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Lithium Amidohydridoaluminates
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The amidohydridometalates [Li(THFHAI(NPhy)s] (1), [Li(DME) s][HAI { N(CH,Ph)} 5] (2), and [ (THF)sLi}-
{HAI(N°Hex)2}]-0.5toluene 3-0.5toluenefHex = CgH11) have been prepared by reaction of the corresponding
amines with LiAlH, in THF. For2 recrystallization from DME is required to obtain crystals, suitable for X-ray
diffraction. The new compounds have been characterized by elemental analyses, IR, NMR, and MS techniques,
and X-ray structure analyses. According to this the aniork 8f and3-0.5toluene possess distorted tetrahedral
coordination spheres. 18-0.5toluene a Li+-H contact of 184(4) pm was detected to complete the tetrahedral
coordination of the LT center.

Introduction using standard method4.iAlH 4 solutions in THF, HNPh HN(CH,-

o . . . . . Ph), HN°Hex,, and AICE were purchased from Aldrich.
Lithium amidohydridoaluminates have become an interesting 1 '\ 15~ .n427a NMR spectra were recorded on Bruker AC

C'?‘SS of compounds in the past de_cé@éthqugh some de”Y' 200 (H, *C) and AC 300 {"Al) spectrometers. The standards were
atives were known from earlier publicatiofiit was two contri- TMS (internal; *H, 2°C) and [Al(H.0)3" (external:2’Al) with & =
butions of H. Nith et al. in 1988 which gave a closer insight 0.0 ppm. The IR spectra were obtained using a Bruker IFS-88
into these reactions. Further investigations of other authors instrument (Nujol mulls, Csl disks for the range 406€8D0 cnv;
followed>® One reason for this was the systematic reaction polyethylene disks for the range 56000 cntl). For the El mass
sequences and NMR investigations carried out to enlighten thespectra a Varian CH7a mass spectrometer (70 eV) was used. The
reaction behavior of mixtures of LiAlifand secondary amines. ~ melting points were measured with a Dr. Tottoli" @) melting point

As a result of the two studiésall four products of eqs24 are apparatus in sealed capillaries under argon (values not corrected).
THE Synthesis of [Li(THF),[HAI(NPh 2)3], 1. An 8 mL portion of a 1

LIAIH , + HNR, — Li[H ;AINR ] + H, 1) M LiAIH 4 solution in THF (8 mmol) was added to 8.46 g (50 mmol)
A of HNPh, dissolved in 50 mL of THF under evolution of,HThe

mixture was stirred for 12 h at Z— and 3 h under reflux. The solution
Li[H ,AINR] + HNR, T Li[HLAINR,),] + H, (2) was concentrated to 30 mL, and 10 mLrepentane was added. At 5
B °C colorless needles dfwere formed (5.56 g, 84%). Mp: 4Z dec.
H NMR (THF-ds, ppm): ¢ 1.18 (s, br, 1 H, AFH), 1.65 (m, 10 H,
: LT CH,, THF; sample loses THF during manipulation under a flow of
Li[H2AI(NR )] + HNR, LIHAINR 2)3] + H, (3) Ar), 3.50 (m, 10 H, OEly, THF), 6.71-6.33 (m, 30 H, phenyH). **C
C NMR (THF-ds, ppm): 6 26.4 CHz, THF), 68.3 (@CH,, THF), 118.2
. THF | . (C% phenyl), 124.4 €?5, phenyl), 129.8 €35 phenyl), 155.1 ¢,
LIHAINR 2)g] + HNR, = LI[AINR )] +H,  (4)  [pényl) 27l NMR (THF-db, ppm): 6 100 Was = 1040 Hz). EI-MS:
D m/z (%) 168 (65) (NPH)*, 91 (4) (NPhy, 77 (24) (Phy, 72 (31)
present when LiAlH is treated with the amine. To isolate at gVTV')*Fl);OéR(Vs‘):”E)WZ(ZZfAIg‘S iggi’ (%)'125597;‘(\(/";’))' 12233?(5/"3' lzgi’g
. . . ’ (vs), 1003 (m), 989 (s), 974 (m), 935 (s), 918 (m), 882 (s), 871 (s),
of the_ amine. Our interest was to isolate products of #p8, 758 (vs), 745 (vs), 702 (vs), 690 (vs), 617 (), 577 (M), 516 (vs), 439
or C in a simple procedure. (M, vadAIN3), 414 (m), 393 (My(AlN3)), 339 (W), 317 (vw), 289
. . (vw), 279 (vw), 262 (vw). Anal. Calcd for £H47AILIN 30, (sample
Experimental Section loses two THF molecules during manipulation under a flow of My;
General Procedures.All experiments were carried out under an  683.80): C, 77.29; H, 6.93; N, 6.15; Al, 3.95; Li, 1.02. Found: C,
atmosphere of argon. Purification and drying of the solvents were done 77.02; H, 6.79; N, 5.78; Al, 3.96; Li, 1.02.
Synthesis of [Li(DME)s][HAI { N(CH2Ph)z} 5], 2. A 10 mL portion
(1) Chemistry of Aluminium, Gallium, Indium and ThalliuDowns, A. of a 1 MLIiAIH 4 solution in THF (10 mmol) was added to a solution
J., Ed.; Blackie Academic and Professional: London, 1993. of 7.89 g (40 mmol) of HN(CKPh) in 10 mL of THF at 20°C under
(2) (a) Cesari, M.; Perego, G.; Del Piero, G.; Corbellini, M.; Immirzi, A.  ayglution of H. The color of the reaction mixture changed from red
‘(])' Organomet. Cheml975 87, 43. (b) Perego, G.; Dozzi, Gl. (color of the anion [N(CHPh)") to orange to yellow. The solution
rganomet. Chenml981 205 21. . o .
(3) See also: (a) Cucinella, S.; Dozzi, G.; Perego, G.; MazzeiJ.A. was stirred for an additional hour, and its volume was then reduced to
Organomet. Cheml1977, 137, 257. (b) Del Piero, G.; Cesari, M.; 10 mL. The colorless crystals, probably [Li(THFHAI {N(CH:Ph)} 4],
Cucinella, S.; Mazzei, AJ. Organomet. Chenl977, 137, 265. were not suitable for X-ray crystallography. The solvent was removed

(4) (a) Bk, S.; Nah, H.; Rahm, PZ. Naturforsch.1988 43B, 53. (b) under vacuum, and 20 mL of DME was added.-A20 °C colorless
Linti, G.; Noth, H.; Rahm, PZ. Naturforsch.1988 43B, 1101.

(5) Heine, A.; Stalke, DAngew. Chem., Int. Ed. Engl992 31, 854.

(6) Montero, M. L.; Wessel, H.; Roesky, H. W.; Teichert, M.; Uson, I. (7) Perrin, D. D.; Armarego, W. L. F.; Perrin, D. Reurification of
Angew. Chem., Int. Ed. Engl997, 36, 629. Laboratory Chemicals2nd ed.; Pergamon Press: Oxford, U.K., 1980.
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Table 1. Crystallographic Data of, 2, and3-0.5Toluene

Pauls and Neuriller

1 2 30.5toluene
empirical formula G2H53A|LIN 304 C54H73A|LIN 305 C3g_d‘|74A|LiN 203
fw 828.00 894.11 658.95
cryst size (mm) 0.6< 0.25x 0.2 0.4x 0.4x 0.3 0.6x 0.5x 0.4
a(pm) 1053.3(2) 2352.7(4) 1992.0(1)
b (pm) 2627.8(7) 1365.4(2)
¢ (pm) 1725.8(3) 1660.5(1) 2129.7(1)
B (deg) 99.05(2) )
space group P2,/n (no. 146 Pna2; (no. 33) P42;c (no.114)
V (pme x 10°P) 4717(2) 5334(1) 8450.8(7)
z 4 4 8
Pealca (Q/CNF) 1.166 1.113 1.036
temp (K) 193 193 203
26 range (deg) 4.650.0 4.6-50.0 6.0-120.0
hkl values O< h=+12 —20=<h=+27 —22=<h=+3
—31<k=<0 —12< k= +12 —22=<k=+22
—20=<1=+20 —15=<1=+19 —23=<1=+23
radiation Mo Ko Mo Ko Cu Ka
u (cmt) 0.9 0.9 6.7
no. of refins 8997 8576 9175
no. of unique reflnsKin) 8294 (0.0446) 8308 (0.0454) 4443 (0.0549)
no. of reflns withF,>40(F,) 2864 3500 3349
no. of params 568 567 429
Flack param -0.1(1) 0.1(1)
Ry [Fo > 40(Fo)]? 0.0947 0.0978 0.0853
WR, 0.2592 0.3011 0.2542
weight factora® 0.0988 0.141 0.1624
weight factorb® 0 0 3.6
min/max electron residue (e/gm 1076) —0.26/0.26 —0.38/0.49 —0.28/0.24

ARy = Y||Fo| — IFell/Z|Fol. PWRy = {[IW(Fo? — FAA[W(FAZ} 2 cw = 1[oXF?) + (aPy + bP], P = [max(F? 0) + 2F:/3.

crystals of2 could be obtained (7.46 g, 83%). Mp: 687 °C dec.H
NMR (THF-dg, ppm): 6 1.58 (s, br, 1 H, At-H), 3.12 (s, 12 H, NE&l),
3.29 (s, 12 H, OE;, DME), 3.89 (s, 18 H, O€3, DME), 6.80-7.23

(m, 30 H, phenyH). 13C NMR (THF-dg, ppm): 6 52.8 (NCH,), 58.7
(OCHy), 72.5 (QCHs), 125.0 C*, phenyl), 127.5C?5, phenyl), 129.6
(C%5, phenyl), 147.1C, phenyl).2’Al NMR (THF-dg, ppm): 6 120
(Wi, = 835 Hz). EI-MS: m/z (%) 196 (12) [N(CHPh)]*, 106 (60)
(HNCH,Ph)", 91 (100) (GH7)™. IR (cm1): 2677 (w), 1947 (w), 1870
(w), 1810 (w), 1698 (sh, bm(AlH)), 1649 (sh, bry(AlH)), 1638 (br,
v(AIH)), 1597 (m), 1344 (s), 1310 (m), 1276 (m), 1243 (m), 1190 (m),
1159 (w), 1122 (s), 1082 (s), 1045 (s), 1027 (s), 984 (w), 953 (s), 903
(m), 866 (s), 841 (w), 810 (m), 698 (s), 608 (s), 570 (m), 479 (m), 463
(m), 432 (m,vadAIN3)), 401 (m,v{(AIN3)), 336 (m), 256 (vw). Anal.
Calcd for G4H7zAILIN 306 (sample loses one DME molecule during
manipulation under a flow of ArM, 803.99): C, 74.70; H, 7.90; N,
5.23; Al, 3.36; Li, 0.86. Found: C, 74.46; H, 7.66; N, 5.31; Al, 3.46;
Li, 0.88.

Synthesis of [ (THF) sLi }{ HAI(N*Hex;),} ] 0.5Toluene, 3.5Tolu-
ene.A 10 mL portion of a LiAlH, solution in THF (10 mmol) was
added to 7.29 g (40 mmol) of HNex, at 20°C under evolution of
H,. The reaction mixture was stirredrf@ d at 20°C and 3 h under
reflux. The solution was reduced under vacuum to a viscous oil. The
oil was dissolved in 1 mL of THF and 30 mL of toluene. ARO °C
colorless plates 03-0.5toluene could be obtained (4.01 g, 61%). Mp:
258°C dec.!H NMR (THF-d, ppm): 6 0.52 (s, br, 2 H, A-H), 0.69-
1.52 (m, 40 H, @i, °Hex), 1.69 (m, 5 H, €I, THF; sample loses
THF and toluene during manipulation under a flow of Ar), 2.20 (0.5
H, CHjs, toluene), 2.50 (m, 4 H, NB), 3.52 (m, 5 H, OGl,, THF),
6.97-7.10 (m, 1 H, phenyH, toluene).t3C NMR (THF-ds, ppm): ¢
21.4 (CHs, toluene), 26.3 (THFCH,), 27.5 C*Hy, °Hex), 28.4 C%°H,,
Hex), 38.5 C¥6H,, CHex), 57.9 CH, *Hex), 68.1 (QCH,, THF), 125.6
(C#, toluene), 128.8@%5, toluene), 129.5@>, toluene), 138.0*,
toluene).?’Al (THF-dg, ppm): 6 108 Wi, = 2067 Hz). EI-MS: m/z
(%) 181 (1) (HNHex,)™, 138 (5) (AIN;CsH1/NCoHig)*. IR (cm):
2727 (m), 2665 (m), 2500 (vw), 2359 (vw), 2226 (vw), 2130 (vw),
1939 (vw), 1777 (vsy(AlH)), 1619 (vs, bry(LiHAI), 1348 (s), 1336
(s), 1303 (m), 1257 (s), 1179 (m), 1146 (vs), 1099 (vs), 1073 (vs),
1046 (vs), 983 (m), 956 (vs), 916 (m), 891 (vs), 846 (s), 765 (vs), 685
(m), 639 (w), 608 (s), 554 (s), 521 (m), 480 (m), 426 (W(AIN)),

392 (m,vs(AIN2)), 360 (w), 341 (w), 306 (m), 282 (m), 229 (w), 206

(m), 129 (m). Anal. Calcd for gHssAILIN 20 (sample loses two THF
molecules and toluene during manipulation under a flow of Mr;
468.67): C, 71.76; H, 11.61; N, 5.98; Al, 5.76; Li, 1.48. Found: C,
71.99; H, 11.49; N, 6.27; Al, 5.98; Li, 1.37.

X-ray Structure Determinations of 1, 2, and 30.5Toluene.The
crystals (all taken directly from the mother liquor) were covered with
a perfluorinated ether and mounted on the top of a glass capillary under
the flow of cold gaseous nitrogen. The orientation matrix and the
preliminary cell dimensions were determined from 15 reflections. The
instruments were two CAD4 four-circle diffractometers (Enraf-Nonius;
Mo Ka radiation ¢ and 2, 4 = 71.073 pm); Cu K radiation
(3-0.5toluened = 154.178 pm) with graphite-monochromated radiation.
The final cell parameters were determined from 25 high-angle reflec-
tions.

The intensities were corrected for Lorentz and polarization effects
(for cell parameters and collection of the intensities, see Table 1). The
structures were solved by direct methotlsd3-0.5toluene, SHELX-
TL8) and the Patterson method, (SHELXTL-PIug). The structures
were refined againgg? by full-matrix least-squares using SHELXL-
97 1° Empirical absorption corrections were performed for all data sets.
The positions of the hydrogen atoms (except the Al-bonded H atoms,
which were freely refined) were calculated for ideal positions and
refined with a common displacement parameter. The calculations of
the bond lengths, bond angles, adgl, values were performed using
the program PLATON! The final R values were influenced by the
disorder behavior mainly of the solvent molecules. However, the
standard deviations of the distances and angles were acceptable. Splitted
positions were used ih (C921 and C931, 0.7 (occupation parameter);
C922 and C932, 0.3) ang0.5toluene (C721 and C731, 0.6; C722
and C732, 0.4). The Liicenter in2 is surrounded by three DME ligands.
Two DME molecules occupy two major and two minor positions. The

(8) Sheldrick, G. M. SHELXTL, Release 5.03 for Siemens R3 Crystal-
lographic Research Systems, Siemens Analytical X-ray Instruments,
Inc., Madison, WI, 1995.

(9) Sheldrick, G. M. SHELXTL-Plus, Release 4.2 for Siemens R3
Crystallographic Research Systems, Siemens Analytical X-ray Instru-
ments, Inc., Madison, WI, 1990.

(10) Sheldrick, G. M. SHELXL-97, University of Gtingen, Germany,
1997.
(11) Spek, A. L. PLATON-98, Utrecht, The Netherlands, 1998.



Lithium Amidohydridoaluminates

minor position is represented only weakly and could not be included
into the refinement (C79C80 fixed bond length of 154 pm).

Results and Discussion

Addition of LiAIH 4 solutions to the amines HNRHHN(CH,-
Ph), and HMHex, in THF at room temperature leads te H
evolution. Even with an excess of HNP4nd reflux conditions,
only the 3-fold nitrogen-substituted alumindtevas observed
(eq 5). Because the crystals of [Li(THHHAI { N(CHPh)} 3]

LiAIH , + 3HNPh, 225

[Li(THF) J[HAI(NPh,);] + 3H, (5)
1

were not suitable for X-ray analysis, we changed the solvent to
DME (eq 6). Under these conditions (eq 6) only two H atoms

LiAIH , + 3HN(CH,Ph), 2%

[Li(THF) J[HAI {N(CH,Ph),} ;] + 3H, (6)

[LI(THF) JIHAI {N(CH,Ph)} ] =

[Li(DME) JJ[HAI { N(CH,Ph),} .]
2

were substituted by the treatment of LiAJMith HN°Hex, (eq

7). Recrystallization from THF/toluene mixtures gives colorless

LIAIH , + 2HNHex, 2

[{Li(THF) gH{ H,AI(N “Hex,),}] + 2H, (7)
3

crystals of3-0.5toluene. Both the steric demand and the basicity
of HN®Hex, are significantly different from the properties of
HNPh, and HN(CHPh), respectively.

Interestingly the reactions of HN(GRh), with reducing
agents such as Bu or LiAIH 4 lead to an intensive red solution
as in the case of reaction 6 as well as in the formation ef [R
AIN(CH,Ph)],'2 caused by the presence of small amounts of
the anion [N(CHPh) .13

1-3 are air-sensitive colorless solids. THé NMR spectra
in THF-dg exhibit broad singlets for the AlH resonances at
1.18 @), 1.58 @), and 0.52 8) ppm. The neutral species such
as [HAIN'Pr]s give a signal at 4.57 ppiaf,while the metalate
ions in [(THF)Li}{HAIN(H)R}{HAIIN(H)R] 2(NR)}{ Li-
(THF)3}] (R = Dipp; 7)® exhibit a resonance at 0.29 ppm,
supporting our findings foi—3. The?7Al signals measured in
THF-dg are broad and independent of the temperature {&T
Al NMR investigations for all three metalate ions) and were
observed at 1001, 120 @), and 108 8) ppm (line width; see
the Experimental Section). This fits well to the results obtained
during 2’Al NMR studies for the reactions of small secondary
amines with Li[AIH,].

(12) Clegg, W.; Liddle, S. T.; Henderson, K. W.; Keenan, F. E.; Kennedy,
A. R.; McKeown, A. E.; Mulvey, R. EJ. Organomet. Chen1999
572, 283.

(13) (a) Duhamel, L.; Plaquevent, J.-L.0rg. Chem1979 44, 3404. (b)
Barr, D.; Clegg, W.; Mulvey, R. E.; Snaith, R. Chem. Soc., Chem.
Communl1984 285. (c) Barr, D.; Clegg, W.; Mulvey, R. E.; Snaith,
R. J. Chem. Soc., Chem. Commu®84 287. (d) Andrews, P. C,;
Mulvey, R. E.; Clegg, W.; Reed, . Organomet. Cheni99Q 386,
287. (e) Andrews, P. C.; Armstrong, D. R.; Baker, D. R.; Mulvey, R.
E.; Clegg, W.; Horsburgh, L.; O'Neil, P. A.; Reed, Drganometallics
1985 14, 427.

(14) Cucinella, S.; Salvatori, T.; Busetto, C.; Perego, G.; MazzeiJ.A.
Organomet. Chenml974 78, 185.
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Figure 1. Molecular structure of the anion df The ellipsoids have
a probability level of 50%. Carbon atoms are shown as spheres, and
the hydrogen atoms (except-AH) are omitted for clarity.

Figure 2. Molecular structure of the anion @f (for an explanation,
see Figure 1).

The Al—H absorption inl was observed in the IR spectra at
1777 cnl. For 2 three reproducible bands at 1698, 1649, and
1638 cnt! were found, indicating already a bridging character
of the hydride functions to Li caused by the loss of DME. In
3-0.5toluene a terminal AtH bond is responsible for the
absorption at 1777 cnt. The Li—H—AI bridge was assigned
to the broad band at 1619 cih The values for the terminal
Al—H bonds are somewhat lower than those of the bands in
neutral complexes ([HAINR] 1795-1870 cnt?) due to the
negative chargé and are comparable with the absorptions
measured for{[(Et,O).Li}{HAIIN(SiMe3)2]2}] (1754 cnrl)®
and7% (1786 cnt?l).

Mass spectra of, 2, and 3-0.5toluene give as the highest
mass only a signal of the corresponding amine fragment NR
caused by the salt character of the compounds.

The structures ofl and 2 consist of separate cations [Li-
(THF)4] ™ or [Li(DME)3]™ and monohydridotriamidoaluminate
anions [HAI(NPRB)3]~ or [HAI{ N(CHzPh)} 3]~ (Figures 1 and
2). 3 possesses a LiH bridge leading to a distorted tetrahedral
coordination sphere of the Liion with three THF ligands and
one [HAI(N°Hexy),]~ ligand (Figure 3). The AtH bonds in
1—-3 are in the typical range of about 1575 pm (see Table
2). The coordination polymer [LHAI(NEt,)3} ]n* (4) possesses
an Al—H bond of 152 pm, and the dihydridoaluminaf¢gt,0),-
Li}{H-AI[N(SiMe3);]2}]° (5) one of 161 pm (mean). The
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Table 2. Selected Bond Lengths (pm) and Angles (deg}l,r2,
and3-0.5Toluene

All—H1 159(4) NI-AIL-N2 109.2(2) AIE-N1-C1 122.8(4)

Al1—-N1 187.9(5) NFAI1-N3 107.3(2) AIE-N1—-C2 119.5(4)

AlL—-N2 186.8(6) N2-Al1—-N3 108.9(2) C+N1-C2 116.3(5)

Al1-N3 186.4(5) HEFAI1-N1 113(1) AI1-N2—C3 119.0(4)

H1-AIL-N2 109(1) All-N2—-C4 125.1(4)

H1—-AI1-N3 109(1) C3-N2—-C4 115.8(5)

AIL—N3—-C5 125.5(4)

AlL—N3—-C6 119.4(4)

C5-N3—-C6 115.0(4)

All—-H1 168(7) NIEAIL-N2 114.6(4) CEN1-C2 112.1(7)

Al1—-N1 182.1(8) NETAI1-N3 110.9(4) AIE-N1—-C1 124.6(6)

AlL—-N2 181.6(7) N2-Al1—-N3 106.9(4) AIE-N1-C2 123.0(6)

Al1-N3 184.3(9) HEAI1-N1 110(2) C3-N2—-C4 111.5(7)

H2—AIL-N2 105(3) All-N2—-C3 120.1(6)

H3—AI1-N3 109(3) AIl-N2—-C4 128.1(6)

Figure 3. Molecular structure of the ion pair iB-0.5toluene with C5—-N3—-C6 110.7(7)

disorder behavior of one THF ligand (for further explanations, see Al1-N3—-C5 122.4(6)

Figure 1). Al1-N3—-C6 122.5(7)

3-0.5toluene

average value for the AlH distance in7 is 161 pm® For the Al1-H1 160(4) NI-AI1-N2 118.5(2) OFLil—02 105.6(5)

Li---H contact 184(4) pm was measured, corresponding well AU—H% igé(ga) Nlljﬁ:i—:% igg% 81%::!1—82 ﬁ%;ggg
; ; - . - 11— .

with the mean values i (195 pm),5 (178 pm).6, and7 (189 % \5 157°5(s) Nz AL-H1 102(2) CLNI-C2 115.0(4)

pm). A more detailed discussion of the bonds, involving the H | i1...41 184(4) N2-AIL-H2 112(2) AIl-N1-Cl 129.4(4)

atoms bound to Al, is not possible because of the standard H1-All-H2 118(2) Al1-N1-C2 115.6(3)

deviations of the A+H and Li+-H distances. The average-AN Lil--*H1-Al1 135(3) C3-N2—C4 115.4(6)

bond distance of 187 pm id lies between a characteristic Al1—N2-C3 116.2(5)

AlL—-N2—-C4 128.3(5)

terminal AI=N function of about 182 pm and @-bridging
Al—N function of about 189 pm. A suitable comparison is the
Al—N bond lengths in2 (183 pm, terminal) or3 (182 pm,
terminal) and in{(THF),Li}{ AIINCsH10)4}] (183 pm, terminal;
189 pm u,-bridging)® us-Bridging NR groups were found, for
example, in {(THF)Mg}{HAIN'Bu}3] (191 pm) and {- ions. An ion pair with a Li=*H contact is the structural motif
(THF)sCa {HAIN'BU} 5] (190 pm)3® In all three casesl, 2, in 3. The result, obtained in reactions of LIAJHHNR; of 1:4

and 3-0.5toluene, the N atoms possess a trigonal planar \ngiar equivalents) is influenced mainly by the basicity and
environment. This is a typical behavior for N atoms in terminal the bulkiness of HNR

Al—N bonds and was observed in silylamido groups (&),
in alkylamido groups (e.g.{[THF).Li}{Al(NMe5)4}1),*® and
for N atoms integrated in heterocycles (e.g., [Al(Mg)3]2; [{ -
(THF),Li}{ AI(NCsH10)4}]).1®

the anion [HAI(NR)3] ~ is dominating while HRHex; leads to
the anion [HAI(NR2)2] . In the solid statd and2 form separate

Acknowledgment. This work was supported by the Deutsche
Forschungsgemeinschaft and the Fonds der Chemischen Indus-
trie.

Conclusions

Supporting Information Available: Tables of bond lengths and
angles, hydrogen positional and isotropic displacement parameters, and
non-hydrogen anisotropic displacement parameters 1fo2, and
3-0.5toluene. This material is available free of charge via the Internet
at http://pubs.acs.org

The treatment of LiAIH with sterically demanding secondary
amines gives defined products. With HNRimd HN(CHPh),

(15) Andrianarison, M. M.; Ellerby, M. C.; Gorell, I. B.; Hitchcock, P. B.;
Smith, J. D.; Stanley, D. Rl. Chem. Soc., Dalton Tran$996 211.
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