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__Publ section_title gg;é&iﬂcg

Synthe31s and Structure of the First Chiral Tetracoordinated Aluminum Cation

I

loop
_publ_ author name
"Norbert Emig’
"Regis Reau’

"Harald Krautscheid’
"Dieter Fenske’

‘Guy Bertrand’
_publ_contact_author

Dr. G. Bertrand

Laboratoire de Chimie de Coordination CNRS
205, route de Narbonne

F-31077 Toulouse Cedex

France

_publ_contact_author_phone "(33) 61333124"
_publ_contact_author fax "(33) 61553003"

_publ_contact author email gbertran@lcctoul.lcc-toulouse.fr

_publ_contact_letter

The publication belonging to this cif-File is
submitted to Journal of the American Chemical Society.

data_[C13 H35 Al Cl N3 Si3]

_audit_creation_method SHELXL
chemlcal _name systematlc
’?

-
’

_chemical name_ common ?
chemlcal formula _moiety “Cl13 H35 Al Cl1 N3 Si3”
chemlcal formula_structural "Cl3 H35 Al Cl N3 Si3”
chemlcal formula _analytical Cl13 H35 Al Cl1 N3 sSi3”
chemlcal formula_ sum "Cl13 H35 ALl Cl N3 Si3’
chemlcal formula welght 380.14
_chemlcal_meltlng_p01nt l6 ' _C’
_chemical_compound_source *
loop

atom_type symbol
_atom_type_descrlption
_atom_type scat_dispersion real
_atom_type scat dispersion imag
_atom_type scat source

cr rc’ .0033 .001l6
'International Tables vol C Tables 4.2.6.8 and 6.1.1.4"7
‘H” "H” .0000 .0000

"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
rAl’ ‘AL’ .0645 .0514




o ¢ Z Jowé‘d

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"

rcl’ rcl .1484 .1585
"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
"N’ "N’ .0061 .0033
'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4°
rsSi’ rSif .0817 .0704
'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
_symmetry cell setting monoclinic
_symmetry space_group name H-M P121l/c1
loop_

_symmetry equiv_pos_as_xyz
’X, y, z?’

'-xX, y+1/2, -z+1/2"

’—X, _y, -z

'x, -y-1/2, z-1/2’

_cell length a 16.349(4)
cell _length b 10.226(2)
cell _length c 13.352(4)
cell _angle_ alpha 90.00
cell _angle_beta 92.07(2)
_cell_angle_gamma 90.00
_cell volume 2230.8(10)
_cell formula units_Z 4
_cell _measurement_ temperature 200(2)
cell measurement reflns_used 47
cell measurement _theta_min 5
cell measurement theta _max 12
_exptl crystal description prisms
_exptl crystal colour colourless
_exptl crystal size max 0.45
_exptl crystal size mld 0.45
_exptl crystal size min 0.35
_exptl crystal den51ty diffrn 1.132
_exptl crystal F 000 824
_exptl absorpt_. coefficient _mu 0.371
_exptl absorpt correction type ‘none’

_exptl absorpt correction T min ?
_exptl_absorpt correction T max ?

_exptl special details
.

-
r

_diffrn ambient temperature 200(2)
dlffrn radiation wavelength 0.71069
dlffrn radiation_type MoKa

dlffrn radiation source "fine-focus sealed tube’
dlffrn radiation | _monochromator graphite
dlffrn measurement _device "STOE-Stadi IV’
dlffrn _measurement method ‘omega-scan’
dlffrn standards number 3

dlffrn standards_ _interval time "2 h'
_d1ffrn_standards_decay_% 2

diffrn reflns_ number 8072

“diffrn_reflns_av_R_equivalents 0.0139




I = JOEAS-D

_diffrn reflns_av_sigmal/netTI 0.0181
_diffrn reflns limit h min -19
_diffrn reflns_limit_h_max 20
_diffrn reflns_limit_k min -12
dlffrn reflns llmlt k _max 10
dlffrn reflns llmlt 1) _min -17
_d1ffrn_reflns_llm1t_l_max 17
_diffrn reflns theta min 2.35
dlffrn reflns theta _max 26.00
_reflns number total 4375
_reflns_number_observed 3777
_reflns observed_criterion >2sigma(I)
_computing data collection "STADI IV (Stoe, Darmstadt)~’
_computing cell refinement "STADI IV (Stoe, Darmstadt)’
_computing data_reduction "XRED (Stoe, Darmstadt)’
_computing structure solution "SHELXS-86 (Sheldrick, 1990)°
_computing structure refinement "SHELXL-92 (Sheldrick, 1993)°
_computing molecular graphics "CRYSTALS User Guide (Watkin et al., 1985)’
_computing publication_material "SHELXL-92 (Sheldrick, 1993)°

_refine special_details

-
r

Refinement on F~2~ for ALL reflections except for 36 with very negative F~2~
or flagged by the user for potential systematic errors. Weighted R-factors
wR and all goodnesses of fit S are based on F~2~, conventional R-factors R
are based on F, with F set to zero for negative F~2~. The observed criterion
of F~2~ > 2sigma(F~2~) is used only for calculating R factor_obs etc. and i
not relevant to the choice of reflections for refinement. R-factors based
on F~2~ are statistically about twice as large as those based on F, and R-
factors based on ALL data will be even larger.

_refine ls structure factor_coef Fsqgd
reflne 1s matrlx type full
_reflne_ls_we1ght1ng_scheme
"calc w=1/[s"2"(Fo~2")+( 0.0447P)~2~+0.5943P] where P=(Fo~2"+2Fc~2")/3"’

_atom_sites_solution primary direct
_atom_sites_solution_secondary difmap
_atom_sites_solution_hydrogens geom

_refine ls hydrogen_treatment placed in estimated positions

_refine 1s extinction method SHELXL

reflne 1ls extlnctlon coef 0.005(1)

reflne 1ls extlnctlon _expression
"Ferk = kFc[l+0 001xFc~2~1~3~/sin(2q)]1~-1/4""

_refine 1s number_ reflns 4339
_refine_ls number parameters 331
_refine_ls_number_ restraints 0
reflne 1s . _R_ factor all 0.0360
reflne ls_ R factor obs 0.0292
reflne 1s_ wR factor all 0.0830
reflne ls wR_ factor obs 0.0788
reflne ls goodness of fit all 1.033
reflne 1s_goodness__ of fit _obs 1.071
_reflne_ls_restralned_s_all 1.042
_refine ls restrained S obs 1.071
_refine 1s shift/esd max 0.005
_refine ls shift/esd_mean 0.001

loop
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_atom_site label
atom site ~_type symbol
_atom_site fract x
_atom_site fract_y
_atom_site fract z
_atom_site U iso or_equiv
_atom_site_thermal_displace_ type
_atom_site occupancy
_atom_site calc_flag
_atom_site refinement flags
_atom_site disorder group
All Al 0.73491(3) 0.12283(4) 0.27350(3) 0.02872(12) Uani 1 4 . .
Cll Cl 0.65297(3) 0.02159(4) 0.17131(3) 0.04666(13) Uani 1 d . .
N1 N 0.81914(7) 0.20046(13) 0.21211(9) 0.0331(3) Uani 1 4 . .
N2 N 0.69505(7) 0.29214(12) 0.32834(8) 0.0298(3) Uani 1 4 . .
N3 N 0.74261(8) 0.04813(13) 0.39581(9) 0.0369(3) Uani 14 . .
Sil Si 0.90136(3) 0.13536(5) 0.15371(4) 0.04178(13) Uani 1 d . .
Si2 Si 0.58881(2)
Si3 Si 0.76519(3) -0.10685(4) 0.43616(3) 0.04064(13) Uani 1 4 . .
Cl C 0.83167(10) 0.3298(2 ) 0.25787(13) 0.0394(4) Uani 1 4 .
H1A H 0.8605(11) 0.3868(18) 0.2152(14) 0.041(5) Uiso 1 4 .
)
)
)
)
)
)

N e e

0.34301(5) 0.31534(3) 0.03595(12) Uani 1 4 . .

H1B H 0.8647(11) 0.3257(18) 0.3192(14) 0.042(5) Uiso 1 d
C2 C 0.74915(10 0.27838(13) 0.0366(3) Uani 1 4
H2A H 0.7545(10 ) 0.3191(13) 0.036(4) Uiso 1 4
H2B H 0.7218(10 ) 0.2110(12) 0.032(4) Uiso 1 4 .
C3 C 0.72199(11) 0.2780 0.43755(11) 0.0383(4) Uani 1 4

0.3896(2)
17
16
2)
H3A H 0.7833(12) 0.3045(19) 0.4409(14) 0.052(5) Uiso 1 4
18
2)
19
18
)

(1
(1
(
0.4665 (
0.4145¢(
(
(
(
(
(

H3B H 0.6910(11) 0.3395(18) 0.4763(13) 0.039(4) Uiso 1 4 . .
0.47239(12) 0.0422(4) Uani 1 4 . .
) 0.5353(15) 0.048(5) Uiso 1 d . .
H4B H 0.6570(12) 0.1223(18) 0.4895(13) 0.043(5) Uiso 1 4 . .
C5 C 0.8682(2) -0.0151(2) 0.0849(2) 0.0639(6) Uani 1 4 . .

HSA H 0.9124(21) -0.0448(32) 0.0489(24) 0.115(10) Uiso 1 d . .
H5B H 0.8227(27) 0.0029(40) 0.0361(33) 0.162(16) Uiso 1 4 . .
H5C H 0.8570(18) -0.0779(32) 0.1251(24) 0.103(10) Uiso 1 4 .
C6 C 0.94361(13) 0.2531(2) 0.0623(2) 0.0555(5) Uani 1 4 . .
H6A H 0.9848(17) 0.2199(26) 0.0269(19) 0.082(8) Uiso 1 4 . .
H6B H 0.9728(17) 0.3256(29) 0.0985(21) 0.095(9) Uiso 1 d

H6C H 0.9018(18) 0.2830(28) 0.0190(21) 0.094(9) Uiso 1 &

C7 C 0.9857(2) 0.0948(4) 0.2453(3) 0.0880(9) Uani 1 d
H7A H 1.0280(22) 0.0679(34) 0.2092(26) 0.122(12) Uiso
H7B H 0.9667(21) 0.0359(33) 0.2883(27) 0.115(13) Uiso
H7C H 1.0016(20) 0.1668(33) 0.2792(25) 0.106(13) Uiso
C8 C 0.55955(13) 0.3514(2) 0.18062(14) 0.0495(4) Uani
)
)

C4 C 0.71372(12) 0.1384
H4A H 0.7445(12) 0.1321

=l SR
Qo Qi Qi Qe

H8A H 0.5823(14) 0.4214(26) 0.1466(18) 0.073(7) Uiso 1 4 . .
H8B H 0.5040(17) 0.3631(23) 0.1761(18) 0.076(7) Uiso 1 & . .
H8C H 0.5710(15) 0.2772(26) 0.1484(19) 0.077(8) Uiso 1 4 . .
C9 C 0.58041(14) 0.5066(2) 0.3731(2) 0.0601(6) Uani 1 4 . .
H9A H 0.5269(18) 0.5301(27) 0.3677(20) 0.092(9) Uiso 1 4 . .
H9B H 0.6142(19) 0.5745(32) 0.3387(22) 0.108(10) Uiso 1 4 . .
H9C H 0.6003(18) 0.5083(28) 0.4414(25) 0.106(10) Uiso 1 4 . .
Cl0 C 0.52501(13) 0.2218(3) 0.3775(2) 0.0624(6) Uani 1 4 . .
H10A H 0.4701(18) 0.2350(25) 0.3560(19) 0.086(8) Uiso 1 4 . .
H10B H 0.5296(15) 0.2236(24) 0.4540(21) 0.080(7) Uiso 1 4 .

QO O0OOOOOO0

H10C H 0.5349(17) 0.1337(28) 0.3619(21) 0.085(9) Uiso 1 d

Cll C 0.7951(2) -0.2075(2) 0.3283(2) 0.0736(7) Uani 1 4 . .
H11A H 0.8069(17) -0.2956(30) 0.3516(20) 0.092(8) Uiso 1 4 . .
H11B H 0.8418(19) -0.1737(29) 0.2992(23) 0.097(10) Uiso 1 4 .
H11C H 0.7507(15) -0.2148(24) 0.2807(19) 0.071(7) Uiso 1 4 .
Cl2 C 0.8510(2) -0.1058(2) 0.5315(2) 0.0675(6) Uani 1 4 .
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H12A H 0.8612(17) -0.1954(31) 0.5496(21) 0.094(9) Uiso 1 d . .
H12B H 0.8345(18) -0.0581(31) 0.5867(23) 0.100(10) Uiso 1 d . .
H12C H 0.8949(20) -0.0596(35) 0.5057(24) 0.116(12) Uiso 1 4 .
C13 C 0.6765(2) —-0.1813(3) 0.4982(3) 0.0765(7) Uani 1 d . .
H13A H 0.6876(17) —-0.2645(31) 0.5209(21) 0.095(9) Uiso 1 d . .
H13B H 0.6392(19) -0.1827(31) 0.4501(24) 0.097(ll) Uiso 1 d . .
H13C H 0.6634(23) -0.1254(38) 0.5523(30) 0.143(1l5) Uiso 1 4 . .

loop_
_atom_site_aniso_label
_atom_site aniso U 11
_atom_site_aniso_ U 22
_atom_site aniso U 33
_atom_site_ aniso U _23
_atom_site_aniso_U 13
_atom_site_aniso U 12
A1l 0.0307(2) 0.0289(2) 0.0268(2) -0.0027(2) 0.0040(2) -0.0019(2)
Cll 0.0478(2) 0.0491(3) 0.0428(2) -0.0116(2) -0.0019(2) -0.0129(2)
N1 0.0301(6) 0.0335(7) 0.0360(6) -0.0026(5) 0.0066(5) —-0.0010(5)
N2 0.0307(6) 0.0315(6) 0.0271(6) -0.0030(5) 0.0023(5) 0.0000(5)
N3 0.0475(7) 0.0333(7) 0.0305(6) 0.0003(5) 0.0070(5) 0.0045(6)
Sil 0.0327(2) 0.0442(3) 0.0492(3) 0.0027(2) 0.0113(2) 0.0084(2
Si2 0.0302(2) 0.0454(3) 0.0323(2) -0.0026(2) 0.0032(2) 0.0038¢
Si3 0.0502(3) 0.0315(2) 0.0405(2) 0.0045(2) 0.0064(2) -0.0013(
Cl 0.0328(8) 0.0376(9) 0.0482(9) —-0.0067(7) 0.0059(7) -0.0063(
C2 0.0364(8) 0.0303(8) 0.0434(9) -0.0041(7) 0.0062(7) -0.0041(
C3 0.0454(9) 0.0403(9) 0.0289(7) -0.0076(6) -0.0030(6) 0.0086 (
C4 0.0535(10) 0.0457(10) 0.0276(7) -0.0001(7) 0.0057(7) 0.0099(8)
C5 0.077(2) 0.0437(11) 0.0726(14) -0.0080(10) 0.0319(13) 0.0082(10)
(13)

0

)

)

C6 0.0458(10) 0.0609(13) 0.0616(12) -0.0018(10) 0.0246(10) -0.0051(10)
.099(2) 0.021(2) -0.0058(15) 0.030(2)
0.0391(9) 0.0028(9) -0.0041(8) 0.0071(9)
0.0661(13) -0.0185(11) -0.0043(10) 0.0234(10)
0.0586(13) 0.0146(12) 0.0097(9) -0.0102(11)
Cll 0.117(2) 0.0420(12) 0.0623(14) -0.0044(10) 0.012(2) 0.0162(l4)

Cl2 0.077(2) 0.0455(12) 0.079(2) 0.0030(11l) ~0.0183(13) 0.0140(11)

Cl13 0.075(2) 0.060(2) 0.096(2) 0.0213(15) 0.019(2) -0.0159(13)

C7 0.0524(14) 0.112(3
C8 0.0461(10) 0.0629(
C9 0.0531(12) 0.0607(
C10 0.0411(10) 0.088(2

3
3
2
)
)
)
10
)
1
)
13
14
)
)
)

_geom_special_details

r

All esds (except the esd in the dihedral angle between two 1l.s. planes)

are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate (isotropic)
treatment of cell esds is used for estimating esds involving l.s. planes.

.
r

loop_
_geom_bond_atom_site label 1
_geom_bond_ atom_site label 2
_geom_bond_distance
_geom_bond_site symmetry 2
All N3 1.8033(14)
All N1 1.8110(13)
All N2 1.9982(13) .
All Cll 2.1439(7)
N1 Cl 1.469(2)
N1 Sil 1.7129(13

(13) .
N2 C2 1.504(2)




N2 C3 1.515(2)
N2 Si2 1.8153(13)
N3 C4 1.468(2)

N3 Si3 1.7099(14)
Sil C7 1.856(3) .
Sil C5 1.862(2) .
Sil C6 1.864(2) .
Si2 C10 1.837(2)
Si2 C8 1.847(2)
Si2 C9 1.849(2)
Si3 C11 1.851(
Si3 C13 1.859(
Si3 Cl12 1.860(
Cl C2 1.515(2)
C3 C4 1.509(2)

2)
2)
2)

loop
_geom_angle atom_site label 1
_geom_angle atom 51te label 2
_geom_angle_atom_site label 3
_geom_angle
_geom_angle_site symmetry 1
_geom_angle_site symmetry 3
N3 All N1 124.49(6) . .
N3 All N2 92.76(6)
N1 All N2 92.83(6)
N3 All Cl1 113.17(5) . .
N1 All Cl11 113.05(5) . .
N2 All Cl1 116.55(4) . .
Cl N1 Sil 116.08(10) . .
Cl N1 All 107.67(9) . .
Sil N1 All 131.13(8)
C2 N2 C3 109.56(12) .
C2 N2 Si2 110.10(10)
C3 N2 Si2 111.30(9) . .
C2 N2 All 101.93(9) . .
C3 N2 All 100.53(9)
Si2 N2 All 122. 47(6)
C4 N3 Si3 115.76(10) .
C4 N3 All 110.52(10) . .
Si3 N3 All 133. 25(8)
N1 Sil C7 111.31(13) .
N1l Sil C5 109.03(9) . .
C7 Sil C5 109.7(2) . .
Nl Sil C6 111.24(9) . .
C7 Sil C6 106.9(2) . .
C5 Sil Ce6 108.60(11) . .
N2 Si2 C10 108.68(9) . .
N2 Si2 C8 108.64(8) . .
Cl0 Ssi2 C8 109.85(1l1) . .
N2 Si2 C9 107.73(8) . .
Cl0 Si2 C9 111.72(13) . .
C8 Si2 C9 110.13(11) . .
N3 Si3 C11 109.29(10) .
N3 Si3 Cl13 110.90(12) . .
Cll Si3 C13 110.6(2) . .
N3 Si3 Cl2 111.04(9) . .
Cll Si3 C12 108.82(15) . .
Cl3 Si3 Cl2 106.2(2)
N1 Cl1 C2 109.07(13)




4

N2 C2 Cl 110.78(13) .
C4 C3 N2 111.15(13) . .
N3 C4 C3 110.22(13) . .

_refine diff density max .290
reflne diff density min -.251
_reflne_dlff_den51ty_rms .038

"4 ———END"
data_[C13 H36 Al2 Cl5 N3 Si3]

_audit_creation_method
chemlcal _hame systematlc

’?

_Chemical name_ common
chemlcal formula _moiety
_chemlcal_formula_structural
_chemical_formula_analytical
_Chemical_formula_ sum
_chemical_formula weight
_chemical_melting point

loop

_atom_type symbol

_atom_type description
_atom_type scat_dispersion real
_atom_type scat_dispersion_ imag
_atom_type scat_source

croore’ .0033 .0016

"International Tables Vol C Tables

"H” 'H’ .0000 .0000

"International Tables Vol C Tables

"N’ "N’ .0061
"International
ISiI ISil
"International
IAlI ’All
‘International
Icll Icll
'International

.0033
.0817 .0704
.0645 .0514

.1484 .1585

_symmetry_ cell setting

_Ssymmetry_ space_group_name H-M
loop__
_symmetry_equiv_pos_as_ xyz
Ix, y, zr
'—X, _y, —-Z’

_cell length _a

cell _length b

cell _length c

cell _angle_alpha
_cell angle beta
cell _angle gamma
cell volume

cell _formula _units Z

Tables Vol C Tables
Tables Vol C Tables
Tables Vol C Tables

Tables Vol C Tables

SHELXL

5
*[C13 H36 Al Cl N3 Si3][Al Cl4]’
’[C13 H36 Al Cl N3 Si3][Al Cl4]’
*[C13 H36 Al Cl N3 Si3][Al Cl4]’
’C13 H36 Al2 Cl5 N3 Si3’

549.93

?

4.2.6.8 and 6.1.1.4"

4.2.6.8 and 6.1.1.4"

4.2.6.8 and 6.1.1.4"

4,2.6.8 and 6.1.1.4"

4.2.6.8 and 6.1.1.4"

4.2.6.8 and 6.1.1.4"
‘triclinic”
P -1 (No. 2)

9.992(4)
11.970(4)
13.160(5)
82.62(3)
68.94(3)
89.17(3)
1455.8(9)
2

JOda D

-/
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_cell measurement_ temperature 200(2)
cell measurement reflns used 32
cell measurement theta _min 5
_cell_measurement_theta_max 12
_exptl crystal description prisms
_exptl crystal colour colourless
_exptl crystal size max 0.3
_exptl crystal size mid 0.3
_exptl crystal_size min 0.25
_exptl crystal dens1ty diffrn 1.255
_exptl _crystal F 000 576
_exptl_absorpt_coefflcient_mu 0.688
_exptl absorpt_correction type "none’

_exptl_absorpt_correction T min ?
_exptl_absorpt_correction T max ?

_exptl special details

?

-
r

_diffrn ambient temperature 200(2)
dlffrn radiation_wavelength 0.71069
dlffrn radiation_type MoKa
dlffrn radiation_source ‘fine-focus sealed tube’
dlffrn radiation | _monochromator graphite
dlffrn measurement _device 'Stoe-Stadi IV’
dlffrn _measurement method ‘omega-scan’
dlffrn standards number 3
dlffrn standards _interval time ‘1 h’
dlffrn standards decay % 3
dlffrn reflns number 4567
dlffrn reflns av _R _equivalents 0.0125
dlffrn reflns . _av s1gmaI/netI 0.0269
dlffrn reflns llmlt _h min 0
dlffrn reflns _limit h _max 9
dlffrn reflns _limit k _min -13
dlffrn reflns llmlt k _max 13
dlffrn reflns llmlt _1 min -14
dlffrn reflns llmlt 1 _max 15
dlffrn reflns theta _min 1.67
dlffrn reflns theta _max 24.00
reflns number total 4267
_reflns number observed 3312
_reflns observed criterion >2sigma(I)
_computing_data_collection "STADI IV (Stoe, Darmstadt)’
_computing _ cell refinement "STADI IV (Stoe, Darmstadt)’
_computing data reduction "XRED (Stoe, Darmstadt)”
_computing structure_solution "SHELXS-86 (Sheldrick, 1990)°
_computing structure refinement "SHELXL-92 (Sheldrick, 1993)°
_computing | molecular _graphics "CRYSTALS User Guide (Watkin et al., 1985)~

_computing publication material "SHELXL-92 (Sheldrick, 1993)"

_refine special details

Refinement on F~2~ for ALL reflections except for 2 with very negative F~2~
or flagged by the user for potential systematic errors. Weighted R-factors
wR and all goodnesses of fit S are based on F*2~, conventional R-factors R
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are based on F, with F set to zero for negative F~2~. The observed criterion
of F~2~ > 2sigma(F~2~) is used only for calculating _R_factor obs etc. and
is

not relevant to the choice of reflections for refinement. R-factors based
on F~2~ are statistically about twice as large as those based on F, and R-
factors based on ALL data will be even larger.

-
r

_refine ls_structure_ factor coef Fsqd
reflne 1s matrlx type full
_reflne_ls_welghtlng_scheme
‘calc w=1/[s"2~(Fo*2~)+( 0.0437P)"~2"~+1.4439P] where P=(Fo*2"+2Fc~2~)/3"

_atom_sites_solution primary direct
_atom_sites_solution_secondary difmap
_atom_sites_solution hydrogens geom
_refine 1ls hydrogen treatment H14 located and refined, other hydrogens
placed in estimated positions
_refine ls extinction_method none
_refine ls extlnctlon coef *
_reflne_ls_number_reflns 4265
_refine ls number parameters 248
_refine_ls number_ restraints 0
_refine 1s R factor all 0.0559
_refine 1ls R factor_obs 0.0374
reflne 1s wR factor all 0.1026
reflne ls wR_ factor obs 0.0916
reflne 1s goodness of fit_all 1.034
reflne 1s_goodness_ of flt obs 1.060
_reflne_ls_restralned_S_all 1.037
_refine 1s restrained S obs 1.060
reflne 1s shlft/esd _max 0.012
_refine 1s shift/esd _mean 0.001

loop_
_atom_site label
_atom_site type symbol

_atom site fract x

atom site_ fract_y

atom site fract_z

atom 51te U _iso_or_equiv

atom 81te thermal _displace_ type

atom site ~_occupancy

atom site_calc_flag

atom 51te refinement flags

atom site disorder group
Al1 Al 0.04011(10) 0.24922(7) 0.26601(7) 0.0319(2) Uani 1 d
Cll Cl 0.08631(9) 0.19625(7) 0.40820(6) 0.0474(2) Uani 1 4 . .
N1 N 0.0830(3) 0.1296(2) 0.1729(2) 0.0347(6) Uani 1 4 . .
H14 H 0.1096(37) 0.1658(29) 0.1089(30) 0.051(10) Uiso 1 4 .
Cl C -0.0614(3) 0.0796(3) 0.1887(3) 0.0394(8) Uani 1 4 .
H1A H -0.0946(3) 0.0247(3) 0.2564(3) 0.047 Uiso 1 calc R
H1B H -0.0538(3) 0.0393(3) 0.1258(3) 0.047 Uiso 1 calc R
C2 C -0.1682(3) 0.1719(3) 0.1973(2) 0.0366(7) Uani 1 4 .
H2A H -0.1467(3) 0.2170(3) 0.1244(2) 0.044 Uiso 1 calc R
H2B H -0.2662(3) 0.1380(3) 0.2210(2) 0.044 Uiso 1 calc R
N2 N -0.1618(3) 0.2478(2) 0.2789(2) 0.0314(6) Uani 1 4 .
C3 C -0.1781(3) 0.3694(2) 0.2366(3) 0.0381(7) Uani 1 4 .
H3A H -0.2103(3) 0.4144(2) 0.2987(3) 0.046 Uiso 1 calc R
H3B H -0.2520(3) 0.3729(2) 0.2024(3) 0.046 Uiso 1 calc R
C4 C -0.0363(4) 0.4189(3) 0.1525(3) 0.0417(8) Uani 1 d
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H4A H -0.0174(4) 0.3891(3) 0.0820(3) 0.050 Uiso 1 calc R

H4B H -0.0408(4) 0.5019(3) 0.1394(3) 0.050 Uiso 1 calc R

N3 N 0.0807(3) 0.3884(2) 0.1940(2) 0.0382(6) Uani 1 4 .

Sil Si 0.21623(11) 0.02338(8) 0.17401(7) 0.0437(2) Uani 1 4 .
C5 C 0.1357(5) -0.0795(3) 0.2976(3) 0.0661(11) Uani 1 4 . .
H5A H 0.2092(8) -0.1307(15) 0.3067(13) 0.099 Uiso 1 calc R
H5B H 0.0584(20) -0.1229(17) 0.2898(10) 0.099 Uiso 1 calc R
H5C H 0.0967(28) -0.0396(3) 0.3621(4) 0.099 Uiso 1 calc R .
C6 C 0.3733(4) 0.1011(4) 0.1750(4) 0.0667(1l1l) Uani 1 4 . .
H6A H 0.4518(11) 0.0493(6) 0.1693(24) 0.100 Uiso 1 calc R .
H6B H 0.3478(10) 0.1341(21) 0.2436(11) 0.100 Uiso 1 calc R .
H6C H 0.4040(19) 0.1612(16) 0.1126(14) 0.100 Uiso 1 calc R
C7 C 0.2561(4) -0.0443(3) 0.0481(3) 0.0595(10) Uani 1 4 . .
H7A H 0.3257(22) -0.1032(15) 0.0466(11l) 0.089 Uiso 1 calc R .
H7B H 0.2962(27) 0.0123(5) -0.0166(3) 0.089 Uiso 1 calc R .
H7C H 0.1675(7) -0.0780(19) 0.0476(11l) 0.089 Uiso 1 calc R .
Si2 Si -0.30295(10) 0.21124(7) 0.41602(7) 0.0376(2) Uani 1 4 .
C8 C -0.2819(4) 0.0631(3) 0.4654(3) 0.0486(9) Uani 1 4 .

H8A H -0.3012(24) 0.0138(3) 0.4179(11l) 0.073 Uiso 1 calc R
H8B H -0.3496(17) 0.0437(6) 0.5408(7) 0.073 Uiso 1 calc R
H8C H -0.1836(8) 0.0530(5) 0.4636(18) 0.073 Uiso 1 calc R .
C9 C -0.2758(4) 0.3079(3) 0.5064(3) 0.0520(9) Uani 1 4 . .
H9A H -0.1754(7) 0.3072(16) 0.5010(15) 0.078 Uiso 1 calc R
H9B H -0.3383(19) 0.2833(12) 0.5825(4) 0.078 Uiso 1 calc R
H9C H -0.2994(25) 0.3845(5) 0.4835(13) 0.078 Uiso 1 calc R .
Cl0 C -0.4779(4) 0.2308(3) 0.4002(3) 0.0581(10) Uani 1 4 . .
H10A H -0.4881(12) 0.1800(16) 0.3505(17) 0.087 Uiso 1 calc R
H10B H -0.4838(12) 0.3090(6) 0.3697(20) 0.087 Uiso 1 calc R
H10C H -0.5550(4) 0.2137(22) 0.4721(4) 0.087 Uiso 1 calc R
Si3 Si 0.20450(11) 0.49259(8) 0.18238(8) 0.0478(3) Uani 1 4
Cll C 0.3527(5) 0.4263(4) 0.2173(4) 0.0794(1l4) Uani 1 4 .
H11A H 0.4202(19) 0.4849(4) 0.2173(27) 0.119 Uiso 1 calc R
H11B H 0.4027(22) 0.3766(21) 0.1629(15) 0.119 Uiso 1 calc R
H11C H 0.3142(6) 0.3822(23) 0.2903(12) 0.119 Uiso 1 calc R
Cl2 C 0.2702(5) 0.5682(4) 0.0401(4) 0.0809(14) Uani 1 4 . .
H12A H 0.3461(26) 0.6234(20) 0.0319(9) 0.121 Uiso 1 calc R .
H12B H 0.1907(10) 0.6071(23) 0.0255(10) 0.121 Uiso 1 calc R .
H12C H 0.3085(33) 0.5140(5) -0.0122(4) 0.121 Uiso 1 calc R .
C13 C 0.1210(6) 0.5962(4) 0.2776(5) 0.096(2) Uani 1 4 . .
H13A H 0.1924(13) 0.6551(18) 0.2699(23) 0.145 Uiso 1 calc R
H13B H 0.0853(37) 0.5581(7) 0.3532(5) 0.145 Uiso 1 calc R

H13C H 0.0409(27) 0.6304(24) 0.2599(21) 0.145 Uiso 1 calc R
Al2 Al 0.31430(12) 0.24664 0.80017(8) 0.0491(3) Uani 1 d . .
Ccl2 Cl 0.38581(11) 0.09820

0.90555(8) 0.0712(3) Uani 1 4 . .
0.67696(10) 0.0993(5) Uani 1 4 .
0.90072(15) 0.1293(7) Uani 1 4 .

Cl4 Cl 0.33977(15) 0.38320

)
8)
7) 0.72722(8) 0.0606(3) Uani 1 4 . .
9)
9)
Cl5 Cl 0.4325(2) 0.27202(14)

(
(
Cl3 Cl 0.09373(11) 0.21864(
(
4

loop

_atom_site aniso_label

_atom_site aniso_U_11

_atom_site aniso U 22

_atom_site aniso U 33

_atom_site aniso_U_23

_atom _site aniso U_13

_atom_site aniso U_12

All 0.0319(6) 0.0326(5) 0.0313(5) -0.0017(4) -0.0126(4) 0.0012(4)
Cll 0.0505(6) 0.0584(5) 0.0374(4) -0.0009(4) -0.0226(4) 0.0045(4)
N1 0.034(2) 0.0356(14) 0.0310(14) -0.0015(11) -0.0089(12) 0.0023(
Cl 0.041(2) 0.038(2) 0.040(2) -0.0108(14) -0.0135(15) -0.0009(14)

11)
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C2 0.037(2) 0.041(2) 0.033(2) -0.0066(13) -0.0137(14) -0.0001(14)

N2 0.034(2) 0.0291(12) 0.0315(13) -0.0038(10) -0.0122(11) 0.0033(10)
C3 0.039(2) 0.035(2) 0.041(2) -0.0002(13) -0.0166(14) 0.0058(14)

C4 0.048(2) 0.033(2) 0.044(2) 0.0047(13) -0.020(2) -0.0024(14)

N3 0.038(2) 0.0345(14) 0.0430(15) 0.0029(11) -0.0182(12) -0.0029(11)
Sil 0.0464(6) 0.0413(5) 0.0424(5) -0.0059(4) -0.0151(4) 0.0147(4)

C5 0.095(3) 0.045(2) 0.058(2) 0.004(2) -0.032(2) 0.014(2)

C6 0.043(2) 0.082(3) 0.079(3) -0.021(2) -0.024(2) 0.018(2)

C7 0.064(3) 0.056(2) 0.056(2) —-0.019(2) -0.015(2) 0.023(2)

Si2 0.0331(5) 0.0449(5) 0.0318(4) -0.0049(4) -0.0083(4) 0.0014(4)

C8 0.051(2) 0.051(2) 0.037(2) 0.0030(15) -0.010(2) -0.007(2)

C9 0.053(2) 0.060(2) 0.041(2) -0.017(2) -0.012(2) 0.007(2)

C10 0.040(2) 0.079(3) 0.049(2) -0.005(2) -0.010(2) 0.002(2)

Si3 0.0536(7) 0.0366(5) 0.0592(6) 0.0034(4) -0.0304(5) -0.0096(4)
Cll 0.065(3) 0.064(3) 0.116(4) 0.020(3) -0.051(3) -0.021(2)

Cl2 0.076(3) 0.082(3) 0.082(3) 0.028(2) -0.037(3) -0.037(3)

C13 0.124(5) 0.073(3) 0.120(4) -0.044(3) -0.067(4) 0.009(3)

Al2 0.0547(7) 0.0384(5) 0.0460(6) —-0.0051(4) -0.0086(5) 0.0004(5)

Cl2 0.0625(6) 0.0435(5) 0.0618(6) -0.0103(4) -0.0048(5) 0.0066(4)

C1l3 0.0600(7) 0.0799(7) 0.0507(5) —-0.0019(5) 0.0050(5) 0.0136(5)

(6) 0.0768(8) 0.0194(5) 0.0172(7) 0.0362(6)

2) 0.1440(14) -0.0125(10) -0.1010(13) -0.0496(11)

Cl4 0.1110(10) 0.0585
Cl5 0.168(2) 0.1135(1

_geom_special details
All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate (isotropic)
treatment of cell esds is used for estimating esds involving l.s. planes.

.
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loop_
_geom_bond_atom_site label 1
_geom_bond_atom_site label_ 2
_geom_bond _distance
_geom_bond_site symmetry 2
All N3 1.782(3)
All N1 1.947(3)
All N2 1.963(3)
All Cl1 2.1034(14)
N1 Cl 1.504(4)
N1 Sil 1.830(3)
Cl C2 1.511(4)
C2 N2 1.511(4)
N2 C3 1.519(4)
N2 Si2 1.850(3)
C3 C4 1.521(4)
C4 N3 1.481(4) .
N3 Si3 1.724(3)
Sil C5 1.839(4)
Sil C6 1.841(4) .
)
4

Sil C7 1.850(4
Si2 C10 1.841¢

.

)

Si2 C8 1.845(3) .
Si2 CS 1.850(3)
Si3 C11 1.843(4) .
Si3 C13 1.850(5)
Si3 Cl2 1.859(4)




Al2 Cl4 2.098(2) .
Al2 Cl5 2.116(2) .
Al2 Cl2 2.121(2) .
Al2 Cl3 2.144(2) .

loop__

_geom_angle atom_site label 1

_geom_angle_atom_site label 2

_geom_angle_atom_site label 3

_geom_angle

_geom_angle_site symmetry 1

_geom_angle site symmetry 3

N3 All N1 114.88(12) . .

N3 All N2 95.01(12) . .

N1 All N2 91.81(11) . .

N3 All Cl1 123.02(10)

N1 All Cl1 109.41(9) . .

N2 All Cl1 117.87(9) . .

Cl N1 Sil 113.2(2)

Cl N1 All 104.5(2) . .

Sil N1 All 123.19(15) . .

N1 Cl C2 109.8(2)

N2 C2 Cl1 110.5(2)

C2 N2 C3 109.7(2)

C2 N2 Si2 112.7(2) . .

C3 N2 Si2 108.6(2) . .

C2 N2 All 104.5(2) . .

C3 N2 All 101.5(2)

Si2 N2 All 119.08(

N2 C3 C4 110.5(2)

N3 C4 C3 109.3(2)

C4 N3 Si3 117.9(2)

C4a N3 All 107.3(2)

Si3 N3 All 134.0(2

N1 Sil C5 107.6(2)

N1 Sil C6 105.7(2)

C5 Sil C6 112.9(2)

N1 Sil C7 107.0(2)
)
)
2
2
)
(

15) ..
) .

C5 Sil C7 110.8(2
C6 Sil C7 112.4(2
Cl0 Si2 C8 111.2(
Cl0 Si2 C9 111.4(
C8 Si2 C9 111.4(2) .
Cl0 Si2 N2 107.64(14)
C8 Si2 N2 107.84(14)
C9 Si2 N2 107.11(14)
N3 Si3 Cl1 108.3(2)

N3 Si3 C13 110.4(2)

Cll Si3 C13 109.4(2)

N3 Si3 Cl12 109.5(2)

Cll Si3 C12 111.2(2)

C13 Si3 Cl12 108.0(2
Cl4a Al2 Cl5 112.13(
Ccla Al2 Cl2 109.59¢
Cl5 Al2 Cl2 108.19¢
Cla Al2 C13 111.37(
Cl5 Al2 C13 107.29¢
Cl2 Al2 Cl13 108.14(

_refine diff density_max

.535
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_refine diff density_min -.444
_refine diff density_ rms .051




