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C—N Bond Formation Reaction Catalyzed by
Organo-Rare-Earth Metal Amides
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Abstract The recent progress on the C—N bond formation reaction catalyzed by organo-rare-earth metal amides includes

hydroamination/cyclization, guanidination of carbodiimines and amines, amidation of aldehydes and amines, amidination of

amines and nitriles. The mechanisms of these transformations are also described.
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Scheme 1 The possible mechanism of hydroamination/cyclization reaction catalyzed by organolanthanide complexes
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Figure 14  Structures of complexes 29-Ln
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Scheme 5 The possible mechanism of intermolecular hydroamination of alkeyes with amines
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Scheme 6 Stepwise catalytic addition of 1,2,3,4-tetrahydro-
S-aminoisoquinoline to N,N'-diisopropylcarbodiimide
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Scheme 8 The possible mechanism of the addition of amines to
carbodiimides catalyzed by rare-earth metal alkyl complexes
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Figure 15 Structures of complexes 33-Ln
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Figure 16 Structures of complexes 34 and 35
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Figure 17 Structures of complexes 36~39
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Figure 18 Structures of complexes 40, 41-Ln and 42-Ln
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MR, A AFEE, RATCRE B I, ARk
it & E 5 EIE AW 47 MRk &R &
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Figure 19  Structures of complexes 43~45
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Me-4),(THF), (52)F1 Sml, (53)fEAL I 5 fk — V1% S B
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Scheme 9 The elementary reactions of bridged bis(amidinate)s lanthanide aryloxy complexes with aniline and carbodiimide
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Scheme 10 The possible mechanism of the addition of amines to carbodiimides catalyzed by bridged bis(amidinate)s lanthanide aryloxy
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Figure 20  Structures of complexes 49a~49c¢
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Scheme 11 The possible mechanism of the amidation of aldehydes with amines catalyzed by Ln[N(SiMej3);]3

1610 http://sioc-journal.cn/

© 2015 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2015, 35, 1598~1614



Chinese Journal of Organic Chemistry

REVIEW

HN- Pr
N/\N N iPr_ /k c
D =0
NN
LN \N>
ANci
N’«.LI/,o HR
PhNH, o N7
J\ L_N/ O_QR
R” H / PhNH °
N 0
N NN RJLH WON N/\NW\/RJLNH
NV/LafN/\—L/a """ N - /’L/a_o_eHR /"/ _/R
L N NS N7/ N7 O
A 5 Qh 2
N
54 NN Rj\ PhNH
R”OH ','_/a/o\_/ R+
N/ _H Ho< — o
LN O NHPh I
A R H
NHPh
B 12 =R A P AL 5 IS e AL 1 PT E LR

Scheme 12 The possible mechanism of the amidation of aldehydes with amines catalyzed by trisguanidinate-lanthanide complexes
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