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(Abstract] Objective To investigate the effects of reaction conditions on the amination of nitro-substituted aromatic halogenated
hydrocarbons using the nucleophilic substitution reaction of halogenated aromatic hydrocarbons to introduce dimethylamine into the
aromatic ring. Methods The optimal reaction conditions were explored using 2-bromo-1—fluoro—4-nitrobenzene as a model, and the
range of reaction substrates was explored with nitrobenzene substituted at different positions and different halogen atoms. Results
The optimal reaction conditions were as follows: 1.00 mL of N, N-dimethylformamide (DMF) was used as aminating agent, 1.5
equivalents of KOH was used to provide alkaline environment, 5.00 mL of deep eutectic solvents (DESs) (choline chloride:glycerol=
12) was used as solvent, and the reaction was carried out at 80 °C for 24 h. A series of 4—dimethylamino nitrobenzene compounds
and their derivatives were effectively obtained in the expansion of the substrates, and their structures were confirmed by 'H-NMR
and BC-NMR. Conclusion DMF can effectively act as a dimethyl amination reagent in DESs, which selectively improves the

reactivity of nucleophilic substitution of halogen atoms at the para position of the nitro group while not activating the halogen atoms
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at the ortho position. Under optimized conditions, the highest yield can reach 84%. This unique regioselectivity is an advantage not found

in other solvents. At the same time, this method is environmentally friendly, simple and convenient, and has a moderate yield.

(Keywords] deep eutectic solvents nucleophilic substitution reaction; regioselectivity; N, N-dimethyl 4 -nitroaniline; N, N-

dimethylformamide

N, N-—HW R MRAG YR — S E LN EY)
WEPE T BABUREM PO PN 2 S P2 B B
BEPAE ZRN B S -UAE R o T, Ak
PR ER (Minocycline)™ 5 fINFAE (Tigecycline ) P Ji
FH 8 % (Orthoformimycin ) 55! FEULIE] 1, iE4FEHIF £
SEF T I AE YA YT T A U5, GAR-
CIA ZEOERR I 25 18 T otk T B 710 5 AL &)
5 N,N-—HHF51% (N, N-dimethylformamide, DMF)
(8 SN 7 2% 12 R IO A TR RS P e R
105 A R AR EAZ U S B AR AR 8T 3 — B

R T MR R SR Ak RN S A A TR
ZREEF G T TAEE R SCTED, R )
(deep eutectic solvents, DESs)#FK N 21 2/ h

5 WA ML A T, B U8 32 44 (hydrogen bond
acceptor, HBA) Il & f# ff£ /& (hydrogen bond donor,
HBD) A B A FHTTIE AR 2 TR AAS, 5 DLAHBA
A FACRGH (ChC) | SALBE (ZnCly) WU T HE V5 Ak 4
(TBAC) % ; # ULAY HBD A 2512 | JK K (urea) FIH
M(gly)55 . DESs BA BRM H 1 S @R R AT £
YA FT TRSCRE A S5O, R R R o A
BLIA R B AR (R, DESs BEirZe24 T
AR SE0-41el {5l SINGH 28071 DESs %55 4A
P AT EBEME Nt SeAh , bk 1 A A LIS 90 A sy
SR EE T 77 A 2 BB AL I &2 22 P ; SONAWANE
SFUSYE DESs(ChClurea) HHEA T 5w N SCRE /R 40 A R
VALVI Z&I7E L DESs SR Z0F T 5T ﬁzts'ﬁ
WPy BB 5 7 P R 8 7R ol DX S e . A St

OH O OH

aat O“‘ o

g O“

B 1

BREN,N-Z

SEAE DESs "L U4 5 DMF BEUR S8
SN AE NG S5z o (9 i £ °F [ B [Em‘uﬁﬁ
T X I B, HORTE AL B 14 S, X Fh Rk
1) DX M HAB VA R IS LA A3
1 #EFF %
FENIFRIXF
600 JEAZ BRI EACN & (FEEAEG FEAF] ) ;
RE-2000B B Jig % 7 S A (i A AL S A BR 2>
) o SEI T AR B R B 4k, (i R TR AR
— itk
1.2 KWHE

FREL 0.50 mmol 575 <1184 .5.00 mL DESs #
T 25 mL AR, E iR RE 2 ) A 8 i,
SRIGIA 1.00 mL DMF,42.00 mg (1.5 eq)KOH,#4
AR E | THEZE 80 °C, W 24 h g,
JZ{5,3% ¥ (thin layer chromatography, TLC) Wi ] &2
N R RN RS AR R 5 45 L N, R RNV
HEFE, HKIKIMA 15.00 mL DMS0.5.00 mL 7k
WikE , FEH O CERZE B A MR 6, B IFA L
2, A &£ K PEU 3 Ik, Jo/K Na,S0, T4 )5 i
U8 TEARELZS S5 e T30 . e i PR R AT )23 07
BaiAeAS 3] B bR, ke Sy R £ Fe/A0 ik
(RBLEE R 1:20)

&R

= R S RAL
LS80 77 i, HE & W) 21— 1- 94Tl
SR (Y DM S BOEA T R I R A 45

0
HN—§:>WO OH
L oo, OH
\ c 0

RETRELEY

1.1

2.1

Fig.1 Common N, N-dimethylaromatic amine compounds
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Fig.2 Explore the reaction equations for conditions
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Table 1 Optimization of reaction conditions

i DESs (b)) DESs/mL DMF/ml. IRPEFRSE HREEIC I} 5] /h FERI%
1 ChCl/urea (1:2) 5.00 1.00 KOH (1.0 eq.) 80 12 51
2 TBAC/gly (1:2) 5.00 1.00 KOH (1.0 eq.) 80 12 49
3 ChCl/gly (1:1) 5.00 1.00 KOH (1.0 eq.) 80 12 57
4 ChCl/gly (1:2) 5.00 1.00 KOH (1.0 eq.) 80 12 67
5 ChCl/gly (1:2) 4.00 1.00 KOH (1.0 eq.) 80 12 60
6 ChCl/gly (1:2) 6.00 1.00 KOH (1.0 eq.) 80 12 67
7 ChCl/gly (1:2) 5.00 1.00 Ca(OH), (1.0 eq.) 80 12 66
8 ChCl/gly (1:2) 5.00 1.00 NaOH (1.0 eq.) 80 12 65
9 ChCl/gly (1:2) 5.00 1.00 KOH (0.5 eq.) 80 12 64
10 ChCl/gly (1:2) 5.00 1.00 KOH (1.5 eq.) 80 12 75
11 ChCl/gly (1:2) 5.00 1.00 KOH (2.0 eq.) 80 12 72
12 ChCl/gly (1:2) 5.00 0.50 KOH (1.5 eq.) 80 12 73
13 ChCl/gly (1:2) 5.00 3.00 KOH (1.5 eq.) 80 12 75
14 ChCl/gly (1:2) 5.00 1.00 KOH (1.5 eq.) 50 12 68
15 ChCl/gly (1:2) 5.00 1.00 KOH (1.5 eq.) 100 12 66
16 ChCl/gly (1:2) 5.00 1.00 KOH (1.5 eq.) 80 24 80
17 ChCl/gly (1:2) 5.00 1.00 KOH (1.5 eq.) 80 36 71
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Fig.5 Mechanism of halogenated nitrobenzene substitution reaction
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