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Recent Progress in B—H Bond Functionalization of nido-Carboranes
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(“ Materials and Chemical Engineering Department, Yibin University, Yibin, Sichuan 644000)
(> School of Chemistry and Chemical Engineering, Hainan University, Haikou 570228)

Abstract nido-Carboranes are versatile building blocks in medicine, materials science, and organometallic/coordination
chemistry. Recently, direct B—H activation and functionalization of nido-carboranes have received much attention. Achieving
regioselectivity in polyhedral cage B—H activation among ten chemically similar B—H vertices is a long-standing challenge
in carborane chemistry. In this context, the activation of exo-cage B—H vertices on the open C:B3 pentagonal plane of
nido-carboranes has been extensively studied. However, few direct activation reactions of B—H vertices that are located on the
closed polyhedral sphere in nido-carborane have been reported. The recent progress on the regioselective B—H bond function-
alization reaction of nido-carboranes is summarized. This topic is categorized into open plane exo-B—H activation and poly-
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hedral sphere B—H activation.

Keywords carboranes; B—H bond activation; regioselectivity; functionalization; directing group
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Scheme 1 General strategies for B—H bond functionalization
of nido-carboranes
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(Scheme 2).
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Scheme 2 Halogenation of nido-carborane
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Scheme 3 Alkylation, protonation and rearrangement reactions
of nido-carborane
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Scheme 4 Reactions of nido-carborane with electrophiles
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Scheme 5 Reaction of nido-carborane with thioacetamide
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Scheme 6 Improvement of B—S bond coupling
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Scheme 10 Preparation of nido-carborane nitriles via mercuric chloride oxidation
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Scheme 19 Mechanism of photooxidation B—H bond activa-
tion
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Scheme 21 Synthesis of nido-carborane via iridium catalysis
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Scheme 23  Coupling of nido-carborane with alkynes
B ) 2 I A R A EE(Scheme 24).

2022 4, B EAE REHPNRE T — B F M
H-milbe BAD)—H RV B BE ML R E S, @it
PR 18 2 B0 T A/ X e B Mt B 5 1 B(11) AR
B AT iT A . SRR R ST R W, B A
BB ) S 3B e 1o i & i S L. %07 VR I RE A2
Fot 2R B f 3 ) FE ], B an R JF e e . TR IR PR LS
(Scheme 25).

N TR, VEE TR T i S5
1-MEE I 6 TSR (¥ BB S 2 7. CH3CN/HLO R A I 7,
120 CF2h W5EmK, 32Tk, 7228 95%. 170
IKEITEBL T, SN A 15 2 A b ) 4. X L 45 )RR,
VB SRAZARTR B 7K 73 7 FE AR 1 B DI A rp R4 7
TER. tbah, MEUREE R=H B, JLPARA B8
LE SR F I NMERE N, BBl SRz A8 kAT, PA R
SRR, AETRBR TR 51N e BOACHE X e i i 2 22
RHEE, X A]RE L EIE i AR T A B AT 5% (Scheme
26).

RN AT REIHLEL I Scheme 27: 156, PACL 5=
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Scheme 24 Reaction mechanism of nido-carborane with alkynes
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Scheme 28 B(6)—H phosphylation of nido-carborane
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