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Abstract

The construction of carbon rings is crucial in the synthesis of pharmaceuticals and functional materials.
Alkynes are widely used in cyclization reactions, yet the synthesis of carbon rings remains challenging.
Therefore, novel alkyne carbon cyclization strategies have become a research hotspot, among which
the RATC strategy offers new insights into carbon ring construction. This article introduces the re-
search progress of RATC reactions, focusing on intramolecular RATC reactions such as the preparation
of multisubstituted cyclopentanes by Heiba et al., the construction of 6(5)-6-5 fused rings by Liu et al.
and the synthesis of 1-trifluoromethylallylcyclopentanes by Studer et al. Subsequently, the article ex-
plores intermolecular RATC strategies, presenting the Inter-RATC reaction using 1,4-dioxane as a rad-
ical precursor by Li et al. and the construction of cyclobutanes through Inter-RATC by Zhang et al. De-
spite their limitations, these strategies provide novel methods for carbon ring construction.
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Figure 1. Intramolecular RATC reactions
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Figure 2. Tandem reaction of alkyne trichloromethylation-hydrogen migration-5-exocyclization-S-elimination

B 2. iz = KR EAL-SEE-5-exo FML-FIHIRBIRR KL
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Figure 3. Intra-RATC with iodoacetonitrile as the radical source
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Figure 4. Intra-RATC reactions initiated by alkyl or sulfonyl radicals
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Figure 5. Intra-RATC reaction with ethyl bromodifluoroacetate as the radical precursor
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Figure 6. Intra-RATC reaction with trifluoromethyl alkynyl sulfone as the radical precursor
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Figure 7. Intra-RATC reaction with ethylthio group as a traceless directing group
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Figure 8. Intra-RATC reaction using alkynones as starting materials
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Applications of Intra-RATC:
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Figure 9. Applications of Intra-RATC reactions
9. Intra-RATC & FZHIRZFA

Table 1. Overview of research progress in Intra-RATC reactions
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Figure 10. Challenges faced in Inter-RATC reactions
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Figure 11. Inter-RATC reaction with 1,4-dioxane as the radical Source

11. 14-Z | AT AEBEIREH Inter-RATC R K
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2
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+ H/}\RZ >
N H or AgNO3, K28208 Me
) NN

R'" Me 9
R2 = alkyl or COR R
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Figure 12. Inter-RATC reactions with cycloalkanes or dicarbonyl compounds as radical sources

B 12. Fpelask ZREN AV E R B EHEIRE Inter-RATC R KL
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MOTRBEZEAE R CL ST 5 1,6-8% 1,7-1& K11 Inter-RATC S W AHZk S . X LEHfF 50 NS R 2 T LS
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Figure 13. Inter-RATC reactions involving different 1c synthons
13. NEIH) 1C AR FE5H) Inter-RATC KN
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Figure 14. Construction of cyclobutanes via Inter-RATC strategy
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Figure 15. Inter-RATC reaction with isovaleraldehyde as the radical source
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Figure 16. Inter-RATC reaction involving Tri-Tert-Butylphosphine
16. =T EBES 58 Inter-RATC R
Table 2. Overview of research progress in inter-RATC reactions
= 2. Inter-RATC R M IRFHR 2k
B S E I TR 7RI A FAE AP R L
Bl
. RIE T HF Inter-RATC & . )
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o HRIE T BIH Inter-RATC % . e
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2021 “FSK EAERE R Inter-RATC SRIE & R EF o BERERK X = IR, 1,6-HAT,
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2023 RN E R DA REEAE SN B B AT AR B AT A, 1,5-HAT,
BB Inter-RATC & o 5-endo-trig ¥4k
2023 4 Sawamura A H] = 80T PR Inter- T R JeHETEA, 15-HAT, B
Sl RATC )i " %, 1,2-BTF, S-endo-trig Fiit

W2 2, JEAESR Inter-RATC SRBE 5| S IAL [ ST 7 1], 850 1 SR TS S B R BRK, 5L
ST ASM, 2RISR, 5 Intra-RATC A, Inter-RATC GERIEEIY. FiocHh, NAHRTS
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