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Nonster oidal anti-inflammator y drugs (NSAI Ds) have shown promising chemopr eventive activity,
aJthuugh lox\c\ty resulting from cyclooxygenaﬁ (COX) inhibition and suppression of prostaglandin

clinical use. Pr have luded that the for the tumor
cell growth inhibitory activity of certain NSAI Ds such as sulindac may be COX-independent and
suggest the feasibility of developing safer and mor e efficacious derivatives that lack COX inhibitory
activity. To selectively design out the COX inhibitory activity of SS, in silico modeling studies were
performed, which revealed that the car boxylate moiety on sulindac sulfide (SS) is essential for COX-1
and COX-2 binding. These obser vations prompted the synthesis of a series of derivatives that were
screened for tumor cell growth and COX inhibitory activity. A SS derivative with a N,N-dimethylethyl
ammonium amide substitution referred to as SR 21009 was selected as a prototype and found to lack
COX-1and COX-2inhibitory activity, yet potently inhibit the growth of the human colon tumor cell
lines, HT-29, SW480, and HCT 116 with IC50 values of 2-5 M compared with 73-85 M for SS. SRI
21009 also induced apuplusswnh higher potency and magnitude compared with SS as measured by

A fr Oral administration of SRI 21009 at dosages up to 300

mg/kg/day wevelulevaled in mice, which gener ated plasma levels that exceeded itsin vitro | C50 value.
By comparison, sulindac was only tolerated up to a dosage of 50 mg/kg/day and gener ated plasma
levels of SSthat were below itsin vitro | C50 value to inhibit tumor cell growth. In a human HT-29
colon tumor xenogr aft mouse model, SRI 21009 at a dosage of 250 mg/kg (bid, p.o.) significantly
inhibited tumor growth. Sulindac was appr eciably less effective at a dosage of 40 mg/kg (bid, p.0).
These results indicate that SRI 21009 may have safety and efficacy advantages for colon cancer
chemoprevention and may also have applications for the treatment of colon cancer.
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Sulindac sulfide docked into the COX-1 active site.
COX-2 docked pose is shown for comparison (gray).
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Cyclooxygenase assays were performed using a colorimetric assay (Cayman) with purified
COX-1 and COX-2 isozymes. Enzymes were incubated with inhibitors for 30 min at RT.

Growth assays were performed using the Cell Titer Glo ATP luminescence assay (Promega).

Cellswere plated at a density of 5000 cells/well for 16 hours prior to the addition of
compounds and incubated for 72 hours.

Apoptosis was measured in by the activation of caspases 3 and 7 using a luminescence assay
(Promega) or by TUNEL labeling (Guava) and measure by flow cytometry.

Plasmalevels of SRI 21009 and metabolites were measured by a LC/MS/MS method.
Chemopreventive activity of SRI 21009 was determined in the Fox Chase MIN mouse model.

In vivo anti-tumor activity was measured using the human HT-29 colon tumor mouse xenograft
model in which tumor fragments were implanted subcutaneously in athymic mice.

Apoptosis (activated caspase 3) levelsin HT-29 tumors from control and SRI 21009 treated
mice were determined by standard i mmunohistochemistry labeling.
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Compound COX-11Cg, (UM) COX-2 ICq; (uM)
Rofecoxib >200 2.7
Indomethacin 0.017 1.0
Sulindac Sulfide 18 6.2
SRI121009 1476 164.5

B HT-29, ICo = 73.6 1M
SWA480, ICsq = 85.2 1M
HCT 116, ICgo = 733 1Mt
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Studies in the FCCC MIN mouse mode! conducted in collaboration with Drs. Margie Clapper and Wenchi Chang (Fox Chase Cancer Center).
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*The use of NSAIDs and COX-2 inhibitors for cancer chemoprevention is limited by gastrointestinal, renal and cardiovascular toxicity.
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*SRI 21009 was designed to lack COX-1 and COX-2 inhibitory activity, but was found to displayed increased potency to inhibit tumor cell growth and apoptosis.

*SRI 21009 was well tolerated and could achieve pharmacologically active concentrations following oral administration.

*SRI 21009 was highly efficacious in the Fox Chase MIN mouse model of colon tumorigenesis.

*SRI 21009 displayed strong in vivo antitumor efficacy in the human HT-29 colon tumor xenograft mouse model.

+Combined treatment of SRI 21009 with Camptosar caused a sustained reduction of tumor cell growth compared with Camptosar treatment alone.

*Studies are in progress to determine the molecular target and to develop analogs with greater potency.

*SRI 21009 (or arelated analog) merit further preclinical evaluation for colon cancer chemoprevention.
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