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The coordination chemistry of the coinage metals is charac- Scheme 1. Synthesis o and the phosphine redistribution
terized by considerable variations on going from the lighter to equilibrium involving2—4

the heavier elements. This concerns both the preferred oxidation Me Me
states and the coordinations numbers, the latter being particularly é , éi
evident for the oxidation state-l.! We recently studied the MerSiTressr SiMez 0.5 [PhsPIAGCs g 5117 SiMes
properties of Au-Sn and Au-Ge heterobimetallic complexes 2 | ) 2 l | |
. . L L . . _N MaLi(OEt,) N AN

by using tripodal triamidometalates as building blocks in their Tol” N SN\ Tol Tol™ N~ | Tol
synthesis and generating the metaletal bonds by salt me- Tol |
tathesis of the gold(l) halide complexgs. M Alg @

Our development of stable tripodal triamidostannates as (PhzP),Ag(OTf) -
anionic Sn(Il) nucleophiles that resist oxidation by the salts of P{ Ph
transition metafs* has facilitated the extension of our previous Ve
studies in Au(l) chemististo the lighter congeners. AgSn [ _ _
heterobimetallic compqunds are _particularly rare, the_ only MeZSiﬂ:’\g’{"SiMez “,'16
known molecular species containing an -Agn bond being | 27 | S,
(PhsP)sAgSNCES While this compound has been the object Tor= N A ) Mezs|' Me2Si T'Mez
of several spectroscopic studfethere is no direct structural SI” Tol + /2 N /,LN
proof for an Sr-Ag bond to date. Since stannous chloride finds . Tol savo,
applications in photography as a reduction sensitizer for silver Ph_P/ P—ph

. . . . . . . : Ag
halide emulsion$a more detailed investigation of such Agfl) ERCA L |2
Sn(ll) systems is of general interest. Fh Ph Ph

2 PhsP )

Reaction of a stirred solution of the lithium triamidostannate t
MeSK SiMexN(p-Tol)} sSnLi(OER) (1) with 0.25 molar equiv
of [(PhsP)AgCl], in toluene yields a colorless, microcrystalline  14.5, 295 K) resolves into two pairs of doublets at the lowest
solid for which analytical and spectroscopic data are consistenttemperature studied (centeredat3.3 and 15.1, 215 K). Each
with a formulation as GsHszAgNsPSiSn @) and a structure as  pair of doublets arises froAt°Ag—31P and’Ag—3*P coupling
proposed in Scheme® Although the'H- and'3C-NMR spectra and indicates discrete complexes containingP{\g units. The
recorded within the temperature range 320 K appear to pair of doublets centered &t 15.1 displays Ag-P coupling
indicate the presence of a single component in solution (slight characteristic of linear two-coordinate Ag(l) complexe$'{’Ag—
exchange broadening is noted at 190 K), a variable-temperature
31P-NMR study revealed the presence of an equilibrium between (8) (a) Compound. was prepared as previously reported for related tri-
different species in solution. On lowering of the temperature, amidostannate? (yield 41%). Data forl are as f0||0WS-1H3-NMR
the broad phosphine signal observed at ambient temperature ( (CePe 295 K): 0 0.27 (s, SICH), 0.53 (s, Si(CH)2), 061 (t, Juw =

7.0 Hz, Li[O(CH,CHy)]), 2.18 (s, G13CeHa), 2.97 (q, LI[O(CH.CHy)]),
6.99 (d,3Jun = 8.2 Hz, H8 of Tol), 7.08 (d, H=> of Tol). {*H}1°C-
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31p) = 431.3,%J(17Ag—31P) = 399.7 HZz]!° In addition, the
presence off17115n satellites associated with this multiplet
[appearing as doublets of doublets wRB(117/115n—31p) =
1321.9/1383.3 Hz] indicates the existence of direct—&m
bonds in MeSiSiMe;N(p-Tol)} sSnAg(PPhk) (2). The second

phosphine-containing species in solution generates a pair of

doublets centered @t13.3. These signals have characteristics
similar to those arising fron2 although reduced AgP and

Sn—P coupling constants indicate an increase in coordination

number! consistent with the presence of a tricoordinate Ag(l)
complex, MeSiSiMe;N(p-Tol)} sSnAg(PPh). (3) [LI(*°Ag—
31p) = 298.6,1)(11"Ag—31P) = 258.7,2)(11/115Nn—31pP) = 716.0/
750.3 Hz].

Since3 is the product of a ligand redistribution, it follows

that an additional phosphine-free species is generated in solution.
This component was isolated as large colorless single crystals

by slow fractional crystallization from a solution @-4 in
toluene. While the analytical data, consistent with a formulation
of [MeSK SiMe;N(p-Tol)}sSnAg},'? indicated the absence of
phosphine in this component, single-cryst&ray analysis
established a dimeric structure corresponding to [{/Bise;N(p-
Tol)}3SnAgL (4) (Figure 1)13

The X-ray structure ot shows a centrosymmetric dimeric
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Figure 1. Molecular structure of in the crystal. Peripheral tolyl groups
not coordinated to Ag are omitted for clarity. Selected bond lengths
(A) and interbond angles (deg): SAg 2.6567(7), Sn-Ag' 3.2220(9),
Sn—N(1) 2.097(4), S-N(2) 2.112(4), Sr-N(3) 2.100(3), Ag-C(25)
2.604(5), Ag-C(26) 2.375(4); SA-Ag—C(25) 129.47(11), SrAg—
C(26) 161.92(11).

the asymmetry of th@?-coordination in the complex is typical

molecular unit featuring two Sn atoms each coordinated by a Of an arene-Ag(l) interaction’® In addition, the tolyl groups

triamido tripod ligand. Each Sn atom links to an Ag atom
through an SaAg bond d(Sn—Ag) 2.6567(7) A]. Two Ag
centers in the complex are in close proximity; the distance

adopt mutual edge-to-face orientations so that a total ot six
interactions (ring centroidcentroid 5.15.5 A) encircle the
Ag,Sn, core of the complex. This arrangement is reminisicent

d(Ag—Ag') = 2.6544(11) A is among the shortest ever observed ©Of the centrosymmetric sextuple phenyl embraces identified as

in Ag(l) aggregated and may indicate a significanf®-d°
attraction. In4, the ligand periphery plays an “active” réfe

a supramolecular motif if{PhP*}, complexe¥ and may
contribute to the stability of the dimer.

and facilitates the dimerization of the silver stannate units. These The characterization o#t by *C-NMR spectroscopy in

monomer units are linked by2-coordination of one tolyl group
of each tripodal amido ligand to the silver atom of the opposite
unit [d(Ag—C(25)) = 2.604(5),d(Ag—C(26)) = 2.374(4) A];
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B. W.; White, A. H.J. Chem. Soc., Dalton Tran4996 2459. (b)
Baker, L.-J.; Bowmaker, G. A.; Camp, D.; Effendi; Healy, P. C;
Schmidbaur, H.; Steigelmann, O.; White, A. korg. Chem.1992
31, 3656 and references cited.

(11) Bowmaker, G. A.; Effendi; Harvey, P. J.; Healy, P. C.; Skelton, B.
W.; White, A. H.J. Chem. Soc., Dalton Tran$996 2449.

(12) Data for3 are as follows. Anal. Calcd for &gH7,AgN3sP,SisSn: C,
59.86; H, 5.65; N, 3.27. Found: C, 59.69; H, 5.45; N, 3¥#:NMR
(CeDs, 295 K): 6 0.35 (s, SiCH), 0.75 (s, Si(CH)2), 2.02 (s,
CH3CgHa), 6.70 (d,un = 8.2 Hz, H28 of Tol), 6.85 (m, PP¥), 7.21
(d, H35 of Tol). 31P-NMR (tolueneds, 215 K): ¢ 13.3 [J(M7Ag—
31p) = 258.7 Hz 1J(11%Ag—31P) = 298.6 Hz 2)(11711%5n-31p) = 716.0/
750.3 Hz]. Data fo# are as follows. Anal. Calcd for 4gHgsAgoNe-
SigSn: C, 44.28; H, 5.57; N, 5.53. Found: C, 44.09; H, 5.62; N,
5.82.1H-NMR (CgDg, 295 K): 6 0.40 (s, SiCH), 0.77 (s, Si(CH)2),
2.06 (s, G3CeHa), 6.73 (d,3Jun = 8.2 Hz, K8 of Tol), 7.15 (d, B>
of Tol). The apparents, symmetry of4 in solution indicates that the
compound either dissociates into 3-fold symmetrical halves or

solution was hampered by its fairly rapid decomposition (with
concomitant precipitation of Ag metal) on dissolution. The
NMR data are virtually identical to those obtained from the
mixture of 2 and 3 with the obvious exception of absent
resonances due to the phosphine ligand. Further support for
the equilibrium shown in Scheme 1 derives from the observation
that addition of 1 molar equiv (per equivalent of Ag) ofsPh
to the solution converts botl2 and 4 to 3, which may
subsequently be isolated and characterized. The tricoordinate
Ag(l) complex3 could also be obtained by reacting the lithium
stannatel with 1 molar equiv of (PEP)LAg(OsSCR;) (Scheme
1).

In conclusion, this study has established unique behavior for
these Sr-Ag complexes and provides the first direct structural
evidence for an AgSn bond.
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observed higher symmetry on the NMR time scale. The instability of
4 in solution has impeded further investigations. B
Crystal data fo#t: CseHgsAg2NeSisSrp, M = 1519.14, triclinic,P1
(No. 2),a=11.183(3) Ab = 12.615(3) A,c = 13.815(3) Ao =
74.582(73, B = 70.088(11), y = 81.480(14), V= 1763.1(7) B, Z
=1, F(000)= 768,D. = 1.431 g cnm3. The structure was solved by
direct methods and refined &# for 6179 unique absorption-corrected
data Rint 0.0211, Tmax 0.7142, Tmin 0.6091) out of a total of 7216
data collected. Refinement convergedRafl > 20(1)] = 0.0389, viR,
(all data)= 0.1058.
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