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Experimental Section

All manipulations were carried out under nitrogen atmosphere using Schlenk line techniques
and a glove box.

1. Syntheses of 2 and 3. Pre-cooled toluene (25 mL) was added to a mixture of LAl
(0.25 g, 0.56 mmol) and N3Ar’ (0.25 g, 0.56 mmol) at -78 °C. The mixture was
allowed to warm to room temperature and stirred for 12 h. The light yellow solution
was concentrated (5 mL), and to it n-hexane (10 mL) was added. The solution was
kept at 4 °C for three weeks to afford colorless crystals of 3. Yield: 0.12 g (24%). mp
381-383 °C (> 320 °C, decomp.). "H NMR (500.13 MHz, C¢Ds, 298 K): 6 -1.75 (t, 1H,
*Jun = -13.8 Hz, *Jyn = 13.8 Hz, AI-CH,), -0.28 (dd, 1H, *Jun = 13.8 Hz, *Jiu = 3.0
Hz, Al-CH,), 0.36, 0.39, 0.50, 0.80, 1.15, 1.22, 1.30 (d, 7 x 3H, *Juy = 6.8 Hz,
CH(CHs),), 0.93, 0.94, 1.08, 1.11 (d, 4 x 3H, *Juy = 6.7 Hz, CH(CH5),), 1.25, 1.34 (d,
2 x 3H, *Juu = 6.6 Hz, CH(CHs),), 1.31, 1.53 (d, 2 x 3H, *Juyu = 6.9 Hz, CH(CHs),),
1.45, 1.50 (s, 2 x 3H, f-CHj), 2.30 (sept, 1H, *Juy = 6.9 Hz, CH(CHs),), 2.41, 2.80,
3.47 (sept, 3 x 1H, *Jun = 6.8 Hz, CH(CHs),), 2.99, 3.39 (sept, 2 x 1H, *Juy = 6.7 Hz,
CH(CHa),), 3.07 (sept, 1H, *Juy = 6.6 Hz, CH(CH3),), 2.56 (m, 1H, CH(CH;)(CH,)),
3.41 (s, 1H, NH), 4.82 (s, 1H, y-CH), 6.65 (m, 1H, Ph-H), 6.92-7.00 (m, 3 x 1H, Ph-
H), 7.04-7.20 (m, 6 x 1H, Ph-H), 7.20-7.32 (m, 4 x 1H, Ph-H), 7.34-7.38 (m, 1H, Ph-

H). >C NMR (500.13 MHz, C¢Ds, 298 K): 5 18.50 (br, Al-C), 21.64, 21.68, 22.10,
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22.84, 22.98, 23.61, 23.83, 23.93, 24.41, 25.31, 25.45, 25.55, 26.31, 26.92, 26.98,
27.06, 27.25, 27.66, 28.53, 28.57, 29.97, 30.03, 31.23, 31.69, 34.04 (S-CHsj,
CH(CHs3),, CH(CH3)(CHy)), 98.99 (y-CH), 114.62, 122.23, 122.98, 123.08, 123.64,
124.65, 124.67, 125.06, 125.65, 125.93, 126.55, 126.88, 127.81, 127.92, 128.42,
131.23, 133.84, 138.21, 140.30, 141.50, 142.48, 143.51, 143.82, 145.58, 146.53,
147.62, 148.48, 148.53, 150.68, 150.94 (Ph-C), 169.40, 169.52 (CN). IR (Nujol mull):
vau = 3298 cm. EI-MS: m/z (%): 855 (10, [M" - 1]); 443 (100, [M" - NHAr’].
Elemental analysis (%) calcd. for CsoH73AIN3: C 82.76, H 9.18, N 4.91. Found: C
82.60, H 9.28, N 4.98. After the removal of crystals of 3, the mother liquor was kept at
4 °C for additional three weeks. A crop of yellowish crystals of 2 were obtained and
collected by filtration. Yield: 0.21 g (42%). Compound 2 has a similar decomposition
temperature and melting point as those of 3. Its EI mass spectroscopic data is also
similar to that of 3. "H NMR (500.13 MHz, C¢Ds, 298 K): 6 0.26, 0.53, 0.54, 1.46 (d, 4
x 3H, *Jun = 6.8 Hz, CH(CHs),), 0.81, 0.93, 1.01, 1.06, 1.11, 1.30 (d, 6 x 3H, *Jyuy =
6.7 Hz, CH(CH3),), 0.86, 0.88, 1.14, 1.27, 1.39, 1.42 (d, 6 x 3H, *Juy = 6.9 Hz,
CH(CHs),), 1.30, 1.40 (s, 2 x 3H, -CH3), 2.34, 3.33 (sept, 2 x 1H, *Juy = 6.8 Hz,
CH(CHa),), 2.64, 3.02, 3.18 (sept, 3 x 1H, *Juy = 6.7 Hz, CH(CH3),), 3.12, 3.33, 3.33
(sept, 3 x 1H, *Jyu = 6.9 Hz, CH(CHs),), 2.43 (d, 1H, *Jun = 6.4 Hz, Al-CH), 4.88 (s,
1H, y-CH), 5.41 (d, 1H, *Juy = 9.4 Hz, AICH-CH), 6.08 (dd, 1H, *Jun = 6.4 Hz, *Jyy =
9.4 Hz, AICH-CH=CH), 6.86 (m, 2 x 1H, Ph-H), 6.92 (m, 1H, Ph-H), 6.99 (m, 1H,
Ph-H), 7.04-7.12 (m, 4 x 1H, Ph-H), 7.28 (m, 2 x 1H, Ph-H), 7.37 (m, 1H, Ph-H), 7.49
(m, 1H, Ph-H). >C NMR (500.13 MHz, C¢Ds, 298 K):  14.28, 15.64, 18.58, 20.40,
22.99, 23.46, 23.75, 24.36, 24.47, 24.72, 24.72, 24.84, 24.84, 24.89, 24.96, 25.00,
25.49, 25.63, 26.31, 26.60, 27.40, 28.22, 29.00, 29.10, 29.84, 32.50, 26.93 (5-CHs,
CH(CHs),, CH(CH3),, N-C(iPr), 73.99 (Al-C), 100.93 (y-CH), 113.08, 118.25, 121.76,

123.88, 124.19, 124.21, 124.52, 124.56, 125.22, 127.05, 127.70, 128.00, 128.10,
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128.20, 130.33, 132.06, 134.52, 136.42, 137.18, 141.52, 141.95, 143.21, 143.58,
145.54, 146.09, 146.79, 149.47, 153.54 (Ph-C, CH=CH-C(iPr)=C), 170.21 (CN).
Correct elemental analysis. Attempts to recrystallize the yellow crystalline material of
2 by dissolving it in a hot toluene/n-hexane mixture resulted in the formation of
colorless solution which was kept at 4 °C for crystallization. Colorless rectangular
crystals were obtained and were found by spectroscopic and X-ray crystallographic
evidence to be 3.

. The assignment of Al-CH, (H, and Hy) protons in the "H NMR spectrum of 3. As
viewed in the following figure, the different dihedral angles between H(22B)-C(222)-
C(221)-H(22A) and H(22C)-C(222)-C(221)-H(22A) give rise to different coupling
constants as 3JH(223)H(22A) = 13.8 Hz and 3JH(22C)H(22A) = 3.0 Hz according to the
Karplus formula of 3JHH = A — Becosdp + Cecos2d (A=7,B =-1, C=5) ((1) Karplus,
M. J. Am. Chem. Soc. 1963, 85, 2870. (2) Lute Fitjer, NMR-Spektroskopie). While
2JH(22B)H(22C) = -13.8 Hz, therefore, the resonances at ¢ -0.28 (dd) and -1.75 (t) are

assigned to H(22B) (Hp) and H(22C) (H,), respectively.

. The variable-temperature "H NMR Kkinetic studies of the reaction of LAl with
N3Ar’. To a mixture of equivalent LAl and N3;Ar’ at -78 °C, pre-cooled Dg-toluene
was added. At -70 °C, the proton NMR spectrum only presents the features indicated

for those of N3Ar’. This shows the only dissolving of N3Ar’ in Dg-toluene at this
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temperature. From -50 to -10 °C, the occurrence of a singlet at & 5.05-4.60 ppm
assigned for that of y-CH proton in L indicates the starting and proceeding of this
reaction, which initiate the dissolving of LAl species. The changes of the chemical
shift of this singlet in this area are temperature-dependent. The sample was kept at 50
°C for 1 h and the corresponding proton NMR spectrum showed that there was no
remarkable changes of resonances compared to those in the previous one at 50 °C.
While for 24 h the measurement on the sample showed the great changes of

resonances in the spectrum.
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