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Reaction of 1,8-gHs{ NHSiMes}» (1) with 2 molar equiv of butyllithium in toluene and subsequently added
hmpa or tmeda as neutral coligands yields the lithium compounds [bs{ON(Li-hmpa)SiMe} ;] (2) or [1,8-

CioHs{ N(Li)SiMe3} o(tmeda) 5] (3), respectively which were both characterized by X-ray crystallography. Both
compounds were obtained irrespective of the amide/coligand ratio in solution. Comp@uadlimeric complex
containing two chelating and one bridging tmeda ligand. Lithiatiod of thf and reaction of the lithium amide

with MgBra(Et;O) gave the mixed-metal EHIMg—amide [1,8-GoHe{ NSiMes} oLi(thf)MgBr(thf)] (4). A single-

crystal X-ray structure analysis revealed that in the solid the MgBr units coordinate to neighboring lithium centers,
leading to the aggregation of the molecules as polymeric chains.

Introduction These include simple bidentate amitigsand tripodal tridentate
) . . L . ligand$~1° as well as combinations of anionic amido with neu-

The amido function BN is readily incorporated in a great o qonor functiond®17Particular rigidity of the donor arrange-
variety of highly charged polydentate ligands and thus enables o is achieved if aromatic or condensed aromatic stuctures
a systematic ligand design in the coordination chemistry of the 50 empioved as ligand backbones. These include the 1,2-diamino-
early transition elements. This has been an important underlyingbenzene derivatives studied by Lappér? Boncella2°‘27, and
reason for the remarkable growth of this area in recent yeérs. ' ’
The availability of two substituent positions at the donor atom

(5) Friedrich, S.; Gade, L. H.; Scowen, I. J.; McPartlin, ®rganome-

allows the integration of the anionic amido function into ligand tallics 1995 14, 4, 5344.

systems of both podand and macrocyclic topology. This notonly (6) Friedrich, S.; Gade, L. H.; Scowen, 1. J.; McPartlin, Ahgew Chem,

leads to a well-defined relative orientation of the ligating atoms @ Ilgt-”Ed- En% %/396535' 133% Gade L H- S L3 MePart
ihiliti H ellmann, K. ., bergner, A.; Gade, L. A.; scowen, I. J.; McPartln,

but also opens up many possibilities of steric control. Moreover, M. J. Organomet Chem 1999 573 156,

ar.n.ido fqnctiong may be combined with other dc_)nor function-  (g) Gade, L. H.; Mahr, NJ. Chem Soc, Dalton Trans 1993 489.
alities with a different formal charge and chemical hardness, (9) Gade, L. H.; Becker, C.; Lauher, J. \Morg. Chem 1993 32, 2308.
and more generally, a different thermodynamic and kinetic sta- (10) %%Tm'erv H.; Gade, L. H.; Lauher, J. Whorg. Chem 1994 33,
bility of their interactions with the metal centéin the latter (11) Friedrich, S.; Memmler, H.; Gade, L. H.; Li, W.-S.; McPartlin, M.
case the strong metahmide bonds form the anchoring elements Angew Chem, Int. Ed. Engl. 1994 33, 676.

of the polyfunctional ligands while the remaining donor func- (12) SChultggg “142-;8Fi?f’12d§i8, B.; Gade, L. H.; Li, W.-S.; McPartlin, Ghem
. . . . . er. .
tions may either influence the electronic properties of the central (13) Hellmann, K. W.: Gade, L. H.; Steiner, A.; Stalke, D.:"ldo, F.

atom or mask coordination sites by virtue of their hemilabile Angew Chem, Int. Ed. Engl. 1997 36, 160.
nature. Led by these fundamental aspects of ligand design, it is(14) Hellmann, K. W.; Gade, L. H.; Fleischer, R.; Kottke,Ghem Eur.

the combination of the academic interest in amide chemistry ) é;é’:zf" l-lﬁor\l/l'emmler H: Kauper, U Scheider, A; Fabre, S.

and the prospect of the commercial exploitation of its results Bezougli, I.; Lutz, M.; Galka, C. H.; Scowen, I. J.. McPartlin, M.
in catalysis that has provided the momentum for this develop- Chem Eur. J. 200Q 6, 692.

ment. (16) Friedrich, S.; Schubart, M.; Gade, L. H.; Scowen, |. J.; Edwards, A.
. L . . . J.; McPartlin, M.Chem Ber. 1997, 130, 1751.

As part of our own investigations in amide chemistry, we (17) Biake, A. J.: Collier, P. E.; Gade, L. H.; McPartlin, M.; Mountford,

studied the structural patterns that result from the fixed relative P.; Schubart, M.; Scowen, I. Chem Commun 1997, 1555.

orientation of the amido functions in polydentate amido ligands. (18) Duff, A. W.; Hitchcock, P. B.; Lappert, M. F.; Taylor, R. G.; Segal,
poly 9 J. A.J. OrganometChem 1985 293 271.
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others?®-32 We recently began with a systematic investigation H, 23uap = 7.6 Hz, “Jyac = 1.2 Hz, H, CioHe), 7.16 (dd, 2 H, 14,
of the structural chemistry of main group metalated 1,8- CioHe), 7.31 (t, 2 H, H, CioHg). **C{*H} NMR (100.61 MHz, GDs,
diaminonaphthalenég;3*in particular, the silylated derivative 295 K): 0 2.3 (Si(CH)3), 36.3 (d,3Jpc = 4.1 Hz, OP(N(CH)2)3), 113.7
1,8-bis(trimethylsilylamino)naphthale@e3® This ligand has also (CH, CioHe), 113.8 (CH, GoHe), 126.4 gZHl, GoHe), 127.9 (C, GoH),
been applied in the synthesis of amido titanium and zirconium 141.1 (C, GoHe), 159.0 (CN, GoHg). *'P{*H} NMR (161.98 MHz,

. . L CsDs, 295 K): 0 25.3.2°Si{*H} NMR (39.76 MHz, GDs, 295 K): 0
complexes, which were shown to act as olefin polymerization —13.2.7Li{1H} NMR (77.77 MHz, GDs, 295 K): & ~0.42. Anal
catalystss’—39 " ' 19.08- ' 65 '

] o ) ) ) Calcd for GgHeolioNgOP:Sh: C, 49.98; H, 8.99; N, 16.65. Found:

In our investigation of this system we found that in particular ¢, 49.49; H, 9.24: N, 16.27.
the lithiated derivatives are isolated with varying degree of  (2) Preparation of [1,8-CioHe{ N(Li)SiMe 3} o(tmeda), ] » (3). To a
solvation if prepared in a donor solvent, which occasionally stirred solution of 400 mg (1.27 mmol) of [1,8Els{ N(Li)SiMe3} 2]
rendered their stoichiometric use as ligand transfer reagentsin toluene (30 mL), 0.28 mL (1.90 mmol) of tmeda was added at room
difficult. In this paper we report the synthesis and structural temperature. The mixture was stirred for another 1.5 h and centrifugated,

characterization of several solvated metal derivatives. and the orange centrifugate was stored-86 °C. Compound3 was
obtained as a colorless, highly crystalline solid (yield, 313 mg, 46%);

mp, 94°C. 'H NMR (400.13 MHz, GDg, 295 K): ¢ 0.38 (s, 36 H,
Si(CHg)3), 1.61 (s, 36 H, N(CHh)>), 1.68 (s, 12 H, N(Ch)»), 6.64 (dd,

All manipulations were performed under an inert-gas atmosphere 4 H, 3Jyap = 7.6 Hz, e = 1.2 Hz, H, CioHe), 7.14 (d, 4 H, H,
of dried argon in standard (Schlenk) glassware which was flame-dried CyoHg), 7.20 (t, 4 H, H, CioHe). 13C{*H} NMR (100.61 MHz, GDs,
with a Bunsen burner prior to use. Solvents were dried according to 295 K): 6 3.3 (Si(CH)s), 46.7 (N(CHy),), 57.8 (N(CH),), 114.5 (CH,
standard procedures and saturated with Ar. The deuterated solvents use@;oHg), 114.9 (CH, GoHg), 126.4 (CH, GoHg), 127.9 (C, GoHe), 140.9
for the NMR spectroscopic measurements were degassed by thregC, CioHs), 159.4 (CN, GoHg). 2°Si{ *H} NMR (39.76 MHz, GDs, 295

Experimental Section

successive “freezepump-thaw” cycles and dried ovel A molecular
sieves.

The *H, 13C, “Li, 3P, and®*Si NMR spectra were recorded on a
Bruker AC 200 spectrometer equipped with a B-VT-2000 variable

K): & —14.0.7Li{*H} NMR (77.77 MHz, GDs, 295 K): 6 —1.35.
Anal. Calcd for GsHasLi2NsSi»*2.5(GHsCHs): C, 70.99; H, 9.53; N,
9.74. Found: C, 70.42; H, 9.37; N, 9.89.

(3) Preparation of [1,8-CioHe{ NSiMes} oLi(thf)MgBr(thf)] (4). To

temperature unit (at 200.13, 50.32, 77.77, 81.03, and 39.76 MHz, a stirred solution of 1.00 g (3.31 mmol) of 1,88{ NHSiMes}, in

respectively) or on a Bruker AMX 400 spectrometer (at 400.13, 100.61,

and 161.98 MHz, respectively) with tetramethylsilangP8, (85%),

thf (20 mL), 3.50 mL (7.00 mmol) of a 2.0 M solution ofBuLi in
cyclohexane was added-at0 °C. After the red solution was warmed

or Lil/H,O (1 M) as reference. The IR spectra were recorded on a to room temperature and stirred for 2 h, 1.30 g (4.97 mmol) of MgBr

Bruker IFS 25 FT-IR spectrometer.

(Et,0) was added at-40 °C. While being stirred for another 18 h at

Elemental analyses were carried out in the microanalytical laboratory room temperature, the mixture turned pale-green. The solvent was

of the Chemistry Department at Waburg. The compound 1,8-bis-
(trimethylsilylamino)naphthalend) and the solvent-free lithium amide
[1,8-CioHe{ N(Li)SiMe3} ;] were prepared as reported in the literath@®.

removed under reduced pressure, and the residue was extracted with a
1:1 mixture of toluene/CkCl, (50 mL) and filtered. After the solvent
was removed again under reduced pressure, and the brown residue was

All other chemicals used as starting materials were obtained com- washed with colch-pentane (20 mL). Compourtiwas obtained as a

mercially and used without further purification.

(1) Preparation of [1,8-CigHe{ N(Li-hmpa)SiMes};] (2). To a
stirred solution of 400 mg (1.27 mmol) of [1,8Ele{ N(Li)SiMes} 2]
in toluene (30 mL), 0.33 mL (1.90 mmol) of hmpa was added at room

colorless, highly crystalline solid after recrystallization frompentane
(20 mL) (yield, 1.23 g, 67%)'H NMR (200.13 MHz, GDg, 295 K):
0 0.62 (s, 18 H, Si(Ch)s), 0.80 (m, 8 H, Gi,CH,0), 3.03 (m, 8 H,
CH,CH,0), 6.80-6.85 (m, 2 H, K, CioHe), 7.13-7.16 (m, 4 H, B +

temperature. The mixture was stirred for another 1.5 h and centrifugated, H, CioHe). *C{*H} NMR (50.32 MHz, GDs, 295 K): ¢ 2.6 (Si(CH)3),

and the colorless centrifugate was storee-@6 °C. Compound® was
obtained as a colorless, highly crystalline solid (yield, 581 mg, 90%);
mp, 180°C. *H NMR (400.13 MHz, GDg, 295 K): ¢ 0.64 (s, 18 H,
Si(CHgs)s), 2.09 (d, 36 H2Jew = 9.4 Hz, OP(N(CH),)3), 6.84 (dd, 2

(24) Vaughan, W. M.; Abboud, K. A.; Boncella, J. M. Am Chem Soc
1995 117, 11015.

(25) VanderLende, D. D.; Abboud, K. A.; Boncella, J. ®ganometallics
1994 13, 3378.

(26) Boncella, J. M.; Wang, S.-Y. S.; VanderLende, D. D.; Huff, R. L.;
Abboud, K. A.; Vaughn, W. MJ. OrganometChem 1997, 530, 59.

(27) Wang, S.-Y. S.; Boncella, J. M.; Abboud, K. Acta Crystallogr,
Sect C: Cryst Struct Commun 1997, 53, 436.

(28) Brown, D. S.; Decken, A.; Cowley, A. Holyhedron1996 15, 4109.

(29) Pfeiffer, J.; Maringgele, W.; Noltemeyer, M.; Meller, 8&hem Ber.
1989 122 245.

(30) Choi, N., Asano, K.; Ando, WHeterocyclesl997, 44, 177.

(31) Prout, T. R.; Thompson, M. L.; Haltiwanger, R. C.; Schaeffer, R.;
Norman, A. D.Inorg. Chem 1994 33, 1778.

(32) Lichtblau, A.; Hausen, H.-D.; Kaim, WZ. Naturforsch 1993 48B,
713.

(33) Hellmann, K. W.; Galka, C. H.; Gade, L. H.; Steiner, A.; Wright, D.
S.; Kottke, T.; Stalke, DChem Commun 1998 549.

(34) Hellmann, K. W.; Galka, C. H.; Rienauer, I.; Gade, L. H.; Scowen,
1. J.; McPartlin, M.Angew Chem, Int. Ed. 1998 37, 1948.

(35) Smith, J. L.; Beck, J. L.; VandenHeuvel, W. J. 8&rg. Mass
Spectrosc1971, 5, 473.

(36) Schaeffer, C. D., Jr.; Zuckerman, JJJAm Chem Soc 1974 96,
7160.

(37) Lee, C. H,; La, Y.-H,; Park, S. J.; Park, J. @rganometallics1998
17, 3648.

(38) Nomura, K.; Naga, N.; Takaoki, KMacromolecule4998 31, 8009.

(39) Nomura, K.; Naga, N.; Takaoki, K.; Imai, A. Mol. Catal. A 1998
130, L209.

24.8 (CH,CH,;0), 68.7 (CHCH,0), 115.9 (CH, GHg), 117.8 (CH,
CiaHe), 125.0 (C, GoHe), 126.4 (CH, GoHs), 139.5 (C, GoHe), 154.5
(CN, CioHe). IR (benzene): 3038 w, 2942 vs, 2882 s, 2092 vw, 1550
vs sh, 1422 vs, 1369 s, 1278, 1251, 1064, 1044, 865, 840 vs, 763 cm
Anal. Calcd for GsH4oBrLiMgN ,O;Si: C, 51.85; H, 7.25; N, 5.04.
Found: C, 51.58; H, 7.14; N, 4.95.

(4) X-ray Crystallographic Study of 2—4. Data were collected
using an Enraf-Nonius CAD4 diffractometer at a temperature of 193-
(2) K (2) and 173(2) K B) with oil-coated shock-cooled crystéfis*?
mounted on the top of a glass pin under nitrogen. Dat# @fere
collected using a Siemens P4 diffractometer at a temperature of 299-
(2) K with an oil-coated crystal mounted in a Lindemann capillary under
argon. Crystal data and experimental details for the crystas—df
are given in Table 1. The data for the structi2esd3 were corrected
for absorption usingy-scans, and fo4 an empirical absorption
correction was applietf All structures were solved by direct methods
(SHELXS-97) and refined off? (SHELXL-97)444 There was some
conformational disorder of both tmeda and one thf ligand in the crystal
structures of3 and 4, respectively. In3, in addition to two ordered
toluene solvent molecules, there was a half toluene molecule in the
asymmetric unit, resulting from disorder across an inversion center. In
the final cycle of the full-matrix least-squares refinement, anisotropic

(40) Kottke, T.; Stalke, DJ. Appl. Crystallogr. 1993 26, 615.

(41) Kottke, T.; Lagow, R. J.; Stalke, 3. Appl. Crystallogr. 1996 29,
465.

(42) Stalke, D.Chem Soc Rev. 1998 27, 171.

(43) Walker, N.; Stuart, DActa Crystallogr, Sect A 1983 39, 158.

(44) Sheldrick, G. MActa Crystallogr, Sect A 199Q 46, 467.

(45) Sheldrick, G. MSHELXI-97, Program for Crystal Structure Refine-
ment Universita Gottingen: Gitingen, Germany, 1997.



1,8-Bis(silylamino)naphthalene Derivatives Inorganic Chemistry, Vol. 39, No. 20, 200@617

Table 1. Crystal Data and Structure Refinement fr42

2 3 4
empirical formula GgHeoLizNgOngSig C42_5d‘|58|_i 2N55i2 Cz4H4oBrLngN 2028i2
fw 672.84 719.08 555.92
temp, K 193(2) 173(2) 299(2)
wavelength, A 0.710 73 0.71073 0.71073
cryst syst monoclinic triclinic monoclinic
space group C2/c (No. 15) P1(No. 2) P2,/c (No. 14)
a, A 18.983(2) 11.645(3) 11.6817(11)
b, A 11.1727(13) 12.173(3) 11.7292(15)
c, A 19.768(2) 15.959(4) 22.157(3)
a, deg 97.030(14)

p, deg 110.603(5) 95.118(14) 94.625(7)

y, deg 90.331(15)

volume, &8 3924.5(8) 2235.8(9) A 3026.0(6) A

z 4 2 4

Deaicas g CNT3 1.139 1.068 1.220

abs coeff, mm? 0.206 0.112 1.479

final Rindices | > 20(1)] R, = 0.0429 R, = 0.0709 R, = 0.0698
wWR, = 0.1054 wR, = 0.1878 wR, = 0.1291

Rindices (all data) R, = 0.0579 R, = 0.1006 R, =0.1735
wWR, = 0.1169 wR, =0.2114 wWR, = 0.1538

*Ry = J[IFo| = [Fell/Z|Fol, WRe = 3 [W(Fo* — FAF/ 3 [W(Fo)TM2 wt = [0%(Fo)” + (aP)? + bP], P = [max(Fs,0) + 2(F2))/3.

Chart 1 Cl4) Cl4A)
thf

//TMS

TMS
. \ *
TMS

thf

displacement parameters were assigned to all non-hydrogen atoms
except for those of the disordered ligand component3 amd4 and

the lithium atom in4. Hydrogen atoms were included in idealized
positions riding on the parent atoms and were assigned isotropic
displacement parameters of U (CH, CH,) and 1.8J¢ (CHs) of the
parent atom.

Results and Discussion Figure 1. M_olecular structure of qompqunﬂ The principal bond
We recently reported the synthesis of the thf-solvated lithium lengths and interbond angles are listed in Table 2.
amides [1,8-GoHe{ N(Li)SiMes} 2](thf), (n = 1—4), which can
. LN . .. Table 2. Selected Bond Lengths (A) and Interbond Angles (de
be obtained by variation of the reaction conditi§h&! Of these of 2 gths () gles (deg)
the monosolvated derivative adopts an unusual dimeric structure;
the most characteristic feature of which are the intermolecular

Bond Lengths

arene-lithium contacts (Chart 13 Reaction of 1,8-GHe- :::EB_“E&) i;gggéﬁ)) m&;g'(%) i:;gg?gf)l L
{NHSIiMej3}, (1) with 2 molar equiv of butyllithium in toluene Li(1)—O(1) 1.801(4) P(LyO(1) 1.4772(16)
and subsequent addition of~2 equiv of hmpa yielded the Bond Andles

disolvated lithium compound [1,816Hs{ N(Li-hmpa)SiMe} ;] Li(1)—N(1)-Li(1A)  80.51(18) C?(l)—Li(l)—N(lA) 130.6(2)
(2) irrespective of the stoichiometry: N(1)-Li(1)—N(1A) 89.82(16) O(1}Li(1)-N(1) 139.6(2)

P(1-O(1)-Li(l)  167.67(16) C(1}¥N(1)-Li(1) 109.17(17)

OO C(1)-N(1)—Li(1A)  95.34(17)
OO ;; :r::'ta ” M lography. The molecular structure &fis displayed in Figure
" 1, while the principal bond lengths and interbond angles are

TMS/\ e \TMS N R
AN N s < listed in Table 2. The molecular structure Bfhas crystal-

™S

hmpta h}wpta lographicC, symmetry about the C(5)C(6) vector. It displays
1 2 the expected LLN,—ring system, the detailed geometry of which
is entirely dictated by the structure of the ligand backbone. The
While its formulation was based on the analytical &Hgl 13C, amido functions being tied into the naphthalene framework

295, 31p, and’Li NMR spectroscopic data, its highly crystalline  enforces a nonplanar configuration of the four-membered amido-
nature allowed its structural characterization by X-ray crystal- lithium ring, the angle between the two Li(AN(1)—Li(1A)
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planes being 44.64(14und the sum of the inner ring angles,
O[Li(1) —=N(1)—Li(1A)] and O[N(1)—Li(1)-N(1A)], thus being
340.7. The Li—N distances are equal within experimental error
[d{Li(1)—N(1)} = 1.995(4),d{Li(1)—N(1A)} = 1.992(4) A]
and lie in the range previously determined for lithicmitrogen
bonds?®4” The hmpa ligands are almost linearly coordinated
to the metal centefJ[P(1)—O(1)-Li(1)] = 167.67(16) with
a typical oxyger-lithium distance of 1.801(4) A8-5! The bis-
(silylamido)naphthalene framework is not strictly planar; the
two symmetry-related silyl groups are displaced out of the plane
defined by the aromatic ring system in opposite directions
[torsion angle [Si(1)}N(1)-C(1)-C(2)] = 17.4(3Y], thus reduc-
ing repulsion between the two lone electron pairs of the amido
nitrogen atoms.

It should be pointed out that there is no strict steric reason
that would prevent further coordination of hmpa molecules to

the lithium centers as is observed for the thf adducts mentioned

above. That there is some steric flexibility is nicely illustrated
by the reaction product isolated upon addition of the bidentate
tertiary diamine tmeda to the lithium amide bfgenerated in
toluene:

. —~TMs
1) BuLi /
oSl
LX) mee weW]
2 —_— ¥ L 1N /h\l/ (2
~ V' Tms
NH HN. 7 -, b/
™S ~TMS '\( v N
TMS—N

Irrespective of the stoichiometry chosen, the only product
crystallizing from the solutions thus obtained is the tmeda
solvate containg 1.5 molecules of the bidentate donor ligand
per formula unit of [1,8-GoHe{ N(Li)SiMe3} o(tmeda) 5] (3).

The molecular structure of compouldwas established by a
single-crystal X-ray structure analysis and is depicted in Figure
2. The principal bond lengths and interbond angles are given
in Table 3.

The molecular structure in the solid is a dimer of [1,8H%-
{N(Li)SiMes} »(tmeda)] units that are linked by a bridging tmeda
ligand. The two halves of the molecule are related by a
crystallographic center of symmetry that is located at the
midpoint of the C(42)-C(42A) vector. Whereas one of the
lithium atoms, Li(1), in each diamido unit is coordinated by a

Galka et al.

Figure 2. Molecular structure of the dimeric lithium amid& The
principal bond lengths and interbond angles are listed in Table 3.

Table 3. Selected Bond Lengths (A) and Interbond Angles (deg)
of 3

Bond Lengths

Li(1)—N(1) 2.099(7) Li(2y-N(1) 1.956(8)
Li(1)—N(2) 2.100(8) Li(2)-N(2) 1.969(8)
Li(1)—N(3) 2.305(8) Li(2y-N(5) 2.147(8)
Li(1)—N(4) 2.216(8) N(1)-Si(1) 1.705(3)
Bond Angles
Li(1)—N(1)—Li(2) 84.2(3)  Li(1y-N(2)—Li(2) 83.9(3)
N(1)—Li(1)—N(2) 84.0(3)  N(1)Li(2)—N(2) 91.4(3)
N(1)—Li(1)—N(3) 126.9(4)  N(1yLi(2)—N(5) 131.5(4)
N(3)—Li(1)—N(4) 82.1(3)  C(1yN(1)-Li(1) 95.3(3)
C(1)-N(1)-Li(2) 108.3(3)

for the amine-N—Li distances involving the tmeda ligands,
the corresponding bond lengths for the chelating ligand being
d{Li(1)—N(3)} = 2.305(8) andi{Li(1)—N(4)} = 2.216(8) A

in comparison tad{ Li(2)—N(5)} = 2.147(8) A found for the
bridging ligand. The metric parameters lie in the usual range

tmeda ligand in a chelating fashion, rendering this metal center found for lithium amide®47 and Li—tmeda complexe® In

four-coordinate, the second lithium center, Li(2), is three-

contrast to the structure of the hmpa-solvated comp@yide

coordinate because of the monodentate binding of the bridging silylamido groups ir8 are only slightly displaced from the plane
tmeda molecule. The difference in coordination number and thus of the aromatic ring system and in the same direction [torsion

steric crowding around the two metal centers is reflected in the
Li—N distances. For Li(1) the amigdeN—Li distances of
d{Li(1)—N(1)} = 2.099(7) andd{Li(1)—N(2)} = 2.100(8) A

are significantly longer than for Li(2)dfLi(2)—N(1)} =
1.956(8) andd{ Li(2)—N(2)} = 1.969(8) A]. The same applies
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found to adopt both bidentate and bridging coordination modes
as found in3. There are several examples of bridging-Li
tmeda-Li units, most notably in solvated alkyllithium
reagentd®~’” However, we are aware of only a single amido

Li structure for which such a unit was found, namely, the
compound [(Pr,N—Li) 4(tmeda}] reported by Collum and co-

workers’8
) —
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Reaction of amind. lithiated in thf with MgBR(Et,O) gave
the mixed Mg-Li amide [1,8-GoHe{ NSiMes} oLi(thf)MgBr-
(thf)] (4) (eq 3). Even in the presence of an excess of the
magnesium bromide etherate only the mixed-metal amide could
be isolated from the thf solutions. The spectroscopic and
analytical data, while indicating the organic components, did
not allow an unambiguous formulation of the compound. This
was achieved by an X-ray diffraction study, which established
the structure of the compound. Its asymmetric unit is displayed
in Figure 3, while the principal bond lengths and angles are
listed in Table 4.

The molecular structure shown in Figure 3a is similar to those
of the lithium amides discussed above in that the anionic donor
functions in the bidentate amido ligand are bridged by the metal
fragments arranged outside the plane of the aromatic ligand
framework. The MgBr fragment is bound to the two amido N
atoms and is additionally coordinated by a thf molecule, leading
to a distorted tetrahedral coordination sphere. The lithium atom
on the other side of the molecule is coordinated by one thf
ligand. This does not lead to a planar coordination at the lithium
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Figure 3. (a) Molecular structure of the monomeric unit of [1,8-
CioHs{ NSiMes} oLi(thf)MgBr(thf)] (4). The principal bond lengths and
angles are listed in Table 4. (b) Part of the helical polymeric structure
of 4 observed in the solid state.

Table 4. Selected Bond Lengths (A) and Interbond Angles (deg)
of 4

Bond Lengths

Li—N(1) 2.107(12) Mg-N(1) 2.031(6)
Li—N(2) 2.108(12) Mg-N(2) 2.047(6)
Li—0O(3) 1.934(14) Mg-O(2) 2.042(7)
Li—Br(A) 2.717(14) Mg-Br 2.469(3)
Bond Angles
Li—N(1)—Mg 88.7(4) N(1)-Li—Br(A) 125.4(5)
N(1)—Li—N(2) 83.8(6) N(1)-Li—O(3) 117.7(6)
N(1)—Mg—N(2) 87.3(3) N(1)>Mg—0(2) 106.8(3)
N(1)—Mg—Br 127.7(2) O(2y-Mg—Br 100.1(2)
Mg—Br—Li(Z) 150.3(3) O(3)-Li—Br(A) 89.4(6)

center but to tetrahedral coordination, the fourth site at the
lithium center being occupied by the bromide ligand of a
neighboring molecule, related to the first by a crystallographic
2, screw axis. This results in the crystal being composed of
helical polymeric chains running parallel to theaxis (Figure
3b). The second lithiumbromine distance ofl{ Li—BrA} =
2.717(14) A is rather longer than the interatomic—Br
distances normally found in saltlike structurég?-2> but
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relatively long Lk--Br distances have been reported for bridging
bromide ligands$%-88 We note that there is one previous report

Galka et al.

Conclusions
The 1,8-diaminonaphthalene derivatives described in this

in the literature by Eaborn, Smith, and co-workers of the gy,qdy are of interest as ligands in the coordination chemistry of

structural characterization of an Md@r---Li bridge &

Again, in the structure ofl the bis(silylamido)naphthalene
framework is not exactly planar, the two silicon atoms lying

the early transition elements. In addition, an interesting structural
chemistry of their groups 1 and 2 amido complexes as well as
the thallium(l) analogues is beginning to emerge. The presence

out of the plane of the aromatic rings [deviations Si(1) of 0.126 of donor solvents or coligands leads to well-defined finite and

A and Si(2) of 0.186 A, SiN—C—C torsion angles of 777
and—7.7°] in a direction away from the bromide ligand. This

infinite structural arrays that may be readily characterized.
In this study, the structural patterns observed for the lithium

minimizes repusion between the hydrogen atoms on the tri- amides of this ligand system have been extended and includes

methylsilyl groups and the bromine atom [BH(43a)= 2.93
A and Br--H(52a)= 2.93 A].
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a group 1l/group 2 mixed-metal species. Current and future
studies in this laboratory are aimed at the extension of the group
2 chemistry of this system.
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