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Abstraet--2,6-Bis(acetyloxime)pyridine, 2,6-CsH3N(C2H3NOH): (L~), reacts with indium(III) chloride in 
methanol to give the seven-coordinate complex [InCI3(L~)(MeOH)]. The structurally similar Schiffbase ligand 
2,6-bis(1-phenyliminoethyl)pyridine (L2), 2,6-CsH3N(C2H3NC6Hs)2, however, forms a six-coordinate indium- 
(III) complex of the composition [InC13(L2)]. The I n - - N  bond distances are longer by 0.03-0.12 ~ in the 
seven-coordinate compound compared with those in the Schiff base complex. The MeOH ligand in 
[InC13(L')(MeOH)] can be replaced by C1 or H20 to give the complex anion [InC14(L])] and 
[InC13(L') (OH2)], respectively. The pentagonal-bipyramidal coordination environment of the metal is preserved 
during these reactions. © 1997 Elsevier Science Ltd 
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Structural studies of indium complexes with oxime 
ligands are only rarely reported [1]. The structure 
of a dimeric compound which is obtained from the 
reaction of InMe3 and pyridine-2-carbaldehyde oxime 
has been elucidated as a dimer with deprotonated 
ligands (I). The coordination sphere of indium in the 
compound is described as a strongly distorted trigonal 
bipyramid [1]. Deprotonation of the oxime enables 
the ligand to become tridentate and to bridge two 
metal centres. 
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* Author to whom correspondence should be addressed. 

In our systematic studies on the coordination 
behaviour of indium(III) we investigated the reaction 
oflnC13 with pyridine-2,6-bis(acetyloxime) L 1 and the 
structurally similar Schiff base ligand 2,6-bis(1- 
phenyliminoethyl)pyridine L 2. The oxime complex 
obtained is a good precursor for the synthesis of new 
indium(Ill) mixed-ligand complexes. Some reactions 
with monodentate ligands and the structures of the 
products are herein described. 

HSC\c.~ c/CHs HSC\c,~N~C/cH= 
II II II II 

N N 

HO OH 

L ~ L ~ 

EXPERIMENTAL 

InC13 and 2,6-diacetylpyridine were purchased from 
Aldrich. IR spectra were recorded as KBr pellets on 
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a Perkin Elmer Specord 75 IR. Mass spectra were 
recorded on a MAT TSQ-70 spectrometer (Finnigan). 
For FAB measurements xenon was used as primary 
beam gas. The ion gun was operated at 8 kV and 100 
/~A (probe temperature: 30°C), nitrobenzylalcohol 
was used as matrix. NMR spectra were recorded in 
CDC13 solutions on a Bruker AM 400 spectrometer 
(TMS as internal standard). 

L ~. Pyridine-2,6-bis(acetyloxime) was prepared by 
a routine procedure for the synthesis of oximes [2] 
from 2,6-diacetylpyridine, hydroxylamine hydro- 
chloride and triethylamine in a MeOH/H20 mixture. 
Colourless solid. Found: C, 56.3; H, 5.9; N, 21.7; 
C9HIIN30 2 requires: C, 55.9; H, 5.7; N, 21.7%. E1 + 
MS: m/z = 193 (M+). 

L 2. 1.63 g (10 mmol) 2,6-diacetylpyridine were dis- 
solved in 100 cm 3 ethanol and excess (about 30 mmol) 
aniline was added dropwise. The mixture was heated 
under reflux for 1 h and the solvent was removed in 
vacuo giving a yellow, highly viscous oil. This residue 
was redissolved in hot diethylether. Upon cooling yel- 
low crystals deposited which were filtered off and 
washed with cold diethylether. More product could 
be obtained by slow evaporation of the filtrate. Yellow 
needles. Yield 80%. Found : C, 80.5 ; H, 6.2 ; N, 13.2 ; 
C21HI9N3 requires: C, 80.5; H, 6.1 ; N, 13.4%. El + 
MS: m/z = 313 (M+). 

[InC13(L1)(MeOH)]. 193 mg (1 mmol) L I were dis- 
solved in 25 cm 3 methanol and a methanolic solution 
of 220 mg (1 retool) InC13 was added dropwise. The 
colourless reaction mixture was heated under reflux 
for 1.5 h and the volume was reduced to about 15 cm 3. 
After standing overnight, colourless crystals deposited 
which were recrystallized from methanol. Yield : 70%. 
Found: C, 26.0; H, 3.7; N, 9.6; C~0HjsN303CI31n 
requires: C, 26.9; H, 3.4; N, 9.4%. FAB + MS: 
m/z = 378 ([lnCI2(L')]+). 

[InCI3(L2)] • CH3CN. 313 mg (1 mmol) L 2 were dis- 
solved in 35 cm 3 warm CH3CN and 220 mg (1 retool) 
InCl3 in acetonitrile were added dropwise. After heat- 
ing under reflux for 2 h the volume was reduced to 
about 15 ml. Upon cooling and standing in a refriger- 
ator yellow crystals deposited which were filtered off 
and recrystallized from CH3CN. Yield : 84%. Found : 
C, 46.9; H, 3.3; N, 9.8; C23H22N4C13In requires: C, 
48.0; H, 3.8; N, 9.7%. FAB + MS m/z=499 
([InCl2(L2)] +). 

[InC13(LI)(OH2)]. 445 mg (1 mmol) [lnCl3(L 1) 
(MeOH)] were dissolved in 100 cm 3 of hot acetone 
and 10 cm 3 water were added. Upon cooling and 
slow evaporation of the solvent colourless plates 
precipitated. Yield : 70%. Found : C, 24.2 ; H, 3.5 ; N, 
9.7: C9Ht3N303C13In requires: C, 25.0; H, 3.0; N, 
9.7%. FAB + MS:m/z = 378 ([InC12(L~)]+). 

(Ph4P)[InC14(L')]. 44.5 mg (0.1 mmol) 
[InC13(L~)(MeOH)] were dissolved in 10 cm 3 hot ace- 
tone and 0.5 cm 3 conc. HCI was added. The mixture 
was heated under reflux for 5 min and 37.5 mg (0.1 
mmol) Ph4PC1 was added. Upon slow evaporation of 
the acetone colourless crystals deposited which were 

recrystallized from acetone/xylene. Yield: 45%. 
Found: C, 50.0; H, 4.0; N, 5.4; C33H3tN302C141nP 
requires: C, 50.2; H, 4.0; N, 5.3%. 

(Et2NHz)[InC14(LJ)], [In(Et2dtc)3]. 445 mg (1 
mmol) [InC13(LJ)(MeOH)] were dissolved in 100 cm 3 
MeOH and 675 mg (3 mmol) NaEt2dtc x 3 H20 were 
added. The mixture was stirred for 1 h. Upon slow 
evaporation a colourless solid of [In(Et2dtc)3] pre- 
cipitated. The volume was reduced to 20 cm 3 and 
cooled to complete the crystallization of [In(Et2dtc)3] 
(yield: 90%). The compound was characterized by 
elemental analysis, NMR and mass spectra. The data 
obtained are consistent with those reported earlier [3]. 
From the remaining mother liquor a small amount of 
pale-reddish crystals were deposited upon slow evap- 
oration in a refrigerator which could be characterized 
as (Et2NH2)[InCI4(LJ)]. Yield : about 5%. Found : C, 
29.7; H, 4.2; N, 10.4; C~3Hz~N402C14In requires: C, 
29.8; H, 4.4; N, 10.7%. 

X-ray structure determinations 

The intensities for the X-ray determinations were 
collected on automated single crystal diffractometers 
of the type CAD4 (Enraf-Nonius, Delft) using Mo- 
K~ and Cu-K~ radiation, respectively, with o)-scans. 
The unit cell dimensions were determined from the 
angular settings of 25 high-angle reflections. The 
structures were solved by Patterson synthesis 
([InC13(LI)(MeOH)], (EtzNHz)[InC14(L~)]) and direct 
methods ([InC13 L1 (OH2)], [InC13 (L2)] • CH3CN), 
respectively, using SHELXS86 [4]. Subsequent Four- 
ier-difference map analyses yielded the positions of 
the non-hydrogen atoms. Refinement was performed 
using SHELXL93 [5]. The hydrogen atoms were 
either included at calculated positions and refined 
using the "riding model" option of SHELXL93 
((Et2NH2)[InC14(LI)]) or derived from the Fourier 
difference map and refined ([InC13(L')(MeOH)], 
[InC13(L2)]'CH3CN, [InC13L'(OH2)]). Crystal data 
and more details of the data collections and refine- 
ments are contained in Table 1. Additional infor- 
mation on the structure determinations has been 
deposited at the Cambridge Crystallographic Data 
Centre. 

RESULTS AND DISCUSSION 

The tridentate oxime and Schiff base ligands L ~ and 
L 2 have been found to form stable complexes with 
indium. The reaction of indium(Ill) chloride with L ~ 
in methanol gave airstable, colourless plates of 
[InC13(L~)(MeOH)] which crystallized directly from 
the reaction mixture. The IR spectrum of the com- 
pound shows the v (CzN)  frequency at 1585 cm i. 
No evidence can be found for the molecular ion in the 
FAB + mass spectrum of [InC13(LI)(MeOH)]. A peak 
at m/z = 378 which is assigned to the fragment 
[InC12(L~)] represents the base peak of the spectrum. 
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Other metal containing fragments cannot be observed 
with significant intensities. 

An X-ray structure determination proved a dis- 
torted pentagonal-bipyramidal coordination sphere 
for the indium atom. The donor atoms of the tri- 
dentate ligand, C1(3) and 0(30) are coplanar within 

0.041 A. Fig. 1 represents an ORTEP plot of the 
complex molecule together with the atomic numbering 
scheme. Corresponding bond lengths and angles are 
summarized in Table 2. The axial In - -Cl  bond dis- 
tances of 2.396 A are equal within their standard devi- 
ations, whereas the In--Cl(3)  bond of 2.587 /k is 

C(2) 

c(33) 

c02) 

0(101 

cos) 

c(1) /~ 

cl(3) 

N(1) 

co1) 

N ~  

C!(2) 

In 

cl(1) 

c ~  

0(2o) 

o0o) 

Fig. 1. Molecular structure of [InC13(L~)(MeOH)] along with the atomic numbering scheme. 

Table 2. Selected bond lengths (~) and angles (°) in [InCI3(Lt)(MeOH)] 

In--Cl(1) 2.369(3) N(1)--O(10) 
In--Cl(2) 2.397(3) N(1)--C(1) 
In--Cl(3) 2.587(2) N(2)--O(20) 
In--N0) 2.374(4) N(2)--C(3) 
In--N(2) 2.399(3) N(3)--C(31) 
In--N(3) 2.369(3) N(3)--C(35) 
In--O(30) 2.528(4) C(1)--C(35) 

C(3)--C(31) 

Cl(1)--In--Cl(2) 1 7 0 . 2 4 ( 4 )  N(3)--In--Cl(2) 
Cl(l)--ln--Cl(3) 90.39(8) N(3)--In--Cl(3) 
Cl(l)--In--O(30) 89.1(1)  N(3)--In--O(30) 
CI(1)--In--N(2) 88.01 (1) N(3)--In--N(1) 
C1(2)--In--C1(3) 91.41(8) N(3)--In--N(2) 
C1(2)--In--O(30) 81.9(1)  O(30)--In--C1(3) 
CI(2)--In--N (2) 85.5(1)  O(10)--N(1)--In 
N(1)--In--Cl(1) 93.4(1)  O(20)--N(2)--In 
N(I)--In--CI(2) 96.3(1)  N(1)--C(1)--C(35) 
N(I)--In--CI(3) 78.9(1)  N(2)--C(3)--C(31) 
N(l)--In--O(30) 1 5 6 . 2 ( 1 )  N(3)--C(31)--C(3) 
N(1)--In--N(2) 132.8(1) N(3)--C(35)--C(1) 
N(2)--In--CI(3) 1 4 8 . 3 6 ( 8 )  C(1)--N(I)--In 
N(2)--In--O(30) 70.9(1)  C(3)--N(2)--In 
N(3)--In--CI(1) 93.6(1) 

1.374(4) 
1.273(5) 
1.372(4) 
1.279(5) 
1.348(5) 
1.341(5) 
1.480(5) 
1.480(5) 

90.3(1) 
145.32(8) 
137.0(1) 
66.5(1) 
66.3(1) 
77.44(9) 

123.1(2) 
122.9(2) 
114.8(3) 
114.9(3) 
115.8(3) 
115.7(3) 
122.8(2) 
122.5(3) 



Indium complexes with oxime ligands 

significantly longer. Only slight differences have been 
found for the indium-nitrogen bond lengths. Due to 
the restricting bite angle of the amine oxime ligand 
the N - - I n - - N  angles are small at about 66 °. This 
may also be a reason for the formation of a seven- 
coordinate complex. 

In contrast to the ligand L ~, the Schiff base L 2 reacts 
with InC13 to yield the six-coordinate complex 
[InCI3(L2)]. Yellow crystals of this compound were 
formed when the reactants were heated under reflux 
in CH3CN. The IR spectrum shows the v (C~N)  bond 
at 1620 cm 1. Mass spectral studies on the product 
gave no evidence for the molecular ion. The base peak 
in the FAB ÷ spectrum at m/z = 499 can be assigned to 
[InC12(L2)]+. Further fragmentation goes along with 
stepwise loss of C1 . 

A single crystal of [InC13(L2)] suitable for X-ray 
crystallography could be obtained from slow cooling 
of a hot CH3CN solution of the complex. [InC13(L2)] 
crystallizes along with one molecule of solvent ace- 
tonitrile in the monoclinic space group P2~/c. An 
ORTEP [6] representation of the molecule is given 
with Fig. 2. Table 3 contains selected bond lengths 
and angles. The most significant difference to the 
structure of the amine oxime complex discussed above 
is the distorted octahedral coordination sphere of the 
indium atom in the Schiff base compound. This is 
caused by the bulky phenyl groups which prevent the 
coordination of a fifth ligand in the equatorial sphere 
and the N - - I n - - N  angles which have been held to 
be responsible for the pentagonal equatorial plane in 

2187 

[InC13(L~)(MeOH)]. They are larger by about 4 ° in 
the six-coordinate Schiff base complex. With this, an 
overall bite angle of the tridentate Schiff base of 
141.5(1) ° can be observed vs 132.8(1) ° in the cor- 
responding amine oxime ligand. As a consequence of 
this general feature the I n - - N  bonds in [InCI3(L2)] 
are shorter by about 0.1 A compared with the values 
in [InCI3(L~)(MeOH)]. A similar observation can be 
made at the In--C1 bonds. In the six-coordinate 
[InC13(L2)], the equatorial In--Cl(3) bond is shorter 
by 0.06 A than the axial In--Cl(1) and In--Cl(2) 
bonds. This is in contrast to the seven-coordinate 
[InC13(L1)(MeOH)] where the sterically overloaded 
equatorial coordination sphere causes an In--Cl(3) 
bond distance of 2.587(2) ~ .  The equatorial co- 
ordination spheres in both complexes are almost 
planar with maximum deviations of 0.041 
([InCl/ t~)(MeOH)]) and 0.043 A ([Infl3(L2)]), 
respectively. 

[laChL~(MeOa)] 

\ / - , _  
CI p , , f  N ~ d t e ' )  

[InCl,jt,t(Ol~l ['htChLl]" lInf~dt¢)3] 
Scheme I. 

c03) 

c(~) ~ XI~  co2) 

c(2) cos) 
co1) cO) 

'~ NO) 

o(2) 

C(13) 

C(14) 

1 N ( 1 )  

x) 

c ( 1 6 )  

In 

C1(1) 

N(2) "~ 

C(211 

C(Z2) 

~) 0(15) ~ C1(3) C(~) 

structure of [InC13(L )] along with the atomic numbering scheme. Fig. 2. Molecular 2 

c(ls) 

c(~) 
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Table 3. Selected bond lengths (/k) and angles (°) in [InCI3(L2)] . CH3CN 

In--Cl(1) 2.466(]) N(1)--C(1) 1.281(3) 
In--C](2) 2.473(]) N(2)--C(3) 1.289(3) 
In--Cl(3) 2.40](I) N(3)--C(31) 1.336(3) 
In--N(1) 2.338(2) N(3)--C(35) 1.331(3) 
In--N(2) 2.307(2) C(1)--C(35) 1.492(4) 
In--N(3) 2.247(2) C(3)--C(31) 1.488(4) 

CI(1)--In--CI(2) 175.07(3) N(3)--In--CI(3) ]73.39(6) 
CI(1)--]n--C](3) 92.42(4) N(3)--In--N(1) 70.67(8) 
CI(1)--[n--N(2) 91.94(6) N(3)--In--N(2) 70.87(8) 
CI(2)--In--CI(3) 91.01(4) C(I l)--N(1)--]n ]20.5(2) 
CI(2)--In--N(2) 90.73(6) C(21)--N(2)--In 120.2(2) 
N(l)--In--Cl(1) 86.21(6) N(1)--C(1)--C(35) 116.5(2) 
N(1)--In--CI(2) 89.12(6) N (2)--C(3)--C(31) 116.6(2) 
N(l)--In--Cl(3) 1 1 5 . 2 6 ( 6 )  N(3)--C(31)--C(3) 115.5(2) 
N(1)--In--N(2) 1 4 1 . 4 6 ( 8 )  N(3)--C(35)--C(1) 116.2(2) 
N(2)--In--CI(3) 1 0 3 . 2 8 ( 6 )  C(1)--N(I)--In 117.5(2) 
N(3)--In--CI(1) 90.89(6) C(3)--N(2)--In 118.0(2) 
N(3)--In--CI(2) 86.07(6) 

The methanol ligand in [InC13(L~)(MeOH)] can 
easily be replaced by other monodentate ligands, 
whereas for the substitution of chloro ligands power- 
ful chelators are required. A summary of the per- 
formed reactions are given in Scheme 1. 
[InC13(LJ)(OH2)] is obtained when [InC13(L 1) 
(MeOH)] is refluxed in acetone and water is added. 
The deposited crystals are only sparingly soluble in 

common organic solvents. Dissolution in hot meth- 
anol is followed by ligand exchange OH2 vs MeOH. 
[InC13(LI)(OH2)] has been characterized by IR spec- 
troscopy and FAB + mass spectrometery, giving no 
unusual features. An X-ray structure determination 
confirms the molecular structure. The compound crys- 
tallizes in the triclinic space group PT. Figure 3 shows 
an ORTEP [6] representation of the molecule along 
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c(:~) 
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c01) 
C ~  C(2)s." COS) { ~  N0) ~ 
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C!(2) 
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In 

0(20) 

o(~o) / /~,-~ ~ o~o) 
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Fig. 3. ~ along with the atomic numbering scheme. Molecular structure of [InC13(L )(OH2)] 
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Table 4. Selected bond lengths (A) and angles (°) in [lnCI3(L~)(OH2)] 

In--Cl(1) 2.434(1) N(I)--O(10) 1.373(4) 
In--Cl(2) 2.400(1) N(1)--C(1) 1.272(4) 
In--Cl(3) 2.591(1) N(2)--O(20) 1.387(4) 
ln--N(l) 2.370(3) N(2)--C(3) 1.277(4) 
In--N(2) 2.421(3) N(3)--C(31) 1.343(4) 
In--N(3) 2.364(3) N(3)--C(35) 1.341(4) 
In--O(30) 2.370(3) C(1)--C(35) 1.483(5) 

C(3)--C(31) 1.481(5) 

CI(1)--In--CI(2) 1 7 4 . 1 7 ( 3 )  N(3)--In--CI(2) 91.52(7) 
CI(1)--In--CI(3) 90.87(4) N(3)--In--Cl(3) 145.83(7) 
Cl(1)--In--O(30) 86.2(1)  N(3)--In--O(30) 136.7(1) 
Cl(1)--In--N(2) 88.65(8) N(3)--In--N(I) 66.54(9) 
Cl(2)--In--Cl(3) 93.38(4) N(3)--In--N(2) 66.26(9) 
Cl(2)--In--O(30) 90.9(1)  O(30)--In--Cl(3) 77.00(8) 
CI(2)--In--N(2) 85.62(8) O(10)--N(1)--In 122.4(2) 
N(1)--In--Cl(1) 91.96(8) O(20)--N(2)--In 124.9(2) 
N(I)--In--CI(2) 92.73(8) N(1)--C(1)--C(35) 113.9(3) 
N(1)--In--Cl(3) 79.45(8) N(2)--C(3)--C(31) 114.7(3) 
N(1)--In--O(30) 1 5 6 . 3 ( 1 )  N(3)--C(31)--C(3) 116.5(3) 
N(I)--In--N(2) 132.7(1) N(3)--C(35)--C(1) 116.3(3) 
N(2)--In--CI(3) 1 4 7 . 8 4 ( 7 )  C(I)--N(1)--In 123.4(2) 
N(2)--In--O(30) 70.9(1)  C(3)--N(2)--In 121.9(2) 
N(3)--ln--CI(1) 87.19(7) 
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with the atomic numbering scheme. Table 4 sum- 
marizes selected bond lengths and angles. The bond- 
ing situation in [InC13 (L 1) (OH2) ] is very similar to that 
in [InC13(L~)(MeOH)]. The only significant difference 
is the In - -O  bond length which is shorter by 0.16 A 
in the aqua complex. 

The anionic [InC14(Lt)] we have first isolated as a 
by-product which is formed in low yield during the 
reaction of [InC13(L~)(MeOH)] with sodium diethyl- 
dithiocarbamate, NaEtzdtc. The major product of this 
reaction is the well known neutral tris-chelate 
[In(Et2dtc)3], which immediately precipitates from the 
methanolic reaction solution. When the precipitation 
of the tris chelate was finished, a small amount (about 
5 per cent of the overall yield) of colourless cubes 
crystallized, which could be characterized as 
(EtzNH2)[InC14(L~)]. The molecular structure of the 
anion is given in Fig. 4. Table 5 contains the cor- 
responding bond lengths and angles. The (Et2NH2) + 
cation results from the decomposition of Et2dtc-. 
Similar reactions have been obtained previously dur- 
ing the reaction of sodium diethyldithiocarbamate 
with metal complexes [7]. Another and more feasible 
approach to [InC14(L~)] is the reaction of 
[InCI3(L~)(MeOH)] with dilute HC1 in acetone. The 
complex anion can be isolated from this reaction as 
its tetrabutylammonium or tetraphenylphosphonium 
salt after addition of (Bu4N)C1 or (Ph4P)CI, respec- 
tively. 

A structure determination was performed on a pale- 
brown needle of (Et2NH2)[InC14(L1)] which was 

obtained from the reaction of [InC13(L1)(MeOH)] 
with NaEt2dtc. The compound crystallizes in the tricli- 
nic space group P1. The general coordination feature 
of In m is not significantly influenced by the replace- 
ment of MeOH by C1 and the formation of a complex 
anion. 

The structure is characterized by a pentagonal 
bipyramidal coordination polyhedron with an almost 
planar equatorial plane (maximum deviation from the 
mean least square plane between the atoms N(1), 
N(2), N(3), C1(3), Cl(4) and In: 0.082 A). The bond 
lengths to the equatorially coordinated chloro ligands 
are markedly longer than those to the axial ligands. 
No unusual structural features have been observed for 
the (Et2NH2) + cation. 

SUMMARY 

It has been shown that indium(III) chloride reacts 
with the tridentate amine oxime L ~ and the struc- 
turally similar Schiff base ligand L 2 to form stable 
indium(III) complexes. The structure of the products 
are dependent on the steric requirements of the 
ligands. The more bulky ligand L 2 forms a distorted 
octahedral complex [InC13(L2)], whereas L I realizes 
seven coordination with indium(III) by the intro- 
duction of one molecule of MeOH from the solvent 
into the coordination sphere. The different coor- 
dination behaviour of the structurally similar ligands 
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Fig. 4. Molecular structure of [InCI4(L~)]- along with the atomic numbering scheme. 

Table 5. Selected bond lengths (A) and angles (°) in (Et2NH2)[InCI4(LJ)] 

In--Cl(1) 2.412(2) N(1)--O(10) 1.383(9) 
In--Cl(2) 2.418(2) N(I)--C(1) 1.28(1) 
In--Cl(3) 2.562(2) N(2)--O(20) 1.380(9) 
In--Cl(4) 2.892(2) N(2)--C(3) 1.27(1) 
In--N0) 2.415(7) N(3)--C(31) 1.35(1) 
ln--N(2) 2.386(7) N(3)--C(35) 1.33(1) 
In--N0) 2.395(6) C(1)--C(35) 1.49(1) 

C(3)--C(31) 1.47(1) 

CI(I)--ln--CI(2) 175.55(8) N (3)--In--C1(2) 89.8(2) 
CI(1)--In--CI(3) 94.67(8) N(3)--In--CI(3) 144.0(2) 
CI(1)--In--CI(4) 87.81(7) N(3)--In--CI(4) 140.3(2) 
CI(1)--In--N(2) 89.5(2) N(3)--In--N(1) 65.8(2) 
C1(2)--In--C1(3) 89.06(8) N(3)--In--N(2) 65.6(2) 
C1(2)--In--C1(4) 90.76(7) C1(4)--In--C1(3) 75.67(7) 
CI(2)--In--N (2) 93.6(2) O(10)--N(1)--In 123.9(5) 
N(1)--In--CI(1) 89.6(2) O(20)--N (2)--In 122.0(5) 
N(1)--In--CI(2) 85.9(2) N(1)--C(1)--C(35) 114.9(7) 
N(I)--In--CI(3) 149.9(2) N(2)--C(3)--C(31) 114.4(7) 
N (1)--In--Cl(4) 74.7(2) N(3)--C(31)--C(3) 115.9(7) 
N(1)--In--N(2) 131.3(2) N(3)--C(35)--C(1) 115.9(7) 
N (2)--In--Cl(3) 78.6(2) C(1)--N(1)--In 122.6(5) 
N(2)--In--CI(4) 153.8(2) C(3)--N(2)--In 124.2(5) 
N(3)--In--Cl(1) 88.6(2) 

may be supported by the slightly different overall bite 
angles N( I ) - - In - -N(2)  (see Scheme 2) which obvi- 
ously influence the ability of the metal to realize a 
planar, five-coordinate equatorial coordination plane. 

The methanol ligand in [InC13(LI)(MeOH)] can 
easily be replaced by OHz or C1- to give structurally 
similar, pentagonal-bipyramidal indium(IIl) 
complexes. Further ongoing ligand exchange can be 
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achieved, when powerful chelating ligands are used. 
With sodium diethyldithiocarbamate the known tris- 
chelate [lnL3] is obtained. Reactions of [InC13(L ~) 
(MeOH)] with bidentate ligands and the structures of 
the products are reported elsewhere [8]. 
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