527 B 5 W PV T T
2011 4F 5 A CHINESE JOURNAL OF INORGANIC CHEMISTRY

Vol.27 No.5
835-839

— AR ER S W& BB A BAER S

I A mIRS HACE D K 2
(hEXFRFATFERS B AAEFTH, KR 030006)
CoaFRFLEAMLFARZELLEE XFE 300071)
(ol T R A B R S 25 e R R BT LT KR 030037)

'gk—f'_!a/]\??i\l

E . H{PhN(SiMey(OMe))Li], 5 VR BE I 8 2 08B I 45 B8 T 1 Bl B85 4% 8 R B 45 ) 3, %G & 0 b PR 25 4 © 280 8 T T
"H NMR 1 X-B 5 A 51 5 Be A4 3 30047 285 40 R AE i A St IR 25 4 ELJR B8t 5 &R . P20/, a=1.248 83(19) nm,b=1.4027(2) nm,
¢=1.8534(3) nm;B8=95.894(2)°; V=3229.5(8) nm?, Z=2,R,=0.047 7, GOF=0.946,

KB, B, MRS, S Ay, PLA

FESES. 0614.111 XERARIRAD; A XEHS . 1001-4861(2011)05-0835-05

Synthesis, Structure and Mechanism of a Lithium Complex
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Abstract: A novel hexanuclear cage lithium complex 3 was synthesized by addition reaction of [PhN(SiMe,(OMe))Li],
with piperidyl nitrile and its crystal structure was determined. Compound 3 was characterized by '"H NMR spectra
and X-ray diffraction patterns. The crystal of compound 3 shows a cage structure and belongs to monoclinic space
group: P2,/n, with a=1.248 83(19) nm, 5=1.4027(2) nm, ¢=1.853 4(3) nm; 8=95.894(2)°; V=3 229.5(8) nm’, Z=2, R\=
0.0477, GOF=0.946. CCDC: 816546.
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Scheme 1 Preparation of cage compound 3
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1.2.1 1AW CISi(OMe)Me, il 7%

0 CF, 7E% 10.40 g MeONa 1 I i F1 £ ik (1)
RA WA 22.00 mL Me,SiCL, i #t 5 h, 7= 4=
FIETIIE e a8 W R 2808 W Ik 70 2
LR A5 14.40 ¢ (LG 1,775 64.0% ., 'H NMR
(C¢Ds,298 K,300 MHz),8(ppm):0.109~0.445(3s,6H,
SiMe,),3.433 (s,3H,0Me),3.708 (s,1H,NH),6.753~
7.247(q,5H,Ph),

122 W& 1S 2 &

-78 C'F , 7% 1.00 mL(10.97 mmol) % i 1Y 1E
CBE W P AR BE 24 1.795 mol - L (9 T KR4
W 6.01 mL, JZI 4 hJ5,-78 CFHMA 1.43 mL
(10.97 mmol)CISi(OMe)Me,, S ¥ 4 h J& , & U , 751k
B MIECKIRR, TE-78 CF k&L mib &9

1 B AR BE R 1.795 mol - L' 19 T BEER IS WK
6.01 mL, N 4 h RE 2 %R, 574 B AUUE , o
U8, RV T UUUE PR 1.82 g, 77 % 87.8%,
ZUTTE N LAY 2, 'H NMR(C¢Dg, 298 K,300 MHz),
6(ppm):0.18(s,6H,SiMe,),3.15(s,3H,0Me),3.708 (s,
1H,NH),6.75 (t,1H,Ph),6.87 (d,2H,Ph),7.25(m,2H,
Ph)., “C NMR(C4Dg,298 K, 75 MHz),8(ppm):2.75(2C,
SiMe,),51.73 (1C,0Me), 116.93 (1C,Ph),120.38 (1C,
Ph),125.19(1C,Ph), 131.89(2C,Ph), 160,69 (1C,Ph),
123 L&Y 3 mil&

0 CF, 7% 0.606 g(3.21 mmol)fb 5% 2 1 2,
Bk 25 W A 0.37 g(3.21 mmol) R BE NG , S S h,
VAR LT /DR ULTE | iUk VR 4R
JEW 2 K29 10 mL, 7£-30 C P, o, I
AHOR IR G Y 3, 18T X5 AT I 454
T A IATRE 2.71 ¢, 775%8.48.0%, "H NMR(CeDs,
298 K,300 MHz),8(ppm):0.186~0.201(m,18H ,SiMe,),
1.226 (t,6H,CH),1.412 (m,4H,CH,),1.587 (m,2H,
CH,),3.119(m,4H,CH,),3.517(m,4H,CH,),6.751 (m,
2H,Ph),7.162 (m,3H,Ph), Anal. Calcd. for CyHgLis
N5O1Si6(%) : C,49.89; H,7.765;N,11.12, Found(%):
C,49.84;H,7.757;N,11.20,
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Molecular structure of compound 3

Fig.1
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Table 1 Crystal data of compound 3

Empirical formula CaeHgeLigNgO 0514 Density(calculated) / (g-cm™) 1.153
Formula weight 1121.41 Absorption coefficient / mm 0.182
Temperature / K 293(2) F(000) 1200
Wavelength / nm 0.710 73 Volume / nm’ 3 229.5(8)
Crystal system Monoclinic Limiting indices -Bsh<s14,-15<k<16-20<[<22
Space grope P2i/n Reflections collected 13 071
a/ nm 1.248 83(19) Independent reflections (R;,) 5672 (0.036 3)
b / nm 1.402 7(2) Data / restraint / parameter 5672/19/377
¢/ nm 1.853 4(3) Goodness of fit on F* 0.946
B/(° 95.894(2) Final R indices (I>20(])) R=0.047 7, wR,=0.102 7
A 2 R indices (all data) R=0.072 0, wR,=0.110 9
x2 UEYITENEKNER
Table 2 Selected bond lengths (nm) and angles (°) for the compound 3
Li(1)-0(4) 0.187 5(4) Li(2)-0(3) 0.209 7(4) Li(3)-N(1) 0.203 1(4)
Li(1)-0(1) 0.190 8(4) Li(2)-N(4) 0.222 3(4) Li(3)-N(4) 0.240 8(4)
Li(1)-0(5) 0.200 8(7) Li(2)-N(4) 0.217 1(5) Li(3)-C(13)’ 0.249 6(4)
Li(1)-N(4) 0.217 0(4) Li(2)-0(4) 0.224 0(4)
Li(2)-0(1) 0.196 5(4) Li(3)-0(1) 0.191 2(4)
0(4)-Li(1)-0(1)’ 97.71(19) O(1)-Li(2)-N(4)' 92.96(16) 0(4)-Li(3)-N(1) 128.8(2)
0(4)-Li(1)-0(5) 120.7(3) 0(3)-Li(2)-N(4)' 118.73(19) O(1)i-Li(3)-N(1)’ 131.8(2)
0(4)-Li(1)-N(4) 95.59(16) O(1)-Li(2)-N(4) 94.39(16) N(1)i-Li(3)-C(13)' 68.39(14)
O(5)-Li(1)-N(4) 119.7(6) N(4)-Li(2)-N(4) 102.34(16)
0(1)-Li(2)-0(3) 105.71(17) 0(4)-Li(3)-O(1)’ 98.10(19)
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Fig.2 Hexanuclear cage structure of compound 3
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Scheme 2 Plausible routes for the compound 3
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