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Why would a chemist

make a hazardous material?

Asking the Right Questions

How do we train chemists?



UMASS Boston ς1980-1984

Professor J.-P. Anselme

Á"N-Nitrosamines from the Reaction of N-Chlorodialkylamineswith Sodium Nitrite." Nakajima, M.; 
Warner, J. C.;  Anselme, J.-P. J. Chem. Soc., Chem. Commun., 1984, 451.
Á"N-Nitrosamines via the Phase-Transfer mediated Nitrosationof Secondary Amines with Sodium 

Nitrite and N-Haloamides." Nakajima, M.; Warner, J. C.; Anselme, J.-P. Tetrahedron Lett., 1984, 25, 
2619.
Á"N-Nitrosamines from the Reaction of SulfamoylChlorides with Sodium Nitrite." Warner, J. C.; 

Nakajima, M.;  Anselme, J.-P. Bull. Soc. Chim. Belges, 1984, 93, 919.
Á"The Wittig Reaction in the Undergraduate Organic Laboratory."  Warner, J. C.; Anastas, P. T.; 

Anselme, J.-P.  J. Chem. Ed., 1985, 62, 346.
Á"Benzoyl Phenyl 1-Methylpyrazoles. Synthesis, Characterization, and Spectra."  Kano, K.; Scarpetti, 

D.; Warner, J. C.;  Anselme, J.-P.; Springer, J. P.; Arison, B. H. Can. J. Chem., 1986, 64, 2211.



Princeton University ς1984-1988

Professor E. C. Taylor
Á "Diels-Alder Reactions of Bicyclic 1,2,4-Triazines: The Conversion of Pyrimido[4,5-e]-1,2,4-triazines to Pyrido[2,3-d]pyrimidines."  Taylor, E. C.; McDaniel, K. 

F.; Warner, J. C. Tetrahedron Lett., 1987, 28, 1977.

Á "Synthesis and Structural Confirmation of 5,6-Cyclopenteno-5-deazapterin."  Taylor, E. C.;Warner, J. C., Heterocycles,  1987, 26, 2673.

Á "HeterodienophilicIntramolecular Diels-Alder Reactions of 1,2,4-Triazines. Synthesis of  Novel Polycyclic Condensed Pyrazines and Lumazines." Taylor, E. C.; 

Pont, J. L.; Warner, J. C., Tetrahedron.; 1987, 43, 5159, 1988, 44, 1825.

Á "Intramolecular Diels-Alder Reactions of 6-Azalumazines and 6-Azapterins. A Facile Route to 6,7-Annulated-5-deazapteridines." Taylor, E. C.; Warner, J. C.; 

Pont, J. L., J. Org. Chem., 1988, 53, 800.

Á "Diels-Alder Reactions of 7-Azalumazines. Synthesis of Condensed Lumazinesand  8-Deazalumazines" Taylor, E. C.; Warner, J. C.; Pont, J. L., J. Org. Chem., 

1988, 53, 3568.

Á "Diels-Alder Reactions of 6-Azapterins.  An Alternate Strategy for the Synthesis of 5,10 Dideaza-5,6,7,8-tetrahydrofolic Acid (DDATHF)." Taylor, E. C.; 

Harrington, P. M.; Warner, J. C., Heterocycles, 1988, 27, 1925.

Á "Aromatic-Aromatic Interactions in Molecular Recognition: A Family of Artificial Receptors for Thymine that  Shows Both Face-To-Face and Edge-To-Face 

Orientations."  Muehldorf, A. V.; Van Engen, D.; Warner, J. C.; Hamilton, A. D., J. Am. Chem. Soc., 1988, 110, 6561.

Á "Synthesis of 6,7-Dihydrothieno[3,2-g]-5-deazapterin." Taylor, E. C.; Pont, J. L.; Warner, J. C., J. Het. Chem., 1988, 25, 1733.

Á "Competitive Intramolecular Diels-Alder Reaction and Intramolecular Coplanar Cycloaminationof 3-(3-Butynylthio)-1,2,4-triazin-5-ones." Taylor, E. C.; Pont, J. 

L.; Van Engen, D.; Warner, J. C., J. Org. Chem., 1988, 53, 5093.

Á "Synthesis and Competitive Thermal Reactions of 3-[2'-(2-Propynylthio)- phenylamino]-1,2,4-triazines." Taylor, E. C.; Pont, J. L.; Warner, J. C., J. Org. Chem., 

1989, 54, 1456.

Á "New Synthetic Studies on Deazafolates." Taylor, E. C.; Chang, Z. Y.; Harrington, P. M.; Hamby, J. M.; Papadopoulou, M.; Warner, J. C.; Wong, G. S. K.; 

Yoon, C. M.; Shih, C., Chem. Biol. Pteridines, 1989 Proc. Int. Symp. PteridinesFolic Acid Deriv.,  9th, Meeting Date 1989, 987. Ed. by: Curtius, H.-C.; Ghisla, 

S.; Blau, N. de Gruyter: Berlin, Fed. Rep. Ger. 1990.

Á "Pyridopyrimidines." Warner, John C. in "Miscellaneous Fused Pyrimidines" T. Delia, Ed. Part IV, vol. 24, pp 1-460 John Wiley, New York 1992.



Polaroid Corporation ς1988-1997

Lloyd D. Taylor
Edwin Land

Á "Thermographic Recording Films."  Dombrowski, Edward J.; Jones, Robert L.; Warner, John C.; Yang, JiyueUS Patent 5,750,463. Filed April 22, 1997. Published May 12, 1998.
Á ά!ŎƛŘ-Catalyzed Thermal Decomposition of Secondary Acid Generator and Formation of Second Acid; Copper Compound and Reactive Material Used to Decompose SuperacidtǊŜŎǳǊǎƻǊέ  aŀǊǎƘŀƭƭΣ WƻƘƴ 

L.; Baker, Rita Shon S.; Takiff, Larry C.; Telfer, Stephen J.; Warner, John C. US Patent 5,741,630. Filed April 25, 1994. Published April 21, 1998.
Á ά/ƻǇƻƭȅƳŜǊǎ ƘŀǾƛƴƎ ǇŜƴŘŀƴǘ ŦǳƴŎǘƛƻƴŀƭ ǘƘȅƳƛƴŜ ƎǊƻǳǇǎέ Grasshoff, J. Michael; Taylor, Lloyd D.; Warner, John C. US Patent 5,708,106. Filed May 3, 1996. Published January 13, 1998.
Á άtƘƻǘƻƎǊŀǇƘ 5ŜǾŜƭƻǇƳŜƴǘέ Guarrera, Donna J.; Mattucci, Neil C.; Mehta, AvinashC.; Taylor, Lloyd D.; Warner, John C. US Patent 5,705,312. Filed Nov. 25, 1996. Published January 6, 1998.
Á άtƘƻǘƻƎǊŀǇƘ {ȅǎǘŜƳέ Guarrera, Donna J.; Mattucci, Neil C.; Mehta, AvinashC.; Taylor, Lloyd D.; Warner, John C. PCT Int. Appl. WO 1997029405. Filed January 21, 1997. August 14, 1997. DE 69701493. 

Filed January 21, 1997. Published April 27, 2000. EP 0820607. Filed January 21, 1997. Published January 28, 1998.
Á άLƳŀƎŜǎ ōȅ 9ȄǇƻǎǳǊŜ ǘƻ !ŎǘƛƴƛŎ wŀŘƛŀǘƛƻƴΤ {ƻƭǾŜƴǘ wŜƳƻǾŀƭ ƻŦ bƻƴ-9ȄǇƻǎŜŘ !ǊŜŀǎέ  Grasshoff, J. Michael; Taylor, Lloyd D.; Warner, John C. US Patent 5,616,451. Filed May 24, 1995. Published April 1, 

1997. 
Á άtǊƻŎŜǎǎ ŦƻǊ CƛȄƛƴƎ ŀƴ LƳŀƎŜΣ ŀƴŘ aŜŘƛǳƳ ŦƻǊ ¦ǎŜ ¢ƘŜǊŜƛƴέ Ehret, Anne; Marshall, John L.; Baker, Rita Shon S.; Takiff, Larry C.; Telfer, Stephen J.; Warner, John C. US Patent 5,582,956. Filed April 28, 1994. 

Published December 10, 1996.
Á ά[ƻǿ-Volatility, Substituted 2-Phenyl-4,6-bis[Halomethyl]-1,3,5-ǘǊƛŀȊƛƴŜ ŦƻǊ [ƛǘƘƻƎǊŀǇƘƛŎ tǊƛƴǘƛƴƎ tƭŀǘŜǎΦέ CƛǘȊƎŜǊŀƭŘΣ aŀǳǊƛŎŜ WΦΤ YŜŀǊƴŜȅΣ CǊŜŘŜǊƛŎƪ wΦΤ [ƛŀƴƎΣ Rong-Chang; Schwarzel, William C.; Guarrera, 

Donna, J.; Hardin, John M.; Warner, John C. PCT Int. Appl. WO 1996034315. Filed April 19, 1996. Published October 31, 1996. CA 2189459. Filed April 19, 1996. Published October 31, 1996. DE 69609136. 
Filed April 19, 1996. Published August 10, 2000. EP 0767932. Filed April 19, 1996. Published April 16, 1997.

Á ά[ƻǿ-Volatility, Substituted 2-Phenyl-4,6-bis[Halomethyl]-1,3,5-ǘǊƛŀȊƛƴŜ ŦƻǊ [ƛǘƘƻƎǊŀǇƘƛŎ tǊƛƴǘƛƴƎ tƭŀǘŜ tǊŜǇŀǊŀǘƛƻƴέ CƛǘȊƎŜǊŀƭŘΣ aŀǳǊƛŎŜ WΦΤ YŜŀǊƴŜȅΣ CǊŜŘŜǊƛŎƪ wΦΤ [ƛŀƴƎΣ Rong-Chang; Schwarzel, William C.; 
Guarrera, Donna, J.; Hardin, John M.; Warner, John C. US Patent 5,561,029. Filed April 28, 1995. Published October 1, 1996.

Á άVinylbenzyl¢ƘȅƳƛƴŜ aƻƴƻƳŜǊǎ ŀƴŘ tƻƭȅƳŜǊǎ ŀƴŘ tǊƻŘǳŎǘǎ tǊŜǇŀǊŜŘ ŦǊƻƳ {ŀƳŜέ  Grasshoff, J. Michael; Taylor, Lloyd D.; Warner, John C. PCT Int. Appl. WO 1995031755. Filed May 10, 1995. Published 
November 23, 1995. CA 2185144. Filed May 10, 1995. Published November 23, 1995. EP 0759193. Filed May 10, 1995. Published February 26, 1997. DE 69504652. Filed May 10, 1995. Published October 
15, 1998. 

Á άtǊƻŎŜǎǎ ŦƻǊ CƛȄƛƴƎ ŀƴ LƳŀƎŜέ Ehret, Anne; Marshall, John L.; Baker, Rita Shon S.; Takiff, Larry C.; Telfer, Stephen J.; Warner, John C. PCT Int. Appl. WO 95029067. Filed April 25, 1995. Published November 
2, 1995. CA 2186514. Filed April 25, 1995. Published November 2, 1995. DE 69506396. Filed April 25, 1995. Published January 14, 1999.  EP 0757628. Filed April 25, 1995. Published February 12, 1997.

Á άVinylbenzyl¢ƘȅƳƛƴŜ aƻƴƻƳŜǊǎ ŀƴŘ ǘƘŜƛǊ ǳǎŜ ƛƴ ǇƘƻǘƻǊŜǎƛǎǘǎέ  Grasshoff, J. Michael; Taylor, Lloyd D.; Warner, John C. US Patent 5,455,349. Filed May 13, 1994. Published October 3, 1995.
Á άLƳŀƎƛƴƎ aŜŘƛǳƳ ŀƴŘ tǊƻŎŜǎǎΦέ  Fehervari, AgotaF.; Gaudiana, Russell A.; Kolb, Eric S.; Mehta, Parag G.; Taylor, Lloyd D.; Warner, John C. US Patent 5,424,268. Filed May 13, 1994. Published June 13, 

1995.
Á ά¢ƘŜǊƳŀƭƭȅ-ProcessableLƳŀƎŜ wŜŎƻǊŘƛƴƎ aŀǘŜǊƛŀƭǎ LƴŎƭǳŘƛƴƎ {ǳōǎǘƛǘǳǘŜŘ tǳǊƛƴŜ /ƻƳǇƻǳƴŘǎΦέ  CƻǊŘΣ aŀǳǊŜŜƴ CΦΤ Guarrera, Donna J.; Mischke, Mark M.; Pai, Ramdas; Warner, John C. US Patent 

5,411,929. Filed June 30, 1994. Published May 2, 1995. 
Á "CopolymericMordantsand Photographic Products and Processes Containing Them"  Grasshoff, J. Michael; Taylor, Lloyd D.; Warner, John C. US Patent 5,395,731. Filed May 13, 1994. Published March 7, 

1995.
Á "Process and Composition for Use in Photographic Materials Containing Hydroquinones."  Taylor, Lloyd D.; Warner, John C. US Patent 5,338,644. Filed December 23, 1992. Published August 16, 1994.
Á άtǊƻŎŜǎǎ ŀƴŘ /ƻƳǇƻǎƛǘƛƻƴ ŦƻǊ ¦ǎŜ ƛƴ tƘƻǘƻƎǊŀǇƘƛŎ aŀǘŜǊƛŀƭǎ /ƻƴǘŀƛƴƛƴƎ Hydroquinones."  Taylor, Lloyd D.; Warner, John C. US Patent 5,177,262. Filed July 19, 1991, Published January 5, 1993.  EP 

0523470. Filed July 3, 1992, Published February 3, 1993. CA 2070450. Filed June 4, 1992, Published January 20, 1993. DE 69218312. Filed July 3, 1992, Published April 24, 1997. JP 06230540. Filed July 16, 
1992.



Non Covalent Derivatization



EPA Approval
Low Volume Exemption

PreManufacturingNotification

ά{Ƴŀƭƭ ǇŀǊǘƛŎƭŜǎέ?

άaƻƭŜŎǳƭŀǊ /ƻƳǇƭŜȄŜǎέΚ
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