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Abstract: The alternative pathway (AP) of the complement system is a key contributor to the pathogenesis of
several diseases including paroxysmal nocturnal hemoglobinuria (PNH), atypical hemolytic uremic syndrome
(aHUS), C3 glomerular disease (C3G) and age-related macular degeneration (AMD). Complement factor B (CFB)
is a trypsin-like serine protein that circulates in the human bloodstream in a latent form. As a key node of the
alternative pathway, it is an important target for the treatment of diseases mediated by the complement system.
With the successful launch of iptacopan, the CFB small molecule inhibitors has become a current research hotspot,
a number of domestic and foreign pharmaceutical companies are actively developing CFB small molecule
inhibitors. In this paper, the research progress of CFB small molecule inhibitors in recent years is systematically
summarized, the representative compounds and their activities are introduced according to structural types and
design ideas, so as to provide reference and ideas for the subsequent research on CFB small molecule inhibitors.
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of factor I and factor H
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Figure 2 Complement factor B (CFB) small-molecule inhibitor-iptacopan. A: The protein domain of CFB; B: The structural optimization

process of iptacopan; C: Crystal structure and interaction mode of human CFB and iptacopan complex (PDB code: 6RAV; The dashed black

line represents hydrogen bonds)
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Figure 3 Chemical structures and biological activity of indole-piperidine CFB inhibitors
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Figure 4 Chemical structures and biological activity of indole-bridged CFB inhibitors
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Figure 5 Chemical structures and biological activity of CFB inhibitors. A-C: The indole-spiro CFB inhibitors; D: The indole-macrocyclic

CFB inhibitors
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Figure 6 Chemical structures and biological activity of benzimidazole CFB inhibitors
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Figure 7 Chemical structures and biological activity of quinazoline CFB inhibitors
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If the benzene ring is replaced
with a sulfonamide, sulfone, or
urea group, the activity decreases

The substituent groups were
mostly para-substituted phenyl
groups. The absolute
configuration uses the S-
configuration as the active isomer

The substituents can be alkoxy, cyclopropyl, etc.
If the substituent is replaced by hydroxyl, the
activity decreases. The absolute configuration
uses the S-configuration as the active isomer

The carboxyl group can be
replaced by its electron isoefflux,
such as sulfonylurea, etc

This moiety acts as a linker
and is mostly methylene

The ring can be replaced by imidazoline,
benzimidazole, piperazine, etc. If the
lower basic 1, 2, 4-triazole ring is
substituted, the activity will decrease

Substituents are very important, and
substituents can be methyl, methoxy,
cyclopropyl, etc. Among them, methoxy is
beneficial to maintain activity

This ring can be replaced by naphthalene ring,
benzheterocycle, benzene ring, pyridine, etc., but the
activity is preserved when the indole ring is substituted

Substituents are essential for the
maintenance of activity, and most
substituents are methyl groups

Figure 8 The structure-activity relationship of CFB inhibitors
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