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Reaction and Crystal Structures of 1,3-bis(trimethylsilyl)-2-z-butyl-aza-allyl-Lithium
with Iron(I), Cobalt(ll), Nickel(I), Titanium(V)

ZHANG Yong GUO Jian-Ping TONG Hong-Bo HUANG Shu-Ping LIU Dian-Sheng*
(School of Chemistry and Chemical Engineering, Shanxi University, Taiyuan 030006)

Abstract: Aza-allyl lithium [LiN(R)C(‘Bu)CHR], (R=SiMe;) reacted with NiCl, or TiCl, to produce a coupling
meso-compound [N(SiMe;)C(‘Bu)CH(SiMe,)], (1), or with CoCl,, FeCl, (mole ratio 2:1) to produce complex 1,3-bis
(trimethylsilyl)-2-t-butyl-aza-allyl cobalt(Il) (2) and 1,3-bis(trimethylsilyl)-2-t-butyl-aza-allyl iron(Il) (3) respectively.
Compounds 1, 2 and 3 were characterized by elemental analysis, '"H and *C NMR spectra and X-ray single crys-
tal diffraction. The results show that the compound 1 belongs to the triclinic space group Pl. A centro-symmetric
dimer aggregation is observed with the two moiety positioned in trans manner. The complex 2 belongs to the mon-
oclinic space group C2/c. The molecular structure of 2 is rigorous centro-symmetry. The six coordination atoms of

two l-aza-allyl ligands organize the distorted octahedral field of central cobalt atom. The structure of 3 is similar

to complex 2. CCDC: 219193, 1; 219194, 2; 219195, 3.

Key words: 1,3-bis(irimethylsilyl)-2-tert-butyl-aza-allyl-lithium; 1,3-bis(trimethylsilyl)-2-tert-butyl-aza-allyl cobalt;

coupling meso-compound; crystal structure

1280 2 s 7 2 4 [LiN (SiMe-)C (Bu) CH (SiMey) (1
aza-allyl) FCASE R 850 B X4 Lappert F1 X1 JE AL 2

FeCl, A= 1%, 1-50 2% 0 TN 4k K 1- 40 N L 4P 7E 1,
YE T A AR B AL A 9 1 P05 B A BORD T a2 B0

BRI/ B R, 2 AR/ N X SR A T R I
TR R 2 SR IE 5 W 3 st AT T OREHSE, ST —
FINRARGN SR GY , A EOoLR JE e
JEICFE R £ AE BT, Hod 1RGN RS

Wi B A .2005-07-11, W& i B A . 2006-05-25,
[H R [ R Bh24 3 4 % B 55 H (No.20171030)
*EIHEE R AN . E-mail : dsliu@sxu.edu.cn
H—EE Kk B0 43 8 B R O R A B

A SCAE R G SR 1-aza-allyl 5T R A B
AR AR B SIS, e B0 1- 28020 Js TR R A s
ik FPY ST AR N i, e 4B R BE 5 0 N P AR
SEVEAN ] o AL PR R Y <6 J oo B AR 5 R B[R]



. 1176 - x ol

E I

¥ %R

L —FER] KA C-C Al R A L+ B e AL &
YIIN(R)C(Bu)CH(R),(R=SiMe,), Bl &2 1 () 7= ) 5 o€
R AR AL Z B —E KR,

ST

R SEVE

T A S S A SRR BT, 8 AR A fd i
FARRUE T A7 K B b B . LiCHRy(R=SiMes) %
PR SCHRA] o o H B R 28 O T O 4R IR AR E T
4lifk,, NMR J&7E Bruker DKX300 X %% UL, 1At
VR B AY W E A1 4 TH R BC NMR BRI NS
JLE /M EL-analyzer(Germany) I it 5% , 7€ Bruker
Smart CCD b WO £E B iy X AR 2R 407 5 B8l

12 HELEYWHER

1E[LiN(SiMe:)C(Bu)CH(SiMes)h(1.39 ¢,2.78 mmol)
PIECHE (20 em?d) B H, A NiClL,(0.36 g,2.78
mmol), PR W R EEAE-T8 CR MV 1 h, 1218 T} 2%
TG ARSI 12 h, B2 4l AR A3 A A
IECFi(ca 10 ecm®)ZEH A3 38 , U8 H Ok 46 )5 7£-30
CTRHCE 2 d, B EAME L, Y™ F TR
Br \'H NMR ,®C NMR % %48 anF . (0.98 g, 7= %
73% ),'H NMR (300 MHz,CDCL):5 0.25 (s,18H,
CSiMe;),0.45 (s,18H,NSiMe;),1.20 (s,18H,CMes),3.60
(s,2H,CH), C NMR (300 MHz,CDCl,):8 2.767 (C-
SiMe,),3.543 (N-SiMe),30.608 (C-Me,),43.408 (CH),
44.418(C-CMes), 127.7(CMes) . JTGZ 7 #7 ;. Anal. caled
for CoHyN.Siy(%):C,59.51;H,11.57;N,5.78., Found
(%):C,59.84;H,11.40;N,5.62,,

iz WL 1 A9 97 5, FH[LIN(SiMe;)C(Bu)CH(SiMes)],
(0.92 g,1.85 mmol)#l TiCL,(0.2 ¢m?,1.85 mmol) 7l A
TS 1, 75R 18%,

TE[LiN(SiMe;)C(‘Bu)CH(SiMe;)]5(1.22 g,2.44 mmol)
FIECEE (20 em’) B H, A CoCly(0.32 g,2.44
mmol), PRFF NV I EEAE-T8 CRV 1 h, 1218 FF 2%
T 5 AR 8E SUW 12 b, BL2S il 20 ) 459 v B €0 [ 44
HIEC Fe(ca 10 em’)AHC 2 U8, U8 W0k 45 )5 76 -
30 CRACE 2 d J& , 75 3 B (0 5 F T 6 53 79 il
EY ., & X SRR IR STR 5
FBOESZ AR 1(0.21 g,/ % 18%) ., 2 (4 i
W2 R RMITR S RMT (054 g, &
41%). Anal. caled for CyHsCoN,Siy(%):C,52.99;H,
10.38;N,5.15, Found(%).C,52.92;H,10.35;N,5.10,
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LAY 2 19 Col)hy &7-#BY, H '"H NMR 22 JIit
BERC 2R, B B E 5 5 AR 5 5 A58
XN,

7 [LiN (SiMeyC (Bu)CH (SiMes)], (0.63 ,1.26
mmol), fill A FeCl,(0.16 g,1.26 mmol), [d] I 75 & , )X
N A4S E A ) 3(0.35 g, 77 % 52%), Anal. caled
for CoHsgFeN,Siy(%):C,53.11;H,9.98;N,5.03, Found
(%):C,53.28;H,10.43;N,5.18, 'H NMR (300 MHz,
CDCly):6 0.07 (s,18H,SiMes),8 1.27 (9H,Bu),8 3.5(s,
1H,CH).

1.3 BEEHHNE

BAEA% 1 K/M A 0.40 mm x 0.30 mm x 0.20
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<O<25.01°9 [ N LR 3276 TG A, Hrh
2709 4~ N B SE AT S AT (R,=0.017 3), & A &5 44
SHELX-97 &5 #4 fift A7 72 )7 38 1 B #2215 ff B R H i
/N T3 ¥ 8 IE & R,=0.047 4,wR,=0.120 9,GOF =
1.138), fiik =LA, PLZsafE, fik 1 35
HER B M 51 T3 1, CCDC:219193,

F1 KEVINETEEKNER
Table 1 Selected bond lengths (nm) and bond
angles (°) of compound 1

2-Cl 0.152 9(3) C1-N1 0.125 8(2)

C1-Cé 0.156 3(3) C2-Sil 0.193 0(2)

N1-Si2 0.169 83(18)
C1-N1-Si2 159.52(16) C2-C1-N1 117.77(17)
C1-C2-Sil 105.00(12) C2-C1-C6 120.11(16)
N1-C1-C6 122.09(18)

BB AW 2 K/ A 0.20 mm x 0.20 mm x 0.20
mm B, 7E Bruker Smart CCD B 5 X-5F R fi7 8+
A1 A S 2o Ak ) Mo Koo 58 55 68, 76 183(2)
K, Pl g-o H#iX, 7F 2.18°<6<25.01° [l
B 6478 AT AL, Horf 2846 A4y Al T A I
F(R,=0.0540), AhiARZ5H ] SHELX-97 4544 fig A7 7%
J7 o R CR N R B IE E R, =
0.066 1,wR,=0.128 1,GOF=1.043),, fh A N Bk & |
C2/c == TAIHE . fb iR 2 A B R K B A 51 36 2,
CCDC:219194,

BB A 3 K/M A 0.40 mm x 0.20 mm x 0.20
mm [ E Y 7F Bruker Smart CCD 285 X-5F £ A7 4t
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Table 2 Selected bond lengths (nm) and bond

angles (°) of compound 2

N1-Col 0.187 8(4) €6-Col 0.207 5(4)
C1-Col 0.210 0(4) N1-C1 0.135 2(5)
c1-c2 0.153 8(6) C1-C6 0.143 3(6)

N1-C1-C6 112.7(4) Col-N1-C1 79.2(3)

€6-Col-N1 71.66(16) Col-C6-C1 70.9(2)

A E A7 8B P AR Mo Koo 58 5 b GTR | 78 293(2)
K, VA ¢-0 FH 057 20, 75 2.19° <6<25.00°3 [l Py 3t
W 6436 AT G kL, Mo 2823 Ay g Sz AT Y
#i(R,=0.0305), whiA45H H SHELX-97 25 # fift A7
G A  CR A B N R B IE & R =
0.0396,wR,=0.0872,G0F=1.007), A RN R,
C2/e ZS I HF . dbiAk 3 09 EE R A A 91 T 3% 3.
CCDC:219195,
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Table 3 Selected bond lengths (nm) and bond
angles (°) of compound 3

Ni-Fel 0.191 05(18) C2-Fel 0.213 6(2)
Cl-Fel 0.206 8(2) N1-C2 0.134 8(3)
C1-C2 0.142 2(3) €2-C3 0.153 2(3)

C1-C2-N2 112.1(2) Fel-N1-C2 79.92(13)

Cl-Fel-N2 70.44(9) Fel-C1-C2 72.87(13)
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(L )T R A TN 28 R

Ji A AR 2% M TR B LN (SiMe) C(‘Bu)CH(SiMes) [,
WA B = LL 210 19 LB 5 NiCl, 3% TiCl, 7E
—78 CHIE S %e b I 12 h 758 — (BB A 1L & 9
[N(R)C(Bu)CH(R) (1), 1 ¥ A5 45 21 990 19 119 8 o8 Bk 1)
B &9, (H R HF[LIN(R)C(Bu)CHR],(R=SiMe,) 5 CoCl,
o FeCl, JI [A] B¢ 9 J7 i 4b B S % B4 8% €2 dh 14

Co[N(R)C(Bu)CHR],(R=SiMe)(2) £k i 5% 1 # (0 1) 5

1 Fe[N(R)C(Bu)CHR],(R=SiMe;)(3)4: i , (Scheme 1),
AR ) S FRATTAE[LIN(R)C(Bu)CHR [,(R=SiMe3) 5 Co-
Cly J2 37 Fisf 75 1) 1) 1A v & SR AT 5 A —F JE 0 i
e 2580 1, Bl Y4 'TH NMR, C NMR F1
TR MTRAE . G5AE B X5 SR A07 59 B 45 4 40 BT T

C
TiCls o Nia/( R ‘Bu
‘Bu

‘BuCN C
Li[CHR:] —N o kN @CHR
1

R = SiMes
M=Co 2,orFe 3

Reagents and conditions: (i) BuCN, Et,0, 2 h, ca. 0 °C;

(ii) NiCl, or TiCl,, hexane, 12 h, ca. =78 °C; (i) CoCl, or
FeCl,, hexane, 12 h, ca. =78 C
K1 s 1-3 196 Rl
Scheme 1 Synthetic route of compounds 1~3
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Fig.1 ORTEP draw of molecular structure of compound 1
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Table 4 Summary of crystallographic data for 1~3
Compound 1 2 3
Empirical formula CoHsNoSi, C,,HssCoN,Si, CoHsFeN.Si,
Formula weight 485.07 544.00 540.92
Temperature / K 293(2) 183(2) 293(2)
Crystal system Triclinic Monoclinic Monoclinic
Space group P1 C2/c C2/c
a/ nm 0.894 31(14) 1.574 4(3) 1.569 7(3)
b/ nm 0.970 70(15) 1.159 9(2) 1.153 8(2)
¢/ nm 1.023 57(16) 1.768 4(4) 1.774 9(3)
al(°) 94.650(3)
B/ 100.630(3) 90.85(3) 90.697
v/ (°) 114.551(2)
V / nm? 0.781 9(2) 3.229 0(11) 3.214 4(11)
D./ (Mg-m™) 1.030 1.119 1.118
A 1 4 4
@/ mm™ 0.203 0.694 0.632
Reflections collected 3276 6 478 6 436
Independent reflections 2 709 2 846 2 823
R, [I>20(])) 0.047 4 0.066 1 0.039 6
wR, (all data) 0.120 9 0.128 1 0.087 2

CHR)L)F, YW 5> FabF s B, il &84 1 N(1)-C(1)[0.135 2(5) nm] £l C(1)-C(6)[0.143 3(6) nm)]

A SRR R A T B T RRIE B, C(D)-N(1)  F B N)-C()-C6)F 7 BT B0, n-B & 1

[0.125 8(2) nm] Ay 1 4~ 8L 59 XUEE  C(1)-CQQ) M XFha iy 4@ B P44 T 3 AN A7 £ [N (1)-Co(1)

C(1)-C(6) i i K 43 514 0.1529(3) 1 0.156 3(3) nm,  0.187 8(4) nm,C(6)-Co(1) 0.207 5(4) nm,Co(1)-C(1)

CQ)-C()-N(WEES N 117.77(17)°, VW C(1)RH sp>  0.2100(4) nm], 553 [ 0 44 4 P 5 T 4% 06 6 D 7

A=k, L N RS TE | Co(1)-N(1)-C(6)5 n*-BAE F C(1)
222 BAY 21 AL -C(6)-N(1)Ak 5% 17, 18 £ o 59.2°, o4 7 45 # ik
WA 2 M5 T 454 O BRI 43 (K 2), 1R LS I =R,

223 LAY 3 MRS

BCE W 3 0953 F 45K 08 Sy v X R4 (K 3),

K2 s 2w T4 K3 fba® 3w T4 K

Fig.2 ORTEP draw of molecular structure of compound 2 Fig.3 ORTEP draw of molecular structure of compound 3
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H5EAE 2 HEL, n-B1EFN2-C2-CHS T 4R
JEF AL 3 BN A [N1-Fel 0.191 05(18),C1-Fel
0.206 8(2) nm,Fel-C2 0.2136(2) nm], Pi%r T 1 & 2L
95 P T AR T K i % Pl N TR R JE | Fel-C-
N2 5 p-fE 7P i C1-C2-N2 48P 1w, 1k
57.7°,
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— S RH B R 2 M DY SR A O A SOkl
B &4 2,3 Ml Sn[LL |rac-[Zr(LL'),Cly] , rac-[ Yb(LL'),]
A1 AL(LL'),C1(LL’ =N (SiMe;)C(Bu)CH(SiMes) ¥ 25 #4 kb
BIWFES,

MNC F1 7B 85 18 19 e 0 — A R Bt ar s
MEMNEERNRZWLE 4, MEEY 2,3,2 1wk MA
JE H #2301 (59.2°F1 57.7°), K F Sn[LL'],(37.0°), 1fij />
T AILL"),CI(71.44°) A BR B A2 1a 4 5 H B -2 A2 i
B (r o> 1> > 1, ) o U BRI NI & 4

®5 ER

M-N #f5 8 , 1i M-C (0 C) i K, {2 Sn[LL'],
BAh M-C B K Lt M-N B R

Bl 4 1-F AR AR M-N-C Fil o S22
Fig4 A diagrammatic sketch showing angles of MNC

and 7’ plane of some 1-aza-allyl-complexes
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Table 5 Selected bond lengths (nm) and angles (°) of some 1-aza-allyl-complexes

Complex M-N Terminal carbon M-C Central carbon M-C MNC and 7’ plane Ref
2 0.187 8 0.207 5 0.210 0 59.2 This work
3 0.191 7 0.208 4 0.214 3 57.7 This work
Sn[LL'], 0.251 0 0.229 5 0.272 9 37.0 7
rac-[Zx(LL"),Cl,] 0.222°5 0.237 9 0.255 4 15
rac-[Ybh(LL'),] 0.234 0.268 0.270 11
Al (LL")Cl 0.197 0 0.200 3 71.44 6
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