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Table 1 The basic properties of carbon and boron
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Figure 1 Comparison of C-C and B-B bonds, and C-H and
B-H bonds.
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Figure 2 Comparison of the m MOs of planar boron clusters with
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correlation diagram of La,Bg from the Bg and La moieties.
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mono-cyclic boron cluster rings and hydrocarbons.
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Figure 10 Synthesis of borazine with ammonia borane
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Figure 11 U-shaped NBN monomers
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Table 4  The bond energies (kcal/mol) of B/C related chemical
bonds

C-C 346 B-B 293

C-H 411 B-H 389

C-0 358 B-O 561
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Figure 12 The state of boronic acid at different pH values
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Table 5 The pKa of carboxylic acids and organic boronic acids
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RB(OH), pKa RCOOH pKa
CH3B(OH)2 10.4 CH3;COOH 3.77

B(OH), COOH
©/ 8.9 ©/ 420
B(OH), COOH
Q/ 9.3 /©/ 4.47
MeO MeO
B(OH), COOH
O 9.1 Q 4.14
F F
B(OH), COOH
/Ej 8.6 /@ 3.97
Br Br
B(OH), COOH
/@ 7.1 O 3.42
O,N O2N

B(OH), COOH
S
NO,
- BOH), x~COOH
| 4.0 | 2.03
~ ~

N N

7 BEiERY

H AR e A i BT R ) 2 A AT T B 2p-[X T
I T A IR R PED ), AT 1 2 R A &
P i) 45 R AN SR T T A AE A AUl BL R AN TS
TR XS L, BRATT ] ZEME G 1 B a S AL & P X AR 8L
PEMZE R, G, AV T W 0] R R
FF U0 BT B sk B T RFPEREAT T A, T
R TJR T, BB AR 1 RT DU R L XU AT
ZHEAL, IERTLAE R B, X R P L A ]
15 A E W T VE o 22 5 AR, LR, JRAT T 9
BRI R 3R S AR AT T s, R I ] LUE
JRJZIR EAIRFER A BT%, W3R 6. K, Bie™!
AN Bast41 Bl 5545 A0 Baol® ! BINERI B0 ACDL, il itk ] 7%
PR SR A 7 MY R BIIE. SR, XF T 2 il 4]
AR 9 2 B A AR R 7, H G0 SR Ak T RS T AR B
B, fnfar i i Se a6 T B R RO A OZ R 5
Fe A S SR AT W ) 2 P



®o WA FRBEH LR

Table 6 Comparison of boron and carbon morphology
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Recent progress on the investigations of boron clusters and
boron-based materials (II): The analogy between boron and carbon
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Abstract: There are many similarities between the fifth element, boron, and its neighbor, carbon. While carbon
chemistry forms the foundation for organic chemistry and has been extensively studied, much less attention has been
paid to boron chemistry. Boron is electron-deficient, which results in diverse bonding patterns and interesting
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structures for boron compounds. In this review, we discuss the similarities and differences between boron and carbon
and their compounds in five aspects: B/C allotropes and their clusters, boron and aromatic inverse-sandwich
compounds, boranes and hydrocarbons, BN and CC isoelectronic species, boron oxides and carbon oxides.

Keywords: boron, carbon, electron deficiency, multi-center bond, cluster
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