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1. 1988  M.E. Jung and J. Gervay "Studies on the Effects of Substituents on Rate 

Enhancements in Intramolecular Diels-Alder Reactions: Reasons for the Gem-Dialkyl 

Effect"Tetrahedron Lett., 29, 2429. 

 

2. 1989   M.E. Jung and J. Gervay "Solvent Effects in Intramolecular Diels-Alder Reactions 

of 2-Furfuryl Methyl Fumarates: Evidence for a Polar Transition State" J. Am. Chem. Soc., 

111, 5469. 

 

3. 1990  M.E. Jung and J. Gervay "A New NMR Technique for Measuring the Ground State 

Populations of Formate Esters:  Polar Aprotic Solvents Favor the s-cis (E)-Isomer of t-

Butyl Formate" Tetrahedron Lett., 31, 4685. 

 

4. 1991  M.E. Jung and J. Gervay "gem-Dialkyl Effect in the Intramolecular Diels-Alder 
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5. 1991  J. Gervay  and S.J. Danishefsky "A Stereospecific Route to 2-Deoxy-β-Glycosides" 

J. Org. Chem., 56, 5448. 

 

6. 1992  S.J. Danishefsky, J. Gervay,  J.M. Peterson, F.E. McDonald, K. Koseki, T. Oriyama, 

D.A. Griffith, C.H. Wong and D.P. Dumas "Remarkable Regioselectivity in the Chemical 

Glycosylation of Glycal Acceptors: A Concise Solution to the Synthesis of Sialyl-Lewis X 

Glycal" J. Am. Chem. Soc., 114, 8329. 
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pyranoside" J. Mag. Res. Series B,, 103, 185. 

 

10. 1994  J. Gervay and Gy. Batta "pH Dependent C6 and C8 13C Chemical ShiftAssignment in 

N-Acetyl Neuraminic Acid" Tetrahedron Lett, 35, 3009. 

 

11. 1995  Gy. Batta and J. Gervay "Solution-Phase 13C and 1H Chemical Shift Anisotropy of 

Sialic Acid and Its Homopolymer (Colominic Acid) from Cross-Correlated Relaxation" J. 
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12. 1995  S.J. Danishefsky, J. Gervay, J.M. Peterson, F.E. McDonald, K. Koseki; D.A. 

Griffith; T. Oriyama; and S.P. Marsden "Application of Glycals to the Synthesis of 

Oligosaccharides:  Convergent Total Syntheses of the Lewis X Trisaccharide Sialyl Lewis 

X Antigenic Determinant and Higher Congeners" J. Am. Chem. Soc, 117., 1940. 
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13. 1996  T. M. Flaherty and J. Gervay "2D NMR Analysis of the Polylactone Derivative of 
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281, 173.  
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21. 1997  J. Gervay, N.N. Mamuya and R. A. Barber "Synthesis of 13C Enriched Sialyllactones 

and Their Characterization Using Isotope Edited Inverse Detected NMR Spectroscopy" 

Tetrahedron Lett., 38, 1865. 
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22. 1997  J. Gervay, T. Nguyen, and M.J. Hadd "Mechanistic Studies on the Stereoselective 

Synthesis of Glycosyl Iodides:  First Characterization of β-Glycosyl Iodides" Carbohydr. 

Res., 300, 119. 

 

23. 1997  A.L. Parrill, N. Mamuya, D.P. Dolata, and J. Gervay "Computational Studies of 

Siallyllactones:  Methods and Uses Glycoconj., 14, 523. 

 

24. 1997  J. Gervay, P.S. Ramamoorthy, and N.N. Mamuya "Ring Opening of Sialyllactones 

with Glycine Esters:  Synthesis of Selectively Protected Glycinyl-NeuAc 

Saccharopeptides" Tetrahedron, 53, 11039. 

 

25. 1997  J. Gervay, T.M. Flaherty, and Daniel Holmes "Studies on the Stereoselective 

Synthesis of C-Glycoside Sulfones as Potential Glycosyl Transferase Inhibitors" 

Tetrahedron, 53, 16355. 

 

26. 1997  J. Gervay and T.Q. Gregar “HI/Acetic Acid Reduction of Peracetylated N-Acetyl 

Neuraminic Acid Esters to Stereoselectively Provide α-2-Deoxy-2-hydrido Derivatives” 

Tetrahedron Lett., 38, 5921. 

 

27. 1997  J. Gervay and M.J. Hadd “Anionic Additions to Glycosyl Iodides:  Highly 

Stereoselective Syntheses of β C-, N-, and O-Glycosides” J. Org. Chem., 62, 6961. 

 

28. 1997  P.S. Ramamoorthy and J. Gervay “Solution Phase Synthesis of Amide Linked N-

Acetyl Neuraminic Acid, α-Amino Acid, and Sugar Amino Acid Conjugates” J. Org. 

Chem., 62, 7801.  

 

29. 1998  J. Gervay “Perspectives from a Newly Begun Career”  J. Chem. Ed. 75, 1521. 

 

30. 1998  L. Szabo, B.L. Smith, K.D. McReynolds, A.L. Parrill, E.R. Morris, and J. Gervay 

“Solid Phase Synthesis and Secondary Structural Studies of (1→5) Amide Linked 

Sialooligomers”J. Org. Chem., 63, 1074-1078. 
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31. 1998  J. Gervay “Glycosyl Iodides in Organic Synthesis” in Organic Synthesis Theory and 

Application, JAI Press Monograph Series, 4, 121-153. 

 

32. 1998  J. Gervay  review of “Carbohydrates in Drug Design”  Edited by Zbigniew  

 J. Witczak and Karl A. Nieforth (University of Connecticut). Marcel Dekker: New 

York.1997. ix + 703 pp. .00. ISBN 0-8247-9982-8., J. Am. Chem. Soc. 120(22, 5604-5604. 

 

33.  1998  J. Gervay and P.S. Ramamoorthy review of “The Chemistry of C-Glycosides” by 

D.E. Levy and C. Tang. Springer-Verlag: New York. ChemTracts, 11, 309. 

 

34.  1998  J. Gervay review of “Monosaccharides:  Their Chemistry and Their Roles in Natural 

Products” ChemTracts, 11, 310. 

 

35. 1999  J. Gervay and K.D. McReynolds "Utilization of ELISA Technology to Measure 

Biological Activities of Relevant in Disease States" Curr. Med. Chem., 6, 129-153. 

 

36. 1999  K.D. McReynolds, M.J. Hadd, and J. Gervay-Hague "Synthesis of Biotinylated 

Glycoconjugates and Their Use in a Novel ELISA for Direct Comparison of HIV-1 Gp120 

Recognition of GalCer and Related Carbohydrate Analogs" Bioconj. Chem., 10, 1021. 

 

37. 1999  M.J. Hadd and J. Gervay "Glycosyl Iodides Are Highly Efficient Donors Under 

Neutral Conditions" Carbohydr. Res., 320, 61-69. 

 

38. 2000  K.D. McReynolds and J. Gervay-Hague "The Use of Circular Dichroism in Structure 

Determination of Unnatural Peptides and Carbohydrate-Based Materials" Tetrahedron 

Asymmetry, 11, 337-362.  

 

39. 2000  J.C. Conboy, K. D. McReynolds, J. Gervay-Hague, and S.S. Saavedra "Gp120 Binds 

Cooperatively to Several Biologically Relevant Glycosphingolipids:  Quantitative 
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Measurements at Equilibrium by Total Internal Reflection Fluorescence Microscopy" 

Angew. Chem. Int. Engl. Ed., 39, 2882-2884.  

 

40. 2001  J. Gervay-Hague and T.M. Weathers "Pyranosyl Sugar Amino Acid Conjugates: 

Their Biological Origins, Synthetic Preparations, and Structural Characterization"  Carolyn 

Bertozzi and George Wang, Editors, Glycochemistry Marcel Dekker Inc., New York 

 

41. 2001  M.J. Hadd, M.A. Smith, M.D. Carducci, J. Gervay-Hague "A Novel Reagent for the 

Synthesis of Geminal Disulfones" Tetrahedron Lett. 42, 5137-5140. 

 

42. 2001  A. Bhat, J. Gervay-Hague "Efficient Syntheses of β-Cyanosugars Using Glycosyl 

Iodides Generated from Per-O-Silylated Mono- and Disaccharides" Organic Lett. 3, 2081-

2084. 

 

43. 2002  J.C. Conboy, K.D. McReynolds, J. Gervay-Hague, and S.S. Saavedra "Quantitative 

Measurements of Recombinant HIV Surface Glycoprotein Gp120 Binding to 

Glycosphingolipids Expressed in Planar Supported Lipid Bilayers"  J. Am. Chem. Soc. 124, 

968-977. 

 

44. 2002  K.D. McReynolds, A. Bhat, J.C. Conboy, S.S. Saavedra, and J. Gervay-Hague "Non-

natural Glycosphingolipids and Structurally Simpler Analogs Bind HIV-1 Recombinant 

Gp120" Bioorganic and Med. Chem., 1, 625-637. 

 

45. 2002  S. N. Lam and J. Gervay-Hague “Solution-Phase Hexasaccharide Synthesis Using 

Glucosyl Iodides” Org. Lett., 4, 2039-2042. 

 

46. 2002 R.Y. LaBell, N.E. Jacobsen, J.Gervay-Hague, and D.F. O’Brien “Synthesis of 

Novel Glycolipids That Bind HIV-1 Gp120” Bioconjugate Chem., 13, 143-149. 

 

47. 2002  S. Lam and J. Gervay-Hague “Solution- and Solid-Phase Oligosaccharide  

Synthesis Using Glucosyl Iodides: A Comparative Study” Carbohydr. Res 337, 1953-65. 
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48. 2003  L. Ying and J. Gervay-Hague “General Methods for the Synthesis of Glycopyranosyl 

Azide Uronic Acids” Carbohydr. Res. 338, 835-41.  

 

49. 2003  B. Nolting, J.-J. Yu, G.-y. Liu, S.-J. Cho, S. Kauzlarich and J. Gervay-Hague 

“Synthesis of Gold Glyconanoparticles and Biological Evaluation of Recombinant Gp120 

Interactions” Langmuir, 19, 6465-73. 

 

50.  2003  S.N. Lam and J. Gervay-Hague “An Effcient route to 2-Deoxy-β-O-aryl-D-

Glycosides via Direct Displacement of Glycosyl Iodides” Org. Lett. 5(22),  4219-4222.  

 

51. 2004  T.Q. Gregar and J. Gervay-Hague “Synthesis of Oligomers Derived from Amide-

Linked Neuraminic Acid Analogs” J. Org. Chem. 69(4),  1001-1009. 

 

52.  2004  L. Ying and J. Gervay-Hague “Synthesis of N-(fluorine-9-

ylmethoxycarbonyl)glycopyranosylamine uronic acids” Carbohydr. Res. 339(2),  367-375.  

 

53. 2004  D. Dabideen and J. Gervay-Hague “Unique Reactions of Glycosyl Iodides with Oxa- 

and Thiocycloalkane Acceptors.    Organic Letters,  6(6),  973-975.  

 

54. 2004  L. Ying, R. Liu, J. Zhang, K. Lam, C.B. Lebrilla, J. Gervay-Hague  “A Topologically 

Segregated One-Bead-One-Compound Combinatorial Glycopeptide Library for 

Identification of High-Affinity Lectin Ligands” J. Comb. Chem. 7, 372-384 

 

55. 2005  S.N. Lam,  and J. Gervay-Hague “Glycal Scavenging in the Synthesis of  

Disaccharides Using Mannosyl Iodide Donors” J. Org. Chem. 70(6), 2387-2390 

 

56. 2005  W. Du, and J. Gervay-Hague “Efficient Synthesis of α-Galactosyl Ceramide 

Analogues Using Glycosyl Iodide Donors” Org. Lett. 7(10), 2063-2065 

 

57. 2005  D.C. Meadows, T.B. Mathews, T.W. North, M.J. Hadd, C.L. Kuo, N. Neamati, D. 
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Tantillo, J. Gervay-Hague  “Synthesis and Biological Evaluation of Geminal Disulfones as 

HIV-1 Integrase Inhibitors” J. Med. Chem.  48(14),  4526-4534. 

 

58. 2005  V. Sriram, W. Du, J. Gervay-Hague, and R.R. Brutkiewicz “Cell Wall 

Glycosphingolipids of Sphingomonas paucimobilis are CD1d-specific ligands for NKT 

cells” Eur. J. Immun. 35, 1692-1701 

 

59. 2005  L. Ying, and J. Gervay-Hague “One-Bead-One-Inhibitor-One-Substrate Screening of 

Neuraminidase Activity” ChemBioChem. 6, 1857-1865. 

60. 2005  M. El-Badry and J. Gervay-Hague  “Thermal effect in beta-stereoselective 

glycosylation reactions using glycosyl iodides” Tetrahedron Lett. 46(39), 6727. 

61. 2005  Lam, S.N. and J. Gervay-Hague “Efficient Synthesis of Man2, Man3, and Man5 

Oligosaccharides, Using Mannosyl Iodide Donors” J. Org. Chem. 70, 8772-8779. 

62. 2005  Yu, J.-J., B. Nolting, Y.H. Tan, X. Li, J. Gervay-Hague, and G.-y. Liu “Polyvalent 

interactions of HIV-gp120 protein and nanostructures of carbohydrate ligands” 

NanoBiotechnology, 1, 201-210. 

63. 2005  Renukaradhya, G.J., T.J.R. Webb, M.A. Khan, Y.L. Lin, W. Du, J. Gervay-Hague, 

and R.R. Brutkiewicz “Virus-induced inhibition of CD1d1-mediated antigen presentation: 

reciprocal regulation by p38 and ERK” J. Immunol. 175 (7), 4301-4308. 

64. 2006  Meadows, D.C., and J. Gervay-Hague “Current Developments in HIV 

Chemotherapy” ChemMedChem, 1, 16-29. 

65. 2006  Renukaradhya, G.J., V. Sriram, W. Du, J. Gervay-Hague, L. Van Kaer, and R. R. 

Brutkiewicz “Inhibition of Antitumor Immunity by Invariant Natural Killer T Cells in a T-

Cell Lymphoma Model in Vivo” Int. J. Cancer, 118, 3045-3053. 



11 

66. 2006  Larkin, J., G. J. Renukaradhya, V. Sriram, W. Du, J. Gervay-Hague, L. Van Kaer, 

and R. R. Brutkiewicz “CD44 Differentially Activates Mouse NK T Cells and 

Conventional T Cells” J. Immun., 177, 268-279. 

67. 2006  Meadows, D.C, D.J. Tantillo, and J. Gervay-Hague, “Correlation of Biological 

Activity with Active Site Binding Modes of Geminal Disulfone HIV-1 Integrase 

Inhibitors” ChemMedChem, 1, 959-964. 

68. 2006  Meadows, D. C., and J. Gervay-Hague “Vinyl Sulfones: Synthetic Preparations and 

Medicinal Chemistry Applications” Med. Res. Rev., 26, 793-814. 

69. 2006  Webb, T.J.R., R.A. Litavecz, M.A. Khan, W. Du, J. Gervay-Hague, G.J. 

Renukaradhya, and R.R. Brutkiewicz “Inhibition of CD1d1-mediated Antigen Presentation 

by the Vaccinia Virus B1R and H5R Molecules” Euro. J. Immunol., 36, 2595-2600. 

70. 2006 Kulkarni, S.S., and J. Gervay-Hague “Efficient Synthesis of a C-Analogue of the 

Immunogenic Bacterial Glycolipid BbGl2” Org. Lett., 8, 5765-5768. 

71. 2006  Meadows, D.C., and J. Gervay-Hague “Ring Substituent Effects on Biological 

Activity of Vinyl Sulfones as Inhibitors of HIV-1” Bioorg. Med. Chem., 15, 1127-1137. 

72. 2007  Natarajan, A., W. Du, C. Xiong, G.L. DeNardo, S.J. DeNardo and J. Gervay-Hague 

“Construction of di-scFv through a trivalent alkyne–azide 1,3-dipolar cycloaddition” Chem 
Commun., 695-697. 

73. 2007  Broxmeyer, H.E., A. Dent, S. Cooper, G. Hangoc, Z.-Y. Wang, W. Du, J. Gervay-

Hague, V. Sriram, G.J. Renukaradhya, and R.R. Brutkiewicz “A Role for Natural Killer T 

Cells and CD1d Molecules in Counteracting Suppression of Hematopoiesis in Mice 

Induced by Infection with Murine Cytomegalovirus” Exper. Hematology, 35, 87-93. 
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74. 2007  McReynolds, K. D.; Gervay-Hague, Jacquelyn.  “Chemotherapeutic Interventions 

Targeting HIV Interactions with Host-Associated Carbohydrates” Chemical Reviews, 107, 

1533-1552. 

75. 2007  Duong, Y.T., D.C. Meadows, I.K. Srivastava, J. Gervay-Hague, and T.W. North 

“Direct Inactivation of Human Immunodeficiency Virus Type 1 by a Novel Small-

Molecule Entry Inhibitor, DCM205” Antimicrob. Agent Chemother., 51, 1780-1786. 

76. 2007  El-Badri, M.H., D. Willenbring, D.J. Tantillo, and J. Gervay-Hague “Mechanistic 

Studies on the Stereoselective Formation of β-Mannosides from Mannosyl Iodides Using 

α-Deuterium Kinetic Isotope Effects” J. Org. Chem., 72, 4663-4672. 

77. 2007  Du, W., S.S. Kulkarni, and J. Gervay-Hague “Efficient, One-Pot Syntheses of 
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78. 2007  Wong, J.H.W., M.M. Olmstead, and J. Gervay-Hague “A Diisopropoxyphosphonate 

Monosulfone” Acta Cryst. Sec. E. 63, 3045 
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Brutkiewicz. “Type I NKT Cells Protect (and Type II NKT Cells Supress) the Host’s 

Innate Antitumor Immune Response to a B-Cell Lymphoma” Blood, 111, 5637-5645. 

 

86. 2008  Khan, M.A., V. Sriram, G.J. Renukaradhya, W. Du, J. Gervay-Hague, and R.R. 

Brutkiewicz “Apoptosis-induced inhibition of CD1d-mediated antigen presentation: 

different roles for caspases and signal transduction pathways” Immunology, 125(1), 80-90. 

 

87. 2008 Boger, Dale: Charette, Andre; Davies, Hum M. L.; Farina, Vittorio; Gervay-Hague, 

Jacquelyn; Martinalli, Michael J.; McCombie, Stuart W.; Miller, Scott J.; Rychnovsky, 

Scott D.; Weinreb, Steven M.; Wipf, Peter; Editors. Organic Reactions; Volume 71. 771 

pp. 

 

88. 2008  Kulkarni, S.S. and J. Gervay-Hague “Two Step Synthesis of the Immunogenic 

Bacterial Glycolipid BbGl1” Organic Letters, 10, 4739-4742. 

 

89. 2008  Tan, Y.H., M. Liu, B. Nolting, J.G. Go, J. Gervay-Hague, and G.-y. Liu “A 

Nanoengineering Approach for Investigation and Regulation of Protein Immobilization” 

ACS Nano, 2(11), 2374-2384. 

 

90. 2008  Wong, J.H., U. Sahni, Y.Li, X. Chen, and J. Gervay-Hague “Synthesis of Sulfone-

based Nucleotide Isosteres: Identification of CMP-Sialic Acid Synthetase Inhibitors ” 

Organic and Biomolecular Chemistry, First published as an Advance Article on the web 

17th November, 2008.  



14 

 

91. 2008  Kulkarni, S.S., and J. Gervay-Hague. Synthesis of Glycolipid Antigens.   Chemical 

Glycobiology, ACS Symposium Series 990, Chen, Xi, Halcomb, Randall L, and Wang, 

Peng George, Editors, Oxford University Press, 153-166. 

 

92. 2009  Li, Wei; Sofi, M. Hanief; Wei, Datsen G.; Du, Wenjun; Gervay-Hague, Jacquelyn; 

Renukaradhya, Gourapura J.; Brutkiewicz, Randy R.; Chang, Cheong-Hee. “MHC class II-

expressing thymocites suppress invariant NKT cell development.”  Immunology and Cell 

Biology, 87, 186-189. 

 

93. 2009  Khan, Masood A.; Gallo, Richard M.; Renukaradhya, Gourapura J.; Du, Wenjun; 

Gervay-Hague, Jacquelyn; Brutkiewicz, Randy R. “Statins Impair CD1d-Mediated Antigen 

Presentation through the Inhibition of Prenylation”  Journal of Immunology, 182 (8), 4744-

4750. 

 

94. 2009  Saludes, Jonel P.; Ames, James B.; Gervay-Hague, Jacquelyn “Synthesis and 

Structural Characterization of Sialic Acid-Glutamic Acid Hybrid Foldamers as 

Conformational Surrogates of α-2,8-Linked Polysialic Acid” J. Am. Chem. Soc., 131, 15, 

5495-5505. 

 

95.  2009  Horn, Evan J.; Gervay-Hague, Jacquelyn “Efficient Method for the Preparation of 

Peracetylated Neu5Ac2en by Flash Vacuum Pyrolysis” J. Org. Chem., (11), 4357-9. doi 

10.1021/jo900224t. 

96. 2009, Chen, C.-S.; Yu, Y.-P.; Lin, B.-C.; Gervay-Hague, J.; Fang, J.-M.; Hsu, C.-P.; Wu, 

S.-H. The Observation of the C-H---Osp3 Hydrogen Bond in Trisialic Acid Lactone and Its 

Implications for Cooperative Lactonization. Eur. J. Org. Chem.  (20), 3351-3356, S3351/1-

S3351/8. 

 

97.  2009, Wong, J. H.; Sahni, U.; Li, Y.; Chen, X.; Gervay-Hague, J. Synthesis of sulfone-

based nucleotide isosteres: identification of CMP-sialic acid synthetase inhibitors. Org 

Biomol Chem 7 (1), 27-9. doi 10.1039/b819155g 
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• Patents: 

1. 2002 J. Gervay-Hague and M.J. Hadd "Disulfone Agents and Methods of Preparing and  

   Using Same" US-Patent 6,498,277 B1. 

 

2. 2004 J. Gervay-Hague and M.J. Hadd “Disulfone Agents and Methods of Preparing and  

   Using Same” US-Patent No. 6,812,365 B2. 

 

3. 2003 J. Gervay-Hague “Preparation and Use of Gold Glyconanoparticles” Provisional  

   Application Serial No. 60/475,836.  Filed on June 3, 2003. 

 

4. 2004 J. Gervay-Hague and L. Ying “Labeled Substrate Conjugates for  

  Identifying Enzyme Inhibitors” Provisional Application Serial No. 60/591,414. 

 

5.  2005   J. Gervay-Hague and W. Du  “Highly efficient synthesis of alpha-O-Galactosyl  

  Ceramides” US Serial No.:  60/658,936; UC Ref 2005-387-26.  

 

6.  2006 J. Gervay-Hague, W. Du, A. Natarajan,  S. DeNardo “Construction of Multivalent 

  Antibody scFv Through Cu(I) Catalyzed 1,3-Dipolar Cycloaddition” Provisional  

UC Case NO. 2006-340. 

 

7. 2006 J. Gervay-Hague, T. W. North, D. C. Meadows, Y. T. Duong “Synthesis,  

Mechanistic Studies, and Anti-HIV Properties of Potent Geminal Disulfone-

Containing Compounds: Identification of a Coreceptor-Independent Small 

Molecule Inhibitor of Viral Entry” UC Case NO. 2006-248-1. 

 

8. 2008 J. Gervay-Hague, Wenjun Du, Suvarn Kulkarni, and Matthew Schombs “One-pot 

Synthesis of unprotected α/β-O-glycolipids” 

• Theses and Dissertations by Students Under Professor Gervay-Hague’s Direction: 

1. Abigail L. Parrill, M.S. 1996 "Supplementing Traditional Chemical Education in the 
World Wide Web"  
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2. Nellie N. Mamuya, M.S. 1996 "Synthesis and NMR Studies of Neuraminidase 
Inhibitors" 

3. Abigail L. Parrill, Ph.D., 1996 "Applications of Artificial Intelligence in Drug Design" 

4. Terrence M. Flaherty, Ph.D., 1997 "1. Synthesis of C-Glycoside Sulfones via Oxirane-
Thiirane Exchange. 2. Preparation of Sialic Acid Derivatives Amenable to Solid Phase 
Synthesis. 3. Conformational Analysis of Complex Polysaccharides" 

5. Truc N. Nguyen, M.S. 1997 "1. Mechanistic Studies on the Formation of Glycosyl 
Iodides. 2. Synthesis of Amino Sugars via Glycosyl Iodides" 

6. Can P. Nguyen, M.S. 1998 "Solution and Solid-Phase Synthesis of Sialooligomers" 

7. Michael J. Hadd, Ph.D.,1998 "1. Anionic Additions to Glycosyl Iodides. 2. Neutral 
Addition of Alcohols to Glycosyl Iodides. 3. Glycosyl Iodides in Solid Phase 
Oligosaccharide Synthesis" 

8. Nathan E. Stott, B.S. with Honors 1998 "Approaches to the Preparation of Psychosine 
Functionalized Polyamide Dendrimers with Buckminsterfullerene Cores"  

9. Olivia E. Oehrle-Steele, B.S. with honors, 1999 "Use of ELISA to Investigate pH-
Dependent Interactions Between Antibodies to Neisseria Meningitidis Strain B and 
Membrane Bound Colominic Acid" 

10. Katherine D. McReynolds, Ph.D., 1999 "1. Development of a Novel Elisa for the 
Testing of Glycobioconjugates as Anti-HIV Agents.  2. Synthesis of Potential 
Inhibitors of the HIV Entry Mechanism. 3. Probing the Secondary Structural 
Characteristics of Oligosaccharides Utilizing Circular Dichroism" 

11. Denise M. Scofield, M.S. 1999 "Synthesis of Non-Natural Carbohydrate-Based 
Ligands Designed to Bind HIV Gp120" 

12. Son N. Lam, M.S. 2000 "Glycosylations via In Situ Formation of Glycosyl Iodides 
from Glycosyl Bromides" 

13. Travis Q. Gregar, Ph.D., 2001 "Synthesis and Structural Characterization of Amide-
Linked Neuraminic Acid Derivatives"  

14. Son N. Lam, Ph.D., 2003 “Glycosyl iodides:  A modern tool for Oligosaccharide 
Synthesis” 

15. Laiqiang Ying, Ph.D., 2004 “I. Synthesis of Carbohydrate-Derived Building Blocks. II. 
Construction of Combinatorial and Parallel Libraries. III. Development of Fluorogenic 
Substrates for High-throughput Screening” 

16. Jessica Wong, M.S. 2004 “Synthesis of Transition-State Analogs of GDP-Fucose as 
Glycosyl Transferase Inhibitors” 
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17. D. Christopher Meadows, Ph.D., 2005 “Design Synthesis and HIV Activity of Geminal 
Dislphone-containing Compounds” 

18. Yan Lu, M.S. 2005 “Synthesis of Neuraminidase Inhibitors Using Click Chemistry” 

19. Wenjun Du, Ph.D., 2006  “Stereoselective Synthesis of α O-Galactolipids and 
Construction of Di-ScFv through a Trialkyne-Azide 1,3-Dipolar Cycloaddition” 

20. Mohamed El-Badri, Ph.D., 2007  “Synthetic and Physical Organic Studies of 
Stereoselective Glycosylation Reactions Using Glycosyl Iodides” 

21. Urvashi Sahni, Ph.D., 2009 “Synthesis of Disulfone Analogs of Glycosyltransferases as 
Chemotherapeutic Agents” 

22. Jonel P. Saludes, Ph.D., 2009 “Synthesis, Structural Characterization, Conformational 
Analysis and Plasma Stability Studies of Alpha/Delta-Hybrid Peptides Derived from 
2,3-Dehydroneuraminic Acid and Glutamic Acids” 

 

• Research Accomplishments 

 Our research team has established an internationally recognized program in the area of 

organic synthesis directed toward the design and synthesis of chemotherapeutics targeting HIV 

infection and cancer.  Although the disease states differ,  our method of drug development has 

consistently involved understanding disease processes at a molecular level so that rational drug 

design can be implemented.  This approach has led us to studies at the interface of chemistry, 

biology, and virology.  Our work is characterized by a total approach to drug design and 

synthesis that utilizes a wide variety of experimental tools available to chemists and biologists.   

 Synthetic expertise has been our most important contribution, allowing us to prepare 

compounds that uniquely serve as biological probes for structure/activity relationship (SAR) 

studies (pubs 35, 36, 39, 43, 44, 46, and 49).  For several years, our efforts have concentrated on 

the design and synthesis of HIV/Host cell entry inhibitors based upon the galactosyl ceramide (β-

GalCer) recognition element.  HIV gains entry into T-cells through a process that begins with 

HIV-associated glycoprotein (gp120) recognition of a critical domain (CD4) on the host cell.  

Following this event, gp120 binds a chemokine co-receptor.  This interaction leads to unmasking 

of the viral fusion domain, which initiates viral entry into the host cell.  HIV is also capable of 

infecting cells that do not express CD4 through an alternate pathway involving recognition of a 

cell surface glycosphingolipid known as GalCer.  The CD4, chemokine co-receptor, and GalCer 
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binding sites on gp120 are unique and each offers a target of opportunity for chemotherapeutic 

intervention.  The GalCer site is of particular interest, since it may provide a means of delivering 

compounds to the surface of HIV that could prevent recognition of the chemokine co-receptor 

site, and consequently inhibit viral fusion with host cells.  

 We have focused on the identification of non-natural GalCer analogs that could serve as 

alternate ligands for gp120.  Rapid screening biological assays have also been developed in my 

laboratory to support SAR studies (pubs 35, 36, 43, 44, 49, WCT patent application 

10/860,390).  We have quantitatively measured interactions between the viral surface protein and 

host cell carbohydrate ligands for the first time. These measurements have provided valuable 

insight into targeted recognition processes and have facilitated identification of lead drug 

candidates.  GalCer analog syntheses have allowed the importance of both the lipid component 

and the carbohydrate to be studied.  We have shown that the ceramide portion, which possesses 

two stereo centers, can be replaced with a readily available fatty acid (palmitic acid).  This 

advancement has facilitated large-scale production of analogs, which is necessary for biological 

studies.  The carbohydrate functionality has been probed to determine how modifications at 

specific sites alter the binding event.  SAR and biological assay studies have indicated that 

several different carbohydrate head groups are tolerated.  The finding that gp120 recognizes 

cellobiose to the same extent as galactose was especially significant because humans are unable 

to metabolize cellobiose, and it is not a natural cellular component. 

  The long-term goal of our HIV-research program has been the development of drug delivery 

systems that specifically interact with gp120.  We have designed systems capable of presenting 

multiple ligands in defined geometries to this protein target (pub 62, 72, 80).  Our working 

hypothesis has been that multiple binding events will make the interactions irreversible, and 

proper ligand placement will afford target specificity.  As a part of this program, we have 

established solid-phase protocols for the synthesis of carbohydrate libraries derived from amide-

linked sugar amino acid equivalents (pubs 20, 24, 26, 28, 40, 48, 51, 52).  We have also 

developed new NMR experiments, which in combination with circular dichroism (pub 38) and 

computational studies (pub 23) have enabled the solution phase conformations of these 

compounds to be defined (pubs 9, 10, 11, 13, 19, 21, 83, 94, 95, 96).  These combined efforts 

have produced novel materials with stable secondary structures in water.  Moreover, we have 
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demonstrated that these unique molecular scaffolds resist adsorption of gp120 making them 

useful core structures for macromolecular assembly of rigid ligand arrays.  

 Recently we have expanded our glycolipid studies to include the synthesis of α-GalCer 

analogs (pub. 56, 70, 76, 77, 84, 88, 91)  These compounds mediate chemokine production in 

immune response and play important roles in cancer progression and anti-inflammatory 

response.  The discovery that bacterial derived glycolipids can illicit an immune response has 

led to tremendous excitement in glycolipid research.  Numerous labs all over the world are 

studying the molecular mechanisms of glycolipid biology.  We have established fruitful 

collaborations with Professors Randy Brutkiewicz (Indiana University Cancer Center), which 

focus on understanding how α-GalCer analogs mediate the immune response.   Access to α-

GalCer analogs has allowed Professor Brutkiewicz to identify other bacterial derived ligands 

that illicit immune response (pubs. 58, 63, 65, 66, 69, 73, 81, 85, 86, 92, 93). 

 Our interests have also been directed to the synthesis of glycosyl transferase inhibitors 

designed to prevent expression of cell surface carbohydrates implicated in cancer (pubs 25, 41, 

78, 79, 82, 90, 97).  Sialyl Lewis X is a cell surface glycoconjugate that serves as a recognition 

element in tumor metastasis.  It is a tetrasaccharide consisting of N-acetyl neuraminic acid 

(NeuAc) α-(2→3) linked to galactose, which in turn is β-(1→4) linked to glucosamine bearing 

an α-(1→3) linked L-fucose residue.  Increased expression of Sialyl Lewis X correlates with 

high metastatic potential of cancer cells, and malignant cell invasions are inhibited by decreased 

expression of fucose in cell surface carbohydrates.  There is abundant evidence linking sialyl 

and fucosyl transferase enzymes to both metastatic potential and patient survival making these 

enzymes key targets for chemotherapeutic intervention.  The goal of our research has been to 

identify lead drug candidates that will inhibit these enzymes and act to slow or stop cancer 

metastasis.  As a first step we have developed novel screening methods for rapid detection of 

potential inhibitors (Provisional Application Serial No. 60/591,414)  

   We have developed three unique methods for the synthesis of a new class of compounds 

having the general structure sugar-CH2-SO2-CH2-X that are expected to mimic natural substrates 

having the general structure sugar-O-PO2-O-X.  Reactions of exocyclic glycals with thiol acetic 

acid under radical conditions provide equatorially displaced C-glycoside thiols that have been 

further elaborated to C-glycoside sulfones.  Axially displaced C-glycosides have been stereo 

specifically prepared from reactions of glycosyl iodides with suitable acceptor molecules (pubs 
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22, 27, 31, 37).  The use of glycosyl iodides in organic synthesis is a proud accomplishment of 

our research team (45, 47, 50, 53, 55, 60, 61).  Before our contributions, there was an existing 

folklore that glycosyl iodides were not suitable donors.  Contrary to that belief, our work has 

demonstrated that glycosyl iodides are uniquely disposed to highly selective glycosylations 

leading to efficient syntheses of C, N, and O-glycosides (pub 27).  More recently, we have 

achieved convergent syntheses of target compounds utilizing novel bis-sulfone bis-phosphonate 

reagents developed in our laboratory (pub 41, US patents 6,812,365; B2, 6,498,277 B1).  These 

endeavors have provided highly efficient routes into biologically relevant sulfone analogs with 

potent anti-HIV activity (pubs 57, 67, 68, 64, 71, 74, 75, 89).  This study actually began as a 

model study to determine the reactivity of the bis-phosphonate reagents, but serendipity took 

flight and several of the model compounds showed potent HIV-integrase activity.  With these 

promising results, we have expanded the program to include SAR studies that have identified a 

new class of HIV-entry inhibitor as well.  These studies have greatly benefited from 

collaborations with Professor Thomas North in the UC, Davis school of comparative medicine. 
 
 


