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Advances in the synthetic methods of bicyclo[1.1.1]pentane derivatives

HUANG Yu, ZHANG Yinsheng’

Jiangsu Key Laboratory of Targeted Antiviral Research, Chia Tai Tianging Pharmaceutical Group, Nanjing 211100, China

Abstract

Bicyclo[1.1.1]pentane (BCP) is a kind of bridged ring skeleton with a three-dimensional structure.

As a bioisostere of benzene ring, tert-butyl and alkyne, it has been widely used in the field of medicinal chemistry.

With the expansion of its application, the synthesis of BCP and its derivatives has become an increasingly attrac-

tive research hotspot for scientists. Based on this, the present article summarizes the main synthetic strategies

and methods of BCP derivatives, in the hope of providing some reference for drug discovery researchers and some

insight for new synthetic methods of such compounds.
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Figure 1 Synthetic route of compound 2 (A) and compound 6 (B)
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Figure 2 Synthesis of difluoro-substituted bicyclo [1. 1. 1]pentanes
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Figure 3 Synthetic route of [1. 1. 1]propellane
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Figure 4 Synthesis of BCP analogues via triethylborane-initiated radical addition

A :Synthesis of highly functionalized 1-halo 3-substituted BCP derivatives; B:BCP iodide functionalization
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Figure 5 Photoredox-catalyzed radical reaction of organic halides with [1. 1. 1]propellane

20214, Shin %" & BLAE O] WHGHEAL T, LA V-
SR e R R JFURE, AT DL ) 88238 g v [R5 A S
FLFN I E SR FR B REIA (1 6) o TR N R,
N-ZHEMEEER L SE 5 SRR BH B T IE i — A+
HEiAR-Z ARG G, WA T TR eI ER T,

AL RO A 5 L1 1 1R B IR AT Al FE T ER
Lo BRIRZITIEATAE— % W Ry FRAE , 491 40 BCP 2
ZiR & I Rl = W R D PO N VAR (EP I R DR
ORI B T BCP YN 57 , B 20
I E

| \le R:0,5 'T_'\
z - 325 ==
)\ + 1’9 BF M. N MN (44%-99% yield)
R /N\SO R MeCN, N,, .t 12h R,
2 273 blue LEDs
10 23 24
Figure 6 Strain-release aminopyridylation of [1. 1. 1]propellane
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Figure 7 Catalytic asymmetric synthesis of a-chiral BCPs
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Figure 8 UV-initiated silaboration of [1. 1. 1]propellane and further applications
A: UV-initiated silaboration of [1. 1. 1]propellane; B: Transformation of C-B bond on BCP scaffold
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Figure 9 Iron(ll)-catalyzed multicomponent carboamination of [1. 1. 1]propellane
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Figure 10  Visible-light-mediated strain-release multicomponent reaction of [1. 1. 1]propellane with electrophilic nitrogen-radicals
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Figure 11 Dual photoredox/coppercatalyzed three-component radical coupling of [1. 1. 1]propellane
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Figure 14  Addition of Grignard reagents to [l. 1. I]propellane
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Figurel5 Turbo-amide enabled ring opening of [1. 1. 1]propellane to access mono-substituted bicyclo [1. 1. 1]pentylamines
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Figure 16 Reactions of 2-aryl-1, 3-dithianes and [1. 1. 1]propellane
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Reactions of [1. 1. 1]propellane with cationic species
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Figure 18 Enantioselective C - H functionalization of bicyclo [1. 1. 1]pentanes
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Figure 19 Synthesis of 1, 2-difunctionalized bicyclo [1. 1. 1]pentanes

A': Preparation of diverse 1,2-difunctionalized bicyclo [1. 1. 1] pentane building block; B: Preparation of 1-dialkylamino-2-alkylbicyclo-[1. 1. 1] pen-

tanes
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Figure 20  Synthesis of BCP analogues via intramolecular cyclization

A: Intramolecular cyclization to access substituted BCPs; B: Derivatization and synthetic application of BCP Bpins
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