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Summary
1,3-Cyclooctadiene reacts with trimethylaluminum and

potassium according to the eguation

THF
4K + 4A1(CH4) 5 + 2CgH,, Eo 3K[A1(CH3)4]+K[(C8H12)2A1]

to give potassium bis{3,8~cis-cyclooctenyl)aluminate. The
compound can be described as a bicyclo derivative of cyclo-
octene formed by the 1,4 addition to 1,3-cyclooctadiene.
The structure of the complex was determined from 4500
unique data measured by single crystal X-ray diffractometer
techniques. Full matrix least squares refinement gave
final agreement factors of Rl = 0.043 {observed data) and
R, = 0.045 (all data) in the monoclinic space group PZl/c
{a 9.658(6), b = 12.220(8) and ¢ = 14.150(9)&; B =
113.85(1)°; V = 1527.43 8; 2 = 4 for p

— -3
calc = 1.23 g cm ) -

Introduction

‘The reaction of trialkylaluminum compounds with un—-
saturatedl organic fragments is an important part of the
extensive industrial chemistry of organoaluminum catalysis.
It has been shown in previous work that trialkylaluminum
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:VCDEPOEQ&$=reéCfiwith unsaturated or aromatic hydrocarbons
"in-the presence of a reducing metal such as sodium or -
. potassium according to the general equation:

'2R4AL + 2M + ATH M[RzAlArH] + M[R4Al]

where M is sodium of'potéssium.'

It Qas originally thought ;hat'thé R2A1 group was
coordinated via a bicyclo configquration to two carbon
" atoms of a 1,3-diene or aromatic ring. Thus, a bicyclo-
structure was first poétulated for the anion, dimethyl-
l,4—dihgdto—l,4—naphthalene~alaminate.2 The 1,4 attack
of the metal atom was subsequently confirmed, and the
dimeric nature of the naphthalene and authracene organo-
luminates was revealed in two subsequent X-ray structural
investigations.3'4 In these two systems, the coordination
around the aluminum atom is very. nearly tetrahedral and
the sodium-carbon atom distances to the aromatic portions
of these rings are consistent with an ion-pair description
of the interaction between two disolvated sodium ions and
the organoaluminum and an organocaluminum diene ion. In
order to further investigate the ion pairing in alkali
metal organocaluvminates and also to establish the nature
of the interaction of the aluminum atom with non-aromatic
dienes, crystallographic investigations were initiated on
the p;oducts of the reactions of M (M=Na or K), R3Al
(R=methyl or ethyl), and olefins and dienes, including
styrene, stilbene, 1,3-cyclooctadiene, and 1,3~butadiene.
Of these compounds, crystals suitable for X-ray diffracticn
were obtained for the potassium bis(3,8-cis-cyclooctenyl)-
aluminate. The characterization of this complex by X-ray

analysis is described in this paper.

Experimental

Potassium bis(3, 8-cis-cyclooctenyl)aluminate is pre-
pared by the reaction of trimethylaluminum with potassium

metal and 1,3-cyclooctadiene in tetrahydrofuran at 0°
according to the following equation:S ’

THF

4K + 4Al(CH3) 3 + 2CgH,, go 3K[A1(CH3)4] + K[(CBHlZ)ZAl].

Since the compound slowly decomposesbin THF, it was re-
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crystallized from benzene and diethyl ether. The crystals
tend to be twinned; thus the recrystallization was effected
over a period of six months from a minimum amount of solvent
in a closed container. A single crystal that measured
approximately 0.43 x 0.64 x 0.27 mm was obtained. This
crystal was mounted in a thin-walled glass capillary and
sealed off to exclude air and moisture. These preparations
were carried out in an inert atmosphere box.

Systematic absences (hO%: 2 = 2n+l1 and 0k0: k = 2n+1)
which were observed on precession and Weissenberg photo-
graphs uniquely defined the monoclinic space group P2l/c
{(centric). The crystal was mounted on the diffractometer
goniometer with the crystallographic b-axis coincident
with the diffractometer ¢-axis. Lattice constants and
their standard deviations were obtained by a least—squafes
refinement of the angular settings of twelve reflections
which were carefully selected and centered after data
collection on a Picker four-circle diffractometer. The unit
cell with four molecules has the dimensions: a = 9.658(6),
b = 12.220(8), and ¢ = 14.150(9) &, B = 113.85(1)°, volume=
1527.6 3. The calculated density is 1.23 g em 3.

The crystal was offset 2.4° so that the crystallo-
graphic b-axis would no longer coincide with the diffraco-
meter ¢—-axis. After careful recentering of the crystal,
an orientation matrix was calculated and a take-off angle
of 1.5° was chosen to collect approximately 75% of the
intensity of a representative, high intensity.

Two guadrants (hkf&, hkf and hk®, hkR) of intensity
data were collected using the 8-28 scan technique with a
scan rate aof 2° minfl; a scan width of 1.2° was sufficient
to collect all the peak intensity. Stationary crystal-
stationary counter background counts of 10 seconds were
taken both at the beginning and end of each scan. The
guadrant, hkf, hk2, of intensity data was collected to 60°,
whereas the second quadrant, hk%, hk%, was collected only
to 35° in 26 using MoKa (A = 0.7107 %) radiation and copper
foil attenuators. Three peaks were chosen as standards
and were monitored every fifty reflections. Some diffi-
culty was encountered with the mechanical stability of the
crystal in the capillary and it was necessary to recollect
the first quadrant of data to 35° along with about 100
reflections beyond 35°. The intensities of the standards
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associated with the data thus collected did not vary more.
than 4%: N D . L
4500 unique reflections were measured for the first -
quadrant; of these 2150 were observed. The raw intensities’

were corrected;for backgrounds, Lorentz and polarization
effects. The syStematic.absences were checked and deleted
along with the‘negétive F({cobs) resulting in a data set of
about 3700 reflections. The estimated standard deviations
o (F) of the structure factors are based on counting

statistics.3’4

Solution and Refinement of the Structure

The structural solution was begun using a direct

methods approach.6 Six E-maps were generated using the
sets of phases with the highest figures of merit. Al-
though none of these maps directly revealed the structure,
& recurring feature was the presence of atoms on two
distinct centers of inversion, along with.a pseudo-mirror
at v = 1/4 (actually a c-glide). 2an examination of the
Harker line and planes on a Patterson map revealed the
position of only one aluminum atom (0.06, 0.25, 0.142).
A least-squares cycle on the aluminum atom was run and a
FPourier map calculated with the subsequent set of phases
disclosed atoms on the two special positions, (000) and
(003) . -

A Pourier calculation based on three "aluminum atoms"
in the -above positions revealed an additional six atoms
and indicated that the atoms on the special positions were
in facﬁ potassium atoms. This Fourier map also exhibited
pseudo mirror symmetry at y = % and a pseudo inversion
center at (0 E»O)- The remaining part of the structure
was solved by the usual Fourier refinement techniques.

In the initial stages of solution and refinement, unit
weights were used and 2150 reflections with I(obs) 2 ZGC(I)
constituted the data set. Scattering factors for the
hydrogen atoms were the best spherical form factors of
Stewart, et g&-,7 while those for potassium, aluminum, and
carbon were taken from the compilation of Hanson, et 3&.8
Two cycles of isotropic least-squares refinement on the

nonhydrocﬁ; Tt?m ﬂarameters (sigma weights) yielded values
z -i{F

£ = o (] - 2 2

of Ry = ETET of 0.127 and R, = Zwl|F_ [-|F_I["/ZwF_~ of

0.135. Converting all of the nonhydrogen atom thermal



parameters from isotropic to anisotropic and varying all
six Bij lowered R2 to 0.051. At this stage in the
refinement, the two forms of data to 35° were averaged and
inserted in the data set comprised of the hk&, hkf form to
60° in 26. This data set (observed and unobserved) was
used in the final stages of refinement. A least-squares
cycle on the positions and B's of the nonhydrogen atoms
was run, and followed by a few cycles in which the posi-
tional parameters and isotropic thermal parameters (B's)
of the hydrogen atoms were varied. The H(7A)}-C(7) and
H(7B)-C(7) bond lengths were 0.87 and 1.08 &, while the
C(3)-H(3) bond distance was 0.89 Q. The remaining C-H
bond distances varied from 0.95 to 1.00 Z. The positions
of the hydrogen atoms bonded to C(7) were recalculated at
a bond distance of 0.95 R, and the refinement of all
hydrogen parameters was discontinued. )

Anisotropic refinement of all nonhydrogen atoms con-
verged with the firal R-factors: R; (ocbserved data only) =
0.043 and R, (all data) = 0.045.A The final ERF was 1.67
and the scale factor (for the F's) was 3.38. A final 4if-
ference Fourier map reveaied no peaks over 0.5 e 3—3-*

The final positional and anisotropic thermal parameters
for the nonhydrogen atoms are reported in Tables 1 and 2,
respectively, along with the standard deviations in these
parameters. Table 3 reports the positional and isotropic
thermal parameters for the hydrogen atoms. Selected inter-
atomic distances and bond angles are listed in Tables 4 and

5.

Discussion
The structural aspects of the hydrocarbon products

which are formed in the reaction:

2R,AL + 2M + R' > M[R,A1] + M[RzAlR']
(M = alkali metal, R' = bifunctional unsaturated hydrocarbon)

are now reasonably well established.l_ The R2A1 group

is always added at the position of highest charge density

*The table of structure factors has been deposited as a
NAPS Document. Please contact ASIS/NAPS, c/o Microfiche
Publications, P.0O. Box 3513, Grand Central Station, New

York, N.Y. 10017.

37



g

Table 1 . . .

':i:f§05i£ibnal ?araﬁetérs_fbf,thevﬁohhydrogen Atoms in

K[(CgH) o) pALT -

Atom_ h'4 ‘'z
“K(1) 0 0 0
K(2) 1} 0 0

Al 0.05569(6)2 0.24948(6) 0.14005(4)
Cc(1) 0.2028(2) - 0.2974(2) 0.0768(2)
c(2) 0.2698(2) 0.1865(2) 0.0745(2)
c(3) 0.2753(2) 0.1122(2) 0.1442(2)
c(4) 0.2076(2) 0.1351(2) 0.2207(2)
c(5) 0.3255(3) 0.1798(2) 0.3239(2)
Cc(6) 0.3690(3) 0.2994(3) 0.3239(2)
c(7) 0.4359(3) 0.3346(3) 0.2511(3)
Cc(3) 0.3288(3) 0.3767(2) 0.1428(2)
C* (1) -0.0435(2) 0.3621(2) 0.1979(2)
c*'(2) -0.1804(3) 0.3864(2) 0.1006(2)
Cc'¢3)  -0.2314(2) 0.3132(2) 0.0246(2)
C'(4) ~-0.15860(2) 0.2023(2) 0.0401(2)
c* (5) -0.2353(2) 0.1198(2) 0.0853(2)
C'(6) ~-0.2694(3) 0.1611(2) 0.1761(2)
c'(7) ~0.1333(3) 0.1948(2) 0.2732(2)
C'(8) ~0.0859(3) 0.3160(2) G.2834(2)

fgrrors in the lattice parameters are included in
these and all other estimated standard deviations.

of the hydrocarbon anion. Furthermore, the thermal
stability and ease of formation of the complex anion,
IRzalR‘]— increases with increasing electron affinity of
the hydrccarbon, R'. -The situation for a 1,3 diene can
be envisioned as shown below, where the charge distribu- -
tions have been estimated by simple Hiickel molecular

orbital theory.



Table 2
Anisotropic Thermal Parameters for
Nonhydrogen Atoms in
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KL(CgH, ) pAL]

Atam 11 822 B33 B12 B13 B3

K(1)  0.0146(1) 0.0048(1) 0.0091(1) -0.0006(1) 0.0047(1)  -0.0027(1)
K(2) 0.0212(2) 0.0053(1) 0.131(1}  -0.0023(1) 0.0097(1) -0.0038(1)
Al 0.0081(1) 0.00335(4) 0.00383(4) 0.0003(1) 0.00246(4) —-0.00012(4)
C(1) 0.0120(3) 0.0048(2) 0.0052(2)  0.0002(2) 0.0044(2)  0.0003(1)
C(2)  0.0115(3) 0.0071(2) 0.0056(2)  0.0006(2) 0.0041(2) —0.0009(2)
C(3)  0.0103(3) 0.0044(2) 0.0066(2)  0.0014(2) 0.0025(2) =-0.0007(1)
C(4) 0.0098(3) 0.0044(2) 0.0051(2)  0.0002(2) 0.0027(2)  0.0008(1)
c(5) 0.0132(4) 0.0093(3) 0.0052(2)  0.0011(3) 0.0018(2)  0.0008(2)
C(6) 0.0165(4) 0.0116(3) 0.0066(2) -0.0042(3) 0.0016(3) —0.0031(2)
C(7) 0.0162(5) 0.0125(3) 0.0105(3) -0.0080{3) 0.0045(3) -0.0048(3)
C(8) 0.0152(4) 0.0058(2) 0.0095(2) =-0.0029(2) 0.0069(3) —0.0004(2)
C'(1) 0.0130(3) 0.0037(1) 0.0053(2)  0.0002(2) 0.0038(2) =-0.0009(1)
C'(2) 0.0133(4) 0.0041(2) 0.0067(2)  0.0026(2) 0.0054(2)  0.0010(1)
C'(3) 0.0096(3) 0.0062(2) 0.0055(2)  0.0025(2) 0.0028(2)  0.0016(2)
C'(4) 0.0099(3) 0.0051(2) 0.0035(1)  0.00002(2) 0.0021(2) —0.0003 (1)
C'(5) 0.0105(3) 0.0052(2) ©.0066(2) -0.0009(2) 0.0031(2) -0.0004(2)
C'(6) 0.0153(4) 0.0067(2) 0.0085(2) ~0.0005(2) 0.0080(3)  0.0011(2)
C'(7) 0.0197(5) 0.0073(2) 0.9059(2)  0.0014(3) 0.0073(2)  0.0012(2)
C'(8) 0.0168(4) 0.0061(2) 0.0051(2)  0.0014(2) 0.0048(2) ~0.0005(2)




: .374 ;

Table 3 A
Positional and Isotropic Parameters for
the Hydrogen Atoms in K[(CSHiz)ZAl]b

Atom X Y 2z B
H(1) . 0.158 0.329 0.006 3.4
H(2) 0.314 0.173 0.023 4.6
H(3) 0.323 0.051 0.146 3.7
H(4) 0.166 0.066 0.237 2.8
H(53) 0.416 0.139 e.351 4.8
H(SB) - 0.289 0.172 0.381 5.9
E (6A) 0.449 0.310 0.400 6.2
H(6B) 0.279 0.353 0.307 6.2
E(78)2 0.489 0.274 0.240 8.4
E(7B) 2 0.505 0.392 0.283 7.2
E(83) 0.283 0.440 0.156 5.3
H(8B) 0.387 0.394 0.104 4.4
' (1) 0.014 0.430 0.223 3.3
H'(2) -0.230 0.453 0.091 ‘a6
H' (3) -0.320 0.329 -0.038 3.4
H' (4) -0.169 0.175 -0.027 2.6
H' {(53) -0.172 0.C55 0.108 3.5
H' (5B) -0.330 0.099 0.032 3.7
H' (6A) -0.321 0.102 0.194 4.0
H' (6B) ~0.346 0.224 0.155 4.7
H' (73) -0.047 0.145 0.279 3.4
H' (7B) -0.157 0.174 0.332 4.6
H'(8A) . -0.171 0.361 0.287 4.0
H' (8B) 0.002 0.327 0.350 2.9

4calculated values.
bEstimated standard deviations for these values
are 1.1 (B) and 0.010 for positional coordin-

ates.

The presence of R2Al+ has been ascribed to the autodis-

1 (D = donor molecule), i.e.,

sociation of R3A1-D
) + -
2R4A1D pe [R2A102] + [R4Al]

and in the present case, furthef exchange between the com-



Table 4

Interatomic Distances (8) for the Nonhydrogen Atoms 1in
K[ (CgH, 5) 5al]

Atoms

- a
Distance

Bonded Distances

Al1-c (1)
aAl-C(4)
Al-C' (1)
Al-C' (4)
c(1)-c(2)
C(2)-C(3)
c(3)-Cc(4)
c(4)-c(5)
c(5)-c(6)
c(6)-C(7)
c(7)-C(8)
c(8)-c(1)
c'(1)-Cc'(2)
C'(2)-C’(3)
Cr(3)-C'(42)
C' (4)-C* (5)
cr(5)-C'(6)
c'(6)-C'(7)
C'(7)-C" (8)
C'(8)-C' (1)

2.047(2)
2.014(2)
2.023(2)
2.043(2)
1.508(3)
1.326(3)
1.500(3)
1.544(3)
1.520(4)
1.484(4)
1.549(4)
1.541(3)
1.498(3)
1.331(3)
1.511(3)
1.553(3)
1.535(3)
1.525(3)
1.539(3)
1.540(3)

Selected Nonbonded Distances

(< 4.0 8)

Al-C(2)
Al-C(3)
Al-C'(2)
Al-C' (3)
Al-K(1)
al-K(2)

R(1)-C(3)
K(1)-C' (4)
K(1)-C(2)
K(1)-C' (5)

K(2)-C' (2)P
K(2)-Cc(1)
K(1)-C' (3)
K(2)-C(8)

2.699(3)
2.686(2)
2.698(2)
2.702(3)
3.557(2)
3.568(2)

2.954(3)
3.066(3)
3.298(3)
3.315(3)

2.999(2)
3.071(3)
3.310(3)
3.354(3)

2grrors in the lattice parameters are included in the esti-

mated standard deviations.
brhe position of K(2) is the symmetry related position, 0 % 0.

plex anions could lead to the product reported here via

the reaction:

In agreement with the above,
. R s 1
CgHy,, i-e., K[(C8H12)2A1] can be described as a 1,4-bicyclo

2k [R.AIR']™ =+ X'[R,A11 + kT[a1r:]™
2 oE 4 2

the compound with R' =

derivative of 2-cyclooctene formed by 1l,4-addition to 1,3-

cyclooctadiene. ' The geometry of the anion is shown in

375
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Table 5
: Selected Angles (degrees) for the \Ionhydrogen Atoms 1n
k[ (Ccg 12)2A1] ’

" Atoms - Z;nglea Atoms : Angle
C(1l)-Al-C(4) 88.32(9) C*(l)—Al-C'(4) 88.0(9)
Al-C(1l)-C(2) - 97.6(1) Al-C; (1)-C'(2) ' 98.9(1)
Al-C(1)-C(8) 115.6(2) Al-C' (1) -C' (8) 112.8(2)
Al-C(4)-C(3) 98.7(1) Al-C* (4)-C* (3) 97.8(1)
Al-C(4)-C(5) 112.3(2)  Al-C'(4)-C'(5) 114.8(1)
C(l)-C(Z);C(3) 119.1(2j} C'(1)-C*(2)-C' (3) 120.4(2)
c(2)-c(3)-C(4) 120.8(2) c'(2)-C* (3)-C" (4) 119.1(2)
C(3)-C(4)-C(5) 112.2(2) C*' (3)-C'(4)-C’ (5) 110.7(2)
c(4)-Cc(5)-C(6) 116.0(2) C' (4)-C* (5)-C*'{6) 116.2(2)
C(3)~-C(6)-C(7) 118.5(3) C*(5)-C*'(6}-C*' (7} 116.4(2)
C(6)~-C(7)-C(8) 118.6(2) C'(8)—~-C*(7)-C* (8) 117.4(2)
C(7)~C(8)-C(1) 116.0(2) C*(7)-C"(8)-C' (1) 116.2(2)
C(B)—C(i)—C(Z) 105.7(2) c'(8)-C*'(1)-C"' (2} 112.1(2)
C(1})-AlI-C* (1) 120.3(1) C(3)-K(1)-c(3) =P 180.00(0)
C(1)-Al-C’ (4) 117.1(1) C*'(4)-X(1)-C'(4) * 180.00 (0)
C(4)-al-C"' (1) 126.9(1) C(3)-K(L)-C"' (4) 82.55(7)
c(4)-al1-C' (4) 119.5(1) C(3)-K(l)-C' (4)* 97.45(7)

C(2)-K(1)-C'(5) 98.52(7)
C'(2)-K(2)-C"(2)* 180.00(0) C(2)-K(1)-C' (5)* 81.48(7)
C(l)-K(2)-C(1)* 180.00(0) .
C(1)-K(2)-C'(2) 82.44(7)
C' (3)-K(2)-C(8) 98.16(7)

®grrors in the lattice parameters are included in the esti-
mated standard deviations.
b

The.starred -atoms are those related by the center of in-

version noted by the potassium position.

Figure 1. The aluminum-carbon bond distances in the anion
are ~0.03 R} shorter than those observed in the naphthalene

3,4 - .
’ The aluminum atom is four

and anrthracene aluminates.
coordinate with the»internal anqgles, C(1)-al-C(4) and
€' (1)-Al-C'(4), reduced from the tetrahedral value of 109°

to 88.3(1)° and 88.0(1)°, respectively. - The external angles
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Figure 1. A Perspective View of the Anion of K[(CBH all].

1272

(e.g., C{1l)-Al-C*' (1)) are correspondingly increased to
117-127°. The carbon-carbon atom bond distances in the cyclo-
octenyl system are as predicted for the expected hybridi-
zation:9'10 (sp3-sp3) expected, 1.54 R; average 1.533(4) K;
(sp3-sp2) expected, 1.50 R; average 1.504(4) ]; (sz—sp2+ﬁ)
expected, 1.34 K; average, 1.328(3) K.

The formation of an alumina-cyclopentane derivative,
as opposed to an alumina-cyclopropane derivative, is con-
sistent with the relatively small size of the aluminum atom.

We also believe that in the case of the reaction:1b

-10° :
2Li + 2(CH3) Al THF > Ll[(CH3)4A1] + Ll[(CHZ—CHZ)Al(CH3)2]

it is much more probable that a dimeric

_CH,—CH,
(CH3)2A£\‘ Al(CH3)2
CH2—CH2
or polymeric species exists, in which the alumina-cyclopro-
pane configuration is not present. A dimeric or oligomeric
configuration can be expected whenever the charge distribu-
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tion of the reduced hydrocarbon is unfavorablefor. chelation
to the alﬁminum atom. This is found, forfexampléy:ih the
aromatic-containing anion [R'A1R2]§-, R’ =fnééﬁtﬁaléné and’
anﬂghracené.3'4 o ] ' -
The nature of the organic species formed is,aiso sensi-
tive to the solvent and the alkali metal whiqh are:used.
This is nicely illustrated by the reactions of butadiene
witﬁ (CI—I3)3A1.lb The product in THF with sodium is
analogous to that described here for cyclooctadiene. With
sbdiuh/diglyme or potassium/THF, an octadiene derivative
is formed, via the anionic dimerization of two butadiene
molecules. In hexamehtylphoSéhoramide a (CH3)3A1 butadiene-
polymer results. Finally, with potassium amalgam in benzene,
the product is of the forﬁ

K2[R3Al-CH2-CH=CH—CH2A1R3].

An important factor in understanding the above chemistry
is the relative importance of ion-pair and solvent separated
species. In the less basic solvents such as THF, both sol-
vent and unsaturated groups are effective in competing for
a coordination site at teh alkali megai, thus stabilizing

4

any carbanions which may be present. In solvents which

are more basic or are chelating, so that solvent separated
ion pairs become important, the resulting carbanions are
more reactive. The consequences of this determine, to a
large extent, not only the structural properties of the
organometallic species which are formed, but also the
selectivity and course of the chemical reactions which

take place. For this reason the specific structural details
of the alkali metal—unsaturated group interactions are im-
portant.

The average K+—olefin carbon atom distance in
K[(C8H12)2Al] is 3.14 + 0.17 ¥. 7Tt is of interest to com-
pare this value with the Na+-acetylene carbon atom distance
reportedAby Seff as observed in the structure of synthetic
zeolite.l} In this system the Na'-c distances are in the
range 2.6 - 3.0 8. Using a value.of 0.36 R for the dif-
ference in Na+ and k¥ radii12 would correspond to an average
Na+-c distance of 2.8 8 in the structure of the sodium analog
of the cyclooctene derivative described hére; which is well
withiin the range réported by Seff. The sodium-carbon atom

distances in the previously mentioned naphthalene and



anthracene dimethylaluminates range from 2.89 to 2.96 R and
2.94 to 3.24 2, respectively. The shortest distances from

the sodium atom to the planes of the aromatic rings are
2.57 and 2.80 g, respectively. The corresponding average
Na-C distances are 2.91 and 3.07 X, which are again com-
patible with the range of values observed both by Seff and
in the present structure. The relatively large variation
in metal atom-unsaturated carbon atom distances observed
in the present structure (2.95-3.35 ) and the above
structures suggest that alkali-metal olefin bonding 1is
largely charge-~to-induced dipole in nature, as suggested
by Seff.

The potassium ions and bis(3,8-cis-cyclooctenyl)-
aluminate ions interact to form zig—-zag chains along the
b-direction of the crystal. Figure 2 is a view down the
a-axis of the crystal. Only the two shortest contact
distances between the potassium ions and the carbon atcms
of the anion are drawn. The potassium-carbon atom dis-—

tances are illustrated in Figure 3.

Figure 2. A Perspective View Down the Crystallographic

a-axis of K[(CBHlZ)ZAl].
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Pigure 3. The Coordination Sphere Around the Potassium
Ions in K[(CgH,,),Al].
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