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AbStEWt 

Isolation of [{Li(R’H)(R)},] (1) (R-= NC,H,-2-CH(SiMe,), R’H = NC,Hc2- 
CH(SiMe,),), where R’H acts as an N-donor and R- as an $-aza-ally1 unit to one 
metal centre and an N-bridge to the other (X-ray structure determination), and 
formation of [ {Li(R)(tmeda)},] and R’H on treatment of (1) with tmeda ( = 
N,N,N’,N’-tetramethylethylenediamine) establishes the relative solution thermody- 
namic acidities RH > R’H, rationalized by negative hyperconjugation in RH over- 
riding extra polarization from two silicon centres in R’H. 

Silicon increases thermodynamic acidities of adjacent CH, groups [l] facilitating 
metallation using strong bases such as alkyllithium reagents, and stabilizes the 
resulting anionic centre by the high polarizability of silicon [2]. As part of a 
systematic study of the lithiation of a-trimethylsilyl substituted a-p&lines we show 
that incorporating two trimethylsilyl groups, C,H,-2-CH(SiMe,), ( = R’H), results 
in a lower thermodynamic acidity relative to the compound with one such group, 
NC,H,-2-CHH(SiM%) (= RH). Features of the research include the isolation and 
structure determination of a compound containing unmetallated R’H, yet metal- 
lated RH, [{Li(R’H)(R)},] (l), and selected exchange reactions. Overall, the results 
explain why treatment of Li(tmeda)(NC,H,CH,-2) (tmeda = N,N,N’,N’- 
tetramethylethylenediamine) with ClSiMe, yields RH, and a-picoline and R’H (via 
quenching of the metallation product of preformed RH by Li(tmeda)(NCSH4CH,- 
2)), but not NC,H,C(SiMe,),[3], and also the lithiation of the monosilyl substituted 
carbon in m-C,H,(CH,SiMe,)(CH(SiMe&} [4]. 

Synthesis of 1 and other reactions are summarized in Scheme 1 *. Treating a 1: 1 
mixture of RH and R’H with one equivalent of LiBu” in hexane yields 1 in which 
R’H simply acts as an N-donor. It is resistant to metallation in the presence of 
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excess LiBu” and is therefore non-labile. Treating 1 with tmeda results in displace- 
ment of R’H, yielding the binuclear complex [{Li(R)(tmeda)},] (2)[3], which to- 
gether with the formation of the same compound, 2, on treating the bis-silylated 
analogue, [Li(R’)(tmeda)] [3], with RH unequivocally shows that RH is a stronger 
acid than R’H, viz compound 1 is the thermodynamically controlled product. 

Results of the X-ray structure determination of 1 * are presented in Fig. 1. Each 
anion acts as an q3-az.a-ally1 unit to one Lithium through the ring nitrogen, 2.14(l) A, 
ipso-carbon, 2.39(l) A, and adjacent ring carbon, 2.39(l) A, with the nitrogen 
bridging the other metal centre, 2.06(l) A, in a similar way to that found in 

IWi(WW%M~ corresponding distances 2.19(l), 2.356(9), 2.34(l), 2.04(l) A [3], 
and in some related structures [5,6]. The silicon of R- is coplanar with the pyridine 

* Synthesis and characterization of compound (1): A solution of LiBu” in hexane (4.2 ml, 1.55 M, 6.51 
mmol) and hexane (20 ml) was slowly added to a solution of RH (1.05 g, 6.36 mmol) and R’H (1.5 g, 
6.36 mmol) in hexane (40 ml) at 0 o C yielding a yellow solution. Volatiles were removed under vacuum 
to yield a yellow powder which was recrystalhsed from benzene (15 ml) affording orange crystals of 1 
overnight at 5OC (2.15 g, 83% yield). M.p. 145-147OC (dec.); ‘H NMR (250 MHz, GD,), S (rel. 
TMS) 0.08 (lSH, s, SiCHs, R’H) 0.27 (9H, s, SiCH,, RH) 2.11 (lH, broad s, CHSi, R’H) 3.20 (lH, s, 
CHSi, RH) 5.72 (lH, m, C.,H, RH) 6.4-7.0 (4H, m. C,,,, RH and R’H) 7.78 (lH, m, C,H, RH) 8.19 
(lH, m, GH, R’H); ‘% NMR (62.8 MHz, qDs), 6 0.2 (s, SiCH,, R’H) 1.2 (s, SiCHs, RH) 3.16 (s, 
CHSi, R’H) 63.3 (s, CHSii RH) 103.0, 118.0, 119.0, 122.8, 134.2, 136.5, 149.1, 149.9, 165.0, 166.6. 
(NCsH,, RH, R’H); ‘Li NMR (116.64 MHz, GD,) S -1.67 (s). Anal. Found: C, 60.8; H, 9.05; N, 
6.75%. C,,H,dLi,N,Si, requires C, 61.7; H, 9.13; N, 6.85%. 
Ctysral structure determination of 1 (T = 296 K, Enraf-Nonius CAD4 diffractometer, crystal mounted 
in a capillary): C.,2Hs2Li2N,Si,, M = 817.5, monoclinic, space group P2,/n, a 10.446(4), b 16.872(l), 
c 16.047(6) A, /3 lO8.32(2)=‘, U 2685(l) A3, F(OO0) = 888, Z = 2, 0, 1.01 g cmP3, p(Mo-K,) =1.83 
cm-‘, specimen 0.75 X0.35 X0.35 mm, 3744 unique reflections, 2087 with I > 2.5u( I) used in the 
refinement, 20_ = 50 O. 
The structure was solved by direct methods and refuted by fug-matrix least-squares refinement with 
non-hydrogen atoms anisotropic. Hydrogen atoms were included as invariants with L&,, = 0.05 A’. The 
weighting scheme was o =1.9/[02(F,)+1.5X10-‘(F,)2] and the final residuals were R = 0.061, 
R’ = 0.866. Atomic coordinates, bond lengths and angles, and thermal parameters have been deposited 
at the Cambridge Crystrdiographic Data Centre. 






