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The metathesis reaction of (dme)LiAsMith CISiMe;'Bu allows the isolation of bis(dimethyért-butylsilyl)-

arsanel in a rather poor yield. The inversion barrier of 64dl~ for 1 can be deduced from dynantid and

13C{*H} NMR experiments. The metalation @fby bis(tetrahydrofuran)barium bis[bis(trimethylsilyl)amide] in
tetrahydrofuran leads to the formation of tetrakis(tetrahydrofuran)barium bis[bis(dimethlatylsilyl)arsanide]

2. The coordination sphere of the metal center is best described as a pentagonal bipyramid with the arsanide
ligands in apical positions; however, one equatorial position remains unoccupied due to the steric shielding by
the demanding trialkylsilyl groups. Recrystallizationldfom toluene leads to the loss of tetrahydrofuran coligands
and the formation of dimeric (tetrahydrofuran)barium bis[bis(dimethyt-butylsilyl)arsanide]3. The barium

atom shows the small coordination number of 4, and therefore, extremely short terminas Bands of 319 pm

are observed. Crystallographic da: monoclinic,C2/c, a = 1981.8(7) pmp = 1137.4(3) pmg = 2445.9(7)

pm, s = 93.71(4%, Z = 4, wR2= 0.1193;3, monoclinic,P2,/c, a = 3077.91(1) pmb = 1165.53(1) pmg¢ =
2611.67(1) pmp = 93.58(1y, Z = 4, wR2= 0.1358.

Introduction metals and the heavier pentéleatoms attract increasing
. . ) attention due to monomedimer equilibria in aromatic hydro-
The alkaline earth metal chemistry experiences a vastly c4rhons and unique structures in the crystalline state. Trialkyl-

growing interest due to unexpected structures as for exampleg;y | substituted alkaline earth metal bis(phosphanides) with
the bent monomeric halogenidelsydroxides? and amidesand small alkyl groups contain a trigonal 4 bipyramid with the

the dimeric hydrideSof the type X-M(u-X)sM as predicted  eta| atoms in apical positiod® The enhancement of the
by ab initio SCF calculations. Furthermore, the easy access ofy|xiness of the trialkylsilyl substituents leads to the formation
appropriate synthons, the alkaline earth metal bis[bis(trimeth- ;¢ monocyclic derivatives of the type,R—M(L) jfu-PRoJoM-
ylsilyl)amides]# started a fruitful preparative chemistry of (L)n—PR, with neutral coligands L such as tetrahydrofuran or
molecular alkaline earth metal compounds. During the past few 1,2-dimethoxyethan¥. In toluene solution not only is the
years numerous novel derivatives have been characterized byonomerdimer equilibrium observed, but also the intramo-

X-ray structure determinations such as complexes with Ca  gcyjar phosphanide ligand exchange between the terminal and
C>6 and Ca-Sn o bondg as well as alkaline earth metal bridging sites.

thiolate$? (sulfanides), selenolateselanides), and tellurolatés , . .
: . ) Far less attention has been given to the homologous arsanides.
(tellanides). Compounds with bonds between the alkaline earth )
The tetrahydrofuran complexes of magnesittroalcium, and

strontium bis[bis(trimethylsilyl)arsanid€]are published; how-

T Dedicated to Professor Heinrich "Moon the occasion of his 70th

Birthday.
¥ X-ray structure analysis. (9) (a) Ruhlandt-Senge, K.; Davis, K.; Dalal, S.; Englich, U.; Senge, M.

(1) (a) DeKock, R. L.; Peterson, M. A.; Timmer, L. K.; Baerends, E. J.; O.Inorg. Chem1995 34, 2587. (b) Ruhlandt-Senge, Kiorg. Chem.
Vernooijs, P.Polyhedron199Q 9, 1919. (b) Seijo, L.; Barandiaran, 1995 34, 3499.
Z.; Huzinaga, SJ. Chem. Phys1991 94, 3762. (c) Kaupp, M,; (10) (a) Becker, G.; Klinkhammer, K. W.; Schwarz, W.; Westerhausen,
Schleyer, P. v. R.; Stoll, H.; Preuss, #.Am. Chem. S0d.991, 113 M.; Hildenbrand, TZ. Naturforsch1992 47B, 1225. (b) Gindelberger,
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H. J. Chem. Phys1991, 94, 1360. D. E.; Arnold, J.Inorg. Chem.1994 33, 6293.
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Royo, B.J. Chem. Soc., Chem. Commua®891, 724. (12) Westerhausen, M. Organomet. Cherml994 479 141.
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ever, no barium bis(arsanide) is described thus far. Here we
report the synthesis and solid-state structures of monomeric and
dimeric, monocyclic tetrahydrofuran adducts of barium bis[bis-
(dimethyl+ert-butylsilyl)arsanide] as well as the dynamic
behavior of bis(dimethytert-butylsilyl)arsane.

Results and Discussion

Preparation. (1,2-Dimethoxyethan®,O')lithium arsanide
(dme)LiAsH:!7 proved to be a suitable synthon for the prepara-
tion of bis(trialkylsilyl)arsanes. The metathesis reaction with
chlorodimethyltert-butylsilane allows the isolation of bis-
(dimethyltert-butyl)arsanel in a rather poor yield according
to Scheme 1. The metalation @fwith bis(tetrahydrofuran)-
barium bis[bis(trimethylsilyl)amide] yields quantitatively color-
less tetrakis(tetrahydrofuran)barium bis[bis(dimethylsigt-
butylsilyl)arsanide] 2. Recrystallization from concentrated
toluene solutions leads to the loss of neutral coligands and toFigure 1. Molecular structure and numbering scheme 2fThe
the formation of dimeric monocyclic bis(tetrahydrofuran)barium €llipsoids represent a 50% probability. The hydrogen atoms are omitted
bis[bis(dimethysilyltert-butylsilyjarsanideB. Scheme 1 shows for clarity. The atoms of the symmetry-related half of the molecule

. A are marked with an apostrophe. The disordering within the arsanide
the monomer-dimer equilibrium; however, the NMR param-  |igand is not shown.
eters of both the compoundsand2 show only small differences
and the prove of the coexistence of monomers and dimers inwhereas slightly longer BaO bonds are realized for (dm8pa-

toluene solution is not unequivocally possible ¥y, 13C, or [P(SIM&CHy),]2*2 (283 pm) with an 8-fold coordinated metal

29Si NMR spectroscopy. center. The higher coordination number of the last-mentioned
Molecular Structure of 2. The molecular structure of the  barium bis(phosphanide) affects more clearly the-Babond

C, symmetric molecule and the numbering scheme afre lengths, which amount 333 pm, whereas the other phosphanides

shown in Figure 1. The barium atom is coordinated distorted with a 6-fold coordinated metal center display-Bavalues of
pentagonal bipyramidically with a vacant coordination site in approximately 319 pm. The B&As bond length of 330 pm is
the equatorial plane. As a consequence the Babonds are even shorter than the barium pentele distance in the highly
tilted toward the coordination gap, and the-Aa—As' moiety coordinated barium bis(phosphanide).

is bent with an angle of 14?8 The Ba-O distances of One of the dimethytert-butylsilyl groups is disordered on
approximately 276 pm are in the range of the values observedtwo sites (Si2a and Si2b) with a population ratio of 0.483(9):
for the barium bis(amides) (thBa[N(SiMe),] 2! and the dimer 0.517(9). This overlying of one of the trialkylsilyl substituents
{(thf)Ba[N(SiMes)2]2} 28 (273 and 277 pm, respectively) as well  leads to different angle sums of the arsenic atom of 331.1 and
as the barium bis(phosphanides) (BA[P(SiMe),].*° and 350.5 for the fragments Ba/As/Sil/Si2a and Ba/As/Sil/Si2b,
(thf);Ba[P(SiMePr)y],1* (272 and 275 pm, respectively), respectively. In both of these cases, the bis(trialkylsilyl)arsanide
anion fills the same space (Figure 2). This observation clearly
(16) Westerhausen, M.; Schwarz, \&. Naturforsch.1995 508, 106. shows that the intramolecular steric and electrostatic arguments

(17) (a) Becker, G.; Schmidt, M.; Westerhausen ZvAnorg. Allg. Chem. : . . .
1992 607, 101, (b) Becker, G.; Kshammer, D.. Mundt, O.. Wester- dominate the structure of this highly ionic molecule, thus

hausen, M. InSynthetic Methods of Organometallic and Inorganic ~ allowing a wide tolerance for the angle sum due to easily
Chemistry(Herrmann/Braue); Herrmann, W. A., Karsch, H. H., Eds.; possible tilt movements.

Thieme: Stuttgart, 1996; Vol. 3, p 189. ; innic limi
(18) Vaartstra, B. A Huffman, J. C.- Streib. W. E.: Caulton, K.It@rg. Intermolecu]ar interaction is I|m.|ted.on van der Wagls forces.
Chem.1991 30, 121. Due to the shielding of the coordination gap the barium atoms

(19) Westerhausen, M.; Schwarz, W.Organomet. Chenl993 463 51. of 2 show no close contacts to neighboring molecules. There-
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Table 1. Selected Bond Lengths (pm) and Angles (deg) of Dimeric
(Tetrahydrofuran)barium Bis[bis(dimethté+t-butylsilyl)arsanide]3

n 1 2 3 4

Bal-As(n) 332.83(7) 332.36(7) 318.90(7)
Ba2—As(n) 330.27(6) 333.58(7) 318.88(7)
As(n)—Si(n1) 233.0(2) 2325(2) 230.4(2) 231.0(2)
As(n)-Si(n2) 2326(2) 232.3(2) 2311(2) 231.8(2)
Ba(n)-05/06 273.9(4) 269.1(4)

As1-Bal-As(n) 80.92(2) 121.06(2)
Asl-Ba2—As(n) 81.11(2) 118.63(2)

; As2—Bal-As(n) 121.31(2)
Figure 2. Representation of the disordering of one of the dimethyl- AS2-Ba2-As(n) 124.33(2)

Si(n1)-As(n)-Si(n2) 106.03(7) 100.78(7) 105.29(7) 105.59(8)
Bal-As(n)-Si(nl)  114.64(5) 104.22(5) 118.80(6)
Bal-As(n)-Si(n2)  119.70(5) 124.09(5) 104.34(5)

tert-butylsilyl substituents o. The atoms are drawn with arbitrary
radii, and the hydrogen atoms are omitted for clarity.

c4o1 Ba2-As(n)-Si(n1)  108.24(5) 118.33(5) 92.54(5)

A Ba2-As(n)-Si(n2)  108.21(5) 111.80(5) 129.73(8)

X O5-Bal-As(n) 125.1(1)  119.7(1)  92.3(1)
06-Ba2—-As(n) 115.8(1) 124.0(1) 95.1(1)

Table 2. Chemical*H, 3C{*H}, and?*Si{H} Shifts of
Bis(dimethyltert-butylsilyl)arsanel as Well as the Monomeric and
Dimeric Barium Bis(arsanides) and 3

compound 1 2 3
212 solvent benzends thf-dg tolueneds
7 g, IH NMR
c214 (LS, A% d(SiMe) 0.21,0.31 0.17 0.51
: o(‘Bu) 0.99 0.90 1.18
A O(AsH) —-0.19 - -
ke ¥ &7
c2n b‘\‘ oot \ S _ BC{'H} NMR
C221 coos®Y $¥Bal  cPs o(SiMe) —1.85,0.74 3.65 3.39
0(CMe3) 18.58 19.87 26.35
0(CMes) 26.68 26.79 28.15
295j{1H} NMR
o(Si) 16.08 20.12 16.19

coordinated lithium and pentele atoms even though the larger
, > van der Waals radius influences the-&i distances (for E=

c3M P, 221 pn¥? for E = As, 231 pniY).

Figure 3. Molecular structure and numbering scheme of dim&ric The_ AS._SI bond lengths show a small dependency from the

The ellipsoids represent a 50% probability. The hydrogen atoms are COOrdination number of the arsenic atom whether the arsanide

omitted for clarity. ligand is bridging (mean value 232.6 pm) or terminally bonded

(231.1 pm). These values lie in the expected range for

fore, the crystal structure is best described as a hexagonal closegtrsanided?'®* whereas the AsSi bond lengths of dimeric
packing of molecules distorted due to the ellipsoid shape of bis[bis(trimethylsily)arsanyl]stannylefand the arsanes such
the molecules. as (MeSi),As—As(SiMe;),?® amount to approximately 236 pm.
Molecular Structure of 3. The molecular structure & is Another point of interest is the angle sum at the pentele atom
displayed in Figure 3. The barium atoms Bal and Ba2 are Of the terminally bonded arsanide ligand. For the alkaline earth
coordinated distorted tetrahedrally by two bridging and one Metal bis[bis(trimethylsilyl)arsanides] these values vary strongly
terminal arsanide substituent as well as one tetrahydrofuranP&tween 309and a planar coordination sphere of the As-atom.
molecule. The distortion results from the small endocyclic 1N€ atoms As3 and As4 display with angle sums of ap-
As1l-Ba—As2 angles of approximately 81which leads to a  Proximately 328 pyramidal coordination spheres. The differ-
widening of the exocyclic AsBa—As angles up to 124°31n ences observed for the distal and proximal endocycliaAs(
Table 1 selected structural parameters are listed. Due to theBal—As3 and Ast)—Ba2—As4 angles are a consequence of

rather small coordination number of four of the metal centers, Steric_intramolecular repulsion between the bulky arsanide
the Ba-O distances are slightly shortened. substituents and the coordinated tetrahydrofuran molecules.

Spectroscopic Data. Table 2 summarizes the NMR data of
arsanel as well as of compound® and3. The trialkylsilyl
groups of the bridging and terminal arsanide ligand$ afre
not distinguishable by NMR spectroscopy. A similar observa-

The structural parameters of compouBdare surprisingly
similar to the corresponding values of the din{gthf),Ba-
[P(SiMe&/Pr)] 2} 21 with Ba—P bond lengths to the terminal and
bridging bis(dimethylisopropylsilyl)phosphanide ligands of 316
and 332 pm, respectively; however, the coordination number > \a "= \vivhaier . Anorg. Allg. Chem1982 492 28.
of the barium atoms in the phosphanide is raised to 5. Similar (22) (a) westerhausen, M.; Enzelberger, M. M.; Schwarz) M@rganomet.
Li—E bond lengths are also observed for [(dme)LIE(Sijde Chem. 1995 491, 83. (b) See also: Driess, M.; Janoschek, R.;

H 0 1 i Pritzkow, H.; Rell, S.; Winkler, UAngew. Chem1995 107, 1746;
with E as P9 (256 pm) and A% (259 pm) with quadruply Angew. Chem.. Int. £d. Engloos 34 1614,
(23) (a) Becker, G.; Gutekunst, G.; Witthauer, Z.Anorg. Allg. Chem.
(20) Becker, G.; Hartmann, H.-M.; Schwarz, \®. Anorg. Allg. Chem. 1982 486, 90. (b) See also: Driess, M.; Pritzkow, Angew. Chem.
1989 577, 9. 1992 104, 449; Angew. Chem., Int. Ed. Endl992 31, 460.
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Me

H
As |Si
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Figure 4. Newman projection along the AsSi bond in 1. The
nonequivalence of the two silicon-bonded methyl groups is clearly
shown.

T=10°C

T=25°C

T=30°C
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i

T BB ! [
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Figure 5. DynamicH NMR studies of the silicon-bonded methyl
groups of bis(dimethytert-butylsilyl)arsanel (see text). Experimental
data: solvent benzerdy; 399.785 MHz.

tion was made for the bis(trimethylsilyl)Jamide ligands of the
dimeric barium bis[bis(trimethylsilyl)Jamides]. Due to the high
ionicity of these compounds only small effects if any are to be

Westerhausen et al.

Trisilylamine is planaf8 whereas trisilylphosphane and -arsane
display Si-E—Si-bond angles of 96%8 and 94.2,2° respec-
tively. Due to the bulky trialkylsilyl groups, further reduction
of the energy barrier and enlargement of the-5+Si angles

is realized as can be seen from the comparison of RJ$H
and P(SiMe)z (105.2 30).

Conclusion

The tetrahydrofuran complexes of the barium bis[bis(dimeth-
yl-tert-butylsilyl)arsanides] are mainly ionic compounds. Elec-
trostatic interactions (aniefcation attraction, anionanion
repulsion) as well as steric interligand repulsion dominate the
structural parameters such as the bond lengths and the angle
sums of the arsenic atoms. Furthermore, the electrostatic nature
levels out the chemical shifts as well as the coupling constants
of the terminal and bridging arsanide substituents of the
monomeric and dimeric barium bis(arsanides).

Experimental Section

All experiments and manipulations were carried out under argon
purified by passage through BTS catalyst an@. Reactions were
performed by using standard Schlenk techniques and dried, thoroughly
deoxygenated solvents. The starting materials (1,2-dimethoxyethane-
0,0)lithium arsanid&’ and barium bis[bis(trimethylsilyl)amid}?431
were prepared by literature procedures. NMR spectra were recorded
on the Bruker spectrometers AM200, AC250, and AM400 or JEOL
spectrometers GSX270 and EX400. A Perkin-Elmer Paragon 1000 PC
spectrophotometer was used to record the IR spectra; solid substances
were measured in Nujol between CsBr windows (vs, very strong; s,
strong; m, medium strong; w, weak; vw, very weak; sh, shoulder). The
frequencies in the region of the Nujol vibrations are not listed.

Caution: Arsenic compounds are extremely toxic and may be
absorbed by inhalation and through the skin. During the synthesis of
1, arsane AsHlis formed.

Synthesis of Bis(dimethyltert-butylsilyl)arsane, 1. At —10°C a
solution of 15.1 g of CISiMgBu (100 mmol) in 40 mL of 1,2-
dimethoxyethane was dropped slowly to 200 mL of a 0.5 M 1,2-
dimethoxyethane solution of (dme)LiAsH After complete addition,
the reaction mixture was stirred at room temperature for 48 h before
all volatile materials such as solvents anghsiSiMeBu were removed
in a vacuum. The residue was dissolved in 80 mhentane and filtered
to separate the precipitated LiCl. The distillation in a vacuum yields,
at 65°C/5 x 1072 Torr, 3.58 g of HAs(SiM&Bu),, 1 (11.7 mmol;

expected on the NMR experiments_ Spec|a| attentlon has to 23%) as a colorless ||qU|d, which solidified SlOle atroom temperature.

be drawn to the arsank Provided that the arsenic atom is
surrounded trigonal pyramidically, the two methyl groups

bonded to the silicon atom are diastereotopic and magnetically
inequivalent. This is best demonstrated by a Newman projection

along the As-Si bond (Figure 4). This fact enables us to
calculate the inversion barrier &f The inversion of amines,

Mp: 36—38°C. NMR data are summarized in Table 2. MS (70 eV,
sample temperature 300 K): 306 (3, M), 249 (2, HAbRI,Bu), 115

(15, SiMe'Bu), 75 (100, As), 73 (68, SiMg 59 (10). IR (CsBr):
2950 s, 2926 s, 2894 m, 2882 m, 2854 m, 2709 vw, 2083 AsK),

1464 vs, 1415 m, 1387 w, 1361 s, 1256 s, 1244 s, 1006 m, 937 w, 836
vs, 819 m, 799 m, 767 s, 688 m, 672 s, 630 w, 573 w, 531 w, 405 w,
375w, 337 w, 284 vw, 261 w. RE (single crystal): 2964 sh, 2952 s,

phosphanes, and arsanes has been a point of interest for moreg26 s, 2894 vs, 2881 sh, 2855 s, 2767 vw, 2708 sh, 2703 w, 2081 vs
than thirty years® Figure 5 shows the temperature dependency (vAsH), 1258 sh, 1247 w, 1203 m, 1182 m, 1004 w, 938 m, 835 sh,
of the IH resonances of the silicon bonded methyl groups. On 817 m, 770 w, 689 mMsSiCy), 672 s ¢SIC), 577 vs ¢sSiCy), 529 w,

the basis of the GutowskyHolm equatior® an inversion barrier
of 64 k¥mol~ is deduced. A verification succeeded by the
interpretation of the dynamiéC{*H} NMR spectra. This value

is very small considering the inversion barriers of ammonia (24.5 (29)

kJmol~1), trimethylamine (31.4 kinol1), and of phosphane
PHs (155 kdmol1).27 On the other hand silyl substituents lower

the inversion barrier and lead to increased SIESi bond angles.(30)

(24) Westerhausen, Mnorg. Chem.1991, 30, 96.

(25) Rauk, A.; Allen, L. C.; Mislow, K. Angew. Chem197Q 82, 453.

(26) (a) Gutowsky, H. S.; Holm, C. Hl.. Chem. Physl956 25, 1228. (b)
See also: Kessler, HAngew. Chem197Q 82, 237.

(27) Holleman, A. F.Lehrbuch der anorganischen Chemie/Holleman-
Wiberg 101st ed.; W. de Gruyter: Berlin, 1995.

410's, 393 w, 338 MAASSH), 301 vw, 266 sh, 233 w, 202 8SiC,C),

(28) (a) Hedberg, KJ. Am. Chem. Sod955 77, 6491. (b) Barrow, M. J.;

Ebsworth, E. A. V.J. Chem. Soc., Dalton Tran$984 563.

(a) Beagley, B.; Robiette, A. G.; Sheldrick, G. M.Chem. Soc. A

1968 3002. (b) Beagley, B.; Medwid, A. R.. Mol. Struct.1977, 38,

239.

Forsyth, G. A.; Rankin, D. W. H.; Robertson, H. E.Mol. Struct.

199Q 239, 209.

(31) (a) Boncella, J. M.; Coston, C. J.; Cammack, JPKlyhedron1991,
10, 769. (b) Drake, S. R.; Otway, D. J.; Perlepes, SMRin Group
Met. Chem1991, 14, 243. (c) Bartsch, R.; Drost, C.; Klingebiel, U.
In Synthetic Methods of Organometallic and Inorganic Chemistry
(Herrmann/Brauer); Herrmann, W. A., Auner, N., Klingebiel, U., Eds.;
Thieme: Stuttgart, 1996; Vol. 2, p 62. (d) Kuhlman, R. L.; Vaartstra,
B. A,; Caulton, K. G.Inorg. Synth.1997, 31, 8.
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168 w, 148 sh, 120 w. Anal. Found (calcd for AgSiHs;, 306.47
g-mol™): C, 46.79 (47.03); H, 9.98 (10.20)

Inorganic Chemistry, Vol. 37, No. 4, 199%23

Table 3. Crystallographic Data o2 and3 as Well as Details of the
Structure Solution and Refinement Procedures

Synthesis of Tetrakis(tetrahydrofuran)barium Bis[bis(dimethyl-

tert-butylsilyl)arsanide], 2. A 3.08 g amount ofl (10.0 mmol)
dissolved in 5 mL of tetrahydrofuran was dropped-80 °C to a
solution of 3.03 g of bis(tetrahydrofuran)barium bis[bis(trimethylsilyl)-
amide] (5.02 mmol) in 25 mL of tetrahydrofuran. After warming to
room temperature and stirring for additional 12 h, the solution was
concentrated to a few milliliters. At30 °C 3.5 g of crystalline2

(3.53 mmol, 70%) precipitated. Mp: 780 °C (dec). NMR data are
listed in Table 2. IR (Nujol, CsBr): 1401 w, 1354 m, 1293 w, 1240
s, 1228 s, 1184 w, 1073 w, 1038 vs, 1005 s, 936 m, 910 sh, 879 s, 818
vs, 789 vs, 741 s, 669 s, 650 vs, 570 s, 413 vs, 384 s, 379 s, 332 w.
Anal. Found (calcd for gHgAs,BaQ,Sis, 1036.68 gmol™): C, 43.78
(46.34); H, 8.82 (8.95).

Synthesis of Dimeric (Tetrahydrofuran)barium Bis[bis(dimethyl-
tert-butylsilyl)arsanide], 3. A 1.1 g amount of2 (0.98 mmol) was
dissolved in 2 mL of toluene. The solution is filtered if any solid
material is present. After removal of the volatile amount of tetrahy-
drofuran and concentration to an oil the toluene solution is slowly cooled
from +50 to+7 °C. Slightly reddish crystals & precipitate nearly
guantitatively. Mp: 89-90 °C (dec). NMR data are summarized in
Table 2. IR (Nujol, CsBr): 1403 m, 1360 m, 1294 vw, 1245 vs, 1201
w, 1183 w, 1073 vw, 1037 s, 1005 s, 935 s, 876 m, 670 s, 658 s, 571
s, 526 vw, 408 s, 375 s, 334 vw, 302 vw. Anal. Found (calcd for
BapAssSigCseH13602, 1640.65 gmol1): C, 39.77 (40.99); H, 7.86
(8.36).

X-ray Structure Analysis. Suitable single crystals of the derivatives
2 and3 were covered with Nujol and sealed in thin-walled capillaries.
The crystal structure analysis #fvas performed on the diffractometer

compound 2 3
empirical formula GoHgoAS,- CosH145ASs-
BaQSi4 B@Ozsig
fw (g mol™?) 1036.68 1757.89
tempT (°C) 193 183
space grouf C2/c (No.15) P2j/c(No. 14)
unit cell dimens
a(pm) 1981.8(7) 3077.91(1)
b (pm) 1137.4(3) 1165.53(1)
¢ (pm) 2445.9(7) 2611.67(1)
p (deg) 93.71(4) 93.58(1)
V (nne) 5.502(3) 9.35076(9)
VA 4 4
Pcalcd (9 cm3) 1.252 1.249
A (nm) 71.073 71.073
u (mm2) 2.034 2.377
Rindiceg with | > —¢(l) (data) 5289 18676
wR; 0.1193 0.1358
R1 0.0570 0.0771
Rindiceg with | > 2¢(1) (data) 4445 15971
wR; 0.1137 0.1295
Ry 0.0438 0.0587
goodness-of-fit® on F2 1.048 1.184
residual density (e nrd) 880;—1065 2339586

as={y[W(Fs? — FA4/(No — Np)}¥2. P Definition of theRindices:
Ri = (3|IFol — IFel)/ZIFo|- WRe = { T [W(Fo? — FH/ 3 [W(Fo?)7} 2
with wt = 02(F2) + (aP)2.3

displacement parameters of all non-hydrogen atoms were treated

Siemens P4; three standard reflections were measured periodically asnisotropically. For all calculations the atom form factors of the neutral

a check of crystal and instrument stability and showed no decay. The
data of3 were collected on a Siemens P4 equipped with a SMART
area detector. Graphite-monochromated Ma Kdiation was used

in both cases. For the two compounds a semiempirical absorption
correction fy scan) was applied. The crystallographic data as well as
details of the structure solution and refinement procedures are sum-
marized in Table 3.

The crystal structures were solved by direct methods with the
program SHELXTL Plug* The refinement of the structures succeeded
with the program packages SHELXL-¥2nd SHELXTL PC, version
5.033* where the functiony[w(Fs> — F?)? was minimized. The

(32) Hahn, T., Edinternational Tables for Crystallography, Vol. A, Space
Group Symmetry2nd ed.; D. Reidel: Dordrecht, 1984.

(33) Sheldrick, G. MSHELXL-93 Program for Crystal Structure Deter-
minationr Universita Goéttingen: Gitingen, 1993.

(34) (a) SHELXTL PC 5.03Siemens Analytical X-Ray Instruments Inc.:
Madison, WI, 1990. (bHELXTL Plus 4.0Siemens Analytical X-Ray
Instruments Inc.: Madison, WI, 1989.

atoms Ba, As, Si, O, and*€as well as hydrogéfwere used. The H
atoms were taken into account in idealized positions with fidedlues
and C-H distances of 96 pm.
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