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Synthesis and Structures of Symmetric Bridged 8-Aminoquinolinyl
Derivatives and Their Zirconium Complexes

WANG Peng LI Zhong-Yuan FENG Ying XUE Xiao-Yan CHEN Xia*
(School of Chemistry and Chemical Engineering, Shanxi University, Taiyuan 030006, China)

Abstract: Treatment of 8-aminoquinoline and 8-aminoquinadine with n-Buli in Et,O followed by reacting with
dimethyl dichlorosilane, give symmetrical bridged quinolinyl ligands Me,Si|NH(CoHgN)], (1a) and Me,Si[NCH;
(CoHsN)],  (1b) successfully. Reaction of quinolinyl ligands 1a and 1b with n-Buli in THF, separately, then
reacting with ZrCl, in situ afford two kinds of multidentate complexes Zr{Me,Si|N(CoH¢N)],}, (2) and Zr{Me,Si
[NCH5(CoHsN)],)Cl, (3). All the compounds have been confirmed and characterized by '"H NMR, “C NMR and
elemental analysis. Complexes 2 and 3 were characterized by single-crystal X-ray diffraction analysis. A distorted
dodecahedron of Ng atoms has been found for the zirconium(V) center of complex 2, and the crystal of complex 2
belongs to triclinic space group. Complex 3 is a distorted octahedron for the zirconium(lV) center and belongs to
orthorhombic space group. CCDC: 958191, 2; 999854, 3.
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T eSS B 705 N 15, LR C A 52 4
PERES 57N TEC AL 085 BE A AR H N BC A7 Y B i A
Wy HSL ARG K 5 0 W | BAT R [6) 58 i O AL L
faf ey AIMB1 A OGN E A 85 BE A9, SCHR o BT il 1 R
oy N O AL B | H AR — R 72 Salen 24
BRI fE N, /\TC L 55 e 5 P B A 4 i, FRATT RS 4
B — S R A T A R S ST A R S5 R
PLRCENTER R RG Hmfn H, EHiE 7 =
UL R 0 A5 B R A 19 4 IC & o, AR S
FATBEIT A BT 2 i FE A R 119 8- 2 5 s bk TG /K TG
G Y Me,Si [NH (C,HgN)], (1a) il Me,Si [NCH; (CoHsN)],
(1b), M B GBI G Zr{MexSi[N(CoHgN) ), (2)F1 Zr
{Me,Si[NCH;(CHsN)L)CL, (3), W5 T L& 4 2 #1311
AR S5 I X B ATRY G R BLBEAT T 0T

1 SEE#ES

1.1 KFE5XEE

A B 5N 35 R AR IE Schlenk %K | 78 5 4l A&
SAEP AT, IE O RE AN 2212 0 A B P2 A A
HaTEER 2 dJEHH,; B2 S m R 5,
B 22 WAL B P A 22 AR TS A Ak e 22
LAY TR ZY P w [ e () E e 8
) 28 AR Ak U RN AL TR S L 8- M vk | 8-
GIEMEENE IE TR O T ARk ke AL B N
S Mr 4l . Bruker DRX 300 MHz #% # 3% 4% 1, Bruker
SMART APEX-IT CCD X-$J £k 8 i fit 4§14 Vario 1M-7C
EXn R
1.2 EEYHNER

AW 1a. S BSOS BT,

A 1b. B 0.795 ¢ 8-Z H:MEWFIE (5.0 mmol) %
T30 mL SEEEEFRIH 0 CF, MIA 2.0 mL 1E T 541
(5.0 mmol ,2.5 mol - L), ¥4 % ik, fi H 3 h, 15 2 i
ik, RIEFE 0 CTF, A 034 mL MeSiCl,(2.5
mmol), K2 E = BiFE 12 h 358 A3, S
bR U0 BOH W, bR & S Bk 7 A5 55 R AR A 1b
(0.710 g, 7% .76%), 'H NMR (300 MHz,CDCL,):6
0.067(s,6H,SiMe,),2.812(s,6H, CHs-quinolyl),4.891 (s,
2H,NH),6.851~8.060(m, 12H,CH of quinolyl),

BC5 9 2. 0 0.585 ¢ &% 1a(1.6 mmol) HH 30
mL SEEEf# 76 0 CF A 1.28 mL(3.2 mmol,2.5
mol - L) IE T J48 WK %5 5 HE 3 h, A BREEH,

FEANA 30 mlL P& M 95 500 0 A, 75 3 M 20 6505
TE-78 CF , A 0.373 g(1.6 mmol) P4 SA LA , K2 %=
W ERE 24 b AR BIB LMK, BB ER A
20 ml ) 5 e A I BUAT (0 T, W 4 ok 25 50 0
H, FE-30 CHAM T 55,2 d JEA R ek ik 2
(0.968 g,/ % .78%).,'H NMR(300 MHz,CDCl,):8 0.34
(s,12H,SiMe,),7.26~8.32 (m,16H,CH of quinolyl),8.65~
8.81(m,8H,CH of quinolyl), “C NMR(75 MHz,CDCL):
81.07 (s, SiMey), 110.908, 121.214, 127.323, 129.230,
136.761, 147.967, 148.353, 156.587 (quinolyl), Anal.
Caled. (%) for CiHyNsSirZr:C 61.90,H 4.68,N 14.44;
Found(%):C 61.86,H 4.52,N 14.41,

BL& 9 3. 80710 ¢ &% 1b(1.9 mmol) JH 30
mL SEEEAE, 20 °CT, A 1.52 mL 1ET 2:4(3.8
mmol, 2.5 mol - L), YK & I FE 3 h, LS BR LA,
TEIA 30 mlL DU S0k g 5 700 Vs A, A9 BB 2060 W,
=78 CF, ¥ FRBEWIMAE] 0.677 g MW AE (2.9
mmol ) 4 PO & Wk IR 75 W UK O &= I Ak S 4 11 24 b 19
PR LA, LA BR RN, A 20 mL 19 450
FBE AE I, 2ok i 75 30 20 (0 15 W, Wk 4 Bk 25 358 A T
BCAE-30 AT L3 d JE AR Heik &k 3(0.362
g, 7% .36%), 'H NMR(300 MHz,CDCls):8 0.012(s, 6H,
SiMe,),2.727 (s ,6H , CH;-quinolyl) ,6.694~7.454 (m,10H,
CH of quinolyl), 7.949 (m,2H,CH of quinolyl), *C NMR
(75 MHz,CDCLy):6 3.002 (s,SiMe,),26.017 (s,CHs-
quinolyl), 118.147,118.356,121.615,127.898 ,132.436,
132.756, 141.011, 153.348, 157.604 (quinolyl), Anal.
Caled.(%) for CH,CLN,SiZr:C 49.61 ,H 4.16,N 10.70;
Found(%):C 49.56, H 4.13 N 10.78,
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K18 R SHELXL-97™ ) 4 3 4E &5 7 A bn K 45
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Table 1 Crystal data for the complexes 2 and 3
Complex 2 3
Empirical formula CsoH7N 1651471 CpH»CLN,SIZr
Formula weight 1 552.34 532.65
Temperature / K 100(2) 223(2)
Wavelength / nm 0.071 073 0.071 073
Crystal system Triclinic Orthorhombic
Space group Pl Pnma
a/ nm 1.133 2(2) 1.248 66(11)
b/ nm 1.825 4(4) 1.706 79(17)
¢/ nm 2.003 1(4) 1.096 55(11)
al (9 89.58
B1(°) 83.83
¥/ 85.47
Volume / nm’® 4.106 5(14) 2.337 0(4)
Z 2 4
D./ (g-cm™) 1.255 1.514
Absorption coefficient / mm™ 0.363 0.767
F(000) 1 600 1080
6 range for data collection / (°) 1.02 to 27.48 221 to 25.04
Data / restraints / parameters 18740 /0 /919 2145/ 1/ 148
Goodness-of-fit on F? 1.057 1.043
Final R indices (I>20(])) R,=0.081 3, wR,=0.223 2 R,=0.043 0, wR,=0.114 8
R indices (all data) R=0.104 9, wR,=0.240 1 R,=0.067 2, wR,=0.130 9
Largest diff. peak and hole / (e+nm™) 744 and -986 433 and -800
F2 BEEW2MINEIEEKSER
Table 2 Selected bond lengths (nm) and angles (°) for the complexes 2 and 3
2
Zr-N(1) 0.244 5(4) Zr-N(2) 0.223 3(4) Zr-N(3) 0.253 6(4)
Zr-N@) 0.220 2(4) Zr-N(5) 0.242 0(4) Zr-N(6) 0.223 4(4)
Zr-N(7) 0.252 2(4) Zr-N(@) 0.219 6(4) N(2)-C(9) 0.135 2(6)
N(4)-C(20) 0.136 4(7) N(6)-C(29) 0.135 9(6) N(8)-C(40) 0.137 3(6)
N(1)-Zr-N(2) 68.07(15) N(1)-Zr-N(3) 147.19(14) N(1)-Zr-N(4) 134.94(15)
N(1)-Zr-N(5) 72.59(14) N(1)-Zz-N(6) 79.56(14) N(1)-Ze-N(7) 78.66(14)
1)-Zr-N(8) 107.86(15) N(2)-Zr-N(3) 121.28(15) N(2)-Zr-N(4) 67.24(16)
2)-Zr-N(5) 80.12(15) N(2)-Zr-N(6) 140.75(15) N(2)-Zr-N(7) 75.74(14)
2)-Zr-N(8) 142.84(15) N(3)-Zr-N(4) 66.98(15) N(3)-Zr-N(5) 78.16(14)
3)-Zr-N(6) 76.36(14) N(3)-Zr-N(7) 133.05(14) N(3)-Zr-N(8) 83.00(15)
4)-7r-N(5) 104.90(16) N(4)-Zx-N(6) 143.21(16) N(4)-Zr-N(7) 85.19(16)
N(4)-Zr-N(8) 103.99(16) N(5)-Zr-N(6) 69.15(15) N(5)-Zr-N(7) 147.73(14)
N(5)-Zr-N(8) 135.57(15) N(6)-Zr-N(7) 119.85(14) N(6)-Zr-N(8) 67.44(15)
N(7)-Zr-N(8) 67.42(14)
3
Zr(1)-N(2) 0.210 1(4) Zr(1)-N(2) 0.210 1(4) Zr(1)-N(1) 0.241 9(4)
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Zr(1)-N(1y 0.241 9(4) Zr(1)-C1(1) 0.242 81(19) Z(1)-C1(2) 0.243 01(18)

N(@2)-Zx(1)- ( 703(2) N(@)-Zx(1)-N(1) 70.38(13) N(2)i-Zx(1)-N(1) 140.63(14)
N(2)-Zr(1)-N 140.63(14) N(2)i-Zr(1)-N(1) 70.38(13) N(1)-Ze(1)-N(1) 148.84(18)
N@)-Zr(1)-C ( ) 104.38(12) NQ)i-Z ) I(1) 104.38(12) N(1)-Zx(1)-CL(1) 83.94(9)
N(1)i-Zr(1)-CI(1) 83.94(9) N(2)-Zr(1)-C1(2) 109.64(12) NQ)i-Z(1)-C1(2) 109.64(12)
N(1)-Zx(1)-Cl(2) 85.04(9) N(1)i-Z ) 1(2) 85.04(9) Cl(1)-Zx(1)-C1(2) 138.05(7)

Symmetry code: ' x, —y+1/2, z

5 ) 0T 1 e 1 TE TR N P O [R5 Y B Y (Scheme 2), Lappert 55 /N E i LZeCl, BYBC5 W) 5
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Scheme 1 Preparation of complexes 1~3
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Scheme 2 Reaction between complexes 3 and 1b’
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Fig.1 Molecular structure of 2 with thermal ellipsoids
at the 30% probability level
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[ JE A 30 1200, 140 N (4) 5 AH S8 I 1 e £ R
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ANAH B 38 LR IE T Ze (N(1) N(3) \N(4) N(6)5 Zr .,
N(2) N(5) N(7) N(8)F 1 ) —1f ffi 2 87.26°AH XF F 58
56 TR 9 900 F1 58 36 U T AR 1 77,40 5 425
F 900, It LA 0y 4 4 78 i T i A Al AL
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Fig.2  Coordination polyhedra structure of zirconium

center in complex 2
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BCAIEAR IS HGL A §, Horb 2 A = AT N3)N
(@)N(S)/N(2)N(4)N(5)Fl N(7)N(1)N(8)/N(6)N(1)N(8)J ffi
535 R 14.8°F0 11,10, Ho AR v A9 - T 44 AH N AR RE
(29.5°)0 T 14.7°F1 18.4°%

B3 RACAY 3 MRIEEHE ., AW 3 150
TR 2 ASTLITER N(1)C(6)C(1)N(2)Zr(1) Fl N(1)'C(6)
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Table 3 Dodecahedral edges in the coordination spheres of complex 2

Edges Edge length / nm Edges Edge length / nm
a Edge b Edges
NQ2)-N(7) 0.292 7 N(1)-N(5) 0.288 1
N(3)-N(6) 0.295 7 N(1)-N(8) 0.375 4

mean 0.294 2 N(@)-N(5) 0.366 6
g Edges N(4)-N(8) 0.346 6
N(1)-N(2) 0.262 4 mean 0.344 2
N(1)-N(7) 03149 m Edges
N(2)-N(@) 0.245 5 N(1)-N(6) 0.299 8
NB3)-N(5) 0312 4 N(2)-N(5) 0312 4
NG3)-N(8) 0314 7 N(3)-N@4) 0.262 4
N(@4)-N(7) 03205 N(7)-N(8) 0.263 3
N(5)-N(6) 0.264 5 mean 0.284 5
N(6)-N(8) 0.246 0

mean 0.285 1

Edge length ratios

bla 0.117 0
blg 0.120 7
blm 0.121 0
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C(IYNQ)Zr(1)ZE T 1 >Fm, Hrh N(1)-C(6),N(2)-C(1),
N(1)-C(6),N(2)-C(1) #7351 h 0.138 4(6),0.137 4(6),
0.138 4(6),0.137 4(6) nm, E i1 5K AT C-N Ho b
(0.147 nm) F1XLEE (0.134 nm) 2 [H] | J& 3 5 XU i ]
U 7/ B RPN e AR i AN TR N iV 2
ZIHARF TN IE 4 iR S5F 4 A N R 1A
S 2 AR AT VMR R 2 AT CL(1)
2 5F- T 19 BE 25 0.230 4 nm, C1(2) 2 - 11 14 BE 25
0.222 6 nm, £ Cl(1)-Zx(1)-C1(2)=138.05(7)°.,

Symmetry code: ' —x, —y+1, z

3 WA I MTTE
Fig.3 Molecular structure of 3 with thermal ellipsoids
at the 30% probability level
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Fig.4 Coordination polyhedra structure of zirconium

center in complex 3
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fiff, SFEBEAY 21 Ze-N KK TEAY 31 Z-
N BEA W) 2 F1 3 1 Ze-N B 43 0] 35 42230 F S0k

Hh R R Y TR K T AR A i R 2
NEAEY T Ze T SR N K o B d BR
T Zr R 5 EE N EF K b Fl ¢ (Scheme 3),3X
PN SENTECE (IR Gl
R4 EEW2MIHBARKAITLL
Table 4 Comparison of selected bond lengths (nm)

between complexes 2 and 3

2 3
a 0.244 5(4) 0.241 9(4)
b 0.223 3(4) 0.210 1(4)
P 0.220 2(4) 0.210 1(4)
d 0.253 6(4) 0.241 9(4)
\/
1
AP \/
N l\ /C -Si.
TSnr S N\ N
ZN / \ N7 0 = N
N~
AN N \ 7 “/\* "\ 7
si” al al
/\
2

Scheme 3 FCAY 2 1 3 (1350 4

Scheme 3 Selected bonds between complexes 2 and 3
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