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Abstract

N-alkyl aryl amines are important intermediates in fine chemicals, organic synthesis and pharma-
ceuticals. In this paper, single-factor experiments were carried out using aniline and paraformalde-
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hyde as raw materials, using reductive amination and controlled variable methods. The effects of the
type and amount of base, condensation temperature and time, and reflux time on the yield of
n-methylaniline were investigated. The optimal reaction conditions for the reductive amination reac-
tion of aniline with polyformaldehyde under the action of sodium borohydride, as determined by ex-
perimental exploration, are as follows: aniline with 5 equiv polyformaldehyde and 4.0 equiv sodium
methoxide as the base, using 10mL of methanol as the solvent, reacting at 60°C for 8 hours, and then
adding 2.0 equiv of sodium borohydride and refluxing for 2 hours. Under these conditions, the elec-
tronic effect and the spacing effect of the substituents on the benzene ring were investigated respec-
tively. The experimental results showed that the space effect of the substituents had a great influence
on the reaction and the electronic effect of substituent has little effect on the reaction.

Keywords

Aromatic Amines, Sodium Borohydride, Reductive Amination, Paraformaldehyde, Organic Synthesis

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

N-Hed 75 e R AL S B B RS AR AL T A NLE B2y rh a4k 1], # 2 T B2 A2y AL,
K 24 % [ 915 4% 3 B A0S0 [2] [3] [4] G N-FF SR 2 (2 A% R R R R 10 R 0 2 o 7 A T P 2 )
HR TR A4 N-FF J-5- R S - 2- R L DR 2 O 28 T KR SRAT A ) T B2 1) v ) A 2 — [, T 4 R K S AT A4
FEIF BT NRTEAIMRE R PRIR T ATE R S5 2% OB B 25 E L M 25 i B itk 6], FEE A2, =
LRI RGN, N-Reik o7 j2 i e KRB, HOM R A & BT A 4% 32 5R3E[7]

FR IR N I A e BT R, TR 5 I N-Re A N7 N =28, 35— R e R AL il R
WE M. e AN SRR PR G (BRIR e S 56 5 AU IAR N-Be A, IR e B AL 1R D AT g A I 41
B8] [9], F5HES KT AR 7L T (B A2 BRI AT . SN RE) BEAT N-Je At S b,
GITEARMERS B BGe S A s 5 SRR B A GO IR IR AT AR . SRS S5 (KN Al N-Be R4k
JSZ[7] [10], ZITIFEAR BN YA A ek, R DA B R R 5 = IR R B R D A
B 2 A IR N-FedkAl, RIE BRGSO N, 207 0] AR B ke A = [11] [12]. 3Bl S i — i
e < R i S I S B A AN, BRI [11]. & JRBNJE T fara i) R 5 sy, Bt s, ERH
I, EORPTHIY)E T TR IEK R, FRIETH QRFAC B K AN, B b/ B s B AR sl 8 /KR
ke, AT R LaEFH. P, RCERFLTTIGS 2 KPP BAETERMIENT, Wil
SNl N-FUEGTRERTA N, KR — MRl =R, &G i N-HE G I T A r ik

2. SKEEERSY
2.1, ERS R

FAL14 H-F T RV L R TS s A S - FUEBCRH X TFT-1310 FE2R (iR B AR A
A]; Perkin Spectrum BX fH3ZM-2LAMGREAN: HIERRERAE B L) AR A A RE-52A BYJes 75 K
AR AAALES ) s BT BB AR AL R A R BB A A BR A =] s i 7R3 9 i AR 4 Al s Ad 2%
aii; T GF254 i E L T AR A A .

DOI: 10.12677/jocr.2023.114021 220 HHL A5


https://doi.org/10.12677/jocr.2023.114021
http://creativecommons.org/licenses/by/4.0/

Bk %

22, LWHE
2.2.1. N-REFEH SRS

(1) x equiv. base, 5 equiv.(CH;0),, CHj

©/NH2 CH30H, T/°C NH
(2) 2 equiv. NaBH,, T/ °C ©/

Figure 1. N-methylaniline synthesis route
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Table 1. The effects of various factors on aniline reductive amination
% 1. RREEZMN KT R PR R B AIS2 0

BERN TWERN TEEER LEZEER

F5 B BEEC BN BEC B F=E/%
1 AT BEAT 5 equiv 50 12 80 35 58
2 BUT BN 5 equiv 50 12 80 35 56
3 N,N-— 5% 2% 5 equiv 50 12 80 35 trace
4 1,8- 44 XA [5,4,0]+—Hk-7-4%5 5 equiv 50 12 80 35 13
5 FEESN 5 equiv 50 12 80 3.5 60
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6 Z.T4H 5 equiv 50 12 80 3.5 58
7 FRE4 2 equiv 50 12 80 35 45
8 FAEEA) 3 equiv 50 12 80 35 56
9 FEZ4 4 equiv 50 12 80 3.5 59
10 FR 4N 6 equiv 50 12 80 35 60
11 FA 4N 4 equiv 40 12 80 35 45
12 FRE4N 4 equiv 60 12 80 35 64
13 FREE4) 4 equiv 70 12 80 35 58
14 FHEEHN 4 equiv 60 4 80 35 55
15 FRE4 4 equiv 60 8 80 35 69
16 FAEE4) 4 equiv 60 16 80 35 59
17 FHEEEN 4 equiv 60 8 80 15 53
18 FHEE4N 4 equiv 60 8 80 2.0 75
19 FA AN 4 equiv 60 8 80 2.5 73
20 FEE4N 4 equiv 60 8 80 3.0 70
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Figure 2. The effect of different substituents on the reductive amination of
aromatic amines
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