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Fzrperimental

Data Collection

A colorless prismatic crystal of C40Hs5002SmSi; having approximate dimensions of 0.00 x 0.00 x 0.00
mm was mounted on a glass fiber. All measurements were made on a Rigaku AFC5R diffractometer with
‘graphite monochromated Mo-Ko radiation and a rotating anode generator. '

Cell constants and an orientation matrix for data collection , obtained from a least-squares refinement
using the setting angles of 25 carefully centered reflections in the range 27.27 < 26 < 27.45° corresponded
to a primitive orthorhombic cell with dimensions:

a =16.951(3) 4
b = 20.536(4) A
c=10.718(3) A
V = 3731(1) A3

ForZ = 4 and F.W. = 749.25, the calculated density is 1.33 g/cm3. The systematic absences of:

h00: h # 2n
0kO: k # 2n
001: 1 # 2n

uniquely determine the space group to be:

P2:2,2 (#19)

The data were collected at a temperature of 23 + 1°C using the w-28 scan technique to a maximum
26 value of 55.0°. Omega scans of several intense reflections, made prior to data collection, had an average
width at half-height of 0.32° with a take-off angle of 6.0°. Scans of (1.15 + 0.35 tan 8)° were made at a speed
of 10.0°/min (in omega). The weak reflections (I < 3.0¢(I)) were rescanned (maximum of 3 scans) and the
counts were accumulated to ensure good counting statistics. Stationary background counts were recorded
on each side of the reflection. The ratio of peak counting time to background counting time was 2:1. The
diameter of the incident beam collimator was 1.0 mm, the crystal to detector dlstance was 285 mm, and the
detector aperture was 6.0 x 6.0 mm (horizontal x vertical).

Data Reduction .

A total of 4793 reflections was collected. The intensities of three representative reflection were measured
after every 150 reflections. Over the course of data collection, the standards decreased by 0.5%. A linear
correction factor was applied to the data to-account for this phenomenon :

The linear absorption coefficient, #, for Mo-Ko radiation is 16.7 cm™1, An empirical absorption cor-
rection based on azimuthal scans of several reflections was applied which resulted in transmission factors
ranging from 0.86 to 1.00. The data were corrected for Lorentz and polarization effects.

9
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Structure Solution and Refinement

The structure was solved by direct methods' and expanded using Fourier techniques?. Some non-
hydrogen atoms were refined anisotropically, while the rest were refined isotropically. The final cycle of
full-matrix least-squares refinement® was based on 3312 observed reflections (I > 3.00¢(I)) and 406 variable
parameters and -converged (largest pa:a.meter shift was 1.14 times its esd) with unweighted and weighted
agreement factors of:

R = ||Fo| - |Fe||/Z|Fo| = 0.060

Ry = \/Ew(|Fo| — |Fe|)?/EwFo? = 0.087

The standard deviation of an observation of unit weight* was 1.08. The weighting scheme was based
on counting statistics and included a factor (p = 0.129) to downweight the intense reflections. Plots of
Sw(|Fo|—|Fe¢|)? versus |Fo|, reflection order in data collection, sin /) and various classes of indices showed
no unusual trends. The maximum and nnmmum peaks on the final difference Fourier map corresponded to

1.23 and -0.88 ¢ /Aa respectively.

Neutral atom scattering factors were taken from Cromer and Waber® . Anomalous dispersion effects
were included in Fcalc®; the values for Af’ and Af” were those of Creagh and McAuley”. The values for the
mass attenuation coefficients are those of Creagh and Hubbel®. All calculations were performed using the
teXsan® crystallographic software package of Molecular Structure Corporation.
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Function minimized: Sw(|Fo| — |Fc|)2
where w = Wlf'oj = [a?(Fo)'+ P‘—:-Fo2]‘1
0.(Fo) = e.s.d. based on counting statistics

= p-factor

(4) Standard deviation of an observation of unit weight:

VEw(|Fo| - |Fe|)2/(No — Nv). .
where: No = number of observations

Nv =-numbef of variables
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Empirical Formula
Formula Weight

Crystal Color, Habit

Crystal Dimensions

Crystal System
Lattice Type

No. of Reflections Uéed for Unit
Cell Determination (2 range)

Omega Scan Peak Width

_ at Half-height

Lattice Parameters

Space Group
Z value

Dcalc

Fooo.

u(MoKa) o

Diffractometer

Radiation

Attenuator

EXPERIMENTAL DETAILS

A. Crystal Data

C40H50025mSi2
749.25

colorless, prismatic
O,/ x0/XD2Z

orthorhombic

Primitive
25 (27.3-27.5°)

0.32°
a=16.951(3)A
b= 20.536(4) A
¢ = 10.718(3) A
V = 3731(1) A3
P2;2,2; (#19)

4

1.334 g/cm®
1504.00

16.72 cm~!

B. Intensity Measurements

Rigaku AFC5R

MoKa (X = 0.71069 A)
graphite monochromat;ed

Zr foil (factors = 1.00, 3.64, 12.48, 45.09)
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Take-off Angle _ 6.0°

Detector Aperture . 6.0 mm horizontal
6.0 mm vertical

Crystal to Detector Distance 285 mm

TetnI.)era,ture ' . | 23.0°C
Scan Type | - _ 7 | w-26
Scan Rate 10.0° /min (in w) (up to 3 scans)
Scan Width ' ' B ' (1.15 + 0.35 tan 6)°
2 mas | - 55.0°
No. of Reflections Measured | Total: 4793
: Cbrrectioris : Lorentz-i)olarization
: ‘ ' Absorption

(trans. factors: 0.8649 - 0.9996)
Decay (0.51% decline)

C. Structure Solutionu and Refinement

Structure Solution - . Direct Methods (SHELXS-86)
Refinement - , | | Full-matrix least-squares
Function Minimized | Sw(|Fo| — |Fcl)?

Least Squares Weights | - = ??Tlﬁ'“oj = [af(Fo)A+ %ﬂFo'“’]‘li
p-factor o | 0.1290

Anomalous Dispersion . o | All non-hydrogen afoms

No. Observations (I>3.000(1)) o 3312

No. Variables o , - 406

Reflection/ i’ara.mgter Ratio 8.16

R_esi&uals: R; Rw ' 0.660 ; 0.087

Residuals: R1 o | ' 0.060

No. of Reflections to calc R1 : 3312

Goodness of Fit Indicator C . 1.08
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Max Shift/Error in Final Cycle : 1.14
Maximum peak in Final Diff. Map | 1.23 e~ /43

Minimum peak in Final Diff. Map -0.88 e= /A3
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'Ydﬁ;l

Positional parameters and

atom

Sm
Si(1)
Si(1a)
0(1)
0(1a)
C(1)

c(1a) -

C(2)
C(2a)
C(3)
c(3A)
C(4)
C(4a)
C(5)
C(5a)
Cc(s6)
c(6A)
Cc(7) -
c(7a)
c(8)
C(8a)
C(9)
C(9%a)
C(10)
C(10A)
C(11)
C(11a)
C(12)
c(12a)
Cc(13)
C(13a)
C(14).
C(14a)
- C{15)
C(15a)
C(16)
c(1l6a)
Cc(17)
C(17a)
Cc(18)
c(18a)
C(19)
c(19a)
C(20)
c(20a)
H(1)
H{1lA)
H(2)
H(22a)
H(3)

X

.95174 (4)
.1967(3)
.8084(3)
.9567(9)
.8629(7)
.1199(8)
.845(1)
.089 (1)
.9016(10)
.085(1)
.963(1) -
.048 (1)
.011 (1)
.017 (1)
.998(1)
.019(1)
.939(1)
.0545(10)
.892(1)
.071 (1)
.822(1)
.057 (1)
.779(1)
.078(1)
.716 (1)
.118(1)
.691 (1)
.134(1)
.7256(10)
.1096(10)
.7941(9)
.166(2) -
.873 (1)
.219(2)
.712 (1)
.292(1)
.801 (1)
.966(2)
.810(1)
.007(2)
.741 (1)
.998(2)
.767(1)
.949(2)
.845(2)
.1080
.9730

. 0463

. 0572
.9913

.
.
.
.
.
.
.
.
.
.
»

.
.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
-0
0
-0
0
0
0
0
0
-0
0
0
0.
0
0
0
0
0
-0
0
0
0
0
0
-0
0
-0
0
-0
0.
0.
0.
0.
0-
0.
0.
0.

B(eq) for

Y

11048 (4)
0710(3)
2142 (3)
0085(6)
1592 (6)
1293 (8)
1373 (8)
1848(8)
0909 (8)
2081 (9)
0979 (9)
2673 (10)
043(1)
305(1)

.016(1)
.2860(8)
.0226(9).
.2240(8)
.0294 (8)-
.1927(10)
.0340(7)
.208(1)
.005(1)
.171(2)
.008 (1)

113(2)

.066(1)
.097 (1)
.119(1)
.1359(9).
.100(1)
.013(1)
.243 (1)
.088 (1)
.200(1)
.074(1)
.2811(10)
.062 (1)
.124(1)
.093 (1)
174 (1)
.047(1)

233(1)
006 (1)
222 (1)
1829
1384
2829
0496
3459

Z

.90608(7)
.8238(6)
.6248(6)
.046(1)
.068(1)
.890(2)
.695(1)
.838(2)
.652 (1)
.712(2)
.561(2)
.684(2)
.537(2)
.776(3)
.587(2)
.901(3)
.675(2)
.934(2)
.709(1)
.053(2)
.792 (1)
L177(2)
.867(2)
.268(2)
.929(2)
.244(2)
.916(2)
.124(2)
.847(2)
.024(2)
.779(2)
.830(3)
.430(3) -
.655(3)
.558(3)
.913(3)
.741(2)
.005(3)
.160(2)
.105(3)
.178(3).
.215(2)
.132(3)
2176 (2)
.082(3)
.6465
.5182
.6016
.4842
.7537
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Positional parameters and B(eq) for

atom x ) v z B(eq)
H(3a) 1.0274 -0.0544 0.5577 6.8207
H(4) 0.9969 0.3136 0.9657 7.4812
H(4a) 0.9333 -0.0646 0.7163 5.8806
H(5) 1.0300 0.2493 1.1951 7.0291
H(5A) 0.8007 ~0.0499 0.8759 7.3924
H(6) 1.0644 0.1827 1.3544 B8.0617
H(6A) - 0.6900 -0.0218 0.9825 7.2397
H(7) 1.1362 - 0.0853 1.3154 8.1720
H(7a) 0.6396 0.0776 0.9515 8.4445
H(8) 1.1613 0.0542 1.1035 6.3968
H(8a) 0.7066 0.1643 0.8464 6.8150
H(9) 1.1170 -0.0203 0.788% 10.4050
H(9A) 0.8527 0.2810 0.4536 8.1368
H(10) 1.1581 -0.0266 0.9177 10.4050
H(10A) 0.8762 . 0.2092 0.4275 8.1368
H(11) 1.2046 -0.0417 0.7964 10.4050
. H(11Aa) 0.9257 0.2509 0.5193 8.1368
H(12) 1.1696 0.0800 0.6045 8.9611
H(12a) 0.7123 0.1662 0.4983 8.7038
H(13) 1.2568 - 0.0589 0.6226 8.9611
H(13a) 0.6895 0.2382 0.5238 8.7038
H(14) 1.2329 0.1312 0.6407 8.9611
- H(14a) 0.6749 0.1855 0.6251 8.7038
"H(15) 1.3296 0.0425 0.8763 9.9370
H(15A) 0.7807 0.3199 0.7052 7.4184
- H(16) 1.3147 0.1142 0.9147 9.9370
H(16A) 0.7658 0.2687 0.8080 7.4184
- H{17) 1.2837 0.0580 0.997% 9.9370
H(173) 0.8513 0.2904 0.7778 7.4184
H(18) 0.9163 -0.0847 0.9854 10.3474
H(18Aa) 0.8370 0.1156 .1.2363 6.9707
H(19) 0.9977 -0.0676 0.9278 ' 10.3474
H(19a) 0.7914 0.0842 1.1262 6.9707
H(20) 0.9807 -0.1335 1.1282 11.8710
H(20A) 0.7269 0.1773 1.2679 - 8.5062
"H(21) 1.0591 -0.1002 1.0892 11.8710
H(21a) 0.6935 0.1600 1.1373 8.5062
H(22) .1.0488 -0.0314 1.2401 8.7373
H(22a) 0.7684 0.2673 1.1984 8.8420
H(23) 0.9750 -0.0689 1.2865 8.7373
H(23A) 0.7338 -0.2505 1.0683 8.8420
H(24) - 0.9651 0.0465 - 1.2134 8.3303
H(24Aa) 0.8540 0.2461 1.0076 9.8666
H(25) 0.8945 -0.0010 1.2001 8.3303
H(25A) 0.8853 0 1.1432 9.8666

.2412
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8 . - ' '
B, = §7T2(U11(aa )2 + Uaa(bb*)? + U33(cc")2 + 2U12aa"bb” cos v + 2U13aa™ cc* cos § + 2U23bb* ec* cos a)

10
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Table 2. Anisotropic Displacement Parameters

atom U Uy, Uss Uz . Uys Uss

Sm 0.0298(3) 0.0410(4) 0.0398(3) -0.0044(4) 0.0024(4) -0.0027(4)
Si(1) - 0.045(3)  0.056(3) 0082(4)  0.006(2)  0.010(3) -0.006(3)
Si(1A)  0.052(3) 0.060(3) 0.081(4) 0.000(2) -0.021(3) 0.009(3)
0(1) 0.074(8) 0.049(7) 0.062(7) -0.001(7)  -0.012(8) 0.015(5)
O(1A) ~  0.049(7) 0.069(8) 0.076(9) 0.022(6) ~ 0.020(6) -0.019(7)
C(1) 0.024(6) 0.07(1) 0.046(9) 0.002(6) 0.011(7) 0.010(8)

 C(1A) 0.049(9) 0.039(8) 0.046(9) -0.001(7) -0.007(8) 0.007(7)
C(2)  0.047(9) 0.038(9) 0.07(1) -0.023(8) 0.009(9) -0.009(8)
C(2A) 0.041(8) 0.05(1) ) 0034(7)  -0.012(7) 0.006(7) -0.005(7)
C(3). 0.033(8) 0.06(1) 0.09(1) -0.009(8) -0.009(9) 0.02(1)
C(3A) | 0.07(1) 0.06(1) | 0.06(1) ~  -0.017(10) 0.003(9) -0.009(8)

: C(4)- ‘ 0.07(1) 0.05(1) 0.11(2) -0.01(1) 0.00(2) 0.02(1)
C(4A) 0.06(1). 0.09(2) ©0.06(1) .0.01(1) 0.04(1) - -0.02(1)
C(5) 0.07(1) 6.05(1) 0.13(2) 0.003(10) 0.00(1) 0.03(1)
C(5A)’ 0.08(1) 0.06(1) 0.08(1) - -0.007(10) o.ood) -0.01(1)

- C(6) 0.043(9)  0.036(9) 0.14(2) 0.001(7) -0.01(1) L -0.01(1)
C(6A) 0.08(1)  0.050(9) 0.046(9) 0.013(10)  -0.006(9) -0.004(7)
C(7) 0.034(8) 0.053(9) 0.08(1)  -0.008(8) 0.005(9)  -0.019(9)
C(7A) - 0.057(10) - 0.042(9) 0.040(8)  -0.009(8) | 0011(8)  0.003(7)
C(8) 0.042(10)  0.07(1) 0.06(1) -0.016(8)  0.007(8) -0.015(9)
C(SA) | 0.066(10) 0.027(7) 0.031(7) -0.003(7) -0.002(7) -0.010(6)
C(9) 0.04(1) 0.10(2) | 0.07(1) 0.02(1) | 0.01(1) -0.03(1)
C(Q_A) 0.09(2) 0112 . 0.037(9) -0.06(1) -0.01(1) 0.02(1)

c(0) 0.05(1) 0.15(3) 0.05(1) -0.04(1) -0.004(9) 0.02(2)

11
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Table 2. Anisotropic Displacement Parameters (continued)

atom Un Uz Uss Uiz Uss Uzs
C(10A) 0.09(2) 0.08(2) - 0.05(1) -0.05(1) 0.03(1) -0.01(1)
c(11) 0.07(1) 0.11(2) 0.07(1) -0.03(2) -0.02(1) 0.01(2)
C(11A)  0.07(1) 0.12(2) 0.08(2) -0.03(1) | 0.02(1) 0.00(2)
C(12) 0.044(9) 0.08(1) ~0.06(1) ©0.004(9) -0.004(8) 0.04(1)
C(124) 0.032(8) 0.11(2) 0.07(1) 0.00(1) 0.009(8) 0.00(1)
C(13) ~ 0.035(8) 0.051(10) - 0.06(1) -0.013(7) 0.009(8). 0.003(8)
C(13A)  0.030(7) 0.11(2) 0.052(9) -0.024(10)  -0.002(7) - -0.02(1)
C(14)  0.10(2) 0.08(2) 0.16(3) 0.01(2) -0.02(2) 0.03(2)
C(i4A) 0.09(2) 0.06(1) 0.13(2) - 0.00(1) | -0.02(2) : 0.06(1)
C(15) 10.09(2) 0.12(2) 0.10(2) 0.03(2) 0.0202)  -0012)
C(15A) 0.06(1) 0.10(2) ©0.10(2) -0.01(1) -0.03(1) -0.03(1)
C(16) 0.04(1) 0.16(25 0.13(2) 0.03(1) 0.01(2) | 0.05(2)
C(16A) 0.06(1) 0.05(1) 0.12(2) -0.003(9) -0.02(1) - -0.02(1)
| c(17) o.;4(3j 0.09(2) 0.10(2) 0.00(2) -0.01(2) 0.03(2)
C(17A) 0.06(1) 0.09(2) 0.08(1) ~ -0.01(1) 0.02(1) -0:02(1)
C(18) - 0.17(3) 0.07(1) 0.13(2)  0.04(2) -0.03(2) 0.00(2)
C(18A) 0.06(1) 0.11(2) 0.11(2) - 0.01(1) ., 0.04(1) 0.00(2)
C(19) 0.16(3) 0.07(2) 0.05(1) 0.04(2) -0.01(1) 0.00(1)

| C(19A) 0.07(1) 0.09(2) 0.13(2) 0.03(1) 0.05(2) 10.01(2)
C(20) 008(2)  0.12(2) 0.07(1) 0.01(2) 0.02(1) | 0.01(1)
c(sz) 0.08(2) 0.09(2) 0.14(2) 0.00(1): 0.06(2) 0.01(2)

The general temperature factor expression:

exp(—27r2(a*2U11h2 + b*2U22k2 + C*2U3312 + 2a*b*Uiohk + 2a*c*Uishl 4 2b*c* Ugskl))

112
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Table 3. Bond Lengths(4)

atom atom distance atom atom distance
Sm o) 2.58(1) ' Sm O(14) 2.51(1)
Sm c(1) . 2.88(1) | Sm - C(1A) 2.95(2)
Sm  CQ 2889 Sm C(24) 2.88(2)
Sm c() 2.93(2) Sm C(74) 2.87(2)
Sm C(8A) 2.96(2) Sm C(100) 22.769&5}(&)
Sm ~ C(100A 2%6%51(.8) Si(1) e ) | 1.90(2)
Si(1) c(19) 1.80(3) ‘ Si(1) Ca5) - 1.88(3)
sy cae) 1.87(3) Si(1A) - C(1A) 1.86(2)
Si(1A)  C(14A) 1.91(3) © Si(14) C(154) = 181(2)
Si(1A) C(16A) 1.86(2) o(1) ca7) 1.53(3)
o(1) - 0(20) 1.40(3) : 0(14) C(17A) 1.51(3)
O(1A) C(20A) 1.33(3) | cQ) C(2) 1.37(2)
C(1) - C(13) 1.45(2) . c(1) | C(100) 1.22(2)
C(1A) C(2A) 1.43(2) - C(14) C(134) - 146(3)
C(1A) C(100A 1.26(2) c@ @) o 1.43(3)
c®  cm 1.43(3) Cc@ - co0)  1.20(2)
C(24) C(3A) 1.43(3) : C(2A)  C(7A) 1.41(2)
C(2A) C(100A 1.19(2) L CB) | C(4) 1.40(3)
C(3A) | C(44) 14 . C(4) C(5) 1.35(4)
C(4A) C(5A) 1.35(3) S C) c6)  140(5)
C(5A) C(6A) 1.38(3) | C(6) o) 1453)
,C(sA), C(TA)  *  1.38(3) , | c(7) | C(8) 1.46(3)
c() o0 1.20(2) C(7A) C(8A) 1.49(2)
C(TA) C(100A 1.24(2) C(8) cO)  1.39(3)

13
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Table 3. Bond Lengths(A) (continued)

atom atom - distance atom atom distance
0 c(13) 1.38(3) | c(®) C(100) 1.23(2)
C(84) C(94) 1.35(3) C(84) C(134) 145(3)
C(8A) - C(100A 1.26(1) ) C(10) 1.30(3)
C(9A) C(104) 11.29(3) | C(10) C(11) 1.40(4)
C(10A) C(11A) 1.26(4) | c(11) C(12) 136(3)
C(11A) C(124) - 145(4) c(12) C(13) - 1.40(3)
C(124) . C>13A) 1.42(2) | C(13) C(100) 1.17(2)
C(13A)  C(100A 1) can c(18) 1.43(4)
C(17A) C184)  157(3) ) casy 1524
C(18A) C(194) 1.38(4) | C(19) C(20) 1.43(4) |
C(19A) C(204) 1.46(4)

. 14
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Table 4. Bond Lengths(A)

atom atom distance atom atom distance

15
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Table 5. Bond Angles(°®)

atom atom atom  angle atom atom atom angle
o(1) | Sm " O(1A)  86.6(4) o(1) Sm  C(1) 96.4(5)
o(1) Sm. C(1A) 198.2(4) o(1) Sm c@) - 123.6(5)
01)  Sm C(2A)  116.5(4) o) Sm  C(T)  1247(5)
o)  Sm  CTA)  88.3(4) o1  Sm C8A)  80.3¢4F
o(1) Sm C(100)  105.4(3) o) Sm C(100A .104.(5})
O(14)  Sm c) 125.6(4) O(1A)  Sm C(1A)  95.1(4)
O(1A)  Sm @ 116.7(5) O(1A)  Sm C(za)  1223(4
O(1A)  Sm C(7) 88.2(5) | O(1A)  Sm C(7A)  122.0(4)
O(1A)  Sm C(8A)  93.0(4) 0(1A)  Sm c(100)  102.2(3f
O(1A) Sm C(100A 102.6@ ' 'c_(1) Sm C(1A)  122.5(5)
c() Sm C(2) 27.6(5) c(1)’  Sm C(2A)  104.7(5)
C(1) Sm C(7) 46.4(5) C(1) Sm C(7A) 112.4(5)
o) Sm C(SAj 141.2(5) () Sm C(100)  24.9(3)
c(l)  Sm C(100A  128.6(3 ~ca)  sm C() 101.7(5)
C(1A)  Sm C(2A)  28.4(5) | C(1A)  Sm f (1) 107.1(5)
C(1A)  Sm C(7A)  478(4) C(1A)  Sm C(8A)  47.8(4)
C(1A) Sm. C(100)  124.6(3) C(1A) Sm C(100A  25.3(3)
G(2) Sm C(2A) 94.2(5) | C(2) Sm C(7) 28.5(5)
C(2) Sm C(TA)  113.9(5) - C) Sm C(8A)  140.9(5)
c) Csm C(100)  246(4) C(2) Sm C(100A  117.7(4)
C(2A) Sm . C(T) 112.5(5) C(24)  Sm C(TA)  28.4(5)
C2A)  Sm - C(BA)  470(4) C24) Sm  C(100) 11860)
C(2A)  Sm C(100A  24.4(3) oo Sm C(TA)  138.2(5)
c(’) - Sm. C(8A) = 154.9(5) c(m  Sm  C(100)  243(3)

16
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Table 5. Bond Angles(®) (continued)

atom atom atom angle atom atom atom angle
o7 sm ~ C(004 130.7(4) C(7A)  Sm C(BA)  20.5(5)
C(7A) Sm C(100)  134.7(3) | C(7A)  Sm C(100A  25.4(3).
C(8A)  Sm C(100)  164.0(3) . C(BA)  Sm C(100A  25.1(3)
C(100)  Sm C(100A  142.35(3) () Si(1)  C(14)  112())
c(1) Si(1) C(15) 112(1) c(1) Si(1)  C(16) 112(1)
c(4)  Si(1) c(15)  105(1) ©C(19  si(1)  C(6)  105(1)
C(15) Si(1) C(16) 108(1) C(1A)  Si(1A)  C(144)  1124(9)
C(1A) ~ Si(1A)  C(15A)  109(1) C(1A)  Si(1A)  C(16A)  112.3(9)
C(14A)  Si(1A)  C(154)  10(1) C(14A)  Si1A)  C(16A)  108(1)
C(15A) = Si(1A)  C(16A)  108(1) | Sm  O(1) c1n)  127(Y)
Sm 0(1) c20)  127(1) can o) C(20) 10401
Sm O(1A)  CU7A)  128(1) Sm -~ O(lA)  C(20A) 126(1)
C(17A)  O(1A)  C(20A) 104(1») sm Gl Si(1) 127.9(8)
Sm (), 0) 599 | Sm cq) c13)  805(9)
Sm (1) C(100)  68.9(6) si() . o(1) <) 129(1)
Si(1) c(1) c(13) 12000 sy cQ) cao0)  162(1)
'0(2) c(1) C(13) 106(1) C(2) C(1) C(100)  54(1)
C(13) C(1)  C©(100)  51.3(9) | Sm C(1A)  Si(1A)  132.5(8)
Sm C(1A)  C(2A) 73.1(9) Sm C(1A)  C(13A)  77.9(9)
Sm C1A) = C(100A  64.7(7) U Si1A)  C(1A)  C(2A)  131(1)
Si(1A)  C1A) - C(13A)  119(1) Si(1A)  C(1A)  C(100A  162(1)
C(2A)  C(1A)  C(134) | 104 C(2A)  C(1A)  C(100A 52..1(9)
C(13A)  C(14)  C(100A 52(1) Sm C(2) o)  764(9)
Sm c(2) Cc(3) 112(1) Sm c@  ow 1)

17
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Table 5. Bond Angles(°) (continued)

atom atom atom angle v atom atom atom angle
Sm - c(2) C(100)  69.2(8) - oq) C(2) c(3) 132(1)
cQ) c(2) o) 109(1) o c@ C(100)  55(1)
o3 o 6(7) 117(1) c(3) C(2)  Cao0)  171(1)
c(7) C(2) C(100) - 53(1) | Sm - C(2A)  C(1A)  78.5(9)
Sm C C(2A)  C(3A)  114Q1) Sm C(2A)  C(7A)  75.6(9)
Sm  C(24)  CU00A  67.(7) C(1A) C(éA) C(3A)  129(1)
C(1A) C(2A) C(7A) - 112(1) C(1A) C(2A) C(100A  56.5(9)
C(3A)  C(2A)  C(7A) - 117(1) . C(3A) C(28)  C(100A  173(1)
C(7A) ~ C(2A)  C(100A  55.9(10) C(2) c3) C() - 120()
C(2A)  C(3A) - C(A)  117(1) c@)  C) C(5) 120(2)
o) C(4A)  C(5A)  123(2) C(4) cG) . Cl6) 122(2)
C(4A) C(5A) C(6A) 118(1) - Co) C(6) C(7) 118(2)
C(5A)  C(6A)  C(7A)  121(1) Sm c() C(2) 73.8(10)
Sm c(7) C(6) 115(1) . Sm () C(8) 81(1)
Sm .C(7) C(100) ~ 67.1(8) c@2 - C( - C) 119(1)
c@  om  oE) 107(1) @ o) C(100)  53(1)
C(6) C(7) C(8) 132(2) ce o C(100)  172(1)
cE)  cm C(100)  54(1) | Sm C(7TA)  C(2A)  76.0(9)
Sm C(7A)  C(6A)  116(1) o Sm - C(7A)  C(8A)  78.5(9)
Sm C(TA)  C(100A  67.8(7) C(2A)  C(7A)  C(6A)  12001)
C2A)  C(7A)  C(@A) — 07(1) C(2A) ~ C(TA)  C(100A  53.0(9)
C(6A)  C(7A)  C(8A)  131(1) C(6A)  C(TA)  C(100A  172(1)
C(8A) AC(7A) C(100A°  54.1(9) | c() c®)  C9) 134(1)
c(7) C(8) c(13)  105(1) o cs) C(100)  52(1)

18
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Table 5. Bond Angles(°) (continued)

atom atom atom  angle atom atom - atom angle
C(9) C(8) ca3)  119(1) C(9) c(®) C(100)  172(1)
c13)  ©E)  C(00) 531 " Sm C(8A)  C(TA)  72.0(9)
Sm C(8A)  C(9A)  118(1) Sm C(8A) - C(13A)  77.1(9)
Sm | C(8A)  C(100A  64.3(7) C(TA) ~ C(8A)  C(9A)  138(1)
C(7A)  C(8A) C(13A)  105(1) C(7A)  C(8A)  GC(100A  52.7(9)
C(9A)  C(8A)  C(13A)  115(1) . © C(9A)  C(8A)  C(100A  168(1) |
C(13A) . C(8A)  C(100A  52.6(9) C(8) c(9) c(10)  122(2)
C(SA)Y - C(9A)  C(10A)  128(2) C(9) C(10) c(11) 120(2)
C(9A)  C(10A) C(11A)  115(2) C(10)  Cca1) 2 1182)
C(10A)  C(11A)  C(12A)  128(2) ooy o2 oy 122(2)
C(11A) C(12A)  C(13A) 113(é) | c(1) C(13) 0(8)' C111(1)
c(ly  cus)  ca - 131() | c(1) C(13)  ©(100)  54.1(10)
c(8) c(3)  ©a2  u6(1) o o3 omoo) s
c(12)  ©@3)  C00)  173(1) C(1A)  C(3A)  C(3A)  110(1)
C(1A)  C(13A) ~ C(12A)  130(2) C(1A)  C(13A)  C(100A 55.3(9)
C(8A) C(13A)  C(124)  118(1) . C(8A)  C(13A)  C(100A  55(1)
C(124)  C(13A)  C(100A - 173(2) o)  carn . s 1043 |
O(1A)  C7A)  C(184)  102(1) can) cus)  c(9)  1042)
| C(ITA)  C{18A)  C(194)  106(2) ci1s) G190 107(2)
C(18A) C(19A) C(20A)  106(2) o)  ©@0)  C(19)  105(2)
O(1A)  C(04) C9A) 113Q) Sm c(100)  ©(1) - 8_6.2(7) 
Sm C(100)  C(2) 86.2(8) Sm c(100) (1) 88.7(8)
Sm C(100) C(8) - 95.2(9) | ~ Sm  C(100)  C(13) 93.5(8)

c()  c10) CE@) 691 o) c(100) . C(7) 142(1)

19
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Table 5. Bond Angles(°) (continued)

atom atom atom  angle atom atom atom angle
o)  ©(oo)  C@)  144(1) C(l)  Ca00) CO3)  T4(1)
c()  cae) cm 1) C(2)  Ca00) C®) - 146(1)
c@  caon)  cU3) 1431 c(r)  C(100) . C(@) 73(1)
c() C(100) C(13)  143() o(8) C(100)  ©@3)  69(1)
Sm CU00A C(1A)  90.1(8) Sm C(100A C(2A)  87.9(8)
Sm C(100A C(7A)  863(8) Sm C(100A C(8A)  90.7(7)
Sm C(100A C(13A)  941(8) C(1A)  C(100A C(2A)  TI(1)
C(1A)  C(100A C(7A)  142(1) C(1A)  C(100A FC(SA) 144(1)
C(1A)  C(100A C(134)  72(1) | C(2A)  C(100A C(7A)  71(1)
C(2A)  C(100A C(8A)  144(1) C(2A)  C(100A C(13A)  143(1)
C(7A)  C(100A C(84)  73(1) C(7A)  C(100A C(13A)  145(1)

C(8A) C(100A  C(13A)  T71(1)

20
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Table 6. Non-bonded Contacts out to-3.60 A

" atom atom distancé ADC atom atom distance = ADC

C(2) C(19A)  347(3) 55703 C(TA)  C(10A)  3.60(3) 65402

21
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CA7*)

PN C(18%)

} C(19%)
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Ezperimental

Data Collection

A colorless prismatic crystal of C3gHs0SmSizAl, having approximate dimensions of 0.00 x 0.00 x 0.00
mm was mounted on a glass fiber. All measurements were made on a Rigaku AFC5R diffractometer with
graphite monochromated Mo-Ka radiation and a rotating anode generator.

Cell constants and an orientation matrix for data collection , obtained from a least'squares refinement .
using the setting angles of 4 carefully centered reflections in the range 17.52 < 20 < 17.79° corresponded to
a primitive tetragonal cell (laue class: 4/mmm) with dimensions:

a = 14.424(7) A
c=18.74(1) A
V = 3898(3) A3

For Z = 4 and F.W. = 767.35, the calculated density is 1.31 g/cm®. The systematic absences of:

h00: h # 2n
hhl: 1# 20

uniquely determine the space group to be:

P42;c (#114)

The data were collected at a temperature of 23 + 1°C using the w-26 scan technique to a maximum
20 value of 55.0°. Omega scans of several intense reflections, made prior to data collection, had an average
width at half-height of 0.32° with a take-off angle of 6.0°. Scans of (1.57 + 0.35 tan 8)° were made at a speed
of 10.0°/min (in omega). The weak reflections (I < 3.00(I)) were rescanned (maximum of 3 scans) and the
counts were accumulated to ensure good counting statistics. Stationary background counts were recorded
on each side of the reflection. The ratio of peak counting time to background counting time was 2:1. The
diameter of the incident beam collimator was 1.0 mm, the crystal to detector distance was 285 mm, and the
detector aperture was 6.0 x 6.0 mm (horizontal x vertical).

Data Reduction

A total of 2624 reflections was collected. The intensities of three representative reflection. were measured
. after every 150 reflections. Over the course of data collection, the standards increased by 1.1%. A linear
correction factor was applied to the data to account for this phenomenon.

The linear absorption coefficient, p, for Mo-Ka radiation is 16.4 em™!. An empirical absorption cor-
rection based on azimuthal scans of several reflections was applied which resulted in transmission factors
ranging from 0.84 to 1.00. The data were corrected for Lorentz and polarization effects.

2
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Structure Solution and Refinement

The structure was solved by direct methods! and expanded using Fourier techniques?. The non-hydrogen
atoms were refined anisotropically. Hydrogen atoms were included but not refined. The final cycle of full-
matrix least-squares refinement® was based on 1802 observed reflections (I > 3.00¢(I)) and 195 variable
parameters and converged (largest parameter shift was 0.02 times its esd) with unweighted and weighted
agreement factors of: '

R =3||Fo| - |Fc||/Z|Fo| = 0.033

Ry = \/Tu([Fo| — [Fe|)2/SwFo? = 0.046

The standard deviation of an observation of unit weight* was 1.20. The weighting scheme was based
on counting statistics and included a factor (p = 0.058) to downweight the intense reflections. Plots of
Zw(|Fo| —|Fcl|)? versus | Fo|, reflection order in data collection, sin #/A and various classes of indices showed
no unusual trends. The maximum and minimum peaks on the final difference Fourier map corresponded to

0.48 and -0.40 e~ /1213 , respectively.

Neutral atom scattering factors were taken from Cromer and Waber® . Anomalous dispersion effects
were included in Fcalc®; the values for Af’ and Af’ were those of Creagh and McAuley”. The values for the
mass attenuation coefficients are those of Creagh and Hubbel®. All calculations were performed using the
teXsan® crystallographic software package of Molecular Structure Corporation.
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Function minimized: Zw(|Fo| — |Fc|)?
where w = ﬁa = [02(Fo) + EE'FO"’]_I.
o.(Fo) = es.d. based on counting statistics

p = p-factor

(4) Standard deviation of an observation of unit weigh‘t:’ |

VZw(|Fo| - |Fef)?/(No— Nv)
" where: No = number of observations

Nv = number of variables
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- EXPERIMENTAL DETAILS

A. Crystal Data

Empirical Formula » CagHsnsmSizAlz

Formula Weight E 767.35

Crystal Color, Habit , , colorless, prismatic
. O/ XO/XD

Crystal Dimensions ~0700-%-6-00- mm

Crystal System : " tetragonal

Lattice Type ‘ ‘ Primitive

No. of Reflections Used for Unit , '

Cell Determination (26 range) 4(175-17.8°)

Omega Scan Peak Width . |

at Half-height : 0.32°

Lattice Parameters ‘ _ a = 14.424(T)A

c= 18.74(1) A

V = 3898(3) A2

Space Group . | P42;c (#114)
% value ‘ _ 4.

Deate ' _ 1.307 g/cm®

Fooo | . ' ' 1576.00

p(MoKe) . 1639 cm™!

B. Intensity Measurements

Diffractometer ‘ Rigaku AFC5R

Radiation : MoKa (A = 0.71069 A)
: graphite monochromated

Attenuator Zr foil (factors = 1.00, 3.64, 12.48, 45.09)

26
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Take-off Angle

Detector Aperture

Crystal to Detector Distance
Temperature

Scan Typ.e“

Scan Rate

Scan Width

200z

No. of Reflections Measured

Corrections

Structure Solution
Refinement
Function Minimized
Least Squares Weighfs
p-factor
Anomalous Dispersion
No. Observations (I>3.000(1))
No; Variables
Reflection/Parameter Ratio
Residuals: R; Rw
Residuals: R1

~ No. of Reflections t o cale R1

Goodness of Fit Indicator

6.0°

6.0 mm horizontal
6.0 mm vertical

285 mm

23.0°C

w-20

10.0°/min (in w) (up to 3 scans)
(1.57 + 0.35 tan 6)°

55.0°

Total: 2624
Lorentz-polarization

Absorption

(trans. factors: 0.8430 - 0.9997)
Decay (1.06% increase)

C. Structure Solution and Refinement

Direct Methods (SHELXS-86)

Full-matrix least-squares

Su(|Fo| ~ |Fel)?

W= gagy = [02(Fo) + B o]

0.0580

All non—hydrdgen atoms
1802

195

9.24

0.033 ; 0.046

0.033

1802

- 1.20

27
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Max Shift/Error in Final Cycle . 0.02

Maximum peak in Final Diff. Map - 0.48 ¢~ /A3
Minimum peak in Final Diff. Map -0.40 e~ /A3 |

28
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Table 1. Atomic coordinates, B;;,/B., and occupancy

atom x y 2 B., oce

Sm - 0.0000 0.5000 0.88159(2) 3.261(10) 0.5000
Si(1) 0,3529(1) 0.6567(1)  0.8474(1) 3.97(4) 1.0000
Al(1) | 0.1311(1) 0.6643(1) 0.7943(1)  3.61(4) 1.0000
-0(1) 0.2281(4) 0.6525(4) 0.8774(3) 3.2(1) 1.0000
C(2j » 0.2002(4) 0.5675(5) 0.9139(4) 3.4(2) 1.0000
C(3) 0.2105(5) 0.4731(5) 0.8933(4) 3.8(2) 1.0000
C(4) - 0.1741(6) 0.4037(5) 0.9352(5) 4.8(2) 1.0000
0(5). - 0.1250(6) 0.4262(6) 0.9965(5) .5.1(2) ' 1.0000
C(6) 0.1165(5) | 0.5155(5) 1.0205(4) 4.1(2) 1.0000
C(7) 0.1545(5) 0.5867(4) 0.9791(4) 3.4(1) 1.0000
C(8) 0.1570(4) 0.6846(4) 0.9897(3) 3.1(1) 1.0000
C(9) 0.1243(5) 0.7395(5) 1.0468(4) 4.3(2) ~1.0000
C(10) : 0.1322(5) 0.8343(6) 1.0451(5) - 5.0(2) © 1.0000
| C(11)- 0.1699(6) | 0.8741(5) 0.9828(6) 49(2) 1.0000
Cc(12) 0.2034(5) 0.8230(5) ' 0.9251(4) 4.2(2) | -~ 1.0000
C(13) 0.2000(4)  0.7244(4) 0.9296(4) 3.0(1) : 1.0000
C(14) .0.4266(6) 0.6180(7) 0.9232(6) 6.3(3) 1.0000
C(15) 0.3881(5) 0.7759(5) 0.8221(4) 4.4(2) 1.0000
C(16) : 0.3%5_7(7) | . 0.5801(6) 0.7692(6) 7.2(3) 1.0600
C(17) | 0.1626(6) -  0.7639(6) 0.7272(5) 5.7(2) 1.0000
C(18) 0.1208(6) | 6,5444(6) | 0.7407(4) 4.7(2) 1.0000
C(19) 0.0117(5) 0.6925(5) 0.8470(4) 4.2(2) 1.0000
H(1) 0.2446 0.4568 ©0.8508 4.5289 1.0000
H2) 01810 0.3404 0.9224 6.3458 . 1.0000
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Table 1. Atomic coordinates, B;,,/B.q and occupancy

atom _ ‘ X y , Z Be.q oce
H3) - 0.0945 0.3770 1.0235 5.9936 1.0000
H(4) - 0.0845 0.5294 - 1.0648 5.0698 l.QOOO
H(5) : - 0.0962 . 0.7104 1.0884 4.9411 1.0000 -
H‘(6) _ - 0.1144 0.8700 1.0848 6.5211 1.0000
H(7) 0.1694 0.9392 | 0.9801 ‘ 6.3766 _ 1.0000
H(8) 0.2280 0.8522 0.8824 4.8116 1.0000
H(9) 0.4160 | 0.6539 0.9640 .8.8242 ' 1.0000
H(10) : 0.4082 0.5531 0.9358 8.8242 1..0000
H(11) 04892 - 0.6160 0.9108 8.8242 1.0000
H(12) 03794 0.8174 - 0.8606 5.5404 1.0000
H(13) 0.3520 0.7970 0.7821 - 5.5404 1.0000
H(14) v 0.4521 0.7770 0.8081 5.5404 1.0000 -
H(15) 0.3575 - 0.5210 0.7761 8.6718 1.0000
H(16) 0.3385 0.60_61 0.7276 8.6718 1.0000
H(1T) 0.4384 » 0.5858 0.7541 86718 o 1.0000
H(18) 0.1673 0.8225 - 0.7544 6.6584 1.0000
H(19) | ' 0.1151 0.7719 0.6933 .6.6584 | 1.0000
'H_(20) . 0.2198 ' 0.7531 0.7056 6..6584. 1.0000
H(21) o 0.1762_ : 0.5287 0.7172 5.6802 1.0000
H(22) | 0.0717 ~ 0.5484 0.7047 : 5.6802 1.0000
H(23) 0.1033 0.4944 ' 0.7721 56802 1.0000
H(24) -0.0367 0.7159 0.8182 5.0449 "~ 1.0000
~ H(25) 0.0197 | 0.7330 _ 0.8874 5.0449 1.0000
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B, = ng(Ull(aa*)z + Usa(bb*)? + Usa(ce*)? + 2U12aa”bb* cos v + 2Uzaa”cc” cos § + 2U23bb"cc” cosa) -
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Table 2. Anisotropic Displacement Parameters

atom Un Uz, Uss Uiz Uis Uss
Sm 0.0444(3) 0.0405(3)  0.0391(2)  -0.0045(3)  0.0000 0.0000
Si(1) 0.0390(10)  0.055(1) 0.057(1) -0.0004(9)  0.0033(9)  0.002(1)
ALY 0.044(1) 0.048(1) 0.046(1) -0.007(1) -0.0034(9)  0.0087(9)
c(1) 0.034(3) 0.034(3) - 0.052(4) -0.003(3) -0.005(3)  0.004(3)
C(2) 0.035(4) 0.048(4)  0.047(4) -0.006(3)  .-0.008(3) 0.004(3)
C(3) 0.055(4)  0.042(4) 0.049(4) 0.006(3) -0.010(4) -0.003(3)
C4) - 0.063(5) 0.038(4) 0.080(7) - 0.002(4) -0.018(5) 0.008(4)
ce) 0.062(6) 0.059(5) 0.073(6) -0.019(4) -0.029(5) 0.027(5)
() 0.051(4) 0.060(5) 0.047(4) -0.006(4) -0.008(3) 0.014(4)
C(7) 0.039(4) 0.041(3) 0.048(4) -0.004(3) -0.012(4) 0.008(3)
C(8) 0.036(3) 0.041(3) 0.039(3) 0.001(3)  -0.004(3) 0.003(3)
C(9) 0.041(4) 0.068(5)  0.054(5) 0.003(4) -0.005(3) -0.002(4)
C(10) 0.052(5) 0.055(5) 0.082(7) 0.001(4)  0.002(4) | -0.012(5)
C(11) 0.054(5) '0.036.(4). 0.096(8) . 0.005(3) -0.014(5) -0.015(4)
C(12) 0.040(4) 0.041(4) 0.078(6) -0.002(3) -0.005(4) 0.005(4)
C(13) 0.032(3)  0.039(3) 0.045(3) ~  -0.001(3) -0.006(3) 0.000(3)
C(14) 0.047(5) 0.079(6) 0.112(8) -~ 0.000(4) -0.009(5)  0.009(6)
C(15) 0.048(4) 0.068(5) 0.052(5) . -0.012(4) 0.012(3) 0.006(4)
C(16) - 0.075(7) 0.076(6) ~  0.124(9) -0.003(5) 0.040(6) = -0.028(6)
c(17) 0.066(5)  0.081(6) 0.070(6) = -0.021(5) 0.008(5)  0.040(5)
C(18) 0.069(5) 0.0%0(5) 0.040(4)  -0.006(4)  -0.001(4) 0.002(4)
C(19) 0.037(4) 0.065(4) 0.057(4) | 0.000(3) -0.005(4) 0.012(4)

The general temperature factor expression:
- exp(—27%(a*2U 1 h? + b*2Uq2k? + ¢*2Us30% + 2a*b* U3k + 2a* ¢* Uy shl + 2b* c* Uqskl))
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Table 3. Bond Lengths(A)

atom atom distance | ' atom atom distance
Sm C(19) 2.856(8) ‘ Sm C(19*%) 2.856(8)
Sm C(100) 2.744(1) Sm C(100* 9.744(1)
si) cQ 1.887(6) . Si(1) C(14) 1.86(1)
Si(1) o1s)  1.854(8) si(1) C(16) 1.86(1)
AX(1) cq) 2.101(7) Al cam 1.963(9)
Al(1)  c(8) 2.005(8) | Al(1) - C(19) 2.026(8)
ca) - Cc@ 1.460(10) C(1) C(13) 1.483(9)
c@  CcE) 1421) c@) e 1.42(1)
c) C(100) 1413(1) o) c@) 1.38(1)
C(3) C(100) 1.401(8) C(4) C(5) 1.39(1)
C(4) C(100) 1.390(8) C(5) | C(6) 1.37(1)
cG) C(100) 1.367(9) C(6) c(7) 1.40(1)
C(6) C(100) 1.410(7) () C(8) 1.425(9)
c(r)  C(100) 1.390(6) , o C) 1.413(10)
c(8) C(13)  1.408(9) ON c(10) 1.37(1)
C(10) c@u) 1.38(1) (1) Cc(12) 1.39(1)

C(12) - ca3) 1.425(9)
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Table 4. Bond Angles(®)

atom ‘atom atom angle atom atom atom angle
c19)  Sm C(19%)  153.8(2) CC(19)  Sm C(100)  95.1(1)
C(19) Sm C(100%  98.2(1) C(19*)  Sm C(100)  98.2(1)
C(1$")  Sm C(100*  95.1(1) . C(100)  Sm C(100*  118.55(3)
) sy c(4)  107.9(4) c(1) Si(i) C(15)  111.5(3)
oy si() ce)  1125(4) c(e) s C(15)  108.5(4)
C(14) Si(1) | C(16) 108.8(4) C(15) ‘Si(l) C(16) 107.5(4)
cy A1) can . 1123(3) c(1) A1) ©(18)  1105(3)
ca) Al C(19)  102.8(3) car)  AlL)  C(18)  109.1(3)
C(7) A1) C(19)  111.2(3) c(18) A1)  cQ9) . »11_0.8(3).
Si(1) c1) Al 1143(3) s c(1) C(2) 115.5(4)
Si(1) c1 . C(3)  1158(4) CAI() c(1) () 103.4(4)
AX(1) C(1) C(13) 104.5(4) C(2) (1) C(13) | 101.7(5)
c(1) c@) Cc(3) 130.3(7) o) c o 111.7(6)
c(1) C(2)  C(100)  170.2(6) c® @ om  1181(7)
. c@) C(2) C(100)  59.2(4) .. o) C(2) C(100) ‘58.9(4)
c@  C@) c@  120007) c@  c@) C(100)  60.0(4)
C(4) C(3)  ©(100)  60.0(5) c3) C(4) c(5) 119.8(7)
cE) - Cc@ C(100)  60.9(4) C(5) C(4)  C(100)  59.0(5)
C(a) C(5) C(6) 122.5(8) c@ ) C(100) . 60.6(5)
C6)  C(B) - Ca00)  62.0(5) o) Ce  om 18T
c(G)  C(6) C(100)  58.9(5) cm  ce  oaon) 59.3(4)
c@  Ccm.  C6) 121.2(6) | oy om CB)  107.6(6)
c@ oM C(100)  60.5(4) C(6) c() C(8) 131.2(7) |

‘C(B)‘ c(7) C(100)  60.7(4) - C(8) C(7) C(100)  168.0(7)
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* Table 4. Bond Angles(®) (continued)

atom atom atom  angle atom atom atom angle

() C)  CO)  130.7(6) o cE) C(13)  107.7(6)
(o) C(®) c(13)  121.6(6) c(8) () C(10)  119.5(7)
co)  C(10) C(11) 119.2(8) G(10) c(11) C(12) 123.5(7)
| c(11) | '_ C(12) | C(13) 118.1(7) c(1) C(13) C(8) 111.3(5)
c(1) C(13) C(12) 130.6(6) c(8) C(13) C(12) 118.0(6)
Sm c(19) A1) 880(3) Smo O19%)  AID)  88.0(3)
Sm C(100)  C(2) 91.0(3) Sm C(100)  C(3) 89.4(3)
Sm  C(00) C(4) 88.4(4) Sm C(100)  C(5) . 87.1(4)
Sm C(100) C(6)  91.0(3) Sm  C(100)  C(7) 93.1(3)
C(2)  C@00) C(3)  60.8(4) C(2) C(100)  C@) - 119.9(5)
@) C(100)  OGs) 178.1(5) c» - cawy o) 120.6(4)
c@)  cuo) o 60T c(3)  C(100)  C4)  59.1(5)
c(3) C(100)  C(5) 119.4(5) - -C(3) C(100)  C(6) 178.5(4)
c(3) C(100) ¢ 1215(4) c(4) c(100) - C(3) 60.4(6)
C(4) - C(100)  C(6) 119.5(5) C(4) c(100)  C(7) 178.4(5)
C(5) C(100)  C(6)  59.1(5) C(5) C(100)  C(7) 119.1(5)
C(6) c(100)  C(7)  60.0(4) Sm C(100*  C(2) 91.0(3)
Sm - C(100*  C(3) 89.4(3) " sm C(100*  C(4) 88.4(4)
Sm C(100*  C()  sT.i(4) Sm | C100* C()  9L0(3)
Sm C(100*  C(7) 93.1(3) S C) caoo*  c(3) 60.8(4)
C@)  Co*  C4) 119.9(5) c2)  Ca* () 178.1(5)
C(2) - C(100*  C(6)  120.6(4) C@2  C(o0* () 60.7(4)
C(3)  C00*  C(4) 59.1(5) C@3) C(100*  C(5) 119.4(5)
c(3) C(mo* ) 178.5(4) @) C(100*  C(7)  121.5(4)
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Table 4. Bond Angles(") (continued)

atom atom atom angle ~ atom atom atom angle

C(4) -C(100* C(5) 60.4(6) C(4) C(100*  C(6) 119.5(5)
C(4) C(100*  C(7) 178.4(5) C(5) C(100*  C(6)  59.1(5)
C(5) "-C(100* C(7) 119.1(5) ~C(6) C(100*  C(7) 60.0(4)
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Table 5. Non-bonded Contacts out to 3.60 A

atom atom . distance = ADC atom  atom distance = ADC
Sm C(5) 3.003(10) 56503 ‘ Sm C(4) 3.041(9) 56503
Sm C@3) 3.068(8) 56508 - Sm C(6) 3.108(7) 56503
sm C(2) 3.108(7) 56503 Sm c(7) 3.142(7) 56503
Sm C(18)  3.228(8) 56503 Sm . Al(1) 3444(2) 56503
C(6) C(6) 3.39(1) 56503 |

37




© 2000 American Chemical Society, Organometallics, Nakamura om0002475 Supporting Info Page 40

The ADC (atom designator code) épeciﬁes'tile poéi.tion of an atom in a crystal. The 5-digit number
shown in the table is a composite of three one-digit numbers and one two-digit number: TA (first digit)
+ TB (second digit) + TC (third digit) + SN (last two digits). TA, TB and TC are the crystal lattice
translation digits along cell edges a,bandc. A translatioﬁ digit of 5 indicates the origin unit cell. If TA = 4,
this indicé.tés a tra.nslé,tic;n of one unit cell length along the a-axis in the negative direction. Each translation
digit can range in value from 1 to 9 and thus +4 lattice translations from the origin (TA=5, TB=5, TC=5)

can be represented.

The SN, or symmetry operator number, refers to the number of the symmetry operator used to generate

the coordinates of the target atom. A list of symmetry operators relevant to this structure are given below.

For a given intermolecular contact, tfle first atom (origin atom) is located in the origin unit cell and its

. position can be generated using the identity operator (SN=1). Thus, the ADC for an origin atom 1s always
55501. The position of the second atom (target atom) can be generated using the ADC and the coordinates
of the atom in the parameter table. Fof example, an ADC of 47502 refers to the target atom moved through
symmetry operator two, then translated -1 cell translations along the a axis, +2 cell transla.f.ions‘ along the

b axis, and 0 cell translations along the ¢ axis.

An ADC of 1 indicates an intermolecular contact between two fragments (eg. cation and anion) that

reside in the same asymmetric unit.

Symmetry Operators:

o X, Y, z @) 12X, 1/24Y,  1/27
’ (3) X, Y, z @ 1‘/_2+vx, 1/2-Y,  1/2-Z
(5) -, X, -z 8 1/24Y, 1/24X, 1/2+47
) Y, X, -z @) 1/2-Y, . 1/2X,  1/24Z
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