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19.  Williard, P. G.; Salvino, J. M. "X-ray crystal structure of a lithium aldolate - a tetrameric 
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enolates of pinacolone". J. Am. Chem. Soc. 1986, 108(3), 462-8. 

24.  Williard, P. G.; De Laszlo, S. E.; Carpenter, G. B.; Demoulini, S. E. "(¬±)-E-6,6,6-trichloro-3-
methoxy-5-methyl-2-hexenoic acid". Acta Crystallogr., Sect. C: Cryst. Struct. Commun. 
1986, C42(5), 589-91. 

25.  Williard, P. G.; De Laszlo, S. E.; Grab, L. A.; Salvino, J. M. "Total syntheses of halogenated 
marine natural products". Stud. Org. Chem. (Amsterdam) 1986, 26(New Trends Nat. Prod. 
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26.  Williard, P. G.; Salvino, J. M. "X-ray crystal structure determination of a bromomagnesium 
ketone enolate". J. Chem. Soc., Chem. Commun. 1986(2), 153-4. 

27.  Winkler, J. D.; Hey, J. P.; Williard, P. G. "Inside-outside stereoisomerism: the synthesis of 
trans-bicyclo[5.3.1]undecane-11-one". J. Am. Chem. Soc. 1986, 108(20), 6425-7. 

28.  Williard, P. G.; Hintze, M. J. "The first structural characterization of a dimeric lithium ketone 
enolate-LDA complex". J. Am. Chem. Soc. 1987, 109(18), 5539-41. 

29.  Winkler, J. D.; Henegar, K. E.; Williard, P. G. "Inside-outside stereoisomerism. II. Synthesis of 
the carbocyclic ring system of the ingenane diterpenes via the intramolecular dioxolenone 
photocycloaddition". J. Am. Chem. Soc. 1987, 109(9), 2850-1. 

30.  Winkler, J. D.; Hey, J. P.; Hannon, F. J.; Williard, P. G. "Intramolecular photocycloadditions 
on dioxinones: an efficient method for the synthesis of medium-sized rings". Heterocycles 
1987, 25(1), 55-60. 

31.  Ittel, S. D.; Whitney, J. F.; Chung, Y. K.; Williard, P. G.; Sweigart, D. A. "X-ray structural 
studies of tricarbonyl(cyclohexadienyl)manganese, 
dicarbonylnitrosyl(cyclohexadienyl)manganese, and 
dicarbonylnitrosyl(cyclohexadiene)manganese complexes". Organometallics 1988, 7(6), 
1323-8. 

32.  Jackman, L. M.; Scarmoutzos, L. M.; Smith, B. D.; Williard, P. G. "Structures of lithium salts 
of 2,3,3-trimethylindolenine and its 5-methoxy derivative in solution and the solid state". J. 
Am. Chem. Soc. 1988, 110(18), 6058-63. 
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33.  Mintas, M.; Schuster, D. I.; Williard, P. G. "Stereochemistry and mechanism of the [2 + 2] and 
[4 + 2] photocycloaddition of alkenes and dienes to Pummerer's ketone". Tetrahedron 1988, 
44(19), 6001-12. 

34.  Mintas, M.; Schuster, D. I.; Williard, P. G. "Stereochemistry and mechanism of [4 + 2] 
photocycloaddition of Pummerer's ketone to furan". J. Am. Chem. Soc. 1988, 110(7), 2305-6. 

35.  Williard, P. G. "Structure of potassium hexamethyldisilazide toluene solvate". Acta 
Crystallogr., Sect. C: Cryst. Struct. Commun. 1988, C44(2), 270-2. 

36.  Williard, P. G.; Sohng, J. K.; Cane, D. E. "The x-ray crystal structure of pentalenolactone F 
methyl ester (epi-pentalenolactone F)". J. Antibiot. 1988, 41(1), 130-3. 

37.  Williard, P. G.; Tata, J. R.; Schlessinger, R. H.; Adams, A. D.; Iwanowicz, E. J. "Remarkably 
similar solution and solid-state structures for two divergently reactive lithium enolates 
derived from vinylogous urethanes". J. Am. Chem. Soc. 1988, 110(23), 7901-3. 

38.  Winkler, J. D.; Hey, J. P.; Williard, P. G. "Inside-outside stereoisomerism. III. The synthesis of 
trans-bicyclo[4.3.1]decan-10-one". Tetrahedron Lett. 1988, 29(37), 4691-4. 

39.  Fraenkel, G.; Winchester, W. R.; Williard, P. G. "Lithio(diphenylphosphino)methane-
tetramethylethylenediamine: crystal structure and NMR studies of a coordinatively 
unsaturated, monomeric organolithium". Organometallics 1989, 8(10), 2308-11. 

40.  Mintas, M.; Guesten, H.; Williard, P. G. "Synthesis and [4 + 4] photodimerization of 9-
trifluoromethylanthracene". J. Photochem. Photobiol., A 1989, 48(2-3), 341-44. 

41.  O'Connor, S. J.; Williard, P. G. "Strategy for the synthesis of the C10-C19 portion of 
amphidinolide-A". Tetrahedron Lett. 1989, 30(35), 4637-40. 

42.  Williard, P. G.; MacEwan, G. J. "Crystal structure of a unique aggregate containing lithium and 
potassium cations, ketone enolate, and tert-butoxide". J. Am. Chem. Soc. 1989, 111(19), 
7671-2. 

43.  Williard, P. G.; Wrensford, G. "Synthesis and x-ray crystal structure of 3,5-dibromo-6-
hydroxy-6-methyl-2-heptanone". Synth. Commun. 1989, 19(13-14), 2501-4. 

44.  Winkler, J. D.; Muller, C. L.; Hey, J. P.; Ogilvie, R. J.; Haddad, N.; Squattrito, P. J.; Williard, 
P. G. "The effect of chromophore transposition on the stereochemical outcome of the 
intramolecular dioxenone photocycloaddition reaction". Tetrahedron Lett. 1989, 30(39), 
5211-14. 

45.  Xu, Y. C.; Challener, C. A.; Dragisich, V.; Brandvold, T. A.; Peterson, G. A.; Wulff, W. D.; 
Williard, P. G. "The generation of 2-vinylcyclopentene-1,3-diones via a five-component 
coupling in the coordination sphere of chromium". J. Am. Chem. Soc. 1989, 111(18), 7269-
71. 
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46.  Williard, P. G.; Hintze, M. J. "Mixed aggregates: crystal structures of a lithium ketone 
enolate/lithium amide and of a sodium ester enolate/sodium amide". J. Am. Chem. Soc. 1990, 
112(23), 8602-4. 

47.  Winkler, J. D.; Scott, R. D.; Williard, P. G. "Asymmetric induction in the vinylogous amide 
photocycloaddition reaction. A formal synthesis of vindorosine". J. Am. Chem. Soc. 1990, 
112(24), 8971-5. 

48.  Wrensford, G.; Grab, L. A.; Salvino, J. M.; Williard, P. G. "Synthesis of 3-bromo-6-
ethenyltetrahydro-2,2,6-trimethyl-2H-pyran". Tetrahedron Lett. 1990, 31(30), 4257-60. 

49.  Kim, Y. J.; Bernstein, M. P.; Roth, A. S. G.; Romesberg, F. E.; Williard, P. G.; Fuller, D. J.; 
Harrison, A. T.; Collum, D. B. "Structure and reactivity of lithium diisopropylamide (LDA) 
in hydrocarbon solutions. Formation of unsolvated ketone, ester, and carboxamide enolates". 
J. Org. Chem. 1991, 56(14), 4435-9. 

50.  Nakamura, E.; Kuwajima, I.; Williard, P. G. "Structure of (¬±)-(2S,1'S)-2-
[hydroxy(phenyl)methyl]-2-methylcyclohexanone, C14H18O2". Acta Crystallogr., Sect. C: 
Cryst. Struct. Commun. 1991, C47(5), 984-5. 

51.  Park, K. P.; Ha, H. J.; Williard, P. G. "Stereochemistry in nucleophilic vinylic substitution of 
activated nitro olefins. 2". J. Org. Chem. 1991, 56(23), 6725-7. 

52.  Wilen, S. H.; Qi, J. Z.; Williard, P. G. "Resolution, asymmetric transformation, and 
configuration of Troeger's base. Application of Troeger's base as a chiral solvating agent". J. 
Org. Chem. 1991, 56(2), 485-7. 

53.  Williard, P. G.; Nichols, M. A. "Structural characterization of mixed alkali metal 
bis(trimethylsilyl)amide bases". J. Am. Chem. Soc. 1991, 113(25), 9671-3. 

54.  Winkler, J. D.; Hong, B. C.; Hey, J. P.; Williard, P. G. "Inside-outside stereoisomerism. 5. 
Synthesis and reactivity of trans-bicyclo[n.3.1] alkanones prepared via the intramolecular 
photocycloaddition of dioxenones". J. Am. Chem. Soc. 1991, 113(23), 8839-46. 

55.  Bernstein, M. P.; Romesberg, F. E.; Fuller, D. J.; Harrison, A. T.; Collum, D. B.; Liu, Q. Y.; 
Williard, P. G. "Structure and reactivity of lithium diisopropylamide in the presence of 
N,N,N',N'-tetramethylethylenediamine". J. Am. Chem. Soc. 1992, 114(13), 5100-10. 

56.  Cane, D. E.; Sohng, J. K.; Williard, P. G. "Isolation and structure determination of 
pentalenolactones A, B, D, and F". J. Org. Chem. 1992, 57(3), 844-51. 

57.  Dittami, J. P.; Nie, X. Y.; Nie, H.; Ramanathan, H.; Buntel, C.; Rigatti, S.; Bordner, J.; 
Decosta, D. L.; Williard, P. "Tandem photocyclization-intramolecular addition reactions of 
aryl vinyl sulfides. Observation of a novel [2 + 2] cycloaddition-allylic sulfide 
rearrangement". J. Org. Chem. 1992, 57(4), 1151-8. 
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58.  Fryhle, C. B.; Williard, P. G.; Rybak, C. M. "Synthesis of (4E)-7-methoxytetradec-4-enoic 
acid: a novel fatty acid from Lyngbya majuscula". Tetrahedron Lett. 1992, 33(17), 2327-30. 

59.  Otocan, K.; Mintas, M.; Kastner, F.; Mannschreck, A.; Golen, J. A.; Williard, P. G. 
"Regiospecific synthesis and structural study of some trifluoromethyl substituted 
dibenzosemibullvalenes". Monatsh. Chem. 1992, 123(12), 1193-205. 

60.  Williard, P. G.; Liu, Q. Y.; Lochmann, L. "Characterization of complexes between esters and 
lithium hexamethyldisilazide". J. Am. Chem. Soc. 1992, 114(1), 348-50. 

61.  Jackman, L. M.; Cizmeciyan, D.; Williard, P. G.; Nichols, M. A. "Hexameric lithium 
phenolate: crystal structures and lithium-7 quadrupole coupling in solid and solution phases". 
J. Am. Chem. Soc. 1993, 115(14), 6262-7. 

62.  Nakamura, E.; Tanaka, K.; Fujimura, T.; Aoki, S.; Williard, P. G. "Acyclic stereocontrol in 
Fischer carbene chemistry by syn-selective Michael addition/trapping sequence". J. Am. 
Chem. Soc. 1993, 115(20), 9015-20. 

63.  Nichols, M. A.; Williard, P. G. "Solid-state structures of n-butyllithium-TMEDA, -THF, and -
DME complexes". J. Am. Chem. Soc. 1993, 115(4), 1568-72. 

64.  Ryan, W. J.; Peterson, P. E.; Cao, Y.; Williard, P. G.; Sweigart, D. A.; Baer, C. D.; Thompson, 
C. F.; Chung, Y. K.; Chung, T. M. "Synthesis and reactivity of (indole)Mn(CO)3+ 
complexes. Electrophilic activation of the indole 4 and 7 positions". Inorg. Chim. Acta 1993, 
211(1), 1-3. 

65.  Williard, P. G.; Liu, Q. Y. "Aggregated intermediates in the aldol reaction sequence. Crystal 
structure of the open dimer of LiTMP¬∑TMEDA". J. Am. Chem. Soc. 1993, 115(8), 3380-1. 

66.  Williard, P. G.; Salvino, J. M. "Synthesis, isolation, and structure of an LDA-THF complex". J. 
Org. Chem. 1993, 58(1), 1-3. 

67.  Winkler, J. D.; Gretler, E. A.; Williard, P. G. "Studies directed toward the synthesis of the 
ingenane diterpenes. An unexpected synthesis of trans-bicyclo[5.3.0]decanes". J. Org. Chem. 
1993, 58(7), 1973-5. 

68.  Nichols, M. A.; Waldmueller, D.; Williard, P. G. "6Li and 15N Nuclear Magnetic Resonance 
Studies of Mixed Alkali Metal Cation Hexamethyldisilazide Bases". J. Am. Chem. Soc. 1994, 
116(3), 1153-4. 

69.  Williard, P. G.; Liu, Q.-Y. "Complexes between Fluorobenzenes and Lithium 
Hexamethyldisilazide Dimer". J. Org. Chem. 1994, 59(7), 1596-7. 

70.  Winkler, J. D.; Henegar, K. E.; Hong, B.-C.; Williard, P. G. "Inside-Outside Stereoisomerism. 
6.+ Synthesis of trans-Bicyclo[4.4.1]undecan-11-one and the First Stereoselective 
Construction of the Tricyclic Nucleus of the Ring System of the Ingenane Diterpenes". J. Am. 
Chem. Soc. 1994, 116(10), 4183-8. 
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71.  Henderson, K. W.; Walther, D. S.; Williard, P. G. "Identification of a Unimetal Complex of 
Bases by 6Li NMR Spectroscopy and Single-Crystal Analysis". J. Am. Chem. Soc. 1995, 
117(33), 8680-1. 

72.  Henderson, K. W.; Williard, P. G.; Bernstein, P. R. "Synthesis and characterization of the first 
mixed alkali metal enolate containing amine ligands: a novel "open-stack" structure and its 
implications for aldol addition". Angew. Chem., Int. Ed. Engl. 1995, 34(10), 1117-19. 

73.  Nair, V.; Kumar, S.; Williard, P. G. "[4œÄ + 2œÄ]Cycloadditions of o-quinones to fulvenes: a 
facile synthesis of bicyclo[2.2.2]octene-7,8-diones". Tetrahedron Lett. 1995, 36(10), 1605-8. 

74.  Woo, K.; Williard, P. G.; Sweigart, D. A.; Duffy, N. W.; Robinson, B. H.; Simpson, J. "The 
synthesis and electrophilic reactivity of manganese tricarbonyl complexes of the C-ring 
aromatic diterpenoid methyl O-methylpodocarpate". J. Organomet. Chem. 1995, 487(1-2), 
111-18. 

75.  Barnett, N. D. R.; Clegg, W.; Horsburgh, L.; Lindsay, D. M.; Liu, Q.-Y.; Mackenzie, F. M.; 
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[{ButN(H)Li}8] and its implication for the directed synthesis of heterometallic imide cages". 
Chem. Commun. (Cambridge) 1996(20), 2321-2322. 

76.  DeMendonca, D. J.; Hammond, G. B.; Golen, J. A.; Williard, P. G. "Crystal structure of diethyl 
(1-hydroxy-1-methyl-3-phenyl-2-propynyl)phosphonate, (C6H5)CC-C(OH)(CH3)-
P(O)(OC2H5)2". Z. Kristallogr. 1996, 211(11), 833-834. 

77.  Henderson, K. W.; Dorigo, A. E.; Liu, Q.-Y.; Williard, P. G.; Schleyer, P. v. R.; Bernstein, P. 
R. "Structural Consequences of the Addition of Lithium Halides in Enolization and Aldol 
Reactions". J. Am. Chem. Soc. 1996, 118(6), 1339-47. 

78.  Henderson, K. W.; Dorigo, A. E.; Williard, P. G.; Bernstein, P. R. "A triple anion complex 
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Chem., Int. Ed. Engl. 1996, 35(12), 1322-1324. 

79.  Nair, V.; Anilkumar, G.; Eigendorf, G. K.; Williard, P. G. "Boron trifluoride-etherate-induced 
rearrangement of bicyclo[2.2.2]octene-7,8-diones: an efficient synthesis of 
bicyclo[3.2.1]octene-2,8-diones". Tetrahedron Lett. 1996, 37(46), 8271-8272. 

80.  Nair, V.; Kumar, S.; Williard, P. G. "[4œÄ + 2œÄ ]Cycloadditions of o-quinones to fulvenes: a 
facile synthesis of bicyclo[2.2.2]octen-7,8-diones, Tetrahedron Letters, 1995, 1605-1608". 
Tetrahedron Lett. 1996, 37(14), 2315. 

81.  Prayzner, P.; Ojadi, E. C. A.; Golen, J. A.; Williard, P. G. "3,4-Diphenylpyrrole-2,5-
dicarboxylic acid acetic acid disolvate". Acta Crystallogr., Sect. C: Cryst. Struct. Commun. 
1996, C52(3), 665-7. 

82.  Prayzner, P.; Ojadi, E. C. A.; Golen, J. A.; Williard, P. G. "N-Acetyliminodiacetate dimethyl 
ester". Acta Crystallogr., Sect. C: Cryst. Struct. Commun. 1996, C52(1), 112-13. 
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butynyl)phosphonate". Acta Crystallogr., Sect. C: Cryst. Struct. Commun. 1996, C52(3), 667-
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84.  Henderson, K. W.; Dorigo, A. E.; Liu, Q.-Y.; Williard, P. G. "Effect of Polydentate Donor 
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85.  Lee, N. E.; Reddy, G. S.; Brown, A. J.; Williard, P. G. "Synthesis, Stereochemistry, and 
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Am. Chem. Soc. 1997, 119(48), 11693-11694. 

90.  Meyers, A. I.; Seefeld, M. A.; Lefker, B. A.; Blake, J. F.; Williard, P. G. "Stereoselective 
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91.  Nair, V.; Nair, J. S.; Kumar, S.; Rath, N. P.; Williard, P. G.; Eigendorf, G. K. "A novel 
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92.  Henderson, K. W.; Williard, P. G. "Mono- and Dilithiation of Primary Amine/Secondary 
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93.  Isaka, M.; Williard, P. G.; Nakamura, E. "[3 +2] Cycloaddition of Allylic Silane with N-
Chlorosulfonyl Isocyanate". Bull. Chem. Soc. Jpn. 1999, 72(9), 2115-2116. 
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94.  Haeffner, F.; Sun, C.; Williard, P. G. "Mechanistic Variations Due to the Solvation State in the 
Reaction of MeLi in Dimer and Trimer Aggregates with Formaldehyde". J. Am. Chem. Soc. 
2000, 122(50), 12542-12546. 

95.  Keresztes, I.; Williard, P. G. "Diffusion-Ordered NMR Spectroscopy (DOSY) of THF Solvated 
n-Butyllithium Aggregates". J. Am. Chem. Soc. 2000, 122(41), 10228-10229. 

96.  Lee, N. E.; Williard, P. G.; Brown, A. J.; Campbell, M. J.; Koeffler, H. P.; Peleg, S.; Rao, D. 
S.; Reddy, G. S. "Synthesis and biological activities of the two C(23) epimers of 1Œ±,23,25-
trihydroxy-24-oxo-19-nor-vitamin D3: novel analogs of 1Œ±,23(S),25-trihydroxy-24-oxo-
vitamin D3, a natural metabolite of 1Œ±,25-dihydroxyvitamin D3". Steroids 2000, 65(5), 
252-265. 

97.  Sun, C.; Williard, P. G. "Mixed Aggregates: Lithium Enolate of 3-Pentanone and a Chiral 
Lithium Amide". J. Am. Chem. Soc. 2000, 122(32), 7829-7830. 

98.  Williard, P. G.; Jacobson, M. A. "Dianion Aggregates Derived from Lithiation of N-Silyl 
Allylamine". Org. Lett. 2000, 2(18), 2753-2755. 

99.  Kinoshita, K.; Williard, P. G.; Khosla, C.; Cane, D. E. "Precursor-directed biosynthesis of 16-
membered macrolides by the erythromycin polyketide synthase". J. Am. Chem. Soc. 2001, 
123(11), 2495-2502. 

100.  Jacobson, M. A.; Williard, P. G. "Generation of 1-Azapentadienyl Anion from N-(tert-
Butyldimethylsilyl)-3-buten-1-amine". J. Org. Chem. 2002, 67(11), 3915-3918. 

101.  Jacobson, M. A.; Williard, P. G. "Synthesis of 2,3-Disubstituted Pyrroles from 3,N-Dilithio-
N-(tert-butyldimethylsilyl)-2-buten-1-amine". J. Org. Chem. 2002, 67(1), 32-37. 

102.  D'Accolti, L.; Fusco, C.; Annese, C.; Rella, M. R.; Turteltaub, J. S.; Williard, P. G.; Curci, R. 
"Concerning the Efficient Conversion of Epoxy Alcohols into Epoxy Ketones Using 
Dioxiranes". J. Org. Chem. 2004, 69(24), 8510-8513. 

103.  Golen, J. A.; Williard, P. G.; Ram, S.; Sachdeva, Y. P.; Wilson, D. K.; Zhar, S.; Verma, R. K. 
"Crystal structure of 5-hydroxy-2,3,8,8-tetramethyl-4H,8H-benzo[1,2-b:5,4-b']dipyran-4-one, 
C16H16O4". Z. Kristallogr. - New Cryst. Struct. 2004, 219(4), 405-406. 

104.   Haeffner, F.; Jacobson, M. A.; Keresztes, I.; Williard, P. G. "Density Functional Theory 
Studies on the Mechanisms of Regioselective Allylic and cis-Vinylic Deprotonation of Allyl 
Amides and Allylamines". J. Am. Chem. Soc. 2004, 126(51), 17032-17039. 

105.  Jacobson, M. A.; Keresztes, I.; Williard, P. G. "On the Mechanism of THF Catalyzed Vinylic 
Lithiation of Allylamine Derivatives: Structural Studies Using 2-D and Diffusion-Ordered 
NMR Spectroscopy". J. Am. Chem. Soc. 2005, 127(13), 4965-4975. 
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106.  Ma, L.; Williard, P. G. "Synthesis of polymer-supported chiral lithium amide bases and 
application in asymmetric deprotonation of prochiral cyclic ketones". Tetrahedron: 
Asymmetry 2006, 17(21), 3021-3029. 

107.  Ma, L.; Hopson, R.; Li, D.; Zhang, Y.; Williard, P. G. "Synthesis and Structural 
Characterization of the Bis(diisopropylamino)boron Enolate of tert-Butyl Methyl Ketone". 
Organometallics 2007, 26(24), 5834-5839. 

108.  Rella, M. R.; Williard, P. G. "Oxidation of Peptides by Methyl(trifluoromethyl)dioxirane: The 
Protecting Group Matters". J. Org. Chem. 2007, 72(2), 525-531. 

109.  Li, D.; Hopson, R.; Li, W.; Liu, J.; Williard, P. G. "13C INEPT Diffusion-Ordered NMR 
Spectroscopy (DOSY) with Internal References". Org. Lett. 2008, 10(5), 909-911. 

110.  Li, D.; Sun, C.; Liu, J.; Hopson, R.; Li, W.; Williard, P. G. "Aggregation studies of complexes 
containing a chiral lithium amide and n-butyllithium". J. Org. Chem. 2008, 73(6), 2373-2381. 

111.  Li, D.; Sun, C.; Williard, P. G. "Characterization of a Chiral Enolate Aggregate and 
Observation of 6Li-1H Scalar Coupling". J. Am. Chem. Soc. 2008, 130(35), 11726-11736. 

112.   Liu, J.; Li, D.; Sun, C.; Williard, P. G. "Analysis of an Asymmetric Addition with a 2:1 
Mixed Lithium Amide/n-Butyllithium Aggregate". J. Org. Chem. 2008, 73(11), 4045-4052. 

113.   Kagan, G.; Li, W.; Hopson, R.; Williard, P. G. "Internally Referenced Diffusion Coefficient-
Formula Weight (D-FW) Analysis of 31P Diffusion-Ordered NMR Spectroscopy (DOSY)". 
Org. Lett. 2009, 11(21), 4818-4821. 

114.   Li, D.; Kagan, G.; Hopson, R.; Williard, P. G. "Formula Weight Prediction by Internal 
Reference Diffusion-Ordered NMR Spectroscopy (DOSY)". J. Am. Chem. Soc. 2009, 
131(15), 5627-5634. 

115.   Li, D.; Keresztes, I.; Hopson, R.; Williard, P. G. "Characterization of Reactive Intermediates 
by Multinuclear Diffusion-Ordered NMR Spectroscopy (DOSY)". Acc. Chem. Res. 2009, 
42(2), 270-280. 

116.  Su, C.-C.; Williard, P. G. "Isomerization of Allyl Ethers Initiated by Lithium 
Diisopropylamide". Org. Lett. 2010, 12, (23), 5378-5381. 

117.  Socha, A. M.; Kagan, G.; Li, W.; Hopson, R.; Sello, J. K.; Williard, P. G. "Diffusion 
Coefficient-Formula Weight Correlation Analysis via Diffusion-Ordered Nuclear Magnetic 
Resonance Spectroscopy (DOSY NMR) To Examine Acylglycerol Mixtures and Biodiesel 
Production". Energy Fuels 2010, 24, (8), 4518-4521. 

118.  Li, W.; Kagan, G.; Yang, H.; Cai, C.; Hopson, R.; Sweigart, D. A.; Williard, P. G. 
"Physically Separated References for Diffusion Coefficient-Formula Weight (D-FW) 
Analysis of Diffusion-Ordered NMR Spectroscopy (DOSY) in Water". Org. Lett. 2010, 12, 
(12), 2698-2701. 
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119.  Li, W.; Kagan, G.; Yang, H.; Cai, C.; Hopson, R.; Dai, W.; Sweigart, D. A.; Williard, P. G. 
"Accurate Formula Weight Determination in Physically Separated Systems by Diffusion 
Coefficient-Formula Weight Correlation". Organometallics 2010, 29, (6), 1309-1311. 

120.  Kagan, G.; Li, W.; Hopson, R.; Williard, P. G. "6Li Diffusion-Ordered NMR Spectroscopy 
(DOSY) and Applications to Organometallic Complexes". Org. Lett. 2010, 12, (3), 520-523. 

121.  Li, W.; Kagan, G.; Hopson, R.; Williard, P. G. "Application of 6Li diffusion-ordered NMR 
spectroscopy (DOSY) to confirming the solution structure of n-butyllithium". ARKIVOC 
(Gainesville, FL, U. S.) 2011(5), 180-187. 

122.  Li, W.; Kagan, G.; Hopson, R.; Williard, P. G. "Measurement of Solution Viscosity via 
Diffusion-Ordered NMR Spectroscopy (DOSY)". J. Chem. Educ. 2011, 88(9), 1331-1335. 

123.  Leonard, N. G.; Williard, P. G.; Bernskoetter, W. H. "Synthesis and coordination chemistry 
of organoiridium complexes supported by an anionic tridentate ligand". Dalton Trans. 2011, 
40(16), 4300-4306. 

124.  Kagan, G.; Li, W.; Sun, C.; Hopson, R.; Williard, P. G. "Synthesis, Characterization, and 
Reaction of a Ketone-Derived 1,4-Dienolate Compound". J. Org. Chem. 2011, 76(1), 65-70. 

125.  Kagan, G.; Li, W.; Li, D.; Hopson, R.; Williard, P. G. "Characterization of Dimeric Chiral 
Lithium Amide Structures Derived from N-isopropyl-O-triisopropylsilyl Valinol". J. Am. 
Chem. Soc. 2011, 133(17), 6596-6602. 

126.  Henderson, K. W.; Dorigo, A. E.; MacEwan, G. J.; Williard, P. G. "Structure of an 
unsymmetrical heptalithium cage complex containing aldolate and enolized aldolate dianion". 
Tetrahedron 2011, 67(52), 10291-10295. 

127.  Annese, C.; Fanizza, I.; Calvano, C. D.; D'Accolti, L.; Fusco, C.; Curci, R.; Williard, P. G. 
"Selective Synthesis of Hydroxy Analogues of Valinomycin using Dioxiranes". Org. Lett. 
2011, 13(19), 5096-5099. 

128. Xu, H.; Williard, P. G.; Bernskoetter, W. H. "C-CN Bond Activation of Acetonitrile using 
Cobalt(I)". Organometallics 2012, 31, (5), 1588-1590. 

 
129. Skodje, K. M.; Williard, P. G.; Kim, E. "Conversion of {Fe(NO)2}10 dinitrosyl iron to nitrato 

iron(III) species by molecular oxygen". Dalton Trans. 2012, 41, (26), 7849-7851. 
 
130. Beng, T. K.; Tyree, W. S.; Parker, T.; Su, C.; Williard, P. G.; Gawley, R. E. "Dynamics of 

Catalytic Resolution of 2-Lithio-N-Boc-piperidine by Ligand Exchange". J. Am. Chem. Soc. 
2012, 134, (40), 16845-16855. 

 
131. Zhang, Y.; Hanna, B. S.; Dineen, A.; Williard, P. G.; Bernskoetter, W. H. "Functionalization 

of Carbon Dioxide with Ethylene at Molybdenum Hydride Complexes". Organometallics 
2013, 32, (14), 3969-3979. 
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132.  Xu, H.; Williard, P. G.; Bernskoetter, W. H. "Intermolecular Methyl Group Exchange and 
Reversible P-Me Bond Cleavage at Cobalt(III) Dimethyl Halide Species". Organometallics 
2013, 32, (3), 798-806. 

 
133.  Su, C.; Hopson, R.; Williard, P. G. "Crystal Structure and Solution State Characterization of 

Lithium (S)-(1-(Bis(2-methoxyethyl)amino)-3-methylbutan-2-yl)(methyl)amide". J. Org. 
Chem. 2013, 78, (14), 7288-7292. 

 
134.  Jin, D.; Schmeier, T. J.; Williard, P. G.; Hazari, N.; Bernskoetter, W. H. "Lewis acid induced 

β-elimination from a nickelalactone: efforts toward acrylate production from CO2 and 
ethylene". Organometallics 2013, 32, (7), 2152-2159. 

 
135. Su, C.; Hopson, R.; Williard, P. G. "Isotopically Enriched 13C Diffusion-Ordered NMR 

Spectroscopy: Analysis of Methyllithium". J. Org. Chem. 2013, 78, (23), 11733-11746. 

136.  Su, C.; Hopson, R.; Williard, P. G. "Mixed Aggregates of an Alkyl Lithium Reagent and a 
Chiral Lithium Amide Derived from N-Ethyl-O-triisopropylsilyl Valinol". J. Am. Chem. Soc. 
2013, 135, (38), 14367-14379. 

137.  Su, C.; Hopson, R.; Williard, P. G. "Characterization of Hexameric and Octameric sec-
Butyllithium/sec-Butoxide Mixed Aggregates". Eur. J. Inorg. Chem. 2013, 2013, (24), 4136-
4141. 

138. Su, C.; Hopson, R.; Williard, P. G. "Characterization of Cyclopentyllithium and 
Cyclopentyllithium Tetrahydrofuran Complex". J. Am. Chem. Soc. 2013, 135, (33), 12400-
12406. 

139.  Su, C.; Hopson, R.; Williard, P. G. "Crystal Structure and Solution State Characterization of 
Lithium (S)-(1-(Bis(2-methoxyethyl)amino)-3-methylbutan-2-yl)(methyl)amide". J. Org. 
Chem. 2013, 78, (14), 7288-7292. 

140.  Su, C.; Hopson, R.; Williard Paul, G. "Isotopically Enriched 13C Diffusion-Ordered NMR 
Spectroscopy - Analysis of Methyllithium". J Org Chem 2013, 78, (23), 11733-11746. 

141.  Seo, J.; Williard, P. G.; Kim, E. "Deoxygenation of Mono-oxo Bis(dithiolene) Mo and W 
Complexes by Protonation". Inorg. Chem. 2013, 52, (15), 8706-8712. 

142. Nelson Christian, D. S.; Carney, D. W.; Derdowski, A.; Lipovsky, A.; Gee Gretchen, V.; 
O'Hara, B.; Williard, P.; Dimaio, D.; Sello J.  K.; Atwood W. J. "A retrograde trafficking 
inhibitor of ricin and shiga-like toxins inhibits infection of cells by human and monkey 
polyomaviruses". MBio 2013, 4, (6). 

143. Su, C.; Guang, J.; Williard, P. G. "Structures of Lithium N-Monosubstituted Anilides: 
Trisolvated Monomer to Tetrasolvated Dimer". J. Org. Chem. 2014, 79, (3), 1032-1039. 

144.  Xu, H.; Williard, P. G.; Bernskoetter, W. H. "C-H bond activation and S-atom transfer from 
cobalt(III) thiolate and isothiocyanate complexes". Dalton Trans. 2014, 43, (39), 14696-
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14700. 

145.  Tran, C. T.; Williard, P. G.; Kim, E. "Nitric Oxide Reactivity of [2Fe-2S] Clusters Leading to 
H2S Generation". J. Am. Chem. Soc. 2014, 136, (34), 11874-11877. 

146.  Su, C.; Hopson, R.; Williard, P. G. "Influence of Steric Factors on Chiral Lithium Amide 
Aggregates". J. Am. Chem. Soc. 2014, 136, (8), 3246-3255. 

 147.  Su, C.; Guang, J.; Li, W.; Wu, K.; Hopson, R.; Williard, P. G. "Chiral Lithium Diamides 
Derived from Linked N-Isopropyl Valinol or Alaninol". J. Am. Chem. Soc. 2014, 136, (33), 
11735-11747. 

148.  Rasapalli, S.; Jarugumilli, G.; Yarrapothu, G. R.; Ijaz, H.; Golen, J. A.; Williard, P. G. 
"Studies towards the total synthesis of hygrocins A and B". Tetrahedron Lett. 2014, 55, (4), 
821-825. 

149.  Leonard, N. G.; Parker, G. V.; Williard, P. G.; Bernskoetter, W. H. "Coordination Chemistry 
of Iridium Phosphine-Sulfonate Complexes". J. Inorg. Organomet. Polym. Mater. 2014, 24, 
(1), 157-163. 

150.  Jin, D.; Williard, P. G.; Hazari, N.; Bernskoetter, W. H. "Effect of Sodium Cation on 
Metallacycle β-Hydride Elimination in CO2-Ethylene Coupling to Acrylates". Chem. - Eur. J. 
2014, 20, (11), 3205-3211. 

151.  Hanna, B. S.; MacIntosh, A. D.; Ahn, S.; Tyler, B. T.; Palmore, G. T. R.; Williard, P. G.; 
Bernskoetter, W. H. "Ancillary Ligand Effects on Carbon Dioxide-Ethylene Coupling at 
Zerovalent Molybdenum". Organometallics 2014, 33, (13), 3425-3432. 

152.  Chen, J.; Zhang, Q.-F.; Williard, P. G.; Wang, L.-S. "Synthesis and Structure Determination 
of a New Au20 Nanocluster Protected by Tripodal Tetraphosphine Ligands". Inorg. Chem. 
2014, 53, (8), 3932-3934. 

153.  Chen, J.; Zhang, Q.-F.; Bonaccorso, T. A.; Williard, P. G.; Wang, L.-S. "Controlling Gold 
Nanoclusters by Diphosphine Ligands". J. Am. Chem. Soc. 2014, 136, (1), 92-95. 

154. Zhang, Y.; MacIntosh, A. D.; Wong, J. L.; Bielinski, E. A.; Williard, P. G.; Mercado, B. Q.; 
Hazari, N.; Bernskoetter, W. H. "Iron catalyzed CO2 hydrogenation to formate enhanced by 
Lewis acid co-catalysts". Chem. Sci. 2015, 6, (7), 4291-4299. 

155. Kreye, M.; Freytag, M.; Jones, P. G.; Williard, P. G.; Bernskoetter, W. H.; Walter, M. D. 
"Homolytic H2 cleavage by a mercury-bridged Ni(I) pincer complex [{(PNP)Ni}2{μ-Hg}]". 
Chem. Commun. (Cambridge, U. K.) 2015, 51, (14), 2946-2949. 

156. Guang, J.; Liu, Q. P.; Hopson, R.; Williard, P. G. "Lithium Pinacolone Enolate Solvated by 
Hexamethylphosphoramide". J. Am. Chem. Soc. 2015, 137, (23), 7347-7356. 

157. Guang, J.; Hopson, R.; Williard, P. G. "Diffusion Coefficient-Formula Weight (D-FW) 
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Analysis of 2H Diffusion-Ordered NMR Spectroscopy (DOSY)". J. Org. Chem. 2015, 80, 
(18), 9102-9107. 

158. Fujiu, M.; Negishi, K.; Guang, J.; Williard, P. G.; Kuroki, S.; Mikami, K. "Chemo-, regio-, 
and stereo-selective perfluoroalkylations by a Grignard complex with zirconocene". Dalton 
Trans. 2015, 44, (45), 19464-19468. 

159. Bradley, D.; Levin, E.; Rodriguez, C.; Williard, P. G.; Stanton, A.; Socha, A. M. "Equilibrium 
studies of canola oil transesterification using a sodium glyceroxide catalyst prepared from a 
biodiesel waste stream". Fuel Process. Technol. 2016, 146, 70-75. 

160. Guang, J.; Hopson, R.; Williard, P. G.; Fujiu, M.; Negishi, K.; Mikami, K. "Perfluoroalkyl 
Grignard Reagents: NMR Study of 1-Heptafluoropropylmagnesium Chloride in Solution". J. 
Org. Chem. 2016, 81, (14), 5922-5928. 

161. Guang, J.; Liu, Q.; Hopson, R.; Kagan, G.; Li, W.; Monroe, T. B.; Williard, P. G. 
"Conformational Polymorphism of Lithium Pinacolone Enolate". J. Am. Chem. Soc. 2016, 
138, (46), 15177-15188. 

162. Zhang, Q.-F.; Williard, P. G.; Wang, L.-S. "Polymorphism of Phosphine-Protected Gold 
Nanoclusters: Synthesis and Characterization of a New 22-Gold-Atom Cluster". Small 2016, 
12, (18), 2518-2525. 

163. Zhang, Y.; Williard, P. G.; Bernskoetter, W. H. "Synthesis and characterization of pincer-
molybdenum precatalysts for CO2 hydrogenation". Organometallics 2016, 35, (6), 860-865. 

164. Nayyab, S.; O'Connor, M.; Brewster, J.; Gravier, J.; Jamieson, M.; Magno, E.; Miller, R. D.; 
Phelan, D.; Roohani, K.; Williard, P.; Basu, A.; Reid, C. W. "Diamide Inhibitors of the 
Bacillus subtilisN-Acetylglucosaminidase LytG That Exhibit Antibacterial Activity". ACS 
Infect. Dis. 2017, 3, (6), 421-427. 

165. Tai, O.; Hopson, R.; Williard, P. G. "Ligand Binding Constants to Lithium 
Hexamethyldisilazide Determined by Diffusion-Ordered NMR Spectroscopy". J. Org. Chem. 
2017, 82, (12), 6223-6231. 

166.  Tai, O.; Hopson, R.; Williard, P. G. "Aggregation and Solvation of n-Butyllithium". Org. Lett. 
2017, 19, (15), 3966-3969. 

167.  Berton, M.; Mello, R.; Williard, P. G.; Gonzalez-Nunez, M. E. "Reactivity of Lithium β-
Ketocarboxylates: The Role of Lithium Salts". J. Am. Chem. Soc. 2017, 139, (48), 17414-
17420. 
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Books: 

1. “Total Synthesis of Marine Natural Products” in New Trends Natural Product Chemistry, 
Atta-ur Rahman & Philip LeQuesne (eds.), Springer-Verlag (Berlin), 1986 

2. “Carbanions of Alkali and Alkaline Earth Cations: (i) Synthesis and Structural 
Characterization” in Comprehensive Organic Synthesis, Vol 1,  BV. M. Trost, I. Fleming, 
S. L. Scheriber (eds.), Pergamon Press (Oxford), 1991, pp. 1-48. 

  
Invited Lectures:   

November, 1979 Southeastern Massachusetts University  
December, 1979 University of Lowell  

 
April, 1982 American Chemical Society, Middle Atlantic Regional 
    Meeting, (paper) 
June, 1982 American Chemical Society, Northeastern Regional 
    Meeting, (paper) 
July, 1982 Gordon Research Conference, Natural Products Chemistry, 
    (short talk) 
April, 1982 Bucknell University  
December, 1982 Mount Holyoke College  

 
March, 1983 Bucknell University  
April, 1983 Syracuse University  
 Clark University  
July, 1983 Gordon Research Conference, Natural Products Chemistry 
    (short talk) 
September, 1983 American Chemical Society, National Meeting  
 Boston University  
 University of Rhode Island  
October, 1983 Imperial Chemical Industries, Wilmington, DE  
January, 1983 Upjohn, Inc.  
 Michigan State University 
 Iowa State University 

  
February, 1984 Gordon Research Conference, Marine Natural Products 
    Chemistry (Plenary Lecturer) 
 University of California, Santa Barbara  
March, 1984 Suntory Institute for Bioorganic Chemistry, Osaka, 
    JAPAN  
 Osaka City University, Osaka, JAPAN 
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April, 1984 Hokkaido University, Sapporo, JAPAN  
 Tohoku University, Sendai, JAPAN  
 Keio University, Tokyo, JAPAN  
 Tokyo Institute of Technology, Tokyo, JAPAN  
 Nagoya University, Nagoya, JAPAN  
June, 1984 Gordon Research Conference, Stereochemistry (poster) 
July, 1984 NSF Workshop on Organic Synthesis  
August, 1984 XIII International Union of Crystallography, Assembly 
    and Congress, Hamburg, FRG (poster) 
 V Int. Conference on Org. Synthesis, IUPAC, Freiburg i. 
    Breisgau, FRG, (poster) 
October, 1984 University of New Hampshire 

 
July, 1985 Gordon Research Conference, Natural Products (poster) 
November, 1985 International Symposium on Organic Chemistry of 
     Medicinal Natural Products, IUPAC, Shanghai, CHINA, 
 Suntony Institute for Bioorganic Chemistry, Osaka, 
     JAPAN 
December, 1985 City University of New York, City College 
 Columbia University 

January, 1986 Eidgenossiche Technische Hochschule, Zurich, 
    SWITZERLAND  
 H.E.J. Research Institute of Chemistry, University of 
    Karachi, Karachi, PAKISTAN  
 Imperial College, London, ENGLAND  
 Sandoz, Inc., Vienna, AUSTRIA  
 Cambridge University, Cambridge, ENGLAND  
April, 1986 Washington State University  
 University of California, Riverside  
July, 1986 Gordon Research Conference, Stereochemistry (poster) 
August, 1986 IUPAC, Int. Conference on Organic Synthesis, MOSCOW, 
    USSR  
October, 1986 University of Massachusetts 
 State University of New York at Albany  
 General Electric Res. Laboratories, Schenectedy, NY  
 University of Connecticut  
November, 1986 Rohm & Haas Research Labs  
 Villanova University  
 University of Pennsylvania 

 
March, 1987 University of Chicago  
April, 1987 American Chemical Society, Denver CO  
 Ohio State University  
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August, 1987 XIV International Union of Crystallography, Assembly & 
    Congress, Perth, Western Australia (poster) 
 VIII, Royal Australian Chemical Institute Meeting, 
    Sydney, Australia, (poster) 
October, 1987 Cornell University  
 Merck, Sharp & Dohme  
December, 1987 Worcester Polytechnic Institute  

 
February, 1988 University of Rochester 
June, 1988 IUPAC, International Conference on Organic Synthesis 
      Nancy, France (poster) 
August, 1988 EUCHEM Conference on Alkali Metals in Organic 
      Synthesis (poster) 

 
January, 1989 ACS RI Section Meeting, Providence, RI 
July, 1989 Carbanion Symposium, Ottawa, Canada (poster) 
December, 1989 International Conference of the Pacific Basin 
       Chemical Societies Meeting, Honolulu, HI 

 
February, 1990 Renselear Polytechnic Institute, Troy, NY 
March, 1990 Drexel University, Philadelphia, PA 
 Smith, Kline & Beecham Pharmaceuticals Res. Lab. 
      Philadelphia, PA 
November, 1990 Southeastern Mass University, New Bedford, MA 

 
March, 1991 Carleton College, Northfield, MN 
March, 1991 University of Minnesota, Minneapolis, MN 
August, 1991 Organometallic Chemistry for Organic Synthesis 
   Conference, University of Utrecht, Utercht, 
   Netherlands 
May, 1992 NSF Workshop on Organometallic Chemistry, 
     Salt Lake City, UT 
June, 1992 IUPAC Carbanion Symposium, Gallipoli, Italy 
August, 1992 ACS National Meeting, invited speaker, 
     Washington, DC 
December, 1992 ICI Americas, Wilmington, DE 

 
February, 1993 University of Connecticut 
July, 1993 Bucknell University, Merck Lecturer 
November, 1993 University of Rhode Island 
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February, 1994 Pfizer Research Labs, Groton CN 
June 1994 Gordon Research Conference on Stereochemistry,  
     Newport, RI  
September, 1994 Zeneca Pharmaceuticals, Aldersly Edge, England 
 University of Cambridge, England, Int. Symposium on 
     Alkali & Alkaline Earth Metals, (invited speaker) 

           
August, 1995 Fourth International Symposium on Carbanion Chemistry,                                      
     Boulder, CO 

 
March, 1996 Columbia University, New York, NY 
August, 1996 XVII International Union of Crystallography, Assembly & 
    Congress, Seattle, WA (poster) 

 
October, 1997 2nd Int. Conference on Alkali & Alkaline Earth Metals (invited 
 speaker) Heinrich Heine Universität, Erlangen, Germany 
October, 1997 Universität Düsseldorf, Düsseldorf, Germany 
November, 1997 The Ohio State University 
December, 1997 University of Massachusetts, Dartmouth, North Dartmouth, MA 

May, 1998 Univeristy of Rhode Island, South Kingston, RI 

February, 1999 Bucknell University, Lewisburg, PA 
 Rhone-Poulens-Rohr, King of Prussia, PA 

August, 1999 XVIII International Union of Crystallography, Ammenbly &  
     Congress, Glasgow, Scotland (poster) 
 Strathclyde University, Glasgow, Scotland 

October, 1999 Wilkes College, Wilkes Barre, PA 
 University of Scranton, Wilkes Barre, PA 

April, 2000 Clark Univeristy, Worcester, MA 
November, 2000 John Carrol Univeristy, Cleveland, OH 

May, 2002 Univ of Bari, Bari Ltaly 
June, 2002 DeLuca Symposium on Vitamin D, Taos, New Mexico 

May, 2003 Jackman Symposium, Penn State Univeristy, State College, PA 
July, 2003 17th Int Conf. On Vitamin D, Maastricht, Netherlands 
September, 2003 3rd Iint. Conf. On Alakali Metals and Alkaline Earths, Wurzburg, 

Germany 
October, 2003  University of Pennsylvania, Philadelphia, PA; Bucknell Univ. 

Lewisburg, PA 
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August, 2004 Invited Lecturer & Instructor, NSF Summer School – X-ray 

Crystallography for Organic Chemists, UC San Diego, La Jolla, CA 
September, 2004 Univ. of New Hampshire, Durham, NH 
October, 2004 Colby College, Waterville, ME 
November, 2004 Göteburg Univeristy, Göteburg, Sweden 
 
April, 2005 Univ. of North Carolina, Charlotte, NC 
August, 2005 Invited Lecturer & Instructor,  ACS Summer School – X-ray 

Crystallography for Organic Chemists, UC San Diego, La Jolla, CA 
September, 2005 University of Notre Dame, South Bend, IN 
December, 2005 Pacifichem Meeting, (invited speaker), Honolulu, HI 

Astra Pharmaceuticals, Wilmington, DE 
 
November, 2006 University of Massachusetts, Dartmouth, MA 
 
June, 2007 Invited Lecturer, 8th International Symposium on Organometallics in 

Organic Synthesis, University of Wisconsin, Madison,WI 
August, 2007  Invited Lecturer & Instructor,  ACS Summer School – X-ray 

Crystallography for Organic Chemists, UC San Diego, La Jolla, CA 
 
November, 2008 Dartmouth University, Hanover, NH 

Colgate University, Hamilton, NY 
Villanova University, Villanova, PA 

 
January, 2009 Southern Methodist University, Dallas,TX 
February, 2009 NSF/NIH Workshop, Washington, DC 
October, 2009 Middlebury College, Middlebury,VT 
November, 2009 Lafayette College, Easton, PA 
 
May, 2010  Invited Lecturer, Recent Adv. in Organolithum Chemistry, Dept. of 

Pharmacy, Univ. Bari, Bari, Italy 
 Dept. of Chemistry, Univ. Bari, Bari, Italy 
September, 2010 Invited lecturer, Symposium Honoring Prof. Gideon Fraenkel, Dept. 

of Chemistry, Ohio State Univ., Columbus, OH 
November, 2010 Invited lecturer, Symposium on New NMR Methodology, Pfizer, Inc. 

Groton, CT 
December, 2010 Invited lecturer two symposia talks, PACIFICHEM Meeting, 

Symposium  on  Group I metals & Symposium on Carbanions, 
Honolulu, HI  

 
February, 2011 Brandeis Univ., Waltham, MA 
October, 2011 Univ. of Arkansas, Fayetteville, Arkansas 
December, 2011 Sorbonne, Paris VI, Université Pierre & Marie Curie, Paris, France 
 Université de Rouen, Rouen, France 
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 Université de Caen Basse Normandie, Caen, France 
 
September, 2012 Bucknell Univ., Lewisburg, PA 
October, 2012 Practical Applications of NMR in Industry (PANIC), California 

Separation Science Society (CASSS) Conference, Schaumburg, IL 
(invited speaker) 

November, 2012 Univ. of Pennsylvania, Philadelphia, PA 
 
September, 2013 10th International Conference on Carbanion Chemistry, Kyoto, Japan 

(invited lecturer) 
Kyoto University, Kyoto, Japan 
Kyushu University, Fukuoka, Japan 

October, 2013 Tohoku University, Sendai, Japan 
Tokyo Institute of Technology, Tokyo, Japan 
University of Tokyo, Tokyo, Japan 

June, 2014 Beijing University, Beijing, China 
 Sichuan University, Chengdu, China 
October, 2014 Bucknell University, Lewisburg, PA 
 Muhlenberg College, Easton, PA 
 
July, 2015 Beijing University, Beijing, China 

Sichuan University, Chengdu, China 
September, 2015 Phila. Organic Chemists Club, Philadelphia, PA 

Univ. Pennsylvania, Philadelphia, PA 
Susquehanna Univ., Selinsgrove, PA 

November, 2015 Univ. of Scranton, Scranton, PA 
December, 2015 International PACIFICHEM Meeting, Honolulu, HI 
 
February, 2016 Univ. of Strasbourg, Strasbourg, France 
 Gorges-August-Universitat, Göttingen, Germany 
 Technical University of Dortmund, Dortmund, Germany 
March, 2016 Univ. of Paris VI, Paris, France 
 Univ. of Caen, Caen, France 
April, 2016 Marseilles-Aix University, Marseilles, France 
 Institut de Researche et Chemie Organique Fine, ICROF, Mont St. 

Aignan, France 
May, 2016 University of Bordeaux, Bordeaux, France 
 University of Toulouse, Toulouse, France 
 University of Nantes, Nantes, France 
June, 2016 Ecole Polytechnique, Palaiseau, France 
 University of Paris Sud, Orsay, France 
 Institut de Chemie des Substances Naturelles, University Paris-

Saclay, Gif-sur-Yvette, France 
July, 2016 11th International Conference on Carbanion Chemistry, Rouen, France  
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 Research Presentations at National American Chemical Society (ACS) Meetings 

1. Sun, C.; Williard, P. G., Solid- and solution-state structure of a mixed aggregate containing 
Li-enolate of 3-pentanone and a chiral Li-amide ligand derived from N-isopropyl-O-TIPS-
valinol. Book of Abstracts, 219th ACS National Meeting, San Francisco, CA, March 26-30, 
2000 2000, ORGN-709. 

2. Williard, P. G.; Jacobson, M. A., Structural studies of lithiated silyl-allylamines. Book of 
Abstracts, 219th ACS National Meeting, San Francisco, CA, March 26-30, 2000 2000, 
ORGN-550. 

3. Sun, C.; Williard, P. G., Structure studies and applications of mixed aggregates containing 
alkyllithiums and chiral lithium amides derived from (S)-N-isopropyl-O-protected-valinol. 
Book of Abstracts, 219th ACS National Meeting, San Francisco, CA, March 26-30, 2000 
2000, ORGN-009. 

4. Yu, Y.; Williard, P. G., Progress toward the total synthesis of Amphidinolide-A. Abstracts 
of Papers, 221st ACS National Meeting, San Diego, CA, United States, April 1-5, 2001 
2001, ORGN-580. 

5. Jacobson, M. A.; Williard, P. G., Synthesis of 2,3-disubstituted pyrroles via 3,N-dilithio-N-
silylallylamines. Abstracts of Papers, 221st ACS National Meeting, San Diego, CA, United 
States, April 1-5, 2001 2001, ORGN-333. 

6. Keresztes, I.; Williard, P. G., Gradient selected fully coupled NMR spectroscopy: A new 
and general method for 1H/7Li chemical shift correlation in organolithium aggregates. 
Abstracts of Papers, 221st ACS National Meeting, San Diego, CA, United States, April 1-5, 
2001 2001, ORGN-332. 

7. Keresztes, I.; Williard, P. G., Mixed aggregation of common organolithium reagents: A 
gradient selected fully coupled NMR spectroscopy study. Abstracts of Papers, 221st ACS 
National Meeting, San Diego, CA, United States, April 1-5, 2001 2001, ORGN-317. 

8. Wu, K.; Williard, P. G., Enantioselective aldol reaction using soluble-polymer supported 
chiral lithium amide. Abstracts of Papers, 229th ACS National Meeting, San Diego, CA, 
United States, March 13-17, 2005 2005, ORGN-780. 

9. Liu, J.; Williard, P. G., Lithium amide-catalyzed enantioselective addition of alkyl lithiums. 
Abstracts of Papers, 229th ACS National Meeting, San Diego, CA, United States, March 13-
17, 2005 2005, ORGN-520. 
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10. Ma, L.; Williard, P. G., Polymer-supported chiral lithium amide bases: Synthesis and 
application in asymmetric organic reactions. Abstracts of Papers, 229th ACS National 
Meeting, San Diego, CA, United States, March 13-17, 2005 2005, ORGN-198. 

11. Turteltaub, J. L. S.; Williard, P. G., Synthesis of a novel analog of the C,D ring and side 
chain of 1a, 25-dihydroxyvitamin D3. Abstracts of Papers, 230th ACS National Meeting, 
Washington, DC, United States, Aug. 28-Sept. 1, 2005 2005, ORGN-189. 

12. Li, Deyu; Liu, Jia; Williard, Paul G..   Diffusion-ordered NMR spectroscopy (DOSY) 
studies of mixed alkali metal cation hexamethyldisilazide bases.    Abstracts of Papers, 
232nd ACS National Meeting, San Francisco, CA, United States, Sept. 10-14, 2006 (2006),  
ORGN-166    

13. Turteltaub, Joanna L. S.; Williard, Paul. G..   Investigation of a facile intramolecular 
N&rarr;C acyl migration.    Abstracts of Papers, 232nd ACS National Meeting, San 
Francisco, CA, United States, Sept. 10-14, 2006  (2006),   ORGN-533. 

14. Liu, Jia; Li, Deyu; Williard, Paul G..   NMR studies on mixed trimer complex of n-BuLi and 
chiral lithium amide.    Abstracts of Papers, 232nd ACS National Meeting, San Francisco, 
CA, United States, Sept. 10-14, 2006  (2006),    ORGN-172.  

15. Li, D.; Liu, J.; Williard, P. G., 13C DOSY studies of solution structures of lithium 
diisopropylamide and alkali hexamethyldisilazides. Abstracts of Papers, 233rd ACS 
National Meeting, Chicago, IL, United States, March 25-29, 2007 2007, INOR-1018. 

16. Li, D.; Liu, J.; Williard, P. G., Multinuclear DOSY studies of organometallic systems. 
Abstracts of Papers, 233rd ACS National Meeting, Chicago, IL, United States, March 25-
29, 2007 2007, ORGN-282. 

17. Ma, L.; Williard, P. G., Asymmetric enolization of prochiral cyclic ketones by polymer-
supported lithium amides. Abstracts of Papers, 233rd ACS National Meeting, Chicago, IL, 
United States, March 25-29, 2007 2007, ORGN-471. 

18. Ma, L.; Williard, P. G., Generation of boron enolates from diaminoborane chlorides and 
ketones. Abstracts of Papers, 233rd ACS National Meeting, Chicago, IL, United States, 
March 25-29, 2007 2007, ORGN-779. 

19. Ma, L.; Hopson, R.; Williard, P. G., Structural studies of boron enolates by X-ray 
crystallography and DOSY NMR spectroscopy. Abstracts of Papers, 234th ACS National 
Meeting, Boston, MA, United States, August 19-23, 2007 2007, ORGN-023. 

20. Rella, M. R.; Williard, P. G., Selective oxidation of linear and cyclic peptides by dioxiranes. 
Abstracts of Papers, 234th ACS National Meeting, Boston, MA, United States, August 19-
23, 2007 2007, ORGN-140. 

21. Li, D.; Li, W.; Williard, P. G., Internal-standard system of multinuclear diffusion-ordered 
NMR spectroscopy and its applications in identification of organometallic complexes. 
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Abstracts of Papers, 234th ACS National Meeting, Boston, MA, United States, August 19-
23, 2007 2007, ORGN-851. 

22. Li, W.; Li, D.; Williard, P. G., New [1,2]-Wittig rearrangement: Methodology and 
application. Abstracts of Papers, 234th ACS National Meeting, Boston, MA, United States, 
August 19-23, 2007 2007, ORGN-871. 

23. Rella, M. R.; Williard, P. G., Selective hydroxylation of di- and tri-peptides bearing alkyl 
side chains by methyl(trifluoromethyl)dioxirane. Abstracts of Papers, 234th ACS National 
Meeting, Boston, MA, United States, August 19-23, 2007 2007, ORGN-919. 

24. Li, D.; Li, W.; Williard, P. G., Solution-state structures of chiral mixed aggregates by 
Diffusion-Ordered NMR spectroscopy. Abstracts of Papers, 235th ACS National Meeting, 
New Orleans, LA, United States, April 6-10, 2008 2008, ORGN-097. 

25. Li, D.; Li, W.; Williard, P. G., Lithium diisopropylamide and lithium hexamethyldisilazide 
aggregation state studies by Diffusion-Ordered NMR spectroscopy. Abstracts of Papers, 
235th ACS National Meeting, New Orleans, LA, United States, April 6-10, 2008 2008, 
INOR-736. 

26. Kagan, G. L.; Li, D.; Williard, P. G. "Solution state structures of potassium bis(trimethylsilyl)amide 
(KHMDS) and their relative reactivity". Abstracts of Papers, 237th ACS National Meeting, Salt 
Lake City, UT, United States, March 22-26, 2009 2009 ORGN-521. 
 

27. Li, W.; Kagan, G. L.; Hopson, R.; Williard, P. G. "Aggregation studies of organolithium complexes 
by 6Li DOSY, 1H DOSY and 1H, 6Li HOESY NMR methods". Abstract of Papers, 238th ACS 
National Meeting, Washington, DC, United States, August 16-20, 2009 2009 INOR-857. 
 

28.  Li, W.; Kagan, G. L.; Hopson, R.; Williard, P. G. "Lithium hexamethyldisilazide (LiHMDS)/donor 
molecule complexes: 1H and 13C DOSY studies". Abstract of Papers, 238th ACS National 
Meeting, Washington, DC, United States, August 16-20, 2009 2009 INOR-626. 
 

29.  Li, W.; Kagan, G.; Hopson, R.; Williard, P. "Facile formula weight analysis by diffusion-ordered 
NMR spectroscopy in physically separated diffusion systems". Abstracts of Papers, 240th ACS 
National Meeting, Boston, MA, United States, August 22-26, 2010 2010  ANYL-109. 

 
30. Kagan, G. L.; Socha, A. M.; Li, W.; Hopson, R.; Sello, J. K.; Williard, P. G. "Diffusion coefficient-

formula weight correlation analysis via DOSY NMR to examine acylglyceride mixtures and 
biodiesel production". Abstracts of Papers, 240th ACS National Meeting, Boston, MA, United 
States, August 22-26, 2010 2010  FUEL-127. 

 
31. Su, C.; Williard, P.; Guang, J. "Investigation of the aggregation states of chiral lithium amides using 

DOSY NMR". Abstracts of Papers, 243rd ACS National Meeting & Exposition, San Diego, CA, 
United States, March 25-29, 2012 2012  ORGN-892. 

 
32. Su, C.; Williard, P.; Hopson, R. "Development of C13 labeled internal references for 13C diffusion-
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ordered NMR spectroscopy (DOSY) with diffusion coefficient-formula weight (D-FW) analysis 
and its application in determining the FW of organolithium complexes in solution state". Abstracts 
of Papers, 245th ACS National Meeting & Exposition, New Orleans, LA, United States, April 7-11, 
2013 2013  ORGN-619. 
 

33. Guang, J.; Hopson, R.; Su, C.; Williard, P. "Referenced diffusion coefficient - formula weight (D-
FW) analysis of 2H diffusion-ordered NMR spectroscopy (DOSY) and applications to 
organometallic complexes". Abstracts of Papers, 245th ACS National Meeting & Exposition, New 
Orleans, LA, United States, April 7-11, 2013 2013  ORGN-561. 
 

34.  Liu, C.; Williard, P. G. "Solid and solution state characterization of lithium enolates of 
amides". Abstracts of Papers, 250th ACS National Meeting & Exposition, Boston, MA, 
United States, August 16-20, 2015 2015  ORGN-184.  
 

35. Guang, J.; Williard, P. G. "Solution and X-ray crystal structures of lithium pinacolone 
enolate solvated by HMPA". Abstracts of Papers, 249th ACS National Meeting & 
Exposition, Denver, CO, United States, March 22-26, 2015 2015  ORGN-366. 
 

36. Chen, J.; Zhang, Q.-F.; Williard, P. G.; Wang, L.-S. "Toward synthesis of the Au20 pyramid 
and other atom-precise gold nanoclusters using phosphine ligands". Abstracts of Papers, 
251st ACS National Meeting & Exposition, San Diego, CA, United States, March 13-17, 
2016 2016  COLL-302. 
 

37. Tai, O.; Williard, P. "Application of DOSY NMR: Solution state characterizations of 
lithium hexamethyldisilazide (LiHMDS) complexes with ethereal ligands and determination 
of equilibrium binding constants". Abstracts of Papers, 252nd ACS National Meeting & 
Exposition, Philadelphia, PA, United States, August 21-25, 2016 2016  ORGN-181. 
 

38. Zhang, Q.-F.; Williard, P. G.; Wang, L.-S. "Synthesis of diphosphine-protected 
Au22(C28H28OP2)7 nanocluster". Abstracts of Papers, 251st ACS National Meeting & 
Exposition, San Diego, CA, United States, March 13-17, 2016 2016  COLL-205. 
 

39. Tai, O.; Williard, P. G. "Ether solvated lithium pinacolone enolates: Solution and solid state 
characterizations". Abstracts of Papers, 253rd ACS National Meeting & Exposition, San 
Francisco, CA, United States, April 2-6, 2017 2017  ORGN-364. 

  

6. Research in progress: 
 
a) Development of new and useful asymmetric synthetic methodology and NMR techniques 

b) Development of new chiral polymeric reagents 

c) X-ray diffraction analysis of anions and reactive intermediates 
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d) Asymmetric selective oxidation peptides with dioxiranes 

7. Service: 
 
To the University: 

Department Committees 
 
Departmental Library Representative, 1979-80 
Departmental Safety Committee, 1984-88  
Chemistry Department Colloquia, 1988-89 
Departmental Liquid Nitrogen Use Committee, 1991, 1992 
Departmental Organic Seminars, 1988, 1993 
Departmental Computer Committee, 1983-1997  
Departmental Admissions Committee, 1980-83; 1994-1999; chair 2014-2016  
Departmental Lecturer Search Committee, chair, 2008-2009 
Department 2nd year Grad. Student Eval Committee, 2002-present 
Department Original Research Proposal Committee, 2007-present 
Department Junior Faculty Mentor, 2009-2014 
Departmental Instrument Committee - chairman  1997- 1999, 2010-2013 
Department Faculty Search Committee – 2015-2016 
 

University Committees 
 
University Committee on Academic Standing, 1980-83 
University Library Committee, 1984-88 
University Library Committee Chairman, 1987-88 
Chemistry Department Chairman 1999-2005, 2016-present 
University Safety Committee, 1987-88, 2002-2005 
Committee on Medical Faculty Reappointment & Tenure (CMFA) 1996-99, 2006-
 09, 2014-2017 
 

 Faculty advising:      

 Freshman Advisor:  

 AY 1982-83 
AY 1983-84 
AY 1984-85 
AY 1986-87 
AY 1987-88 
AY 1987-89 
AY 2001-02  
AY 2003-04  
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AY 2004-05 
AY 2008-09 (six students)  
AY 2009-10 (six students) 
AY 2010-11(six students) 
AY 2011-12 (four students: Kevin Kim, Nathan Kingston, Emily Longman, 
Elizabeth McGinn) 
AY 2012-13 (five students: Jovita Byemerwa, Brittney Gonzalez, James Ninia, 
Ellise Sharpe, Terrence Sinnot) 
AY 2014-2015 (four students: Ameyo Attila, Amy Lin, Colette Toal, Joshaya 
Trotman) 
AY 2015-16 (five students) 
AY 2016-17 (four students: Richard Hage, Michael Kearney,Nathan McDermott, 
Claire Schlaikjer, Miranda Villaneuva) 
AY 2017-18 (five students: William Andersen, Julia Johnston, Suhye Park, Zachary 
Schapire, Nathan Sinai) 

CAP Program:  Fall, 1983 

Sophomore Advisor:  

 AY 1995-1996 
AY 1996-1897  
AY 2009-10 (eight students) 
AY 2010-11 (six students) 
AY 2011-12 (five students: David Caianiello, Julie Diamond, Sarah Durney, 
Mauricio Pinilla, Ellen Richardson) 
AY 2012-13 (four students: Kevin Kim, Sally Kim, Nathan Kingston, Emily 
Longman) 
AY 2013-14 (five students: Jovita Byemerwa, Brittany Gonzalez, James Nina, Ellise 
Sharpe, Terrance Sinnott) 
AY 2015-16 (three students: Ameyo Attila, Amy Lin, Colette Toal) 
AY 2016-17 (four students) 
AY 2017-18 (five students: Richard Hage, Michael Kearney, Jeffery Kennan, 
Nathan McDermott, Claire Schlaikjer, Miranda Villaneuva) 
 

 

Outside the University: 
 
Fulbright Senior Research Fellowship Area Review Committee – France  & Portugal – 
2017-present 
National Institutes of Health Special Emphasis Study Section Reviewer, June 2005;  
      October 2005; Jan 2006; June 2006; Oct 2006; Nov 2006; June 2007; May 2008; 
      October 2009; Aptil 2010, Jan 2011, *June 2012 
National Institutes of Health Cancer Biology-Immunology 
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     Contracts Review Committee, 1992 
National Institutes of Health Developmental Therapeutics 
     Study Section, 1988-92 
National Cancer Institute - Special Site Visit Review 
     Committee, 1990, 1999, 2000, 2001, 2004,  
American Cancer Society, Medicinal Chemistry Study 
     Section, 1989, 1991 
National Institutes of Health Ad Hoc Study Section, March 
     1982, April 1983, November 1983, November 1987, September 2002, 
      September, 2004 
National American Cancer Society Personnel Review Committee C,  
     Committee, 1993-1996, 2006 
National American Cancer Society Medicinal & Drug Development Review 
      Committee, 1996-1999; Committee Chairman 1997-1999 
Technical Reviewer for:  J. Am. Chem. Soc., J. Org.  
     Chemistry, Tetrahedron Lett., J. Chem. Research, 
     Acta Cryst. Sect. C, National Science Foundation, National Institutes of Health, 
     Journal of the Chemical Society, Pakistan Chemical Society, American 
     Chemical Society, Petroleum Research Fund, Organometallics, 
     Canadian J. Chem., Organic Letters 
 
Book Reviewer for: J. Pharm. Sci., Acta Crystallographia, J. Am. Chem. Soc.,  
Software review for J. Amer. Chem. Soc. 

 
8. Academic Honors: 

 
Gertrude H. Deppen Scholarship, 1968-72 
Phi Lambda Upsilon, 1969 
Phi Beta Kappa, Bucknell University, 1971 
ACS Susquehanna Valley Section Award, 1972 
University Faculty Fellow, Columbia University, 1972-73 
Sigma Xi, 1973 
George B. Pegram, Distinguished Fellow, Columbia University, 1976 
National Institutes of Health Postdoctoral Fellow, 1977-79 
Visiting Scientist Suntory Institute for Bioorganic Chemistry, 
   Osaka, Japan, 1984 
National Institutes of Health, Research Career Development Award, 1988-93 
Vitamin D Research Group Award, 1998 
Japanese Society for the Promotion of Science, Senior Fellowship, 2013 
*J William Fulbright Fellowship, Research Scholar, Univ. Rouen, France, 2015-16 

 

 Grants: (funded) 
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 *NSF Research Award, 2015-2018 
NSF Research Award, 2011-2014 
Supplemental NSF Equipment (NMR) Award, 2012 
NSF Research Award, 2007-2010 
NIH Public Health Service Grant (R01, sole PI), 1986-2007  
NSF Research Award, 2002-2005  
NIH Shared Instrumentation Grant (co-PI), 1997 & 2000 
Rhone-Poulenc-Rohr, Post-Doctoral Research Support, 1998-2000  
Zeneca, Inc., Scientific Research Fellowship &Academic Industrial Collaboration, 1994-1998 
National Acad. of Sciences/Eastern European Proj. Dev., 1991 
NIH- Shared Instrumentation Grant  (PI) , 1991-1992 
NIH Research Career Development Award, July, 1988-1993 
NSF Travel Grant, 8/84, 11/85, 8/91 
Biomedical Research Support Grant, 6/79, 6/80, 10/80, 3/82, 
     11/83, 5/88, 5/91 
American Cancer Society Institutional Subgrant, 8/79, 9/82 
American Chemical Society, Type G, 10/80 
Research Corporation, 1/80 

9. Teaching: 

Courses taught: (enrollments in parentheses)  
1979-80 Chemistry 242 and 11 (lecture) 
1980-81 Chemistry 12 (lecture) and 243 
1981-82 Chemistry 242 and 11 (lecture)  
1982-83 Chemistry 12 (lab) and 11(lecture) 
1983-84 Chemistry 12 (lecture) and junior faculty sabbatical 
1984-85 Chemistry 12 (lecture) 
1985-86 Chemistry 12 lab, Chemistry 243 
1986-87 Chemistry 12 lab, Chemistry 243 
1987-88 Chemistry 242, 36, (lecture)  
1988-89 Chemistry 242, 241 
1989-90 RCDA (no teaching required) 
1990-91 Chemistry 242, 297, 298 (RCDA) 
1991-92 Chemistry 242, 297, 298 (RCDA) 
1992-93 Chemistry 243, 297, 298 (RCDA) 
1993-94 Chemistry 36, 243, 197, 297, 298 
1994-95 Chemistry 221 & (faculty sabbatical) 
1995-96 Chemistry 25 lab, 145, 297, 298 
1996-97 Chemistry 25 lab, 145, 297, 298 
1997-98 Chemistry 26 lab & (faculty sabbatical) 
1998-99 Chemistry 25 (lecture) & Chemistry 243 
1999-00 Chemistry 242 & (Dept. Chair) 
2000-01 Chemistry 243 & (Dept. Chair) 
2001-02 Chemistry 242 & 243 (Dept. Chair) 
2002-03 Chemistry 243 (Dept. Chair) 
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2003-04 Chemistry 35 (Dept. Chair) 
2004-05 Chemistry 35 lab (Dept. Chair) 
2005-06 (no courses assigned – faculty sabbatical) 
2006-07 Chemistry 156a, 156b 
2007-08 Chemistry 156c, 243 
2008-09 Chemistry 1560c, 0080b, 2430, 0980, 0990, 2980, 2990 
2009-10 Chemistry 1560b, 0080b, 1970, 1980, 2430, 2970, 2980 
2010-11 Chemistry  0080, 0970, 2420, 2210, 2980, 2990 
2011-12 Chemistry  0080(11), 2420(8), 1970(1), 1980(1), 2980(3), 

2990(2),(faculty sabbatical – spring 2012) 
2012-13 Chemistry  0080(9), 0097(1), 1560(?), 2420(11), 2980(2), 2990(2) 
2013-14 Chemistry 1560(14), 2420(4), 2980(4), 2990(4) 
2014-15 Chemistry 0080(8), 0350(180), 2420(8), 2980(3), 2990(3) 
2015-16 Chemistry 1560(4), 1980(1), 2420(4), 2980(3) 
2016-17 Chemistry 1560(6), 2420(8), 2980(5) 

 
 

 
 
6 M.S.    Students Completed: June 1987, June 1989, June 1991, June 1994, June 2006, May 
2017 
 
23 Ph.D. Students Completed:  September 1983; June 1984 (2); 
                    December 1985; October, 1987; June, 1989 
                    December 1989, July 1993, May 1997, December 1997, January, 2001 
                    January 2004 (2), January 2007,  July 2007, August 2007, October 2007, 
                    October, 2008, January 2011, September 2013, May 2015, April 2017 (2),  
                    August 2017 (1) 
 
Ph.D. Candidates (as of 12/31/17):  two (2)  (Huan Pang,, Quingyu Ye) 
 

10. Personal hobbies: athletics and woodworking (18th century furniture reproduction) 
 
Certified Marathons completed:  
Cape Cod; Nov 1987;  New York City; Nov 1988, Nov 1992;  Rhode Island; Oct 1989;  
Boston; Apr 1990;  Honolulu; Dec 2010, Dec 2015 
 

11. Updated:  January, 2018  


