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Abstract

In the past few decades, the construction of chiral amines by C-N cross-coupling reactions has
played an important role in the fields of drugs, materials and catalysis. However, due to the higher
bond dissociation energy of the C-N bond, the asymmetric C-N cross-coupling method has some li-
mitations in the construction of central chiral, planar chiral, axial chiral and spirocyclic chiral
compounds. This review focuses on the current mature methods for the construction of asymme-
tric C-N bonds, such as transition metal Pd and Cu catalysis, chiral organic small molecule catalysis,
and briefly summarizes their chemical practicability.
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Figure 1. Classical C-N cross-coupling reaction
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Figure 2. Typical palladium and copper mediated C-N coupling catalytic cycle diagram
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Figure 3. Typical palladium and copper mediated C-N coupling catalytic cycle diagram
3. #EPLF MR TFR Buchwald-Hartwig /2 2
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Figure 4. Separation of alkylamines by Buchwald-Hartwig chemical kinetics
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Figure 5. Dynamic Kinetic resolution strategy of chiral hemiacetals
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Figure 6. Synthesis of chiral spiro compounds by asymmetric amination reaction
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Figure 7. Using the desymmetrization strategy to construct the central chirality
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Figure 8. Construction of axially chiral asymmetric Buchwald-Hartwig amination chemistry
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Figure 9. Dynamic dynamics splitting strategy for constructing axial chirality
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Figure 10. Desymmetric synthesis of biaryl axially chiral compounds by dibromide

10. ZRUHIETRILE MBS EHF LS

f1F C-N FHEE SAGRTE RIR =R 23t R S iz, PRI A i C-N B SR Ak B I A SR AN
XIRRE LA . B 1997 4F Buchwald-Hartwig S SNAE A FR A B Y R D) B2 A JE [14], Buchwald-Hartwig
SN O RSB E S C-N LS AR (1) 52 FH 7 %

7F 2005 4£, Kitagawa i1 Taguchi i 7 25— KH Buchwald-Hartwig i fb 77 %, Tl &4A C-N
BB AR, Hid Pd(OAC), F1(R)-DTBM-SEGPHOS 1 itk ik Z (W&l 11) [15]. 7E tBUOK f£7E R
75 BT M 5 O RS B, DA e PR X e 3 1) O A B D B A e R . AR, 24 Cs,CO4 MBI, 0 et fie
AT B WOE B =IE 96% MR 5 et . LA AN R BUREE R D AT T A Frliid, B
BRI MSIRERE . ESLbrR Y, Kitagawa S A K T SCBE ()44 17, AT DA i £ 25 B B AR
RIS R(NET)MHIGR 18, Z 3572 697 v B 716k M/ 2 2 15 (ADHD) 1) 1 25 79[ 16] . 2015 4,
Nakazaki 18 T F T & st 1a) F S AW F 57 P Buchwald-Hartwig f&40 s R [17] (LB 12). 5553
B AT AR R AL, 45 377 S AN e Bk i 72% 01 8196 AL P24 . 1% 2K 1) S Ak Ml AT A= P ]
TAREZ ). 2021 4F, XINGRUEEBAT T — P A0 i 22 SCIRIRSRNG ,  FH T-6 B SR 27 N 34k
SSE, T8t A — AN B A TR R R T DRI R S i, 7 R AN B £ 14 =1k 98% 71 99% [18] (L4

13).

Condition A:

Pd(OAc); (3.3eq)
(R)-DTBM-SEGPHOS (5.0eq)
KOtBu (1.4 eq), Toluene, 80°C

Synthetic Application

1) 9-BBN
2) NaOH, H,0,
3) AICl3, benzene

o] Y~ o)
X .
Y
A L o
A 1 N=Ar N/&O B Q/X NH
+ Ar—l4>tBu\© Bu t 1 /©/tBu
R R
13 14 15

Condition B:

Pd(OAc), (3.3eq)
(R)-DTBM-SEGPHOS (5.0eq)
Cs,CO; (1.4 eq), Toluene, 80°C

N~ "0 N0
LBu\© e

17 18

Figure 11. Synthesis of asymmetric Buchwald-Hartwig chemistry of C-N stereocisomerism
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Figure 12. Synthesis of axially chiral oxindoles by asymmetric Buchwald-Hartwig amination
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Figure 13. Synthesis of axially chiral benzimidazoles by asymmetric Buchwald-Hartwig amination
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Figure 14. Asymmetric Buchwald-Hartwig amination chemistry of N-N resistant isomers
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Figure 15. Construction of planar chiral asymmetric Buchwald-Hartwig amination chemistry
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Figure 16. Palladium and norbornene catalyzed C-H activation to construct planar chirality
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Figure 17. Visible-light-induced copper-catalyzed asymmetric C-N cross-coupling
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Figure 18. Asymmetric C-N coupling of secondary alkyl iodides in the absence of light
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Figure 19. Photoinduced copper-catalyzed C-N cross-coupling of racemic tert-alkyl electrophiles
with anilines
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