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Summary: The invention in this patent application relates to pyrrolidine derivatives represented generally by formula (I), which inhibit the

alternative pathway of the complement system and particularly inhibit Factor D activity. These compounds may potentially provide
a treatment for patients suffering from conditions and diseases associated with activation of the complement alternative pathway
such as age-related macular degeneration (AMD), diabetic retinopathy, and related ophthalmic diseases.

Macular degeneration is a clinical term that describes progressive loss of central vision associated with abnormalities of Bruch’s
membrane, the choroid, the neural retina, and/or the retinal pigment epithelium. Age-related macular degeneration (AMD) is the
most prevalent form of macular degeneration that affects older adults and may cause loss of sharp vision. Dry (or atrophic) AMD is
an early form of AMD; this form may advance in 10—20% of dry AMD patients to a more severe form known as wet
(or neovascular) AMD. Wet AMD may cause destruction of the central retina and potentially can affect blindness.

The complement system is an important part of the innate immune system. One of the mechanisms that activate this immune system is
the alternative complement pathway. It is believed, based on genetic evidence, that the activation of the alternative complement
pathway is linked to the pathogenesis of AMD. Inhibition of the alternative complement pathway is thus a viable clinical target for
the treatment of AMD. Factor D is a protein that exists in the plasma in very low concentration (about 1.8 ttg/mL), and it is known
to be involved in the activation of the alternative complement system pathway. Factor D has been shown to be the limiting enzyme
for activation of the alternative complement system, and its inhibition makes it a suitable target to inhibit that pathway.

The inventors emphasized the need of new therapeutic agents for treatment of AMD since the currently used anti-VEGF (Vascular
Endothelial Growth Factor) agents such as Lucentis are not an effective medical therapy. Inhibitors of Factor D activity such as the

compounds described in this patent application may potentially provide such a needed therapy.

Important Compound Classes:

Formula (I)
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Key Structures: The inventors described the synthesis and structures of 39 examples of formula (I) including compounds 4, 21, and 29 shown below.
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Biological Assay: Human complement Factor D assay (two methods)

Biological Data: The Factor D inhibition data were determined as ICs, in #M for all 39 reported examples including compounds 4, 21, and 29

(structures above) listed in the following table:

Factor D Inhibition Data
Compound 1Cso uM
4 0.002
21 0.003
29 0.006
Claims: Claims 1—9: Composition of matter, variations of formula (I)

Claim 10: 29 specific examples of Formula (I) listed by chemical name

Claim 11: 9 specific examples of formula (I) listed by chemical name

Claims 12—13: Pharmaceutical composition

Claims 14—17: Methods of treatments of diseases and disorders

Claims 18—21: Use of compounds as medicament
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