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previously reported, the distances in 2 are large compared
to other lithium cyclopentadienides and this was attributed
to a primarily electrostatic bonding in that complex.12

bulk and space. The structure provides the experimental
basis for future calculations on lithium cyclopentadienides
which should include bridged oligomers.

Conclusion
Base-free [ (trimethylsilyl)cyclopentadienyl]lithium
forms a highly-ordered polymeric structure which explains
ita low solubility. Although the supersandwich structure
is composed of a trimetallic repeating unit, 3-fold symmetry is not present in the stacks of C,H4(SiMe3)Liunits.
Instead, the trimethylsilyl groups are oriented in a complicated three-dimensional arrangement of substituent
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Summery: Lithiation of l-bromo-2,4,6-triphenylbenzene
with n -butyliithium in diethyl ether gives (2,4,64riphenyIpheny1)iithlum-bls(dlethy1 ether), whose X-ray crystal
structure has been determined. This compound is a rare
example of a monomeric organoiithium reagent: the
lithium atom adopts a planar three-coordinate geometry
defined by the ipso carbon of the 2,4,6-triphenyiphenyI
group and two oxygen atoms of the diethyl ether solvate
LI-C = 2.08 (2) A, Li-O = 1.93 ( I ) A, O-LI-C
= 124.0 (4)O, 0-Li-0 = 112.0 (8)'. Crystal data for
uC3.J-I3,O2 at 26 O C : monoclinic, space group I 2 l a , with
8 = 11.732 (7) A, b = 20.538 (13) A, c = 11.723 (9) A,
,B = 95.06 (e)", V = 2814 (3) A3, Z = 4, RF = 0.067,
R,, = 0.064 for 153 variables and 783 observed refiections.

Introduction
Organolithium reagents are almost without exception
oligomeric in both solution and the solid state the most
commonly encountered oligomers are tetramers and hexamers.l Solvated organolithiumreagents are often dimeric
as in the N,N,",N'-tetramethylethylenediamine2
adduct
of phenyllithium, Li2Ph2.2tmede3The first monomeric
aryllithium reagents, LiPh-pmdt4 and Lic&(t-B~)~.
tmpn? have only recently been structurally characterized,
and monomeric alkyllithium reagents with one Li-C interaction per lithium atom remain scarce: among these
are the bulky alkyls LiCH(SiMe3)2.pmdt,6 LiC(SiMe2Ph),*thf,7and LiCH(SiMe2)2(CH2)4med,8
the 2,6dithiacyclohexyl reagents LiC4S2H7-tmedg and
(1) Setzer, W. N.; von R. Schleyer,P. Ado. Organomet. Chem. 1985,
24,353-451.
(2) Abbreviations used tmed NJVJV'JV'-tetramethylethylenediamine, pmdt = N,N,N',N",N"-pentethyldiethylenetriamine,tmpn =
NJVJV'JV'-tetramethylpropylenediamine, thf = tetrahydrofuran.
(3) Thoennes, D.; We&, E. Chem. Ber. 1978,111, 3157-3161.
(4) Schfunan, U.; Kopf, J.; Webs, E. Angew. Chem., Int. Ed. Engl.
1985,24,215-216.
(5) Maetzke, T.; Seebach, D. Helu. Chim. Acta 1989, 72, 624-630.
(6) Lappert, M. F.; Englehardt, L. M.; Raeton, C. L.; White, A. H. J.
Chem. Soc., Chem. Commun. 1982, 1323-1324.
(7) Eaborn. C. E.: Hitchcock, P. B.: Smith. J. D.:' Sullivan. A. C. J.
Chem. SOC.,Chem. Commun. 1983,13b&1391.
(8) Robison, J. L.; Davis, W. M.; Seyferth, D. M.Organometallics
1991, io,3386-3389.
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Table I. Crystal Data for LiCaHphl*Et10 at 26 OC
space group: Z2/a
V = 2814 (3) A3
a = 11.732 (7) A
z = 4
b = 20.538 (13) A
mol wt = 460.59
c = 11.723 (9) A
tidd = 1.087 g cm-3
6 = 95.06 ( 6 ) O
ydd = 0.61 cm-'
(y=y=goo
m e = 0.3 X 0.4 X 0.4 nun
diffractometer: Syntex P21
radiation: Mo Kit, X = 0.71073 A
monochromator: graphite crystal, 28 = 12O
scan range, type, speed 3.0 < 28 < 53.0°, w/28, 2-16' min-'
no. of rflctns: 3274, 2935 unique, 783 with Z > 2.58a(Z)
internal consistency: Ri = 0.039

RF = 0.067
R c a ~ 0.064

variables = 153
p factor = 0.020

LiC4S2H6Phdmed.thf,10
and the phosphinoalkyle LiCH(PMe2)(SiMe3)*pmdtl1
and LiCH2PPh2*tmed.l2J3
We have been interested for several years in the use of
2,4,64riphenylphenyl substituents to prepare sterically
encumbered metalloporphyrin c e n t e r ~ . l ~ This
- ~ ~ bulky
aryl group may also be of utility as a ligand in transition-metal and main-group chemistry. Mubstituted aryl
ligands such as the 2,4,64rimethylphenyl group (mesityl)
and the 2,4,6-tris(tert-butyl)phenylgroup ('supermesityl")
have already proven to be highly useful substituents in
main-group ~hemistry.l~-~
Such groups, by virtue of their
(9) Amstutz, R.; Seebach, D.; Seiler, P., Schweizer, B.; Dunitz, J. D.
Angew. Chem., Int. Ed. Engl. 1980,19, 53-54.
(10) Amstutz, R.; Dunitz, J. D.; Seebach, D. Angew. Chem., Znt. Ed.
Engl. 1981,20,465-466.
(11) Karech, H. H.; Zellner, K.; Mikulcik, P.; Lachmann, J.; MOller,
G. Organometallics 1990,9, 190-194.
(12) Fraenkel, G.; Winchester, W. R.; Willard, P. G. Organometallics
1989,8, 2308-2311.
(13) There are several organolithium reagents in which the lithium

interacts with the a-carbon center 88 well as with other nearby atoms:
Brooks, J. J.; Stucky, G. D. J. Am. Chem. SOC.1972, 94, 7333-7338.
Brooks, J. J.; Rhine, W.; Stucky, G. D. J. Am. Chem. SOC.1972, 94,
7339-7346. Byme, L. T.; Engelhardt, L. M.; Jacobean, G. E.; Leung,
W.-P.; Papaaergio, R. I.; Raston, C. L.; Skelton, B. W.; T w h , P.; White,
A. H. J. Chem. SOC.,Dalton Tram. 1989,105-113 and referencee therein.
(14) Suslick, K. S.; Fox, M. M. J. Am. Chem. SOC.1983, 106,
3507-3510.
(15) Suslick, K. S.;Fox, M. M.; Reinert, T. J. J. Am. Chem. Soc. 1984,
106,4522-4525.
(16) Cook, B. B.; Reinert, T. J.; Suslick, K. S. J. Am. Chem. Soc. 1988,
108,72ai-72~.
(17) Cowley, A. H. Polyhedron 1984,3, 38%432.
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Table 11. Atomic Coordinates for LiCeH#hS 2Etz0
Ylb
-0,0085 (4)
0.0303 (3)
0.0974 (3)
0.1336 (4)
0.2052 (4)
0.2400 (3)
0.3074 (3)
0.3409 (5)
-0.0029 (3)
-0.0492 (3)
-0,0799 (3)
-0.0651 (4)
-0.0202 (3)
0.0107 (3)
-0.1097 (8)
-0.1623 (2)
-0,1545 (7)
-0.1077 (8)
-0,2136 (10)
-0.2333 (8)
-0.120 (1)
-0,135 (1)
-0.201 (1)
-0.264 (1)

xla

c1

c2
c3
c4
c5
C6
c7
C8
c9
c10
c11
c12
C13
C14
Li

0
C15A
C16A
C17A
C18A
C15B
C16B
C17B
C18B

ZIC

0.0
0.0835 (5)
0.0853 ( 5 )
0.0
0.0
0.0976 (6)
0.0982 (6)
0.0
0.1748 (5)
0.1458 (6)
0.2316 (6)
0.3437 (7)
0.3732 (6)
0.2891 (5)
0.0
4.1090 (5)
-0.240 (2)
-0.272 (1)
-0-120 (1)
0.005 (1)
0.197 (2)
0.315 (2)
0.052 (2)
0.086 (2)

Table 111. ,sportant Bond Distances (A) and Angles (bag)
for LiC8H2Phs 2EtzOa
Bond Distances
2.08 (2)
Cll-Cl2
Li-C1
1.36 (1)
Li-0
1.93 (1)
C12C13
1.36 (1)

“ ” - -

Figure I. ORTEP diagram of Li(C6H2Ph3)*2Eb0(1). Thermal
ellipsoida are drawn at the 35% probability level, while hydrogen
atoms are represented by arbitrarily-sized spheres.

steric size, inhibit catenation reactions and permit the
isolation of compounds that contain multiple bonds between main-group elements. The bulky groups can also
considerably reduce the coordination number about a
transition metal, for example, one-coordinate copper and
silver complexes have recently been isolated that contain
the 2,4,64riphenylphenylligand.23 We now describe the
synthesis and X-ray crystal structure of the unusual monomeric aryllithium reagent Li(C6H2Ph3).2Et@.24

Results and Discussion
Synthesis of (2,4,6-Triphenylphenyl)lithium.
Metalation of l-bromo-2,4,6-triphenylbemne with n-butyllithium in diethyl ether followed by addition of pentane
and cooling to -20 OC yields the crystalline aryllithium
reagent Li(C6H2Ph3)*2Et&(1) in high yield. This com(C6H2Ph3)Br+ Lib-Bu) + 2Eb0
Li(C6H2Ph3).2Et.& + n-BuBr

1

pound is readily soluble in ethers and aromatic hydrocarbons, and ita ‘H and 13CNMR spectra c o n f i i ita pu(18) Smit, C. N.; Bickelhaupt, F. Organometallics 1987,6,1156-1163.
(19) Masamune, 5.In Silicon Chemistry; Corey, J. Y., Corey, E. J.,
Gaepar, P. P., Eds.;Ellii Ham& Chichester, U.K., 1988, Chapter 25.
(20) West, R.; Fink, M. J.; Michl, J. Science 1981, 214, 1343-1344.
(21) Yosifuji, M.; Shima, I.; Inamoto, N.; Hiroteu, K.; Higuchi, T. J.
Am. Chem. SOC.1981,103,4587-4589.
(22) Hem, M.; Klingebiel, U. Angew. Chem., Int. Ed. Engl. 1986,25,
649-650.

(23) Lingnau, R.; StrHhle, J. Angew Chem., Int. Ed. Engl. 1988, 27,
436.
(24) Profemor P. P. Power hae informed us that he ha^ ala0 prepared

and crystallographicallycharacterizedLi(CBH2Ph&w0.Interestingly,
his crystale were orthorhombic, space group Pcab, and poeeeseed approximately twice our cell volume. Otherwise, the molecular structure
of the (2,4,6-triphenylphenyI)lithiumreagent b a d on our resulta and his
are very similar. We thank Profeesor Power for communicating this result
to us. See: Olmstead, M. M.; Power, P. P. J. Organomet. Chem. 1991,

4041-6.

0.75
0.7010 (5)
0.7031 ( 5 )
0.75
0.75
0.7792 (5)
0.7788 (6)
0.75
0.6410 (5)
0.5577 (5)
0.5010 (5)
0.5287 (6)
0.6109 (6)
0.6676 (5)
0.75
0.6576 ( 5 )
0.685 (1)
0.597 (1)
0.582 (1)
0.578 (1)
0.898 (2)
0.649 (2)
0.936 (2)
0.937 (2)

Cl-C2
C243
c344
C249
c445
CM6
C6-C7
C7C8
C9-ClO
ClO-cl1

1.423 (7)
1.378 (8)
1.396 (7)
1.496 (8)
1.47 (1)
1.366 (7)
1.385 (9)
1.357 (8)
1.385 (8)
1.403 (9)

0-Li-Cl

124.0 (4)
112.0 (8)
124.1 (4)
111.8 (6)
124.2 (5)
121.9 (6)
115.8 (7)
118.7 ( 5 )
117.0 ( 5 )
122.1 (4)
121.5 (4)
116.9 (7)

c13414
C14-C9
OC15A
O-Cl5B
M17A
OC17B
C15AC16A
C15B416B
C17A-Cl8A
C17B-Cl8B

1.391 (9)
1.377 (8)
1.60 (2)
1.45 (2)
1.37 (2)
1.55 (2)
1.44 (2)
1.57 (3)
1.52 (2)
1.35 (3)

Bond Angles
0-Li-0‘

Li-Cl-CB
C24142’
Cl-C2-C3
C24344
C34443’
Cl-C2-C9
CW243
c34445
C4-CW6
C6-C5-C6’

C5-C6-C7
C6-C7-C8
C74M7’
C249-ClO
C2-CM14
C14-C9-C10
C9-ClOC11
ClO-cll-Cl2
Cll-Cl2-Cl3
C12-Cl3-Cl4
C13-C14-C9

121.8 (6)
120.1 (6)
119.2 (8)
120.3 ( 5 )
121.6 (5)
118.1 (5)
120.1 (6)
120.3 (6)
120.1 (7)
120.2 (6)
121.1 (5)

Primed atoms are related to unprimed atoms by the crystallographic 2-fold axis.

rity (see Experimental Section). The ipso carbon resonance appears at 6 179.0, which may be compared with an
ipso carbon shift of 6 171.7 in phenyllithium.26 Although
solutions of (2,4,6-triphenylphenyl)lithiumZ6(and the
corresponding Grignard reagent)27have been reported
previously, they were not obtained free from contaminating
byproducts. Additionally, the yield of the n-butyllithium
metalation was reported%to be a modest 11%, in contrast
to our 77% isolated yields.
Structure of (2,4,6-Triphenylphenyl)lithium-Bis(diethyl ether). Compound 1 adopts an unusual mo(25) Jones, A. J.; Grant, D. M.; Russell, J. G.;Fraenkel, G.J. Phys.
Chem. 1969, 73, 1624-1626.
(26) Morton, J. W. Ph.D. dissertation, Iowa State College, 1962.
(27) Kohler, E. P.; Blanchard, L. W. J. Am. Chem. SOC.1935, 57,
367-371.

Notea

nomeric structure in the solid state, as shown by a singleayetal X-ray dWraction study (Figure 1). Crystal data
are collected in Table I, atomic coordinates are presented
in Table 11, and important bond distances and angles are
given in Table III. Crystals of 1 are composed of discrete
monomers that lie on a crystallographic %fold axis. The
lithium atom is three-coordinate and adopts a planar coordination geometry defined by the ipso carbon atom and
two oxygen atoms of the diethyl ether solvate molecules.
The Li-C distance of 2.08 (2) A is one of the shortest
known but is comparable to the 2.12 (1)A distances in the
only other monomeric aryllithium reagents, LiPh.pmdt4
and LiC6H2(t-Bu)3.tmpn.5In contrast, Li-C contacts to
bridging phenyl groups are 2.21-2.28 A, as shown by the
structure of the tmed adduct of phenyllithium, Li2Ph22tmed.3 Other oligomeric aryllithium compounds poasess
similarly long Li-C distances.1v28 The trigonal-planar
geometry of the lithium center in 1 resembles the threecoordinate lithium centers in [Li(CH2Ph)-Eh0],28and, to
some extent, the pseudo-three-coordinate lithium atoms
in [ 1,3:1,3-bis(2,2’-biphenylylene)propene]lithiumetherate.29
Monomeric alkyllithium reagents typically possess a
single Li-C(sp3)contact of 2.13-2.28
Since the radius
of an sp2carbon atom is ca. 0.105 A smaller than that of
an sp3 carbon atom,3O the 2.08-A distance between the
lithium and the sp2 carbon atom in 1 is near the value
expected. Interestingly,however, an ab initio optimization
of a dieolvated phenyllithium monomer predicted an Li-C
contact of only 1.86 A.31 Although 1 is somewhat more
crowded sterically than the hypothetical molecule investigated theoretically,there are no significantintramolecular
contacts in 1 that would account for the 0.20-A difference
between the observed and calculated Li-C distances.
The central phenyl ring in 1 exhibits distortions from
an ideal hexagon that are consistent with its carbanionic
character. Specifically, the C-C distance between the ipso
and ortho carbon atoms of 1.423 (7) A is slightly longer
than the other C-C distances in the central ring of 1.378
(7)-1.396 (7) A. Additionally, the interior C-C-C angle
at the ipso carbon atom of 111.8 (6)O is significantly more
acute than the other interior C-C-C angles around the
ring, which vary from 115.8 (7) to 124.2 ( 5 ) O . The deviations in both the C-C distances and the C-C-C angles are
indicative of a displacement of the ipso carbon atom away
from the central ring centroid and toward the lithium
atom. The Li-0 distances of 1.93 (1) A between the
lithium atom and the ether ligands are unexceptional, as
are the other distances and angles in the structure of 1.
The monomeric nature of Li(C6H2Ph3)*2Eb0
is principally a consequence of the steric congestion generated
by the two 0-phenyl substituents. There are no signifcant
Li-C contacts with other carbon atoms in the molecule
such as those observed in the alkyllithium complex LiC(SiMe2Ph)~-thf.7
The closest such contact in 1 of 3.11 (2)
A, which occurs between Li and C(2), is well outside
bonding range. The Li-C(Q)and Li-C(l0) contacts to the
0-phenyl substituents are even longer at 3.33 (1)and 3.199
(9) A, respectively.
Concluding Remarks. The X-ray diffraction study of
Li(C6H2Ph3)-2E&0reveals that this molecule is a rare
example of a monomeric u-bonded organolithiumreagent.
(28) Beno, M. A.; Hope, H.; Olmetead, M. M.; Power, P. P. Organometallice 1985, 4, 2117-2121.
(29) Bladonaki, D.; Rewicki, D. Chem. Ber. 1977,110,392+3929.
(30) Pauling, L. The Nature of the Chemical Bond, 3rd ed., Cornel1
University Press: Ithaca, NY,1960, p 228.
(31) Chandrasekhar, J.; von R. Schleyer, P. J. Chem. SOC.,Chem.
Commun. 1981,260-261. See also Table 1in von R.Schleyer’sreview.‘
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It is notable that ether and amine adducts of other arylmeth0xyLY,9~,~~
or tert-bulithium reagents with
tylthi01at.o~~
groups in the ortho positions are dimeric or
tetrameric; evidently, these groups are insufficiently bulky
to prevent aggregation of aryllithium species. Thus, the
present results demonstrate that the steric bulk of the
2,4,6-tris(tert-butyl)phenyl and 2,4,64riphenylphenyl
groups are roughly comparable. Both are useful as bulky
substituents in main-groupand transition-metalchemistry,
but the 2,4,64riphenylphenylgroup is more convenient to
employ owing to its greater availability and lower cost.
Experimental Section
All operations were conducted under vacuum or under argon.
Diethyl ether was distilled from sodium-benzophenone immediately before use. n-Butyllithium (Aldrich) was used as received.
l-Bromo-2,4,6-triphenylbenzene
was prepared according to a
literature procedurez7 and recrystallized from CHzC12/EtOH.
Microanalyses were performed by Mr. Josef Nemeth and Mr.
Thomas McCarthy of the University of Illinois Microanalytical
Laboratory. The IR spectra were recorded on a Perkin-Elmer
599B instrument, and ‘H NMR data were recorded on a General
Electric QE-300 or a General Electric GN-300NB spectrometer
NMR data were recorded on the GN-300NB
at 300 MHz. The
instrument at 75.4 MHz. Chemical shifta are reported in 6 units
(positive chemical shifts to higher frequency) relative to tetramethylsilane.
(2,4,6-Triphenylphenyl)lithium-Bis(diethyl ether). A
three-necked 300-mL round-bottom flask fitted with a pressure-equalized dropping funnel was flushed with argon and
(30.5g, 79.2m o l )
charged with l-bromo-2,4,6-triphenylbemene
and diethyl ether (150mL). The flask was cooled to -78 O C with
a dry ice/ethanol bath and the dropping funnel was charged with
n-butyllithium (60mL of a 1.5 M solution in hexane, 90.0 “01).
The n-butyllithium solution was added dropwise to the stirred
reaction solution over 25 min. After being stirred a t -78 OC for
an additional 4 h and warmed to -20 OC for 30 min, the reaction
mixture was allowed to settle for 4 h at -78 OC. The white powdery
residue was collected by filtration at -78 “C and extracted with
diethyl ether (600mL) at room temperature. The filtered extract
was concentrated to ca. 400 mL and cooled to -20 OC for 12 h
to give colorless crystals of the product. Additional material may
be obtained by concentrating and cooling the supernatant. Yield
27.95 g (77%). (Note: isolation of the product is considerably
more difficult if the solution is warmed above -20 “Cduring the
lithiation step.) Anal. Calcd for C32H3702Li: C, 83.4; H, 8.10;
Li, 1.51. Found: c, 83.0; H, 7.97;Li, 1.61. ‘H NMR (C6D6, 25
OC): 7.74 ( 8 , m-CH), 7.66 (d, JHH = 7.5Hz, o”-CH), 7.45 (d, JHH
= 7.2 Hz, o’-CH), 7.31 (t, JHH = 7.5 Hz, m’-CH), 7.26 (“t”, JHH
= 7.9 Hz, m”-CH), 7.15 (t,JHH = 7.0 Hz, p’-CH), 2.99 (9,JHH =
7.6 Hz,OCH,CH,), 0.78 (t, JHH = 7.6 Hz, OCH2CHz). 13C(1H]
(c86,25 OC): 179.0 (br, 8, i-c), 154.0 (8,
150.0(5, i‘-c),
142.9 (8, i”-C), 138.5 (8, p-C), 128.9 (8, m’-CH), 128.4(8, m”-CH),
127.4 (8, o’-CH), 126.9 (s,p’-CH), 126.0 (s,p”-CH), 125.7 (8, o”-CH),
122.5 (a, m-CH), 66.1 (s,OCHzCH,), 15.1 (8, OCHzCH3). For the
NMR assignments, atoms in the central ring are unprkned, atoms
in the ortho phenyl groups are primed, and atoms in the para
phenyl group are doubly primed.
Crystallographic
Single crystals of (2,4,6-triphenylpheny1)lithium-bis(diethy1 ether), grown from a mixture
of diethyl ether and pentane, were sealed in thin-walled glass
capillaries under argon. A suitable crystal was transferred to the
diffractometer, and standard peak search and indexing produrea

0-c),

(32) Harder, S.; Boersma, J.; Brandma, L.; van Hetaren, A.; Kantars,
J. A.; Baver, W.; von R. Schleyer, P. J. Am. Chem. SOC.1988, 110,
7802-7806.
(33) Dietrich, H.; Mahdi, W.; Storck, W. J. Organomet. Chem. 1988,
341, 1-10.
(34) Bauer, W.; Klwner, A. A,; Harder, S.;Kantars,J. A.; Duieenberg,
A. J. M.; Brandsma, L.; Schleyer, P. v. R. Organometallics 1988, 7,
552-555.
(35) For details of the crystallographic procedure and programs used,
see: Jensen, J. A.; Wilson, S. R.; Girolami, G. S. J. Am. Chem. SOC.
1988,
110,4977-4982.
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gave rough cell dimensions. The diffraction symmetry was supported by examination of the axial photographs. Least squares
refinement using 15 reflections yielded the cell dimensions given
in Table I.
Data were collected in one quadrant of reciprocal space
(+h,+k,+l) using measurement parameters listed in Table I.
Systematic absences for hkl (h + k + 1 # 2n) and h01 (h,1 # 2n)
were consistant with space groups I2/a and la. The average values
of the normalized structure factors suggested the centric choice
I2/0, which was confirmed by successful refinement of the proposed model.% The measured intensities were reduced to
structure factor amplitudes and their estimated standard deviations by correction for background, scan speed, and Lorentz and
polarization effecta. Crystal decay corrections were applied with
no significant change. Absorption corrections were not applied.
Seven questionable reflections were deleted; five flooded the
counter, and two were poorly centered. Systematically absent
reflections were deleted, and symmetry equivalent reflections were
averaged to yield the set of unique data. Only those data with
Z > 2.58u(O were used in the least squares refinement.
The structure was solved using direct methods (SHELXS-86)
and unweighted difference Fourier methods. The positions of
the oxygen, lithium, and 18 of the carbon atoms were deduced
from an E map. Subsequent difference Fourier calculations
revealed the positions of the disordered ethyl carbon atoms. The
relative site occupancy factor for the disordered ethyl carbon atoms
was 0.588 (6) for the 'A" sites. The quantity minimized by the
(36)The convintionaI reduced cell vectors for this I-centered unit cell
are (I = 11.723 A,b = 11.732 A, c = 12.967 A, a = 114.36', @ = 114.34",
y = 95.M0.Axial X-ray diffraction photographs of the data crystal
confiied these reduced cell dimensions. This cell can be transformed
into the F-centered pwudoorthorhombic cell a = 16.837 A, b = 17.301A,
c = 20.538 A; however, axial photographs of t h e mea showed no mirror
symmetry for a or b.

least-squaresprogram was Cw(F,I - FJ)*,
where w = Z.&/(u(F~*
(pFd9. The analyticalapproximations to the scattering factore
were used, and all structure factors were corrected for both the
real and imaginary components of anomaloua diapersion. In the
final cycle of least squares, a group isotropic thermal parameter
was varied for the disordered carbon atoms, while all other
non-hydrogen atoms were independently refhed with anisotropic
thermal coefficients. A group isotropic thermal parameter was
varied for the hydrogen atoms which were fixed in "idealized"
positions with C-H = 0.95 A. Successful convergence was indicated by the maximum shiftlerror of 0.035 in the last cycle.
Final refinement parameters are given in Table I. The final
difference Fourier map had no significant features. There were
no apparent systematic errors among the final observed and
calculated structure factors.

+
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Summy: The stereochemical study of the thermal decomposition of (2-(acyloxy)alkyi)triorganostannanes revealed an anti @-elimination of (acyioxy)triorganostannanes. The process is highly stereospecific and not
pwtubd by the presence of a possible internal chelation
favoring syn elimination. I t corresponds to an open
transition state. Kinetics of &elimination In cyclohexyl
and norbornyi systems showed that the reaction is much
more rapid with a 180' d M a i angle between the metal
and the ester group than with a 60' angle between the
two. Stabilization of the partial posttlve charge developed
during the transition state occurs mainly through hyperconjugation effect.

I,

The &elimination reaction,' which is often an undesirable process because of the induced instability of heterosubstituted organometallic compounds, has been applied
to the stereospecificpreparation of functional olefine from
@-hydroxylatedtriphenylstannanes.2 When treated by
acids, these alcohols undergo an anti elimination, whereas
their thermal decomposition leads to a syn elimination.
Similar processes, based on acid- or base-induced eliminations, occur in organosilicon chemistry where their very
~~~
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