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Synthesis, Characterization of Homoleptic Tris(o-Dimethylaminobenzyl)
Neodymium Complex and Its Application in the Polymerization of L-Lactide
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Abstract: A homopleptic tris(o-dimethylaminobenzyl) complex NdR; (R=CH,C4H,-NMey-0) has been prepared by
the reaction of anhydrous NdCl; and KR under pure argon with rigorous exclusion of air and moisture using
standard Schlenk techniques, and characterized by IR, elemental analysis and X-ray structure determination. The
crystal for NdR; belongs to monoclinic system, space group P2,/c with a=1.71001(19) nm, 56=0.949 54(9) nm, c=
1.678 27(18) nm, B=110.776(2)°, Z=4, V=2.547 8(5) nm*, R=0.037 1, wR=0.079 2. The crystal structure shows
three bidendate benzyl ligands bound to Nd, which has a prismatic coordination sphere. It was found that tris(o-

dimethylaminobenzyl) neodymium complex can be used as an efficient initiator for the ring-opening

polymerization of L-lactide. CCDC: 829209.
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zylpotassium with NdCl,
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Table 1 Crystal data and structure refinement for complex NdR,
Empirical formula CyH3N3Nd ©/ mm™ 2.055
Formula weight 546.83 F(000) 1116
T/K 293(2) Crystal size /mm 0.80x0.80x0.60
Crystal system Monoclinic 6 range for data collection / (°) 3.23~25.34
Space group P2/c Collected reflections 23 414
a/ nm 1.710 01(19) Unique reflections 4 662
b/ nm 0.949 54(9) Observed reflections (/>2.00(1)) 4 255
¢/ nm 1.678 27(18) No. of variables 287
B/ 110.776(2) GOF 1.146
V [/ nm® 2.547 8(5) R 0.037 1
A 4 wR 0.079 2
D./ (g-em™) 1.426
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Scheme 2 Polymerization proceeds by tris(o-dimethylaminobenzyl) neodymium complex
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Table 2 Selected bond length (nm) and bond angles (°) for complex NdR;

Nd(1)-C(1) 0.255 1(5) Nd(1)---C(20)
Nd(1)---C(21) 0.284 0(4) Nd(1)-C(10)
Nd(1)-N(1) 0.267 2(4) Nd(1)-+C(12)
Nd(1)---C(2) 0.288 2(4) Nd(1)-N(3)
C(10)-Nd(1)-N(1) 93.13(15) N(2)-Nd(1)-N(1)
C(1)-Nd(1)-N3) 127.14(15) C(1)-Nd(1)-C(10)
C(10)-Nd(1)-N(2) 66.01(13) N(2)-Nd(1)-N(3)
C(1)-Nd(1)-N©2) 91.55(15) N(3)-Nd(1)-N(1)
C(1)-Nd(1)-N(1) 66.33(15) C(19)-Nd(1)-N(2)

0.280 7(4) Nd(1)-C(19) 0.255 8(5)
0.258 5(4) Nd(1)--C(11) 0.284 8(4)
0.286 3(4) Nd(1)-N(2) 0.264 2(3)
0.264 8(4) Nd(1)--C(3) 0.292 1(4)
124.16(12) C(10)-Nd(1)-N(3) 95.43(15)
134.34(17) C(19)-Nd(1)-N(3) 65.95(15)
131.17(12) C(19)-Nd(1)-C(10) 127.87(17)
100.43(13) C(1)-Nd(1)-C(19) 88.76(17)
89.73(13) C(19)-Nd(1)-N(1) 136.53(15)

Hydrogen atoms are omitted for clarity
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Fig.1 ORTEP diagram of NdR; showing an atom
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Table 3 Polymerization of L-lactide with complex NdR; as catalyst

Run c(M)/e(l) t / min Yield" / % M, (x107) M (x107) PDI
1 300 80 97 5.42 4.19 1.33
2 400 60 91 5.19 5.24 1.41
3 500 25 98 6.99 7.05 1.17
4 600 100 94 6.96 8.12 1.24
5 700 340 57 3.85 5.74 1.27
6 800 360 — — — —

* General polymerization conditions: toluene as the solvent, ¢(L-LA)=1 mol-L™; "Yield: weight of polymer obtained/weight of

monomer used; °Measured by GPC calibrated with standard polystyrene samples; * M,=144.13xc(M)/co(I)x(polymer yield)(%).
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