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-CgH2-2,4,64-Pr3) and Its Manganese Complex
(75-CsHs)(CO)2MnInC ¢H3-2,6-Trip2: One-Coordinate
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Although the major oxidation state of the group 13 elements
(i.e., B=TI) is lll, the univalent state becomes more stable with
increasing atomic number so that TI(I) is dominant in that
element’s chemistry. In(l) is more unstable and readily dispro-
portionates to give In(O) and In(lll) products. Nonetheless, there
is widespread interesin its compounds as well as those of its
less stable Ga(l) and Al(l) congenérsA range of organometallfc®
and related® derivatives of In(l) have been synthesized. In the

solid state, the organometallic compounds are associated and hav:

a polymeric zig-zig arrangement {in(CsHs)} »,>¢ a hexameric
structure in{ In(CsMes)} 6,°2Pand a weakly Ia-In bonded structure

in dimeric [In{ Cs(CH,Ph)}1..% In the vapor phase, however, #
CsHiMe)>® and Ing>-CsMes)® are monomers. The related
trispyrazolylborate complexes In(gBH (pz = 3-phenylpyra-
zolyl,” 3,5-ditert-butylpyrazolyl® or 3tert-butylpyrazolyf®), in
which In is coordinated by three N donors, are monomeric in the
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Compoundl was obtainetf by treatment of InCl with (BED)-
LiCeH3-2,6-Trig*?2in THF at ca.—78 °C. The bright-orange,
very air-sensitive crystals ol display considerable thermal
stability and decompose only above 216 Its structur& (Figure
1) consists of well-separated Igds-2,6-Trip, monomers (shortest
In--+In distance= 6.890(2) A) which have an iC bond length
of 2.260(7) A. The Inis displaced slightly (by ca. 0.23 A) 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 A, In--H-
(i-Pr, CHy) = 3.30 and 3.40 A. The KC bond is longer than
the In—C o-bonded distances (range ca. 2:#12.17 A) in In-
(1) derivatives of bulky ligands such as Mes*@-2,4,6-t-
Bua), -CeHs-2,6-Mes, or -CeHs-2,6-Trip,,* but is almost identical
to the In-C distance(2.250(5) A) in [FC(SiMey)3}]4.% A similar
lengthening has been noted in its Ga(l) analogug {8iMe;)s}]4°
whose GaC bonds average ca. 0.1 A longer than those in
sterically crowded Ga(lll-C compound$*16 Furthermore, itis
notable that the GaC distance in the vapor-phase structure of
monomeric GAC(SiMe;)3} 17 remains essentially unchanged from
'éhat seen in [GEC(SiMey)3}]4.2° Similarly, the In—-N distances

(12) Under anaerobic and anhydrous conditions@tiCeHs-2,6-Trip,*22
(2.00 g, 1.78 mmol) in THF (15 mL) at ca:78 °C was added dropwise to
a suspension of InCl (0.267 g, 1.78 mmol) at €&.8 °C with rapid stirring.
The solution was stirred at ca.78 °C for 1.5 h and then warmed to cal0
°C. After an additionhl h of stirring, the volatile materials were removed
under reduced pressure-all0 °C. The solid residue was extracted with ca.
35 mL of cold hexane (ca-10 °C). The solution was allowed to come to
ambient temperature, where the dark precipitates (presumably In metal and
LiCl) were allowed to settle. The orange-brown supernatant solution was then

crystal phase. At present, however, there are no structures of &iltered through Celite. The filtrate was concentrated to incipient crystallization
one-coordinate In(l) species in either the vapor or solid states. In (ca. 20 mL) and stored at c&:20 °C for 24 h to afford the product as

fact, molecular In(l) derivatives of monodentate ligands of any
kind are quite rare and limited to the complexeg @{SiMe;)3} |.°
and [If OCGeH2-2,4,6-(CR)3}]2.2° The former species was shown
to have a tetrahedrahin, arrangement (lrin = 3.002(1) &b)
with an In—C distance of 2.250(5) & The structure of [In-
{OCH2-2,4,6-(CR)3}].'° involves the two metals bridged by two
aryloxides which results in unique two-coordination for In. Itis
now shown that, by use of the crowdingerphenyl ligand -gHs-
2,6-Trip, (Trip = -C¢H2-2,4,64-Pr3),1* the monomeric compound
INCgH3-2,6-Trip, (1), which has a unique one-coordinate solid-
phase structure, can be synthesized and characterized.
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Figure 1. Computer-generated drawing bfwith H atoms not shown. Figure 2. Computer-generated drawing Bfwith H atoms not shown.
Selected bond distances (A) and angles (deg):afl) = 2.260(7), C(1) Selected bond distances (&) and angles (deg):aftL) = 2.155(3), In-
C(2)= 1.39(2), C(2)-C(3) = 1.42(2), C(3)-C(4) = 1.44(2), C(4)-C(5) Mn(1) = 2.4102(9), Mr-C(37)= 1.785(4), Mn-C(38)= 1.774(4), Mn-
= 1.35(2), C(5)-C(6) = 1.39(2), C(1)-C(6) = 1.42(2), In-C(1)-C(2) C(15-CsHs) = 2.115(3)-2.311(4), O(2)-C(37)= 1.168(5), O(1)-C(38)
= 121.9(14), In-C(1)-C(6) = 120.2(14), C(2)-C(1)-C(6) = 117.5- = 1.167(5), Mn-centroid@5-CsHs) = 1.757, C(1)-In(1)—Mn(1) =
(6), C(1)-C(2)-C(7) = 115(2), C(1}-C(6)—C(13) = 118(2). 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).
in monomeric In(l) trispyrazolylborates may be as much as ca. ) ) )
0.2 A longer than those in related In(lll) trispyrazolylborate nature of the ligand. The taC(1) bond in2 (2.155(3) A) is ca.

specie$. Thus, it seems that the longer-+& bond in1 is 0.1 A shorter than the corresponding distancelin This is
consistent with known structural data for monomeric or weakly consistent with previous data for the [Mn(CO)Y C(SiMey)s}].
associated Ga(l) or In(l) species. complexX? which has a shorter distance than that seen in [In-

A further notable aspect of the structure bdfis the one-  {C(SiMey)3}].% Carbonyl stretching frequencies i (»(CO)
coordination of the In center. One-coordination for a metal in ¢M™* = 1940 s, 1864 s) are comparable to those - (
the condensed phase has been claimed previously only for theCsHs)(CORMNn(THF) (1925 s, 1850 s) andy{-CsHs)(CO)-
compounds M@Hz-2,4,6-Ph (M = Cu or Ag)l® However, a MnPPh (1932 s, 1869 s), indicating that|§, for the .mo.st part,
subsequent investigation indicated that the structural and spec-ao-donor with weakr-acceptor characteristié® This view of
troscopic data for these compounds were inconsistent with their its bonding properties is in harmony with the methgand
formulation as Cu or Ag specié$. The unique one-coordinate ~ bonding descriptions of (CGHeAl(7>-CsMes)** and (CO)Feln{3,5-
nature of In inl is undoubtedly due to the protection afforded it Mez(pz)BH}?* but does not support the reported FeGa triple
by theo-Trip substituents and the presence of a nonbonded lone-bonding of the Ga(l) ligand in (CQFeGatHs-2,6-Trip,*
pair of electrons. . ) Acknowledgment. We thank the National Science Foundation for
Initial investigations of the chemical propertiesloghow that financial support and Dr. Marilyn Olmstead and Dr. Mathias Senge for
the In center can function as a Lewis base. Thus, reactidn of help with the X-ray data collection.
with (i>-CsHe)(COLMN(THF)! affords the complex #(°- Supporting Information Available: Tables of data collection
C5H5)(CO)2MnInC6H3-2,6-Tr|p2, 2, as orange _crysta!%? _Its paran?gters, gtom coordinates, bond distances, angles, anisotropic thermal
structure (Figure _27 shows thatl is bound in a terminal, parameters and hydrogen coordinates (34 pages). An X-ray crystal-
monodentate fashion to the 16-electron ¥CsHs)(CO), frag- lographic file, in CIF format, is available through the Web only. See
ment with an Mr-In distance of 2.4102(9) A and an almost linear any current masthead page for ordering and Web access instructions.
geometry (C(1)In(1)-Mn(1) = 175.39(9j) at In. The In-Mn
distance is ca. 0.2 A shorter than those in related bridged JA973479C
complexes such as [Mn(C@)nC(SiMey)s}]>2° This can be (20) Uhl, W.; Kiemling, S. W.: Hiller, W.; Neumayer, NChem. Ber1996

attributed to the lower coordination number at In and the terminal 129 1137.
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