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Although the major oxidation state of the group 13 elements
(i.e., B-Tl) is III, the univalent state becomes more stable with
increasing atomic number so that Tl(I) is dominant in that
element’s chemistry.1 In(I) is more unstable and readily dispro-
portionates to give In(O) and In(III) products. Nonetheless, there
is widespread interest2 in its compounds as well as those of its
less stable Ga(I) and Al(I) congeners.3 A range of organometallic4-6

and related7,8 derivatives of In(I) have been synthesized. In the
solid state, the organometallic compounds are associated and have
a polymeric zig-zig arrangement in{In(C5H5)}∞,5c a hexameric
structure in{In(C5Me5)}6,5a,band a weakly In-In bonded structure
in dimeric [In{C5(CH2Ph)5}]2.6 In the vapor phase, however, In(η5-
C5H4Me)5c and In(η5-C5Me5)5b are monomers. The related
trispyrazolylborate complexes In(pz)3BH (pz ) 3-phenylpyra-
zolyl,7 3,5-di-tert-butylpyrazolyl,8a or 3-tert-butylpyrazolyl8b), in
which In is coordinated by three N donors, are monomeric in the
crystal phase. At present, however, there are no structures of a
one-coordinate In(I) species in either the vapor or solid states. In
fact, molecular In(I) derivatives of monodentate ligands of any
kind are quite rare and limited to the complexes [In{C(SiMe3)3}]49
and [In{OC6H2-2,4,6-(CF3)3}]2.10 The former species was shown
to have a tetrahedrane9 In4 arrangement (In-In ) 3.002(1) Å9b)
with an In-C distance of 2.250(5) Å.9b The structure of [In-
{OC6H2-2,4,6-(CF3)3}]210 involves the two metals bridged by two
aryloxides which results in unique two-coordination for In. It is
now shown that, by use of the crowdingo-terphenyl ligand -C6H3-
2,6-Trip2 (Trip ) -C6H2-2,4,6-i-Pr3),11 the monomeric compound
InC6H3-2,6-Trip2 (1), which has a unique one-coordinate solid-
phase structure, can be synthesized and characterized.

Compound1was obtained12 by treatment of InCl with (Et2O)-
LiC6H3-2,6-Trip212a in THF at ca.-78 °C. The bright-orange,
very air-sensitive crystals of1 display considerable thermal
stability and decompose only above 216°C. Its structure13 (Figure
1) consists of well-separated InC6H3-2,6-Trip2 monomers (shortest
In‚‚‚In distance) 6.890(2) Å) which have an In-C bond length
of 2.260(7) Å. The In is displaced slightly (by ca. 0.23 Å) from
the averaged plane of the C(1) ring. There are no close
interactions between In and other atoms as indicated by the
distances In‚‚‚centroid C(7) or C(13) rings) ca. 3.90 Å, In‚‚‚H-
(i-Pr, CH3) ) 3.30 and 3.40 Å. The In-C bond is longer than
the In-C σ-bonded distances (range ca. 2.11f 2.17 Å) in In-
(III) derivatives of bulky ligands such as Mes*(-C6H2-2,4,6-t-
Bu3), -C6H3-2,6-Mes2, or -C6H3-2,6-Trip2,14 but is almost identical
to the In-C distance(2.250(5) Å) in [In{C(SiMe3)3}]4.9b A similar
lengthening has been noted in its Ga(I) analogue [Ga{C(SiMe3)3}]415
whose Ga-C bonds average ca. 0.1 Å longer than those in
sterically crowded Ga(III)-C compounds.14,16 Furthermore, it is
notable that the Ga-C distance in the vapor-phase structure of
monomeric Ga{C(SiMe3)3}17 remains essentially unchanged from
that seen in [Ga{C(SiMe3)3}]4.15 Similarly, the In-N distances
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in monomeric In(I) trispyrazolylborates may be as much as ca.
0.2 Å longer than those in related In(III) trispyrazolylborate
species.8 Thus, it seems that the longer In-C bond in 1 is
consistent with known structural data for monomeric or weakly
associated Ga(I) or In(I) species.
A further notable aspect of the structure of1 is the one-

coordination of the In center. One-coordination for a metal in
the condensed phase has been claimed previously only for the
compounds MC6H3-2,4,6-Ph3 (M ) Cu or Ag).18 However, a
subsequent investigation indicated that the structural and spec-
troscopic data for these compounds were inconsistent with their
formulation as Cu or Ag species.19 The unique one-coordinate
nature of In in1 is undoubtedly due to the protection afforded it
by theo-Trip substituents and the presence of a nonbonded lone-
pair of electrons.
Initial investigations of the chemical properties of1 show that

the In center can function as a Lewis base. Thus, reaction of1
with (η5-C5H5)(CO)2Mn(THF)12b affords the complex (η5-
C5H5)(CO)2MnInC6H3-2,6-Trip2, 2, as orange crystals.12a Its
structure (Figure 2)13 shows that1 is bound in a terminal,
monodentate fashion to the 16-electron Mn(η5-C5H5)(CO)2 frag-
ment with an Mn-In distance of 2.4102(9) Å and an almost linear
geometry (C(1)-In(1)-Mn(1)) 175.39(9)°) at In. The In-Mn
distance is ca. 0.2 Å shorter than those in related bridged
complexes such as [Mn(CO)4{InC(SiMe3)3}]2.20 This can be
attributed to the lower coordination number at In and the terminal

nature of the ligand. The In-C(1) bond in2 (2.155(3) Å) is ca.
0.1 Å shorter than the corresponding distance in1. This is
consistent with previous data for the [Mn(CO)4In{C(SiMe3)3}]2
complex20 which has a shorter distance than that seen in [In-
{C(SiMe3)3}]4.9b Carbonyl stretching frequencies in2 (ν(CO)
cm-1 ) 1940 s, 1864 s) are comparable to those of (η5-
C5H5)(CO)2Mn(THF) (1925 s, 1850 s) and (η5-C5H5)(CO)2-
MnPPh3 (1932 s, 1869 s), indicating that1 is, for the most part,
a σ-donor with weakπ-acceptor characteristics.12b This view of
its bonding properties is in harmony with the metal-ligand
bonding descriptions of (CO)4FeAl(η5-C5Me5)21 and (CO)4FeIn{3,5-
Me2(pz)BH}22 but does not support the reported FeGa triple
bonding of the Ga(I) ligand in (CO)4FeGaC6H3-2,6-Trip2.23
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Figure 1. Computer-generated drawing of1 with H atoms not shown.
Selected bond distances (Å) and angles (deg): In-C(1)) 2.260(7), C(1)-
C(2)) 1.39(2), C(2)-C(3)) 1.42(2), C(3)-C(4)) 1.44(2), C(4)-C(5)
) 1.35(2), C(5)-C(6)) 1.39(2), C(1)-C(6)) 1.42(2), In-C(1)-C(2)
) 121.9(14), In-C(1)-C(6) ) 120.2(14), C(2)-C(1)-C(6) ) 117.5-
(6), C(1)-C(2)-C(7) ) 115(2), C(1)-C(6)-C(13)) 118(2).

Figure 2. Computer-generated drawing of2 with H atoms not shown.
Selected bond distances (Å) and angles (deg): In-C(1)) 2.155(3), In-
Mn(1)) 2.4102(9), Mn-C(37)) 1.785(4), Mn-C(38)) 1.774(4), Mn-
C(η5-C5H5) ) 2.115(3)-2.311(4), O(2)-C(37)) 1.168(5), O(1)-C(38)
) 1.167(5), Mn-centroid(η5-C5H5) ) 1.757, C(1)-In(1)-Mn(1) )
175.39(9), C(37)-Mn(1)-C(38)) 91.7(2), In(1)-C(1)-C(2)) 123.8-
(2), In(1)-C(1)-C(6) ) 114.7(2), C(2)-C(1)-C(6) ) 121.4(3).
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