16) - 2867(3) : 4325(2} e 2261(5). 43(1)

U(eq) is defined as one third of the trace of the 6rthogonalized

U,. tensor.
17
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Table 11. Torsion Angles (] for [ta(no3)3(TM5A)2)n. 

N(1)-C(1)-C(2)-C(3) 151.4(3) C(1)-C(2)-C(3)-C(4) - 82.6(3)

C(2)-C(3)-C(4)=N(2) " . 80.7(3) 0(1)-0(1)-C(2).—C(3) ‘ -28.0(4)
C(l);C(Z)—C(B)-C(4) 82.6(3) C(‘2)-C(3‘)-':C(4)—O'(2)‘ -99.4(3)
N(3)-C(9)—C(10)-C(ll)‘ _ 174.6(5) C(9)—C(10)—C(l;)—C(12)A T -168.2(2)
C(10)-C{11)-C(12)-N(4) = -100.0(3) 0(3)-C(9)-C(10)-C(11) -5.2(4)

C(9)-C(10)-C(11)-C(12) -168.2(2)  C(10)-C(11)-C(12)-0(4) 79.6(3)
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v . , o :
Table 12. Bond Lengths [A] and Angles ([ ] for [;a‘N03)3(TMSA)2]n

La-0(4)#1
La-0(1)
La-0(8)
La-0(12)
La-O(il)
o(1)-c(1)
0(3)-C(9)
0(4)-La#2
0(6)-N(5)
0(8)~N(6)
0(10)~-N(6)
0(12)-N(7)
N{1)-C(1) °
 N(1)-C(5)
N(2)-C(8)

- N(3)-C(9)

N(3)-C(13)
N(4)-C(16)
c(1y-c(2)
c(3)-c(a)
.C(10)—C(11)

0(4)#1-La-0(3)
0(3)-La-0(1)
0(3)-La-0(2)

0(4)#1-La-0(8)

0(1)-La-0(8)
0(4)#1—La%0(6)
0(1)-La-0(6)
0(8)-La-0(6)
0(3)-La-0(12)
0(2)-La-0(12)
© 0(6)-La-0(12)
0(3)-La-0(9)
| 0(2)-La-0(9)
0(6)-La-0(9) .

" 1.460(4)
1.515(4)

2.436(2)
2.485(2)
2.630(2)

2.660(2)

2.747(2)

'1.254(3)

1.255(3)

- 2.436(2)

1.276(3)
1.266(3)
1.231(3)
1.268(3)

1 1.330(3)

1.464(4) .
1.463(4)
1.330(3) -
1.472(4)

1.513(4)

©1.532(4)

©152.84(7)

79.98(6)

76.65(7)
74.73(6)
1141.44(6)

115.02(7)
149.87(6)

68.36(6)

117.55(6)

143.13(6)
131.74(6)

. 86.94(6)
145.92(6)
63.96(7)

: La—O(;)"
La-0(2)
 La—o(6)
‘La-0(9) .
B La-0(5)

0(2)-C(4)

o(4y-c(12)

0(5)-N(5)

0(7)-N(5)

0(9)-N(6)
0(11)-N(7)
0(13)-N(7)

“N(1)-C(6)

N(2)-C(4)

. N(2)-C(7)
| N(3)-c(14)

N(4)-C(12)

 N(4)-C(15)
Cc(2)-C(3)

c(9)-C(10)
C(ll)—C(lZ)'

0(4)#1-La-0(1)
0(4)#1-La-0(2)
0(1)-La-0(2)

0(3)-La-0(8)
‘0(2)¥Lé—o(g)

0(3)-La-0(6)
0(2)-La-0(6)

0(4)#1-La-0(12)

0(1)-La-0(12)
0(8)~La-0(12)

0(4)#1-La-0(9)

0(1)-La-0(9)
0(8)—La40(9)‘

- 0(12)-La-0(9)

577

L

.233(3)
.464(3)
.333(4)
.477(4)
.467(3) :

2.468(2)
2.509(2)
2.654(2) 
2.684(2)
2.798(2)
1.253(3)
1.255(3)
1.247(3) .
1.228(3)
1.266(3)
1.269(3)

1
1
1
1
1
1
1
1
1
1

.328(3)
.462(3)
.547(4)
.514(4)
.506(4)

A.79.06(7)v
80.74(7)
72.63(6)

131.73(6)

: 1za.ﬁ8(é)

97.12(6)
83.17(6)
73.78(7)
76.65(6)
 69.21(6)

| 120.13(7)

134.03(6)
48.10(6)
70.95(6)
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O(4)#1-La-0(11) 117.93(6) 0(3)-La-0(11)  70.63(§) .
R 0(1)-La-0(11) : 71.51(6) O(2)-La-0(11) 134.67(6)
| 0(8)~-La-0(11) . 96.53(6) O(6)-La-0(11) 117.77(7)
' 0(12)-La-0(11) | 47.14(6) 0(9)-La-0(11) . . 62.59(6)
6(4)#1—La-0(5) 69.58(7) 0(3)-La-0(5) . 113.35(s)
, 0(1)-La-0(5) - © 130.98(6) 0(2)-La-0(5) 66.02(6)
0(8)-La-0(5) . 63.45(6) 0(6)-La-0(5) : 46;56(75
0(12)-La~0(5) - 125.70(6) 0(9)-La-0(5) = :  94.68(6)
0(11)-La-0(5) _  157.09(6) c(1)-0(1)-La - 158.3(2)
- C(4)-0(2)-La B ‘ 134.9(2) C(9)—b(3)—ha E . 157.7(2)
C(12)-0(4)-Laf2 . 165.8(2) N(5)-0(5)-La - 94.9(2)
N(5)-0(6)-La . | 101.1(2) N(6)-0(8)-La : 98.1(2)
N(6)-0(9)-La 95.5(2) N(7)-0(11)-La " ©95.7(2)
N(7)-0(12)-La- ©100.0(2) C(1)-N(1)-C(6) - © 124.0(2)

- C(1)-N(1)-c(5) . 119.0(2) - C(6)-N(1)-C(5) o 116.1(2) -
C(4)-N(2)-C(8) 1120.4(3) . C(4)-N(2)<c(7) . 124.5(3) : '
é(&)—N(Z)—C(j) © o 115.1(3) C(9)-N(3)-C(14) 121.0(2) =
C(9)-N(3)-C(13) N 123.5(2) C(14)~N(3)-C(13) o 115.4(2) .

’C(12)-N(4)-C(16) o '124 4(2) C(;z)-N(4)—c(15) 120.7(2)
c(16) N(4)-C(15) _ . 114.9(2)  0(7)-N(5)-0(5) L 121.4¢3
-0(7)-N(5)—O(6) . 121.2(3) 6(5)—N(5)—O(6) o 117.5(2)
0(10)-N(6)-0(8) 120.6(3) o(;o)-n(e)-o(9y o 121.7(3)
0(8)-N(6)-0(9) . 117.6(2) 0(13)-N(7)-0(12) | 121.7(3)
0(13)-N(7)-0(11) 121.3(3) 0(12)~N(7)-0(11) , 1117.0(2)
0(1)-C(1)-N(1) ' 120.3(3)  0(1)-c(1)-c(2) 120.3(2)
N()-c(1)-c(2) . 119.4(2) c(1)-c(2)-c(3) ' 111.4(2)
c(4)-c(3)-c(2) 114.3(2)  0(2)-C(4)-N(2)  120.103y
0(2)-c(4)-c(3) 120.2(3)  N(2)-C(4)-C(3) O 119.6¢3)
0(3)~C(9)-N(3) 121.7(2)  0(3y-c(9)-c(10) 1 120.6(2)
N(3)~C(9)-C(10) : 117.6(2) C(9)-C(ld)-C(11) | A 1111.4(2)
C(12)-C(11)-C(10) 110.0(2) 0(4)-C(12)-N(4) - 120.9(2)
O(4)-C(12)-c(11)  118.3(2) N(4)-C(12)-c(11; v 120.7(3)

'Symmetry transformations used to generate equ:.valent atoms:

#1 x+1/2,-y+1/2,z+1/2  #2 x- 1/2,-y+1/2,z-1/2
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pLeast-squares planes (%x,¥,2 in crystal coordlnates) and dev1atlons from them
(* 1nd1cates atom used to define plane)

- 1.352 (0.020) X + 16.630 (o 004) y - 0.541 (0. 019) z = 1.953 (0.009)

* 0.008 (0.002) NS _
*x -0.003 (0.001) ©O5 ' - '
* -0.003 (0.001) O6 , o ' :
* -0.003 (0.001) O7 I :
~0.013 (0.005) La . o o f} (- (_
- Rms deviation of fitted atoms = 0.005 ’

10.036 (0.009) x - 7,5343(0.025)_y - 0.215 (0.019) 2z = 5.632 (0.006) .
Angle to previous planev(with‘approximate esd) = 55.87 (.0.14" )
£  0.002 (0.002) N6 | | '
* -0.001 (0.001) O8
* -0.001 (0.001) O9
* -0.001 (0.001) 010
-0.393 (0.005) La

Rms deviation of fitted atoms = 0.001"

6.788 (o 013) x + 11.686. (o 017) y + 3. 478 (0.018) z = 7.869 (0.009)

Angle to prev1ous plane (w1th approxlmate esd) 73.45 ( 0. 10 )

* 0.000 (o 002) N7
* 0.000 (0.001) 011
* 0.000 (0.001) 012
* . 0.000 (0.001) 013
-0.192 (0.004) La
Rms deviation of fitted atoms = 0.000
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Table 13. Anisotropic Displacement :Paru‘_eﬁer': [Az x 107} ° for
[La(NO,) . (TMSA) ] ' '
Atom U1l 22 U33 . U23 U13 U12
La 14(1) S 17(1) ‘;3(1) | ooy 41y -2(1)
o(1) 20(1) 23(1) 30(1) -6(1) 7(1) -7(1)
0(2) 22(1).' 27(1y 27(1) | - =10(1) 9(1) =3(1) .
.0(3) 18(1) 25(1) 17(1) . 5(1) T 7(1) 3(1)
o(4) 27(1) 40(1) 16(1) #4(1) 4(1) 8(1)
o(5) 33(1) a1(1) 33(2) -10(1) 11(1) -7(1)
0(6)  23(1) 37(1) 32(1) 10(1) 7(1) -1(1)
o(7) . 19(1) 91(2) - .82(2) -5(2) 22(1) ~2(1)
0(8) 30(1) 24(1)  21(1) -2(1) 9(1) -6(1)
0(9) ~ 44(1) 26(1) 26(1) -4(1) 19(1) -9(1)
0(10) 78(2) 33(1) 50(2)  -22(1) - 39(2) -30(1)
o(11) 23(1) 30(1) . 27(1) 7(1) 8(1) 5(1)
0(12)  27(1) 34(1) - 21(1) 6(1) 8(1) 2(1)
0(13)  29(1) 43(1) '55(2) -1(1) 20(1) 14(1)
N(1) 19(1) 22(1) 24(1) 1(1) a1y - -2(1)
N(2)  33(2) 33(2) 35(2) © -16(1) 20(1) - =-12(1)
N(3) 18(1) 22(1) 25(2) | é(l) 7(1) 0(1)
N(4) 18(1) - 27(1) 2b(1)‘ . =6(1) 6(1) 0(1)
N(S)  20(1) . 25(1) 46(2) -1(1) 16(1) 0(1)
N(6) 28(1)  22(1) 31(2)  -6(1) 14(1) -5(1)
N(7) 17(1) 23(1) 30(2) -2(1) 7(1) -1(1)
c(1) 22(1) 21(1) 17(2) . 6(1) - 8(1) -4(1)‘ 
L C(2) 23(2) 26(2) 22(2) -3(1) 1) -6(1)
c(3)  26(2) 20(1) ., 25(2) -M1) . 10gl)  -2(1)
c4)  20(2)  21(2) 25(2) -2(1) 6(1)  2(1)
c(5) 25(2) 31(2) 38(2) . =2(2) - 7(2) -~ 2(1)
c(6) 24(2) 35(2) 30(2) -2(2) 1(1) -6(1)
Cc(7) 48(2) 50(2) 42(2) ~-25(2) 21(2) =13(2)
c(8) 56(2) 49(2) 58(3) -18(2) aa(2) - -19(2)
c(9) 19(1) 21(1) 14(2) -5(1) 3(1) -3(1)
c(10)  20(1) 21(1) 28(2) 6(1) 4(1) - 2(1)
c(11)  19(1) 25(1) 18(2) . . 4(1) 5(1) 5(1)
c(12) - 18(1) 23(1) 7(1) -1(1)
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c(13)  30(2) 27(2)  36(2) 8(1) 14(2) “2(1) ;o
c(14) . 19(1) 35(2) 39(2) 6(2) - 13(1) . 5(1) "
c(15) 21(2) 37(2) .. 36(2) -3(2) 11(1) 5(i)

c(16) 40(2)  60(2) 30(2) - =23(2) 8(2) . -1(2)

The anisotropic displacémenﬁ,factor exponent takes the form:

-2 2 h *'26 C o+ + 2hka'b
L { ‘ a ). 11 - . ka b Ui2 ].

Y7




‘rable

14.

,Hydrogen: Coordinates

{
i_Displa;ement Parameters (A x 103) for'[La(Nos)B(TH§A)2]n

.x.

104) and

Isotropic

Atom

" U(eq)

s

582

x. Y
H(zA} ' 9259(2) 4332(2)°  4568(2) 28
H(2B) 8689 (2) 3727(2) 5212(2) 28
H(23) 721€(2) 4705(2) © 4102(2) 28
H(3B) -7374(2) 4104(2) L 3224(2) - 28
H(5A) 10128(9) 2070(6) 3334(12) 47
 H(5B) . 11489(9) 2286;9) ' 3865(6) 47
H(5C). 10796 (17) 3761(3) 2890(7) 47
H(6A) 10935(8) " 3872(10) 5233(10). 46
H(6B) ‘11393(14)‘ | 4042(8) 4258(4)  46
H(6C) 11956(7) : 3325(3)/ ©4986(13) ,45
H(7A) _6986(18) | 4833(7) - 5397(6) 68
'H(7B) 7140(16) . 4206(3) - 6288(8) 68
H(7C) 5926 (4) 4704(9) §931(13) | 68
" H(8A) ' 4701(15) 3026(11)  4668(5) 73
H(8B) 4629 (14) 3638(3) -5534(18) 73
H(8C) 5561(4) 2915(10) 5761(14) 73
H(10R) 4667(2) 3765(2) | 'sg(Z) 26
H(10B) 5053(2) 4225(2) 11095(2). 26
H(11A) - 4019(2) . 2659(2) ' 955(2)‘ 25
H(11B) 4199(2) 3249(2) 1889(2) 25
H(13A) 6024(3) | 4441(7) © -154(13) 45
H(13B) 7177(16) . 4200(4) - -527(8) 45
H(13C) 7324(15) 14732(3)  452(5) 45"
H(14A) 8177(5) 2687(6) 1221(14) 45
H(14B) 8776(4) 3553(6) . 1345(12) - 45
_H(14C) - 8449(8) 3127(11) 280(3) 45
H(153) 786(8) 4194(10) 154(6) 46
H(15B) 1131(4) | 4968(2) 840(14) 46
H(15€) 560(5) .  .4209(10) 1244(9) 46
H(16A) 3735(3) 4257(13) 2387(6) 65
H(16B) 2571(15) . 4007 (9) 2740(3) 65
H(16C) 2684(17) 4888(4) 2333(6) 65
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Table 1. Crystal data and structure refinement -—Cﬁwd g L .

~

Compound
.Color / Shape

Empirical formula

-colorless / fragment

[Ce(NO3)3('.[‘MSA)2]n

C1eH3208N,0,3

Formula weight 670.61 _
Temperature: ) 173(2) K
Crystal system . Monoclinic
Space group - - | _ P2 /o
‘Unit cell dimensions ' | ‘a = 11.5490(3) A a-= 90°
(5793 reflections b= 16.7235(5) A B = 104.854(1)°
in f4ll 6 range) e =13.8387(4) A y =90 -
Volume L 0 ' 2583;48(13)‘A? ‘
2 o : T ’
" Density (caléulated) . : ) 1.724 Mg/m3
Absorption coefficient '1.837 mm-.1

Diffractométer / scan " Siemens SMART / ccD area detector .

Radiation / wavelength MoKa (graphite monochrom.) / 0.71073'A ‘
F(000) ' . 1356 o o S
Crystal size 0.14 x 0.34 x 0.50 mm

§ range for data collection » 1.95 to 27.92°

Index ranges o . -13 <h <15, -21 <k €20, -18 < ¢ <11
| Reflections collected - 16144 |

Independént / observed refls. B 6_024(R.nt = 0.0348) [/ 5175([I>20(1)])

Absorption correction . . . SADABS

Range of relat. tfansh.Afactors 0.97 and 0.75
Refinement method ' »Full—matrix least-squares on Fz
Computing - _ . SHELXTL, Ver. 52 .

Data / restraints / parameters» 6023 / d / 343

Goodness—of—fit on 15"2 : 1.016

SHELX-93 weight parameters . 0.0283, 0.0000

0.0541

0.0563

Final R indices [I>20(I)] R1. = 0.0220, wR2
0.0293, wR2

R indices (all data) Rl

Extinction coefficient ) - 0.0019(2)

)

'Largest diff. peak and hole ‘ 0.815 and -0.550 eA

554
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s ' nd s , e
Table 2. Atomic Coordinates“'p x 10°] and Equivalent Isotropic .

. 3 . ) :
_Displacement Parameters [A? x 10} for [Ce(N03)3(TMSA)2]n

Atom ' x/a y/b' ‘z/¢ - U(eq)
ce 6647(1)- 1806(1) 3045(1) 14(1)
o(1)  8406(1) 2688(1) Eso1(l) - 24(1)
0(2) 5952(1) - 3090(1)  3592(1) 25(1)
0(3) 6290(1) 2635(1) - 1542(1) 191y
0(4) - 2252(1) 3390(1) - -169(1) 27(1)
0(5)  ae24(2) 1657(;) | 3817(1) - 38(1)
o(6) 0 4351(1) 1602(1)  2227(1). . T 31(1)
0(7) 2841(2) Cysi0(2) 0 2889(2) . 67(1)
0(8) . 5952(1) 368(1) 3346(1) . 24(1)
0(9) 6064(1) . . 556(1) 1826(1)  28(1)
0(10) | 5264(2) -534(1) 2223(2) 49(1)
0(11) 8215(1) 1379(1) 1954(1) 25(1)
o(12) 8464 (1) 800(1) .~ 3389(1) 28(1)
0(13) 9575 (1) 455(1) 2397(2) 40(1)
N(1) 10309 (2) ~.3031(1) | 4112(1) o 21(1)
N(2) 6071(2) 3808(1) as86(2) . - 32(1)
N(3) . '7014(2) .3568(1)1' 674(1) - 21(1)
N(4) E 2288(2) 4061(1) 1246(1) . 22(1)
N(5) 3908(2) 1 1602(1) - 2981(2) - 30(1)
N(6) 5752(2) 118(1) - 2459(2) 24(1)'
N(7) 8768(2)  868(1) 2570(2)  23(1)
c(1) 9136(2) 3174(1)  4016(2) 18(1)
. C(2) : 8698(2).;* © 3870(1) '.A 4519(2) © 123(1)
c(3) 7431(2) o a134(1) . 3941(2) 23(1)
c(4) - 6433(2) 3645(1) - 4170(2) 22(1)
c(5) ' 10714(2) . 2497(1)' - 3485(2) 130(1)
c(e) 11229(2) 3622(1) ass3(2)  29(1)
c() 6570(3)  4441(2) . 5699(2) | 44(1)
- .c(8) © 5171(3)  3304(2) '5262(2) - 49(1)
C(9). | 6141(2) .~ 3258(1) . 1625(2) e 17(1)

Cc(10)  4950(2) 3688(1) 781(2) 22(1)
SRt

I S
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~

c(11) 4007(2) . 3220(1) - 1147(2) 21(1)
c(12) 2784(2) - 3572(1) 709(2) 18(1)
c(13) - ‘sé7§(2) _4294(1) 57(2)  29(1)
c(14) 8203(2) 3197(1) 902(2) - 29(1)
c(15) 1087(2) - 4384(2) © 829(2) 30(1)

c(16) - 2873(2) - 43202) 2261(2) 45(1)

U(eq) is definéd as one third of the Eface»of the orthogonalized

U.. tensar.
17 : .
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Table 3. Torsion Angles [ ] for [Ce(NO) ,(TMSA) ]

N(1)-C(1)-C(2)-C(3) - 150.9(2) C(1)-C(2)-C(3)-C(4) 82.8(2)

C(2)-C(3)~C(4)-N(2) 81.3(3) 0(1)-C(1)-C(2)-C(3) . -28.4(3)

C(1)-C(2)-C(3)-C(4) ,'82.8(2)‘ C(2)-C(3)-C(4)-0(2) - = -98.7(2)

N(3)-C(9)—C(10f—¢(;1) ©174.4(2)  €(9)-C(10)-C(11)-C(12) -168.4(2)

C(10)-C(11)-C(12)-N(4)  '-100.2(2) 0(3)-C(9)-C(10)-C(11) -5.3(3)

'C(9)-c(10)'—C(11.)'-c"(12)  -168.4(2) C(l_O)-‘-C(ll)—C(IZ‘)—O(4) ©79.9(2)
<




7
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Table 4. Bond Lengths [A] and Angles [°] for [Ce(No3)3(TMSA)2]n

-

Ce-0(4)#1
Ce-0(1)
Ce-0(8)

© Ce-0(12)
Ce-0(11)
0(1)-c(1)
O(23)-C(9)
0(4j-Ce#2i
0(6)~N(5)
O(8)-N(6)
0(10)-N(6).
0(12)-N(7).~
N(1)-c(1)
N(1)-C(6) .
N(2)-C(7)
N(3)-C(9)
N(3)-C(13)
N(4)—C(1é)
C(1)-C(2)
C(3)-C(4)
C(10)-C(11)-

0(4)#1-Ce-0(3)
0(3)-Ce-0(1)
- 0(3)-Ce-0(2)
0(4)#1-Ce-0(8)
0(1)-Ce-0(8)
0(4)#1-Ce-0(6)
0(1)-Ce~0(6)
0(8)-Ce-0(6)
0O(3)-Ce-0(12)
0(2)-Ce-0(12)
0‘6)—Ce-0(12)
0(3)-Ce-0(9)
0(2)-Ce-0(9)- .

0(6)-Ce-0(9)

1.232(2)
1.274(2)

2.412(2)

2.4592(14)
2.602(2)

.2.636(2)

2.734(2)
1.252(2)
1.250(2)

12.413(2)
1.274(3)

1.261(2)

1.335(3)

1.464(3)

1.461(3)

1.333(3)

1.469(3)

1.460(3) -
1.510(3)

1.512(3)

1.529(3)

152.89(5) -
79.99(5)

- 76.80(5)
74.38(5)
1141.44(5)
114.81(5)
149.97(5)
68.26(5)
117.90(5)
143.43(5)

. 131.62(5)
86.90(5)
145.60(5)

T 63.97(5)

85

Ce-0(3)

Ce-0(2)

. Ce-0(6)

Ce-0(9)
Ce-0(5) -

© 0(2)-C(4)

cl{4y-c(12) .
0(5)-N(5)

© O{7)-N(5)

0(9)-N(6)
0(11)-N(7)
0(13)-N(7)
N(1)-c(5)

" N(2)-C(4)

N(2)-C(8) -

N(3)-C(14)

N(4)-C(12)
N(4)-C(15)
C(2)-C(3)
c(9)-C(10)
C(11)-C(12)

0(4)#1-Ce-0(1)
0(4)#1-Ce-0(2)
0(1)~Ceéo(2)
0(3)-Ce-0(8)
0(2)-Ce-0(8)
0(3)-Ce-0(6)
0(2)-Ce~016)
0(4)#1-Ce-0(12)
9(1)—cé—0(;2)~
0(8)~Ce-0(12)
0(4)#1-Ce~0(9)
0(1)-Ce-0(9)
6(8)—Ce—0(9)

0(12)-Ce-0(9)

i

2.4442(14)

2.477(2)

1 2.625(2)

2.663(2)

- 2.815(2)

1.259(3)
1.251(3)
1.245(3)
1.216(2)

1.263(2)

1.260(2)

S1.231(2)
11.460(3)
-1.330(3)

1.462(3)

1.466(3)

1.329(3)

- 1.462(3)

1.542(3)
1.511(3)
1.507(3)

79.35(5)
80.58(6)
73.31(5)
131.93(5)
127.91(5)
77.03(5)
82.76(5)
. 73.74(5)
" 76.66(5)
69.23(5)
120.15(5)
133.77(5)
48.50(5)
70.93(5)
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0(4)#1-Ce-0(11) _ 118.13(5) 0(3)-Ce-0(11) ~ - o 70.65(_4)
0(1)-Ce-0(11) © 71.19(5) 0(2)-Ce-0(11) © 135.03(5) -
0(8)-Ce-0(11) A 97.03(5) ©O(6)-Ce-0(11) - 117.82(5)
0(12)-Ce-0(11) o 47.43(5) 0(9)-Ce-0(11) - - 62.64(5)
Q(4)#1-Ce—o(5)  69.59(5) 0(3)-Ce-0(5) - 113.04(5)
0(1)-Ce-0(5)- 131.30(5) 0(2)-Ce-0(5) S 65.49(5)
0(8)-Ce=0(5) ~ 63.15(5) 0(6)-Ce-0(5) * ' 46.30(5)
0(12)-Ce-0(5) . 125.60(5) 0(9)-Ce-0(5) 94.64(5),
0(11)-Ce-0(5) - '  157.14(5) c(1)-0(1)-Ce - . 157.89(14)
c(4)-0(2)-Ce. ' ©135.13(14) C(s)-O(ayQCe . 157.85(14)
C(lé)—O(4)—Ce#2v 165.9(2)  N(5)-0(5)~Ce - ' 94.20(14)
N(5)-0(6)-Ce  102.70(13) N(6)-0(8)=Ce . " 97.97(12)
N(6)-O(9)-Cg- _ 94.96(12) N(7)-0(1l)-Ce C . 95.46(12)
N(7)-0(12)-Ce - 99.87(11) C(l)—N(l[-C(S) I 119.4(2)
C(1)-N(1)-C(6) 124.0(2) €(5)=N(1)=C(6); 115.8(2)
C(4)-N(2)-C(7) - ‘ 124.5(2) c(4)—N(257C(a) S 120.2(2)
C(7)-N(2)-C(8) C115.2(2) _C(sj—N(aj-c(14) . 120.8(2)
C(9)-N(3)-C(13) - 123.8(2) c<14)—ﬁ(3$;C(13) o " 115.3(2)
C(12)-N(4)-C(16) C 124.2(2) c(12)-N(4)-c(18) g 120.4(2)
C(16)-N(4)-C(15) 115.4(2) 0(7)-N(5)-0(5) ‘.;‘.-',121;6(2)
0(7)-N(5)-0(6) © 121.6(2) - O(5)-N(5)-0(6) 116.8(2)
0(10)-N(6)-0(8) . 120.6(2) 0(10)-N(6f—0(9$' . 121.5(2)
0(8)-N(6)-0(9) o 118.0(2) 0(13)-N(7)-0(11) - 121.7125'
0(13)-N(7)-0(12) 121.2(2) O(11)-N(7)-0(12) S 117.1(2)
0(1)-C(1)-N(1) 119.9(2) o(1)-c(1)-c(2) . 120.4(2)
CN(1)-C(1)-C(2) 119.7(2) c(1)-C(2)-C(3) - _ 111.5(2)
c(4)-C(3)-C(2) '114.1(2) 0(2)-C(4)=-N(2) - - 120.4(2)
0(2)-C(4)-C(3) . 120.3(2) N(2)-C(4)-C(3) 119.4(2)
0(3)-C(9)-N(3) - | 121.7(2) O(3f—C(9)-Cf10)-- 0 120.7(2)
N(3)-C(9)-C(10) ' 117.6(2) ~ €(9)-C(10)-C(11) 111.5(2)
c(12)-C(11)-C(10) 109.9(2)  0(4)-C(12)-N(4) 121.2(2)

0(4)-C(12)-C(11) 118.2(2) - N(4)-C(12)-C(11) ' 120.6(2)

Symmetry transformations used to generate equivalent atoms:

#1 x+1/2,-y+1/2,2+1/2 #2 x-1/2,-y+1/2,2-1/2

5399
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Least—squares'plaﬁes'(x,y,z_ih crystal coordinates) ahd deviations from them
(* indicates atom used to define plane) : o
- 1.250 (0.018) x + 16.58;'(0.003)'y - 0.569 (0.016) z = 1.988 (0.008)
* 0.009 (0.002) N5 ’ '
* -0.003 (0.001) O5
* . -0.003 (0.001) O6
* -0.003 (01001)' 07
0.002 (0.005) Ce

Rns deviation of fitted atoms = 0.005

10.036 (0.007) x — 7.431 (0.020) y - 0.171 (0.014) z = 5.642 (0.005)"

Angle to previous plane (with approximate ésd) = 56.62 (‘0}12 )'

*  0.001 (0.002) N6

* 0.000 (0.001) 08

* 0.000 (0.001) 09 , -

* 0.000 (0.001) 010 ~
-0.366 (0.004) Ce

Rms deviation of fitted atoms =  0.000 .

6.756 (0.011) x + 11.621 (0.013) y + 3.519 (0.014) z = 7.839. (0.007)
Angle to previous plane (with approximate esd) =L73,11 ( 0.08 )

-0.004 (0.002) N7 .

%*
*  0.001 (0.001) 011
* 0.001 (0.000) 012
*  0.001 (0.001) 013
© .-0.179 (0.004) Ce
Rms deviation of fitted atoms = 0.002




