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Scheme 13.8. The early work of SKB led to the synthesis of SB-203580 whose p38� x-ray structure revealed
key interactions with Met109, Lys53, and the deep hydrophobic pocket. Subsequent efforts by Roche and Pfizer
represent just a few of the variations around the SKB theme that led to potent inhibitors. The use of a fused
heterocycle to access the backbone Met109 NH H-bond was successfully realized with 9. In addition to the usual
interactions, 9 exhibited a unique P-loop collapse that included a tight van der Waals contact between thiazolyl S
and the ring face of Tyr35.

with thiazole sulfur. All of these approaches have led to the
development of leads currently being investigated as poten-
tial drug candidates, testifying to the value and impact of a
structure-based design approach in modern drug discovery.

Figure 13.8. The x-ray crystal structure of the p38� complex with
benzothiazole-oxazole, 9, illustrates the expected H-bonding interac-
tions at Met109 and Lys53. In addition, the collapse of the P-loop unto
the inhibitor is evident, along with a tight van der Waals contact between
thiazolyl S and Tyr35. (3C5U.pdb)

REFERENCES

1. Lee, J. C.; Laydon, J. T.; McDonnell, P. C.; Gallagher, T. F.;
Kumar, S.; Green, D.; McNulty, D.; Blumenthal, M. J.; Heyes,
J. R.; Landvatter, S. W.; Strickler, J. E.; McLaughlin, M. M.;
Siemens, I. R.; Fisher, S. M.; Livi, G. P.; White, J. R.; Adams,
J. L.; Young, P. R. A protein kinase involved in the regulation
of inflammatory cytokine biosynthesis. Nature 1994, 372, 739–
746

2. Hale, K. K.; Trollinger, D.; Rihanek, M.; Manthey, C. L. Dif-
ferential expression and activation of p38 mitogen-activated
protein kinase �, �, � and � in inflammatory cell lineages J.
Immunol. 1999, 162, 4246–4252.

3. Lee, J. C.; Kassis, S.; Kumar, S.; Badger, A.; Adams, J. L. p38
mitogen-activated protein kinase inhibitors – mechanisms
and therapeutic potentials. Pharmacol. Ther. 1999, 82, 389–
397.

4. Chen, Z.; Gibson, T. B.; Robinson, F.; Silvestro, L.; Pearson, G.;
Xu, B.-E.; Wright, A.; Vanderbilt, C.; Cobb, M. H. MAP kinases.
Chem. Rev. 2001, 101, 2449–2476.

5. Dambach, D. M. Potential adverse effects associated with inhi-
bition of p38. �/� MAP kinases Curr. Top. Med. Chem. 2005, 5,
929–939.

6. Pearson, G.; Robinson, F.; Gibson, T. B.; Xu, B.-E.; Karandikar,
M.; Berman, K.; Cobb, M. H. Mitogen-activated protein (MAP)
kinase pathways: Regulation and physiological functions.
Endocr. Rev. 2001, 22, 153–183.

7. Schieven, G. L. The biology of p38 kinase: a central role in
inflammation. Curr. Top. Med. Chem. 2005, 5, 921–928.

8. Boehm, J. C.; Adams, J. L. New inhibitors of p38 kinase. Expert
Opin. Ther. Pat. 2000, 10, 25–37.


