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Abstract

Pyrrolizine and its hydrogenated derivatives constitute an important class of nitrogen-fused heter-
ocycles widely distributed in natural alkaloids, pharmaceuticals, and bioactive compounds, with
significant value in materials science and organic synthesis. Their unique diazabicyclic framework
and diverse stereochemical features have driven sustained efforts toward developing efficient

HERBEIEE .

SCETIF: WEOUH, ERKRE, AU, AR, SRR DU AT A M BT SRR L] BB
¥, 2026, 14(3): 284-296. DOI: 10.12677/amc.2026.143029


https://www.hanspub.org/journal/amc
https://doi.org/10.12677/amc.2026.143029
https://doi.org/10.12677/amc.2026.143029
https://www.hanspub.org/

[P I

synthetic methodologies. This review comprehensively summarizes construction strategies for hy-
drogenated pyrrolizine scaffolds using tetrahydropyrrole and its derivatives as key precursors,
with emphasis on intramolecular cyclization, intermolecular cycloaddition, and three-component
reactions. The reaction characteristics and substrate scope of each approach are systematically de-
lineated to provide valuable references for the rapid assembly of hydrogenated pyrrolizine deriva-
tives.
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Figure 1. Examples of some biologically active pyrrolizine derivatives

Bl 1. EREYEMRIER AL BRITE S B

DOI: 10.12677/amc.2026.143029 285 MEME 2R


https://doi.org/10.12677/amc.2026.143029
http://creativecommons.org/licenses/by/4.0/

[PAY I

2. St BREE A

ME GRS KRG, SNt e E AR A WELANERAEY . S B, 122K
HRAAEEE M= RS, R0 T80 R B2 S AR & b PR B Y B 2L
NSEBNZIOA B R R, — P B HAT R S 2 LAY e % S AT Ao ie it —op
IR SE R — NI IIA I . DU R EATAEYIRIR) 2 % T3RIG T 5 ASREURIE, FEd
O R TSR B TR, PR SR A RCR . 5 B AR DL R P ST AR F B B 3%
(R R Ep DA e v s RN TP Sy B S-S0 8w e B N . AN e 1 B2 ) [ s k£ g g A
Horr, 37 NIMEE TR E B 2RI E AR 70 T IR M POk SE T a5 R 2k =210 IR
WIEL R T S S Z AT A RS . ASCHE S8 ik =38T50k,  RHAHSCHT Tt R BEAT 2Rk .

2.1. ¥ FAR MR HNERSIE EEE

1992 4, Seijas 55[18]#kiE | LADYSAME AT MR, £E Cu(DfiEfl T2 B B BP0 EE Ak g Bk
HHE 2). 2-WHHEMMELEE CuCl AT, B SR 7RG R B B R R, — B4 —aExt
WS AL PRI FELR I o 12 BB R AR B A BRI 52, PR R BT . T VAL BLR 2R AR )
BRI A B AL T — MR, SRR B IR g, W T ARG T MR SRR R, TER SR
FEIE R B N AR E

—Cl

Hos
[;LK cucl <ji%<m
P MeCN N/ >C

0] CCl 160 °C
° o)

Figure 2. Cuprous chloride catalyzed construction of pyrrolizine skeleton
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Figure 3. KHMDS-catalyzed intramolecular cyclization to construct pyrrolizine derivatives

[El 3. KHMDS L 53 F PRERMLAIZAL % ERRITE Y

DOI: 10.12677/amc.2026.143029 286 MRME 2= AT


https://doi.org/10.12677/amc.2026.143029

[P I

N or R K'

</ ECZ

© -

/ _oxc b Nl N’s'
(5/ e L \ /|\ a

x @ pus

(5-endo-dig product) (4-exo-dig product)

Figure 4. Possible mechanism of KHMDS catalysis
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Figure 5. Catalytic synthesis of pyrrolizine derivatives by potassium tert-butoxide
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Figure 6. Catalytic synthesis of pyrrolizine derivatives under acidic conditions
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Figure 7. Silica gel promotes the construction of pyrrolizine skeleton under microwave heating
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Figure 8. Synthesis of hexahydropyrrorizine derivatives from proline and unsaturated ketoacid esters
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Figure 9. Possible mechanism for the Synthesis of hexahydropyrrorizine derivatives
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Figure 10. Tetrahydropyrrole and chalcone construct hydrogenated pyrrolizine skeleton
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Figure 11. Catalyst-free synthesis of hydrogenated pyrrolizine derivatives
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Figure 12. Iridium-catalyzed synthesis of hydrogenated pyrrolizine derivatives
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Figure 13. Three-component reaction promoted by triethylamine
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Figure 14. Catalyst-free three-component reaction
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Figure 15. Three-component 1,3-dipolar cycloaddition reaction
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Figure 16. Diastereoselective synthesis of hydropyrrolizine derivatives
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Figure 17. Silica gel supported silver nanoparticles catalyze three-component reaction
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Figure 18. Three-component reaction of ninhydrin, proline and maleimide
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Figure 19. Metal-free three-component reaction
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Figure 20. Possible mechanism of metal-free three-component reaction
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Figure 21. Acetic acid catalyzed three-component reaction
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