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Abstract: Aniline compounds are important organic intermediates and basic chemical raw materials, widely applied
in research fields such as pharmaceuticals, agrochemicals, dyes, and functional materials. The development of
efficient and versatile synthesis of aniline derivatives is one of the research hotspots that have been attracting much
attention. In the past few decades, the study of transition metal-catalyzed synthesis of aniline derivatives from aryl
halides has attracted significant attention from chemists due to its advantages of broad substrate applicability, good
functional group compatibility, and high reaction selectivity. This review summarizes the research progress in transition
metal-catalyzed synthesis of aniline derivatives from aryl halides, including: (1) palladium-catalyzed synthesis of aniline
derivatives from aryl halides; (2) copper-catalyzed synthesis of aniline derivatives from aryl halides; (3) nickel-
catalyzed synthesis of aniline derivatives from aryl halides.
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cat. [Pd]

Ay X L (8 mol%) : NH;
R + NHs » Ry
Z NaOt-Bu Z
1,4-dioxane
X =Cl, OTs
Ad-1 1
(1-Ad), P(1-Ad), P
@ @ L e
NMe, NRH i
o)
Complex 1

Reaction conditions:

(1) [Pd(allyl),Cl], (1 mol%), L5, 110-120 °C

(2) [Pd(cinamyll),Cl], (0.3-4 mol%), L6, 50-110 °C
(3) Complex 1 (5 mol%), RT
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N X Complex 2 or 3 (1-2 moI°/i) N NH;
R—I + NH3 Y R—I _
= NaOt-Bu

1,4-dioxane, 60-120 °C

X=ClI, Br

R Complex 2, R = i-Bu, L"= L2 = allyl
Complex 3, R = Et, L' = 3-chloropyridine, L2 = Cl
CI Pd L2 R

L
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TR RS 4 TR BRI Y, SRR R LE R RIA3 1

X Cu0 (1 mol%) NH, O~
I OH
R4 + NH; + R+ O/
F ethylene egcoI
X =Cl,Br, | 80-100 °C by-product
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B, [ MG LA 4k s T AL AR DT R B R AL A I AT . I BRI 1 S
TTBAAE T RE T AREZSM M BhBCAK . 20084F, Changift @2 MR8 T 4d F L-Jii 2 B2 (L-proline, L7)
AE T A B [0 48 Ak o AR 5 08 5 AR I ) % R G R B (8) . TEXRIR T, B T & /KIER RSN, &k
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L AR L R AR 5 R BL55 %91 % I 243 2 H bR =4 . 20154F, E K iR R 2H P2 Mad 7 —Fhod A
HatH MR R, T RBEEER T B S KE S SR AT IR SN (FI8) . M A & 4
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. ERERME, N TRIEZR NS, 24357490 mmol I BUK S Ril, (AL IR R AR IR
FROL R 1035 M IR 15 2 B A5 =9 -

(j/x o cat. [Cu)/L ©/NH2
RA- + 3°Hy —_— > R4
\F base, solvent S

0,
X = Cl, Br, | AU
N oH PN N oH N
UL P
L7 L8 L9 L10

Reaction conditions:

(1) Cul (20 mol%), L7, K,CO3, DMSO, RT

(2) Cu(acac), (10 mol%), L8, Cs,CO3, DMF, 60-90 °C
(3) Cul (20 mol%), L9, K,CO3, DMSO, 50-70 °C

(4) Cul (5 mol%), L10, K3PO,4, DMSO, 110 °C

B8 EikH B TR A R AT

b5, FETF R0 TF O 0T TR, A (R TR 8 4 38 o R B 1 TG A B T A AR AR, i PO A
WEIBRER), R N N-T R 2 TP RN A RO BUER IR BN (4 AR 3R C) RPTILL R A A
PTG, R T 4R A o AR O5 BB ORI R E 3t g

b NEDEIE, AR R RRARE T — RIVEEAAS 5 A R X SR I REfE 5L
LR S ERTE T H 7 Re a8 A e A A TS PEAR M Bl IR ISR B . 20094F, Wolfif i 40 2914k i 1 DA
CwOfE AT, EFERIEFAIOK « N-FEEMEIEBEE =1 : 1), A7 DO IRAR DS IR O e s 4k oy
TN )RR G . EARE R, EMBERN T, R MN80 °CH & 110 °C, AR KE
WA LAGR] 58 B A . [F4E, Darcel % BOMRIE T i 1h & 1) = A0 B MBI AR 20 & Ak R &R
AT DU A 55 0 DA S B 77 R AT A S .« 20134F, Fantasiaif f52H PR S 1 58 B 2 18k P4 i 4R (11)
A R IT B S A BB . 1% ADME AT, BT AR . 2R U SEM R
RS BRI R E Y . R AR RN T BRI A IR R, (BAEF DR A 540 2
TR A TR R R BA S T Re R B T AR 4 (B19).
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X cat. [_C_u]
T or additive 7 NH;
R + NH; > R
= =
base
solvent
X=Cl, Br, |

Reaction conditions:

(1) Cu,0 (5 mol%), H,O:NMP (1:1), 80-110 °C

(2) Cul (10 mol%), Fe,03 (10 mol%), NaOH, EtOH, 90 °C
(3) Cu(acac), (5-10 mol%), KzPO,4, DMF, 90 °C

B9 EEAEZSS5HEL ARG REREBRRNEY

3 HEMSRFREEREERILEY

bR T U S B AL AR A, R B HRAN & B B AL 1 AR 5 & 5 S A RNt — B R AL SR R
BABIEREFRZ —

20154, Stradiottoift 4 PR IE T ¥ | JosiPhosHC 4 (L11) 5 484 Ak i 8 55 18 5 & i e A e o &
BRI E Y (E10) . 12N E 110 °C, AL 4- SN/ KR SRR, A8 H 5 A &
W R SNEIR . Z AR RE ] TR . 8RR L, H B ek & —
A ORGSR G . R4, Hartwigif @i 21 B3HR0E T 80 1 i 4 05 18 5 & 1 e A s B A il i 25 4k
EY(EN0). 1EE > BEAR] T A A MR H T E(0) 5 Josiphos L AL ¥ 4% 5 #) (Complex 4) . 1% < M
bR T RIS, Ol TR SR T DA N IR, A SEARDT F DL & 20 5 10 77 2R A R A R
HKIERANAE o S BHLERATF 7R B 2 G A8 06 R e 28 10 (8 ARG PR 6 S804 I A s 7 TN (0) HH TD A
[EA,  FENT(0) A e AR 75 48 ke AR S AL N BRI B TR i 1 Ni(IDZS &40, NI & W7 fefb ik 72 R AR 2%
Gy AT IR S BRAS 2 B bR e . AR B R IR G, HERR TR AR N S R H . Bk, %
SN AT g B R R AR A NI(0)FING(IT) 48 & 4 - 20164F, Stradiotto i #3240 BAHRIE 1 — ot 25 S K& 5E 1) WU
Bt {4 (PAd-DalPhos) 5 Ni(IT)fil] £ [ T AL NG 2% &4 (Complex 5). 1% AL 71 BE % 51 1 b A 55
Jo . AT B UL R EARTT A N DL IR IR A, BCR N RIGF RS . A, &R 5 R
PR L (0 = S PR IS X P KRR IS [ FR 1 R i A IOk e SR T 1R ) th 7T ATE FH iz A ALk &R (110).

o X . cat. INIIL AN NH;
\F base, solvent A
X=Cl, Br, OTs

(0]
( /i/qé
@2 PCy P(t-Bu)
Fle PCy, ’ F'e P r‘\“( 2 NZCPh) Po
\ —Ni(n*-
N==4 < Pr OO /
/

L11 Complex 4 (

Complex 5
Reaction conditions:
(1) Ni(cod), (10 mol%), L11, NaOt-Bu, 1,4-dioxane:toluene (1:3), 110 °C
(2) Complex 4 (2-4 mol%), NaOt-Bu, 1,4-dioxane or 2-Me-THF, 100 °C
(3) Complex 5 (1-5 mol%), NaOt-Bu or LiOt-Bu,1,4-dioxane:toluene (1:3), 25-160 °C
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i NH
\X @ ‘R—'(j/ 2
Z

R_I + Ammonium salts
1 . D
Z [NH,4Br, (NH4),CO3, "*NH,CI] Ni(l)/Ni(lll) cycle
X =Cl Br 117 examples
i ¢ Electron-rich aryl halides
Me Ni catalyst Me ry
— — ¢ Broad substrate scope, 40 examples of aryl chlorides
N\ 7/ \ ¢ Oganic amines as base
N N
+” ¢ External photosensitizers free
Ni
AcO” NoAc o Efficient synthesis of "N labeled aryl amines

B SRR RS RERRLEY

MUEE B 50 R B, & Bk 25 AT DA 250 K 25 NG A & 4 5 4k R [(NH3)6Ni-(ID X e &4, 15
[(NH3)sNi-(ID X 7E # AL A HEAL 25 R A RES 5 C— NS R N, 7E4,4'-— FF 5L -2 2 - Bk m
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W OCERD IR, F T AL IE PR I NI(D/NI(TIDJE 3

HRYEMLELOF 78 5250 M OV Sk RoE , (E3E 32 T TR AL PR L A2, W 12f17R . 7£390-395
nm K NI ENi(OAc)-d-Mebpy e &4, 0k ¥ Ni(IDEE &1, BT 615 S 5 F B 2ENi—O0Ac
BARNDFI. 285, NiDPFE A0 BB, A NI(ID)-Ard BT #:4, SR EAE
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