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Application of 2-Aminopyridines in the Synthesis of Five- and
Six-Membered Azaheterocycles

Chen, Qi** Chen, Sihong” Wu, Hanqging” Zeng, Xiaoqing”
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(“Key Laboratory of Theoretical Chemistry of Environment, Ministry of Education, Guangzhou Key Laboratory of Analytical
Chemistry for Biomedicine, School of Chemistry, South China Normal University, Guangzhou 510006)
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University of Macau, Macau 999078)

Abstract 2-Aminopyridine is a significant synthetic synthon, with unique dual nucleophilic structure. It can react with ke-
tones, aldehydes, acids, multifunctional esters, halogenated aromatics and other compounds to synthesize five- and six-member
azaheterocycles. In recent years, the cyclization reactions based on 2-aminopyridines have been under the spotlight. According
to the different types of substrates, the research progress on the synthesis of imidazo[1,2-a]pyridines and pyrido[1,2-a]pyri-
midines based on 2-aminopyridines in the past 5 years is reviewed, and its applications in organic synthesis methodology, drug
synthesis and fluorescent probes are summarized. Furthermore, the development trend of green cyclization and its application
based on 2-aminopyridines in the future are prospected.

Keywords 2-aminopyridine; imidazo[1,2-a]pyridine; pyrido[1,2-a]pyrimidine; azaheterocycle; C—N bond formation; retro-
synthetic analysis

MEE A B R 7 BAT R AR R TN, HNE o HAT, BEEDTTURABIRN, 3T 2-Z S nE iy
B ARBR VR, AERENE o SZRIRTAEMIE & i f 2% A RSO AL S 1, QK I I [1,2-a] WL UE 5 P 0E O
TECP AR LA B 259G e H i 51 A HE H - [1,2-a]WWE, AMUAER B RS 55673 71 Gepiio
Horb, 2-GRHEENE 1y i SR AR — o, DRI LR IO XK FYHORE T EENMEN, mHNAH TR, b
A AW R V7 SR & 11D o s U2 N w1 < T NG 742 U1K | R 27K 7/ % a2 e P L o
5B R SN 52 RIEL T, ASCLIAF RIS 7 FkHle, HmsRik 73 5 4K

* Corresponding authors. E-mail: wangzy@scnu.edu.cn; gxsun@um.edu.mo
Received April 5, 2021; revised April 29, 2021; published online June 1, 2021.
Project supported by the Guangdong Basic and Applied Basic Research Foundation (No. 2021A1515012342), and the Guangdong Provincial Science and
Technology Project (No. 2017A010103016).
J7ARAE LAl S B SR AT AU 42 (No. 2021A1515012342) [~ RAFHETHRI(No. 2017A010103016) 7 I H .

YA\ - ¢ 2021 Chinese Chemical Society & SIOC, CAS  Chin. J. Org. Chem. 2021, 41, 34823491

3482 http://sioc-journal.cn/



Chinese Journal of Organic Chemistry

REVIEW

FeT 2-F LN IE R K FE[1,2-a] e . BHERE FF[1,2-4a]
W I PRI i V.

1 AR

IK I AR BRI [ 1,2-a P e f3T 2E 4 Fh O AR 5 B G
Z—, ARSI 1A T VAN [R) S5 84 () IR R
&, BN R T 2-E e AR AL S )
S M (Scheme 1).

R1

R2fj
N%V'Rk/

N N NH,
\ W Cyclization of
"R non-carbonyl compound

B 1 2GR 2 IR IR [ 1,2-a IR DR AR F 33 25
il

Scheme 1 Retrosynthetic analysis for the synthesis of imid-
azo[1,2-a]pyridine from 2-aminopyridine
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Scheme 2 Plausible mechanism for the synthesis of 2-arylimi-
dazo[1,2-a]pyridines from 2-aminopyridines and a-bromoaceto-
phenones
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Scheme 3 Microwave radiation-assisted synthesis of a-bromo-
acetophenone and its condensation reaction with 2-aminopyridine
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Scheme 4 Synthesis of imidazo[1,2-a]pyridines from 2-amino-
pyridine via organic electrochemical method
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Scheme 12 Synthesis of HCV inhibitor from 2-aminopyridine
type compound and bis(2,4,6-trichlorophenyl) malonate
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Scheme 13 Plausible mechanism for the synthesis of 4H-
pyrido[1,2-a]pyrimidin-4-ones from 2-aminopyridines and ethyl
acetoacetates
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do[1,2-a]pyrimidin-2-ones from 2-aminopyridines and ethyl
acetoacetates

Je LA = S R R IR A O SRR, R = g Y B i
IR R T RO, AR AR SR AL B, 153 4- =57
K- 2H-MEBEFE[1,2-a] W4 HE-2-F (Eq. 14).
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AL, a-F2 F I (B 25 R4 0 52 FH 2R )-a B- AN LA
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W (86871 ] by bk 7 M g BA 11 3-A7 51 A HUA I (Scheme
10)381, 141, Alam BREHSVR I, 7575 % 5% N BE(HFIP)
AR, AL /RIS WK 70+ A BRI
13- BRI i FE, vl & R A VTR AR WE PR 14
PSP (Scheme 15).

Fflth, &6 2 BN o f-NERBLRZ AP0
WEES 2-Z FEMEIE & AL R IR, 9 G, B A SO PR AR
HOMHRIE T 3-HUAR-4H-MERE I [ 1,2-a] W WE -4- 0 ) &
B, 5 DR R A PR AR = R R BT (TRO) A7 AE T 1)
53 M A (Scheme 16).
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Scheme 15 Plausible mechanism for the synthesis of 2H-pyri-
do[1,2-a]pyrimidin-2-ones from 2-aminopyridines and a-hydro-

xymethyl acrylates
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Scheme 16 Synthesis of 3-acyl-4H-pyrido[1,2-a]pyrimidin-
4-imines from enaminones and 2-aminopyridines
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ARE, SBRE OIS 2-Z FEMEE 1 M, 4 Ullmann-
Goldberg BUEIPNL . HAT AL AL 38 BRI B
TR BEPENH CO B LM IR, A pintne
W IR (Eq. 16).
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— <o,

20% ~ 88% R
one-pot reaction

A, 2- 560 N 0T AR S O e R IR A, AE
BuOK 77 T 6H-MEWE I [1,2-a] ¥E WL Ik -6- 31
&1 (Scheme 17a). 48— i 5 et ae S 2-Z JE b IE S M
B, (HFRE CO S5 ) MR @ Bl L2, filtn, S/
R AN, DL 1-5-2- T N Y, 7E PA(ID) A f

1R IR eI T — 47245 I i v R (Scheme 17b).
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Scheme 17 Cyclization reaction of pyrido[1,2-a]pyrimidine
compounds from 2-aminopyridines
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