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Abstract

Nitrogen-containing heterocyclic structures often are ubiquitous scaffolds in many natural prod-
ucts and usually exhibit diverse biological activities. Microwave irradiation synthesis has been
recognized as an important method for the environmentally-friendly preparations of novel hete-
rocyclic compounds, and attracted the interest of some scientific researchers. In this review, the
recent progress of microwave irradiation construction of heterocyclic compounds with enami-
none or enamino ester is summarized, and a full vision of its development is made.
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1. 518

RAIRF=WE K B ARG T NI, K IR v 2 1 6 BERUF D N IS I g i 5 4 B B2 PR 1] 2]
BRI R RIR =W 5y Fh BB o, KR KL, WAES M) Th B2 s Lo T B3] [4].
TR EINE NP2 56 3 254 2 3 RORR I AR S T A B R [5] s PN SR S BRBE SR EE (HIV)
[6]. PUE[7]. PUR[BIFE, HAEGHUHR9]. BOUAE10]. RHEiEMERI[11]. B [12)E h A&
I A&

I A () 2 A ML P R TR P RS 2 —, A AL S I nE . BERE . IERE, e
SEIGEMR A JEORH13] [14]. el —1i7 B Greenhill [15] 8 5642 Hi, #2484 N-C=C-C=0 HIILHELEF 11
1,3-fd . B-FREEEIAU) 1,3 AUEREHL A, I8 AR IR 5 -2 o, p- AN B AIE[16]. )
JRe R (B ) A7 (AL RS M, W BE KAk 2 M 588 A B35 R 5 [17]. AP o-C ) HOMO HUiE it &4
M AR A o v, AL B BRI A% PE[18] [19]. MR (BR) a-C &AW T JE A i 3
SRR RO e BRI R T AN, SR T Rk, AT EE AR TR B-C SRHETE R o-C
ALV — DR 5R[20] [21]. MEAL, S IR (1) I SUBEEFE — 58 2% At T AT AR SR WA 1 2 55 Diels-Alder [22]3
DRSS, 3 HL&5 F B 5 Wk HSEAZ 3L (1 1) [23] [24]. JE4ESR, 36FH il (8) 22 [ A A5 1)

T K » Electron-withdrawing group

107N |—> a-C Nucleophilic
/ l/”,\lzR3\\\

C=C Donor ‘\\éz  — Nucleophilic;leaving group

R1= (CH2)nCH3, O(CH,)nCHg; R,, R3= H, alkyl, etc.

Figure 1. Structure of versatile reactive sites enaminone
1. B (FR) & ML=
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FE[25], RAHTI G B DL & I S A S P AR AN i e 4

OB A B A LA B A WAL —ASE I B U AT 80, 3BT R R R — 1 DB Y% 28 X R A
(Microwave Chemistry) s i] DAY i 75 S HE A WL AL E2[26] [27]. BFFEERA, Bl 260 T — L8 ) 0
(1) J52 I R 22 ARG 5 350 B B 25 5 13047 [28] [29] 0[] R A am AR bReis L 359 5 45 [ 301400 sl mT K i P 4
AL IS ST [T 3/ A ) P A8 P DT ASE s 2 2% A A8 45 S I (IR AN [31] o BB OB BRI J2, KT A
FH OB A B & s L& 0 0 SN2 AN T HE B [32] o AR ST 4 6 SRR AR AR ATT PR R 2 B 50 0% 8 S AH o6 A%
o T AT SR S A T e 285K S0 P T (1) 5 BSCRMI SRR 5 U2 B A & A DG T AT T 4734
2. PR BN S R BRI (BE) & AR AR

W5 1 W Bz 5 P PR 6 T V2 e B B 45 F 1) % 2R A0 & A NGN- 2 i R fl — P O 2
(DMF-DMA) 2 % [33] [34]. 2009 4 Saleh Mohammed Al-Mousawi 25[3514%18 T & #5 el 45 F 4k &4 1
FI DMF-DMA Ji2 87 A= 3 LA 475 BB 45 K AL B4 2 4R R125-1,4- i 3 S B 15 3138 1 LA R e 1 28 B AT
W4 (K 2). BB AES BURIZERAG G 2 1S RiH, A R 2 S s SRS 15 S SR gk AT, A& Seim
ITTEA EE A P

Utpalparna Kalita “$[36]41& | LAZK SERATA4 5 K3 7 F1 DMF-DMA. DMA-DMA & %433 B-
A7 I v TR A 6 AN 7 3 T 2 A B RS 1 A WIGe s S A i A B Bt S A& 9 (1 3).
B T il B A A4S A B 28 H bR =4 9 SIS 18] EHAE S8 N4 64 h 4% 4 15 min, FF H ™= 2 i ik
1) T0%32 = 2 | 85%.

Imen Erraye Z5[3738 7 Hi 4l B R S R IE I o- B 4 TR FEAL S 87 E IR BB o 67 B 51 N TR 3k 5 ik
W& 12 (K 4). BRI & T & T — R I AT Y 12, XS EMIRE T
R A VBT, R R A S BRI Gt T sk T H, 45— MR NN SRS & R, 1%
SN AT REAFAE P MR AT : 1) B-M F T3 ek 600 TR A A g ik e e XA P I [3,3]- 70 1 A B A4S B e &

o) o O
0 o)
DMF-DMA MW
S erh A - o0
1 2 Me, l 3

Figure 2. Synthesis of enaminone building block 2
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Figure 3. Synthetic scheme for enaminone
3. WGRRER& RS R
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FEY) 125 2) BEEzm iR TN AR B A AR S R A B B 44 12 (14 5).
3. UK B LURERER(ER) R S BRI LS
3.1. MASAARTETHENY

Lidia De Luc %5 [38]38 i It 14 5 B 5 A 126 At A Bl HESH R 5 Bsanbl e J2 Sk 17 o JBE DA RAL S 40
13, MM A 14, 1,3- FREALA Y 15 R JFORH RS A= B e B R ER 4k 22 I\ e 2840 A kAT H1 4K = B
A BB TETE 25 TR R AL A 17 (151 6), (B — TR R AT A EE T EAT HPLC Rl 58 —
P R EIA 95%5 b EiA 98%.

David Kralj %5 [39]38 it X & W il 45 Mtk & 18 FIHA e B BUR I /K & Wk 19 FI ZBERE R, Th&
9300 W i FR A MR FE A 120°C S 30 min 45 24654 20, kM BRI HE Boc W9 20—k s 15 21 itk
AT A 21 (1 7).

2012 4F- Tamer S. Saleh &5 [40]F! FH & fi Ak 77 LU B B AL A 23 D JEORHE e il Bh 2% A T 1EAT 1,3-
RN N, AR TG 24 (€8), [N 2 ik 90% LA bo [OWIFI A T OB Bh & A
A8 S NAE R T ERAS i as, IR IREE AU 5 R 2 S5

2016 4 Zhang Xiaoyan S8 [4 1138 T FH BRI 273 I IR 25, 187 5 A RUK 7 VAo S B RS R =k

@) Ry
Ry Pd(OAC o R
J + R3\/\/ LG ( )2 - | 3
HN toluene; MW HN
R 10 11 12
2 R,

Figure 4. Pd-mediated allylation of enamine derivatives
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Figure 5. Possible mechanistic paths toward the allylated product
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Figure 6. Microwave irradiation synthesis of pyrazoles derivatives

& 6. WUKHEBNE RUMHITE

DOI: 10.12677/jocr.2017.54022 167 HHL A5


https://doi.org/10.12677/jocr.2017.54022

HifEs 55

COOBn R R
N
N _o EtOH N'S\_OH HBrAcOH N OH
+ HyNHN-R - N\ ——— "\ _/
MW MW
\ 19
Me,N 18 20 'NHCOOBn 21 NH,

Figure 7. One-pot synthesis of pyrazol derivatives
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Figure 8. Microwave irradiation regioselective 1,3-dipolar cycloaddition

B 8. BUREHT 13- BRI

KL o-77 BEMEMESRAL S 27 (18] QYIS E . SN DAL & WM i B 25 A1 SRR TG 26 190}, s
BORES T IN CuBr fE AR 2 PIIE ] 90%LA |, FF& Gkl & i Fa b2k . % R RAE MO
AR PEEAT, A RN TERORFENT, i AL 54 T A A 7= B 8T i iy B A & g 42

32. MHAZEATRFUEY

Eman M. H.Z5[42]4R1E T o Bh R I8 W0 2008 45 8 B s B 2 &9 33 (I 10), 1% v
DARZAEVE 75 ACOH AEIE T, I BRI B 28 FIZ2 IR b &1 29 Jx B — 30 B3 2 H ARt &4 33, 7ELIEA
b, W E R IE R 28 T4k &4 31 Al DMF-DMA &k, TR T A0 KES B,
WA T = A DRE AR B B bR B o BT = A S NI RT DA NS B, B SR
FIFZE, e HALAS SR A ST (0 bR Sy 38 7 B 5 153 SRRk, B T A LR L AR o

[ 12 VR AR AL R 7T T M I 31 ZEI MRS DA R Sy i 70 I R e S JER A0 43 T R T B Ak & 40 S
AR — RAVB LAY 34, 35, 36, 37 (& 11).

2003 4F- Andrea Porcheddu %5 [43]4R 18 T 1t Bh & O e 7 A9 40 (1 12) 1771k, RS LU R 38
FPEAE YD 39 NI BHERBINAFA T, RSIREE N 80°C, KM 29 min, PREKE KA Y) 40, 7=
HILF) 90% LA b o 5 AL G251 65°C Nk 2 h w15 31 5 ftp S A A R A 35CRE ARG Ik A4 R AR 1)
AiH T IR LT AL B B UK

2004 4= Sarah Almazroaa ZE[441HIE T — P ik i Bh FE S R & GRS DU i e i T 2R 40 & 42 1)
Wi 13) e SR LA I BRAT A 41 Dy JEORHCBE il B R S AT [ A R A AR RO T B SR A B, 10T
N E L) b R R R TR R AR 0 A R A TR S R R, IR Bz A AN T T A e v v T
K,

2004 4F Tu Shujiang Z[45]1 11 T 2 40 RN, 2% N TE SR A B IR RS2 8, JF H B A ik
Al BB TEAE  FeR A . O DAPRIRMG L 43 BERALADD 44 1 13- EAL &) 45 IR
EEFRAE VAR, 0 AR RIS 1] P SEBL T iAot 1 19 81 8 T TR AR s e R A &4 46 (1] 14).
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Figure 9. Microwave irradiation for synthesis of pyrroles
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Figure 10. Multicomponent reactions for synthesis of polyheterocyclic 33
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Figure 11. Multicomponent reactions for synthesis of heterocyclic 37

E 11 ZEYRNE RS LEY 37
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Figure 12. Synthesis of pyrimidine
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Figure 13. Microwave irradiation synthesis of quinolone
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Figure 14. Microwave irradiation synthesis of heterocyclic 46
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Figure 15. Microwave irradiation synthesis of heterocyclic 49

B 15. BURR & MRRIALE 49

[ AL B R FH A SR PR — 2R 1) i

2009 4 Zhu Songlei ZF[47150 T 1 Fk 4 B HE ST T DA 240 &) 50 T i 51, IR L&4 52 4
JERN) 22 2053 [ BE(MCRS) & i 1 B A AR 0 P TR MR A 25 ORI G| R 45 R R 16 54 53 (1] 16) o % ) N FH
T B B R R A A5 e S B TR A R e i v, I EREC T “— 8 BB, 2D OB AT ST
TGy B R (AR, ANFEAA R B RS, AT G2 D fa AR BRI 3 B R T RE AT G o RN PR A
SO AT B BRI R — AN S SIS AT 1) 2 P R B N G R A S BRI B T R — BB
U, I HEATJERE . BER S TR RNEIRA . FRACTH RS 5.

2009 HFARZELE[48] LA M B CVE FVE G L T — R YV E A R AT AW Ve 1Y) S R DRI o S5 g R T e 77
AWy 57 (19 17). LABRMY 55 15 22 B FR 18] 28— H B 55 9 JERHE MR 261 F 5 2« 3R I e () 54 KA 55
BB, BERGTERME AR T, SIS 7 NIMR ] — R Y R AT A Y, 5T e R
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PR T KRS B 7 IR R 2E 4

2012 4 Alya M. Al-Etaibi Z5:[49]1 ¥ AL &4 58 FIMLMERT A4 59 A T & B AL &4 60 (14
18).

PEIEF A ML 25K Rosalyn Pena 55 [50]453E 1 7EG 4614 T FIFH — 8k AEREAL A 61, Mk ib
G 62 MR E Y 63 NG R 1 B i 4 BR B PE ) — ZEnE 1IAT R4 64 (1] 19).

4. GRERE
L TR, SIS A BRI A B A b, 1R TR 2R . IR

o)
o)
CN X MW
R + + RZ—I/
AN eN 0
3
Rs 50 51 Ri 52

Figure 16. Microwave irradiation synthesis of heterocyclic 53
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Figure 17. Microwave irradiation synthesis of quinolin
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Figure 18. Microwave irradiation synthesis of heterocycle 60
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Figure 19. Microwave irradiation synthesis of heterocyclic 64
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