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Abstract

Pyrrolizines compounds are important bicyclic fused heterocyclic compounds, whose core skele-
ton contains bridgehead nitrogen, which is usually found in biologically active compounds and
widely isolated from secondary metabolites of plants, insects, animals, Marine organisms and mi-
croorganisms, with anti-inflammatory, analgesic, anti-tumor, anti-viral activities. Thus, during the
past several years, there has been a lot of interest in the development of reliable and efficient
synthetic methods for the production of functionalized pyrrolizine analogues. Because of this, this
study covers the synthetic procedures for pyrrolizines that have been developed recently in an ef-
fort to further the synthetic investigations of pyrrolizines.
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Figure 1. Natural products and drug molecules with a pyrrolizine backbone
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Figure 2. Introduction to the pyrrolizine skeleton
B 2. MEEREEITRNA

HO
AcHN— OH
(+)-Pochonicine (-)-Pochonicine
naturally occurring first synthesized by Takahashi

Figure 3. Pyrrolizidine alkaloid (+)-Pochonicine and (-)-Pochonicine
3. Mitrg BB 7 I A 49388 (+)-Pochonicine and (-)-Pochonicine

(+)-Pochonicine /& M FLH Bk Pochonia suhlasporia o143 2515 21 1 22 y2 S itk s FLIGR S R AR P2 (10380 1l
7. Popchonicine 14 &5 5HFIAYIETERA JL/NMMRRRIE, EJ2 5 — /N B B SRIE 7 25 H SR g B
VERE AP0k, 25— ANTEMEE - B CBERE RIAROIA A E . e Ah i i 7 3L, Popchonicine
RZFEYRERE RS B WIS FEY)H GleNAcases (Ki = 0.162 nM) AR FL s il 77, [F
IS AW g L 54 B-WE NG S IR B oW AN ZE AT R LT S RGE T HIHIVE F [17]. /528 GLCNAcase

DOI: 10.12677/jocr.2024.122015 184 HHL A5


https://doi.org/10.12677/jocr.2024.122015

55, Popchonicine A B E Ay BRI, (7] 1 0T 68 BCA A= 904k 0k 9w A 993 Ji 1 B 4 11
TH. BTHEEMFNE, Takahashi &I FFEAE 2013 4=, LA B (-)-pochonicine & H = F 7 i iz
Pk, RRINfRE T KAR(+)-pochonicine 2% a7 A4 H (4 5 i R4 [18] (] 3).

235 ER C (& 4), Ea—FR M Streptomyces caespitosus % Streptomyces lavendulae #4325 Hi ok
iR —, BARZMBUREYE . B TIRIT EEREE . ML FLIRE R RS D e
[19] [20]. #FF&K CikE PRk, mkEF IR DNA 22BHI[21], AT LLZEXUEE DNA 1) 50-d (CG)/F51)
AR A S ) AR B [22]

Mitomycin C

Figure 4. Drug molecules with a pyrrolizine backbone: Mitomycin C
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Figure 5. Natural products and drug molecules with a pyrrolizine backbone
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Figure 6. Drug molecules with a pyrrolizine backbone: Ketorolac
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Figure 7. Drug molecules with a pyrrolizine backbone: Licofelone
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Figure 8. Pyrrolizidine alkaloids: Alkaloid 261C
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Figure 9. Intramolecular multistep reaction for the synthesis of pyrrolizines
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Figure 10. Intramolecular cyclization of N,N-diallylamine
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Figure 11. Synthesis of polycyclic pyrrolizines by intramolecular cyclization reactions
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Figure 12. Intramolecular cyclization reaction catalyzed by metal and Lewis synergy
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Figure 13. Correspondence-selective synthesis of pyrrolizines
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Figure 14. Synthesis of pyrrolizine compounds through intramolecular olefin alkyne meta-
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Figure 16. Intermolecular cycloaddition reactions without metal catalysis
16. T & BEMI S FEITFINA R M
2015 4F, Masanari Kimura U 58I BA[441HF & 7 —Fftk i BG4 &1 B4 (10 & o7 (] 17).
WA PA(OAC), M= L FEM ke I XUE AL, Al 5 2-30 A HE e -1,3- I i 2B JE B ) XU A P 2k
W FERX—T7ik, AR = QR Ge P R PR AL E 7 2- 00 FR R T e-1,3- AR 1,3~
L. BEJE, % 13- MREET S T RIS A AL 7T IRI[3 + 2PN B, B st s LR AT A . X
st ng HLEEATAEY) AT F 16 Bt g 5L PG WE AL M A R A

< A—\@ R
OH EtsB o_N_©® N

Figure 17. Synthesis of pyrrolizines by 1,3-dipole cycloaddition reactions
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Figure 18. Synthesis of pyrrolizines by intermolecular cycloaddition reactions
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Figure 19. Synthesis of pyrrolizines by intermolecular tandem reactions
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Figure 20. Synthesis of indole pyrrolizine compounds with double spiral ring structure by in-
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