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Summary: Reaction of the lithium stannate M&eN(3,5-
xyl)} sSnLi(OE$) (1) with ¥/, molar equi of [RhCI(COD)L gave
the zwitterionic heterodinuclear complex [MéSiMeN(3,5-
xyl)} 2SH SiMeN(75-3,5-xyl} Rh(COD)] @), in which one of the
peripheral N-bonded 3,5-xylyl groups acts asi#aryl ligand

to which the{Rh(COD}™* cation is bonded. Reaction of the
18-electron comple® with nucleophiles leads to an attack at
the late transition element, which mes aer to the tin atom
to form the Rh-Sn-bonded 16-electron complexes [MeSi-
{SiMeN(3,5-xyl} 3SnRh(L)(COD)] (L= PhgP (3), (PhO}P (4),
CyNC 6)).

Aryl groups in the periphery of substitutionally inert “anchor-
ing” ligands, such as phosphines, have been shown to act as
hemilabile additional coordinating units and may thus react to
changes in the coordination sphere of a given niefBhis
behavior has been most impressively demonstrated by Mirkin
and co-workers, who studied the dynamics of such systams

well as the metal-centered redc_)x c_hem|§try. .. Figure 1. Molecular structure of compleX Principal bond lengths
We have recently employed triamidostannates as monoanionic(Ay and angles (deg): N(HSn(1) = 2.263(4), N(2}-Sn(1) =
equivalents of the ERligands of the group 15 elements and 2.161(5), N(3)-Sn(1)= 2.158(5), C(1}-Rh(1)= 2.460(6), C(2)
demonstrated their stability in coordination compounds through- Rh(1)= 2.208), C(3-Rh(1)= 2.297(6), C(4}-Rh(1)= 2.302(6),
out the d block Built into the [2,2,2]bicyclooctane cage C(5)—Rh(1)= 2.281(6), C(6)-Rh(1) = 2.382(6), C(1}N(1) =
generated by tripodal amido ligands, these ligating molecules 1.339(7), C(9)-C(10)= 1.402(9), C(13)-C(14)= 1.407(9), C(9¢
possess large cone angles due to the orientation of the NRh(1) = 2.115(6), C(10yRh(1) = 2.132(6), C(13)Rh(1) =

substituent$:® The latter thus induce both steric bulk and the
potential of adding further functional groups.
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2.151(6), C(14yRh(1)= 2.168(6); N(3)-Sn(1)-N(2) = 100.11(18),
N(3)—Sn(1)-N(1) = 88.64(17), N(2}-Sn(1)-N(1) = 94.61(17).

By way of introducing additional weakly coordinating donor
functions in the periphery of triamidostannates, we have
observed the complexation of the alkali-metal counterfons;
however, no significant interaction with the transition metals
has been observed. In this work, we demonstrate how the
N-bonded aryl groups in a tripodal tris(arylamido)stannate may
provide an alternative binding site which may coordinate to very
electron poor transition-metal centers. Since in this capacity the
ligands act as formal six-electron donors, this type of ligation
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Scheme 1. Synthesis of the Complex Zwitterion 2 and Its
Conversion to the Rh—Sn-Bonded Complexes 35
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provides an alternative to the otherwise typicat-$fhcoordina-

tion as a two-electron donor. It may therefore be a precursor
state to the latter, which is attained upon attack of an additional
ligand at the late-transition-metal center.

Reaction of the lithium stannate MSiMe;N(3,5-xyl)} 3-
SnLi(OEb) (1) with ¥, molar equiv of the rhodium dimer
[RhCI(COD)L at —78 °C, subsequent warming to ambient
temperature, and workup gave the heterodinuclear complex
[MeSK SiMeN(3,5-xy1)} 2Sn{ SiMeaN(776-3,5-xy1)} Rh(COD)] @)
in high yield. The high-field°Sn NMR signal at) —127.8,
which displayed no coupling t§3Rh, indicated that a metal
metal bond had not been formed in this reaction. Instead, the
proton resonances at5.63 and 4.29 as well as thé&C NMR
signals até 151.6, 116.3, 95.4, and 92.4, which displayed
103Rh—13C coupling, indicated a-arene type coordination of
the Rh(COD) fragment and, thus, a potentially zwitterionic
structure. This was confirmed by a single-crystal X-ray structure
analysis of compoun@, which established an unprecedented
structural type in the chemistry of stannates(ll). Its molecular

PhsP | 3
(PhO)P | 4
CyNC | 5§

(8) Complex2: monoclinic, space group2i/c, a = 14.2713(16) Ap
= 12.3970(15) Ac = 25.911(3) A 8 = 102.079(3), V = 4482.7(9) A,
Z = 4; 76 870 reflections collected, 8473 independent reflections; heavily
disordered solvent of crystallization (toluene) found, the contributions of
which were removed from thig, with the SQUEEZE procedufé Final R
indices ( > 20(1)): R1= 0.0551, wR2= 0.1310. Complex: friclinic,
space grouPl, a= 12.3271(10) Ab = 12.8709(10) Ac = 20.6506(17)
A, o =72.1700(10), B = 89.6270(10), y = 87.669(23, V = 3116.4(4)
A3, Z = 2; 64 764 reflections collected, 15 463 independent reflections;
heavily disordered solvent of crystallization (toluene) found, the contribu-
tions of which were removed from th&, with the SQUEEZE procedufé.
Final R indices ( > 20(l)): R1 = 0.0420, wR2= 0.0951. Comple):
monoclinic, space group2:/n, a = 12.7606(9) Ab = 13.8360(10) Ac
= 31.050(2) A, = 91.8290(10), V = 5479.3(7) R, Z = 4; 133 095
reflections collected, 17 389 independent reflections; one molecule of toluene
solvent refined with planarity restraints. FirRindices ( > 20(l)): R1=
0.0466, wR2= 0.1089. Data collection was carried out at 100 K (Ma. K
radiation, Bruker AXS Smart 1000 CCD diffractometer). Data were
corrected for absorption and other effects (SADABSStructure solution:
heavy-atom method combined with structure expansion by direct methods
applied to difference structure factors (DIRCIFcomplexes2 and5) or
direct methods (SHELXS&!e complex4). Refinement: full-matrix least
squares ofr2 (SHELXL®"; all non-hydrogen atoms anisotropic, hydrogens
at calculated positions. (a) van der Sluis, P.; Spek, AAdta Crystallogr.
1990 A46, 194. (b) Sheldrick, G. M. SADABS-2004/1, Bruker AXS,
Madison, WI, 2004. (c) Beurskens, P. T.; Beurskens, G.; de Gelder, R.;
Garcia-Granda, S.; Gould, R. O.; Israel, R.; Smits, J. M. M. DIRDIF-99;
University of Nijmegen, Nijmegen, The Netherlands, 1999. (d) Sheldrick,
G. M. SHELXS-86; University of Gttingen, Gidtingen, Germany, 1986.
(e) Sheldrick, G. MActa Crystallogr.199Q A46 467. (f) Sheldrick, G.
M. SHELXL-97; University of Gdtingen, Gdtingen, Germany, 1997.
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Figure 2. (a, top) Molecular structure of the Risn complex4.
Selected bond lengths (A) and angles (deg): RhREH(1) =
2.6331(4), P(1yRh(1) = 2.2049(9), N(1}Sn(1) = 2.118(3),
N(2)—Sn(1)= 2.114(3), N(3)-Sn(1)= 2.109(3), C(32) C(33)=
1.368(6), C(36)C(37) = 1.398(5), C(32rRh(1) = 2.252(4),
C(33)-Rh(1)= 2.299(4), C(36) Rh(1)= 2.171(3), C(37yRh(1)
= 2.215(3); P(1}Rh(1}-Sn(1)= 92.87(2), N(1)-Sn(1)-N(2) =
99.85(11), N(1)}Sn(1)-N(3) = 99.45(11), N(2)-Sn(1}-N(3) =
99.99(11), N(1}Sn(1)-Rh(1) = 131.65(8), N(2)-Sn(1)-Rh(1)
= 101.32(7), N(3}Sn(1)-Rh(1) = 118.72(7). (b, bottom) Mo-
lecular structure of compounBl Selected bond lengths (A) and
angles (deg): RhSn= 2.6004(3), C(40yRh=1.922(4), C(40y
N(4) = 1.134(5), C(41yN(4) = 1.535(7), N(1)Sn = 2.107(3),
N(2)—Sn = 2.092(2), N(3»Sn = 2.110(2), C(32)C(33) =
1.372(5), C(36)-C(37)= 1.363(6), C(32)-Rh = 2.229(3), C(33)
Rh = 2.246(3), C(36)yRh = 2.191(3), C(373-Rh = 2.194(3);
C(40)-Rh—Sn= 89.32(10), N(1} Sn—N(2) = 99.34(10), N(1}
Sn—N(3) = 98.57(10), N(2)-Sn—N(3) = 101.22(10), N(1) Sn—
Rh = 107.95(7), N(2)-Sn—Rh = 122.60(7), N(33Sn—Rh =
122.40(7), N(4)-C(40y-Rh = 172.3(3), C(40yN(4)—C(41) =
175.1(5).

structure is displayed in Figure 1 along with the principal bond
lengths and anglés.

The tri(arylamido)stannate adopts a distorted “lamp shade”
arrangement with one of the peripheral N-bonded 3,5-xylyl
groups acting as an®-aryl ligand to which thef Rh(COD} *
cation is bonded, thus attaining a valence electron count of 18.
The geometry of the arene complex itself resembles those
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2032.
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previously established for such compleXésof which the respectivelyt! The greater RRSn bond length of the former
adducts with the BRI counterion are perhaps the most closely is due to the steric congestion generated by the cis-disposed
related examples to compleX® As a consequence of this  stannate and triphenyl phosphite. The interligand repulsion in
metalation of an aryl substituent, the triamidostannate unit is 4 is also evident from the significantly tilted orientation of the
highly distorted (N(3)-Sn(1)-N(2) = 100.1(2}, N(3)—Sn(1)~ stannate (Figure 2a), which bends away from its bulky
N(1) = 88.7(2], N(2)—Sn(1)-N(1) = 94.6(2)). neighboring ligand (Si(4)Sn(1)-Rh(1) = 160.80(2), com-

The potential combination of theRh(COD} * unit with the pared to 169.24(2)Yor the corresponding angle ). In contrast
stannate via a RhSn bond would lead to a highly reactive 14- 4 the structure of the zwitterioB, the [2.2.2]bicyclooctane-

elc_ai_ct_ron hcomplex, ar_ldh the sysEtlem d;hus s_.t%bfilizehs itself by rojated triamidostannate cages regain their local threefold
utilizing the arene periphery as a “landing strip” for the cationic ¢ “ihe N-Sn-N angles being all close to 100

rhodium fragment. In this respect, the stannate represents a e e
d p P In this first report we have demonstrated that the stabilization

flexibly coordinating ligandwith its active, potentially coordi- “ i
nating aryl periphery and compleX provides the first such of an unsaturated transition-metal fragment by an (arylamido)-

example involving the heavier group 14 elements. stannate may occur by way of coordination of the aryl
Reaction of the 18-electron compl@wvith nucleophiles leads ~ Periphery rather than the group 14 heteroatom. This may play

to an attack at the late transition element, which moves over to an important role in stoichiometry and catalytic transformations

the tin atom to form RhSn-bonded 16-electron complexes. In  involving complexes bearing such ligands. A closer examination

the course of such a transformation, the stannate converts fromof this aspect is currently in progress.

a 6-electron donor to the usual 2-electron donor ligand.

Examples for this behavior were provided by reactio@ wfith Acknowledgment. This research was supported by the Fonds

tnpht_enylpho.sphme, trlpheqyl phosphite, and cyclohexyl is0- §er chemischen Industrie.

cyanide, giving the respective complexes [MegSMeN(3,5-

xyl)}sSnRh(L)(COD)] (L= PhP (3), (PhO}P (4), CYNC (5)) , . : o

(Scheme 1). These compounds could also be directly obtained SUPPorting Information Available:  Textand CIF files giving

by reaction ofL with the chlororhodium complex in the presence expe_rlmental procedure_s, charagter_lzatlop data, and crystallogrr_:lphlc

of the respective additional ligand. Their analytical and spec- details for2, 4, and5. This material is available free of charge via

troscopic data are consistent with the presence ef&hbonds ~ the Internet at http://pubs.acs.org.

and therefore were formulated as square-planar 16-electrononm700282E

complexes. These structural assignments were confirmed by

Smg_le'cryStal X-ray diffraction studies of Comple)@ﬁnd >. (11) Examples of structurally characterized-R¥n-bonded complexes:

Their molecular structures are represented in parts a and b of(a) werner, H.; Gevert, O.; Haguette, Brganometallics1997, 16, 803.

Figure 2, respectively, along with selected bond lengths and (b) Garralda, M. A.; Pinilla, E.; Monge, M. Al. Organomet. Chen1992
angles 427, 193. (c) Kruber, D.; Merzweiler, K.; Wagner, C.; Weichmann,JH.

’ L . Organomet. Cheni999 572 117. (d) Carlton, L.; Weber, R.; Levendis,
Both 4 and 5 adopt square-planar coordination geometries p c inorg. Chem1998 37, 1264. (e) Licoccia, S.; Paolesse, R.; Boschi,

with Rh—Sn bond lengths of 2.6331(4) and 2.6004(3) A, T.Acta Crystallogr.1995 C51, 833.




