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CAS Number: 402-71-1

SYNONYMS: TPCK; o
Tosylphenylalanylchloromethane; L-
Tolylsulfonylphenylalanyl Chloromethyl Ketone; N- CHy—CH—C—CH,—Cl

TosyI-L-PhenyIaIaninechloromethane;l L-1-

Tosylamido-2-Phenylethyl Chloromethyl Ketone; L- N
N-(a-(Chloroacetyl)Phenethyl)-p- |
Toluenesulfonamide®; Tos-Phe-CH,CI® Oo—5

H
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PHYSICAL DESCRIPTION:

Appearance: white powder”

Melting Point: 106-108°C?

Molecular Formula: C17H15CINO3S
Molecular Weight: 351.8

METHOD OF PREPARATION: ch
TPCK is synthetically prepared.5 A method of preparation has been reported.6
STABILITY / STORAGE AS SUPPLIED:

TPCK is expected to be stable for at least two years when stored desiccated at -20°C.*

SOLUBILITY / SOLUTION STABILITY:

Stock solutions of 10 mM can be prepared in methanol or ethanol and are stable for several months at
4°C.® TPCK is soluble in DMSO”; preparation of 10 mg/ml solution was described.® The effective
concentrations in aqueous solutions are in the range of approximately 10-100 uM. Working solutions are
stable only for several hours.?

USAGE / APPLICATIONS:

TPCK irreversibly inhibits the serine protease o(-chymotrypsin.s‘9 TPCK has been shown to specifically
alkylate the histidine-57 moiety in the active center of chymotrypsin and chymotrypsin-like serine

6,10,11 . o . . . .
proteases. The nature of the enzyme-inhibitor complex and the mechanism of inactivation have
been reported.*****
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USAGE / APPLICATIONS: (continued)

TPCK inhibits the active enzyme and not the zymogen precursor nor enzyme-inhibitor complex

Trypsin (not inactivated) can be treated with TPCK for removal of chymotrypsin actrvrty ® TPCK also
inactivates some cysteine proteases such as bromelain*®"’, ficin*® and paparn19 20 by reacting with the
active sulfhydryl group of the enzyme rather than on the |m|dazole group of a histidyl residue, as in the
case of chymotrypsm TPCK inhibited the catalytic subunlt of cAMP-dependent protein kinase in both rat
and rabbit muscle*** and protein kinase C (ICso—SmM) probably by the alkylation of a sulfhydryl-
containing amino acid resrdue in the enzyme active center. TPCK (ICsp, 5 M) inhibited the mrtogen—
induced activation of pp70 , @ mitogen-regulated serine/threonine kinase involved in the G'toS phase
transition of the cell cycle

TPCK (25 uM) reportedly induced early morphological and biochemical changes associated with
apoptosis, inhibited internucleosomal cleavage in rat thymocytes, and (at 10 uM) in human promgelocytlc
leukemic cell line (HL-60) and affected other apoptotic events induced by campothecin (CAM). TPCK
(30 uM) induced tyrosine phosphorylation of a substrate (molecular weight, 42,000) in HL-60 cells and in
human monocytes in conjunction with inhibition of apoptosis-associated CAM-induced internucleosomal
DNA fragmentation. The reported results suggest a link between protein phosphorylation (as a signalling
event) and regulation of apoptosrs ® TPCK reacted with the Rb binding core of human papillomavirus
HPV-18 E7 oncoprotein and destroyed its Rb-binding abrlrty "TPCK (5x 10 M) was shown to be a
selective irreversible inhibitor of the complex of S;Ss-factors in the cell-free protein-synthesizing system
from B. stearothermophilus. * TPCK (25 uM) completely inhibited induction of NF-kB (transcriptional
activator protein) activity as well as the decay of the subunit IkB (necessary for activation) in response to
phorbol 12-myristate 13-acetate (PMA) in cells.? TPCK (mM concentration) inhibited E. coli proteases,
Re (1 mM); Fa (80% at 0.5 mM) and So (1 mM) ° TPCK weakly inhibited chymase (Isp0=240 puM), a
serine protease, in rat peritoneal mast cells.?

In vitro nitric oxide productron from |mmunost|mulated alveolar macrophages of the mice and rat was
inhibited by TPCK (3x10 -3x10° M) > TPCK interfered wrth the lipopolysaccharide induced nitric oxide
synthase gene expression in rat alveolar macrophages. ® TPCK (100-200 pg/ml) inhibited the growth of
simian vrrus 40-transformed and untransformed 3T3 cells probably by inhibition of cellular protein
synthesrs * Addition of 20-30 pa/ml of TPCK to Hela cells, virus-transformed 3T3 mouse fibroblasts and
mouse plasmacytoma culture cells irreversibly inhibited initiation of protein synthesrs TPCK irreversibly
inhibited the interaction between the Elongation Factor Tu and phenylalanyl transfer RNA and prevented
its transfer to the ribosome for formation of polyphenylalanrne > TPCK (5.7 uM) increased arachrdonrc
acid metabolism (prostacylin production increased) in rat liver cells stimulated by agonist agents
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USAGE / APPLICATIONS: (continued)

TPCK (284 uM) inhibited the activity of purified CMP-sialic acid:lactosylceramide a(263) sialytransferase
(GM3 synthase, a GM3 ganglioside-forming enzyme) from rat liver.*” TPCK (2 mM) inhibited about 78%
of a chymotrypsin-like activity of human leucocyte granules.38 To prevent proteolytic degradation
throughout isolation of proteins, 1 mM each of TPCK and trypsin inhibitor TLCK (L-tosgl-lysine
chloromethyl ketone) was used in the isolation of histones from chicken erythrocytes.3

GENERAL NOTES:
TPCK is an irreversible inhibitor of chymotrypsin, of chymotrypsin-like serine proteases, and of some

cysteine proteases.>***®%** TPCK which is hydrophobic and of relatively low molecular weight is likely
to penetrate the plasma membrane and act within the cell, i.e., affecting cell apoptotic events.”

REFERENCES:

1. Chemical Abstracts Registry data, American Chemical Society.

2. Material Safety Data Sheet.

3. Proteolytic Enzymes: A Practical Approach, R.J. Beynon and J.S. Bond, Eds., IRL Press, Oxford,
England, 246 (1989).

4. Sigma Quality Control data.

5. Supplier data

6. Schoellmann, G. and Shaw, E., Biochem., 2, 252 (1963).

7. Hara, S. et al., Exp. Cell Res., 223, 372 (1996).

8. Pong, S.-S. et al., J. Biol. Chem., 250, 240 (1975).

9. Bond, J.S. and Butler, P.E., Ann. Rev. Biochem., 56, 333 (1987).

10. Ong, E.B. et al., J. Biol. Chem., 240, 694 (1965).

11. Shaw, E., Physiol. Rev., 50, 244 (1970).

12. Tsilikounas, E. et al., Biochem., 35, 2437 (1996).

13. Shaw, E., Cold Spring Harbor Conferences on Cell Proliferation, 2, 455 (1975).

14. Powers, J.C. and Harper, J.W., "Inhibitors of Serine Proteases" in Proteinase Inhibitors, Chap. 3,
Research Monographs in Cell and Tissue Physiology, 12, Barrett and Salvesen, eds. Amsterdam,
Elsevier, 1986, 55.

15. Kostka, V. and Carpenter, F.H., J. Biol. Chem., 239, 1799 (1964).

16. Murachi, T., Methods in Enzymol., X1X, 273 (1970).

17. Murachi, T. and Kato, J. Biochem., (Tokyo), 62, 627 (1967).

18. Liener, |.E. and Freidenson, B., Methods in Enzymol., XIX, 261 (1970).

19. Arnon, R., Methods in Enzymol., X1X, 226 (1970).

20. Whitaker, J.R. and Perez-Villasenor, J., Arch. Biochem. Biophys., 124, 70 (1968).

21. Kinzel, V. and Konig, N., Biochem. Biophys. Res. Commun., 93, 349, (1980).

22. Kupfer, A. et al., Proc. Natl. Acad. Sci., USA, 76, 3073 (1979).

23. Solomon, D.H., et al., FEBS Lett., 190, 342 (1985).

24, Grammer, T.C. and Blenis, J., J. Biol. Chem., 271, 23650 (1996).

T4376 Page 3 of 4
11/25/96 - ARO



N-TOSYL-L-PHENYLALANINE CHLOROMETHYL KETONE
Sigma Prod. No. T4376

REFERENCES: (continued)

25. Fearnhead, H.O. et al., Toxicol. Lett., 82/83, 135 (1995).

26. Lumelsky, N.L. and Schwartz, B.S., Cancer Res., 56, 3909 (1996).

27. Stoppler, H. et al., Virology, 217, 542 (1996).

28. Jonak, J. et al., FEBS Lett., 18, 6 (1971).

29. Henkel, T. et al., Nature, 365, 182 (1993).

30. Goldberg, A.L. et al., Methods in Enzymol., 80 Part C, 680 (1981).

31. Muramatu, M. et al., Biol. Chem., Hoppe-Seyler, 369, 617 (1988).

32. Jorens, P.G. et al., Agents Actions, 36, 243 (1992).

33. Griscavage, J.M. et al., Biochem. Biophys. Res. Commun., 215, 721, (1995).

34. Chou, I.-N. et al., Proc. Natl Acad. Sci., USA 71, 1748 (1974).

35. Richman, N. and Bodley, J.W., J. Biol. Chem., 248, 381 (1973).

36. Levine, L. Prostaglandins, 50, 89 (1995).

37. Melkerson-Watson, L.J. and Sweeley, C.C., Biochem. Biophys. Res. Commun., 175, 325 (1991).
38. Rindler-Ludwig, R. and Braunsteiner, H., Biochim. Biophys. Acta, 379, 606 (1975).
39. Urban, M.K. et al., Biochem., 18, 3952 (1979).

40. Wolthers, B.C. FEBS Lett, 2, 143 (1969).

41. Bender, M.L. and Brubacher, L.J., J. Am. Chem. Soc., 88, 5880, (1966).

T4376 Page 4 of 4
11/25/96 - ARO



	ProductInformation

