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The structural requirements and binding modes of cyclic pentapeptide CXCR4
antagonists were revealed via a structure-activity relationship study using a series of peptidomimetics
as well as molecular modeling studies. Novel CXCR7 ligands with cyclic peptide and heterocyclic scaffolds
were also identified via two lead-discovery approaches. Several facile synthetic processes for unique
nitrogen heterocycles were established using transition-metal catalyzed multi-component reactions and
applied to the synthesis of a number of potent CK2 kinase inhibitors and KSP inhibitors with favorable
physicochemical properties.
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1 : FC131 ZFEAROEE SR (CXCR4 2RKE
HE)

Sequence ICso (uM)
cyelo(-D-Tyr-Arg-Arg-Nal-Gly-) (FC131, 1) 0.084
cyclo(-D-Tyr-y[(E)-CH=CH]-Arg-Arg-Nal-Gly-) (2a) 0.33
cyclo(-D-Tyr-y[(E)-CMe=CH]-Arg-Arg-Nal-Gly-) (2b) 0.50
cyclo(-D-Tyr-y[(E)-CMe=CMe]-Arg-Arg-Nal-Gly-) (2¢) 2.5
cyelo(-D-Tyr-y[(E)-CMe=CMe]-D-Arg-Arg-Nal-Gly-) (2d) 0.10
cyclo(-D-Tyr-y[CHa-CHz]-Arg-Arg-Nal-Gly-) (2e) >10
cyclo(-D-Tyr-MeArg-Arg-Nal-Gly-) (2f) 0.29
cyclo(-D-Tyr-D-MeArg-Arg-Nal-Gly-) (2g) 0.063
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Sequence 1Cso (uM)
cyclo(-D-Tyr-Arg-Arg-Nal-Gly-) (FC131, 1) >30
cyclo(-D-Tyr-Arg-Arg-Nal-Ala-) (3a) 18
cyclo(-D-Tyr-Arg-Arg-Nal-D-Ala-) (3b) >30
cyclo(-D-Tyr-Arg-Arg-Nal-B-Ala-) (3¢) >30
cyclo(-D-Tyr-Arg-Arg-Nal-Pro-) (3d) 1.5
cyclo(-D-Tyr-Arg-Arg-Nal-D-Pro-) (3e) >30
cyclo(-D-Tyr-Arg-Arg-Nal-Pic-) (3f) 13
cyclo(-D-Tyr-Arg-Arg-Nal-D-Pic-) (3g) >30
cyclo(-D-Tyr-Arg-Arg-Nal-MeAla-) (3h) 15
cyclo(-D-Tyr-Arg-Arg-Nal-D-MeAla-) (3i) >30

WIZ, N-AF VT 2 JBAF v KO D-
T X AR o H2ITV1DD Arg & MeArg
(ZZEHA U7 AR 4g 78 & BT 172 CXCRT
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Sequence ICs0 (UM)
cyclo(-D-Tyr-Arg-Arg-Nal-Pro-) (3d) 1.5
cyclo(-Tyr-Arg-Arg-Nal-Pro-) (4a) >30
cyclo(-D-Tyr-D-Arg-Arg-Nal-Pro-) (4b) 4.6
cyclo(-D-Tyr-Arg-D-Arg-Nal-Pro-) (4¢) >30
cyclo(-D-Tyr-Arg-Arg-D-Nal-Pro-) (4d) >30
cyclo(-D-MeTyr-Arg-Arg-Nal-Pro-) (4e) 18
cyclo(-D-Tyr-MeArg-Arg-Nal-Pro-) (4f) 24
cyclo(-D-Tyr-Arg-MeArg-Nal-Pro-) (4g) 0.80
cyclo(-D-Tyr-Arg-Arg-MeNal-Pro-) (4h) 34
cyclo(-MeTyr-Arg-Arg-Nal-Pro-) (4i) 23
cyclo(-D-Tyr-D-MeArg-Arg-Nal-Pro-) (4j) 13
cyclo(-D-Tyr-Arg-D-MeArg-Nal-Pro-) (4k) 4.6
cyclo(-D-Tyr-Arg-Arg-D-MeNal-Pro-) (41) >30
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Sequence 1Cso (uM)
cyclo(-D-Tyr-Arg-MeArg-Nal-Pro-) (4g) 0.80
cyclo(-D-Ala-Arg-MeArg-Nal-Pro-) (5a) >30
cyclo(-D-Tyr-Ala-MeArg-Nal-Pro-) (5b) 16
cyclo(-D-Tyr-Arg-MeAla-Nal-Pro-) (5¢) 11
cyclo(-D-Tyr-Arg-MeArg-Ala-Pro-) (5d) >30
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CF3 solubility = 0.457 mg/mL
d

CF3 solubility = 0 468 mg/mL
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KSP IC50 > 6.3 uM

CF3 solubility = 1.41 mg/mL
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CF3 solubility = 1.80 mg/mL
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CFs solubility = 3.51 mg/mL
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