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Abstract: Benzazepine is a kind of fused ring structure, which is composed of nitrogen-containing seven-

membered ring and benzene ring. The introduction of benzazepine scaffolds into compounds can not only adjust

the physicochemical properties, maintain or enhance the biological activities of the compounds, but also improve

the pharmacokinetic properties, increase the brain permeability, and reduce the toxicity of hERG of the compounds,

which is one of the privileged scaffolds for rational design and structural optimization of drug molecules. Benzaze-

pine scaffolds can be constructed by different synthetic methods such as Dickmann condensation reaction, Mitsunobu

reaction, Pictet-Spengler reaction, CMD reaction, multicomponent reactions (MCRs), metal catalysis reactions and

asymmetric catalysis etc., which play an important role in enriching the structure diversity of drug molecules.
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Figure 1 Representative examples of benzazepine-containing

drugs
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Figure 2 The application of dibenzodiazepine as bioisostere of

phenothiazine
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Figure 3 Substitution of different bioisosteres in benzazepine structures

i 983 #0041 Rl - p53 E DNA 45 52 F0 28 it 5 391 3
P R B, p53 1 i s DRl 1 o 0 B
1l 22 T e L R R 110 6 SR SRAT S T R, X A R R (1)
VB B FE 15 5 40 M A B4 3 . DNA & & 47 44
AR 1 40 A 3 32 40 BT 145, ST 50% FR9 3% 1k g
AETE pS3 M RAZ . RN A B K] 2 (MDM2) % i g8
(R & R BRI B B H B, 1% 5 R e i 4 i 1
W pS3EME, B AR 5 pS3 SR IKIR N B 1N Th e L
o FH /N3 -F 300 751 BH B pS3-MDM2 2 7] f) 25 14 -
A A TR R R — B A R S E IR T SR IR,
Zhuang Z5P7E 488 AL p53-MDM2 & -2 A BLAE
FH/N g3 ] ) Bk R v, Bt & i T R AR I
BARERLEY, Hh A1) 14 X MDM2 36 A1) K,
910.6 pwmol- L, B H 25 4 v (1 480 5L - FH 8 5l 5 4
5 34k & 15, 1 &9 15 XF MDM2 [ 35 il 11 KA
0.52 umol-L", 3% FI3E ¥ AH Lb 46 & 4 14 £ = 49 20
s (B 3).
1.2 AT UEYRIBHMER

A PRI FRAR I 0 2 BEELFE /K o G 2R 8 T AR
TR Bl i 25 55 4 (pK) 52 8. R/K 70 I R 2 (logP/
logD) A&V APEEIES KRNI E RS, R
B 546 E PR 2 ERE PE AR M 5 25 DA OGP, pK A2

Nealst

N
H H 's
15
MDM2 K; = 0.52 umol-L!

S CETPIAE NAR PN RS T B AR AR, R0 250 )V A
PEFIVBIE T, AT 8200 254 1) ADME/T Fl44 Py 25 25

Schleifer ZCV7E AT L 2Y 45 257 J8 16 BH ¥ 770 0F 72
H, Wit 1L RS B R R AT, M-S YT
logP #AT N, 245 R 27w, ZRIFm A A S KA S /R
i 5 (logP = 2.91) 545916 (logP = 5.37) AHLL, &
TR SRR (B 4).

O—
O,
: )/s N s g
N @[ OAc
{ -
2 N

16 Diltiazem (3)
logP =537 logP=2.91

Figure 4 The influence of the introduction of benzazepine on

physico-chemical properties of calcium channel blockers
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Figure 5 The influence of the introduction of benzazepine on

physico-chemical properties of anti-malarial drugs
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Table 1 The influence of the introduction of benzazepine on

physico-chemical properties of sodium channel blockers
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Figure 6 The influence of benzazepine on the activity of NR2B antagonists
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Figure 7 The influence of benzazepine on the activity of tubulin

polymerization inhibitors
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Figure 8 The influence of benzazepine on the activity of kinase

inhibitors
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Figure 9 The influence of benzazepine on the activity of AXL receptor tyrosine kinase (AXL) inhibitors
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Figure 12 The application of benzazepine in regulating the sta-

bility of V1a receptor antagonists
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Table 2 The influence of benzazepine on the activity and selec-

tivity of HDACG6 inhibitors
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Figure 13

35
HDAC6 ICs, = 1.0 nmol-L
HDAC1 ICsy = 1900 nmol L
Mouse liver microsomes: 77, = 60.6 min
Human liver microsomes: 73, =213.3 min

The application of benzazepine in improving the stability of histone deacetylases 6 (HDAC6) inhibitors
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Figure 14 The application of benzazepine in improving the bioavailability of chemokine receptor 5 (CCRS) inhibitors
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Table 3 The application of benzazepine in lowering human ether-
a-go-go related gene (hERG) toxicity of sodium channel blockers.

inh.: Inhibition ratio

FLIPR Electrophysiology hERG
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Figure 16 The application of benzazepine in improving brain permeability of poly (ADP-ribose) polymerase 1 (PARP-1) inhibitors
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Figure 20 The construction of benzodiazepine scaffolds by copper-catalyzed reaction
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Figure 21 The construction of benzodiazepine scaffolds by multicomponent reaction (MCR)
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Figure 22 The construction of benzoxazepine scaffold by Mitsunobu reaction
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Figure 23 The construction of benzoxazepine scaffold by forming an imide and reducing it to the amine using borane
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Figure 24 The construction of benzothiazepine scaffold by Pictet-Spengler reaction
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