
List of Publications of Jack Beauchamp

1. Relative Signs of the31P-1H and 31P-C-1H Nuclear
Magnetic Resonance Coupling Constants. George M.
Whitesides, Jesse L. Beauchamp, and John D. Roberts,
J. Am. Chem. Soc., 85, 2665-2666 (1963).

2. Ion-Cyclotron Double Resonance. L. R. Anders, J. L.
Beauchamp, R. C. Dunbar, and John D. Baldeschwieler,
J. Chem. Phys., 45, 1062-1063 (1966).

3. Theory of Collision-Broadened Ion Cyclotron Resonance
Spectra. J. L. Beauchamp,J. Chem. Phys., 46, 1231-
1243 (1967).

4. The Study of Ion-Molecule Reactions in Chloroethylene
by Ion Cyclotron Resonance Spectroscopy. J. L. Beau-
champ, L. R. Anders, and J. D. Baldeschwieler,J. Am.
Chem. Soc., 89, 4569-4577 (1967).

5. Ion Cyclotron Resonance of Olefins. I. A Study of the
Ion-Molecule Reactions in Electron-Impacted Ethylene.
M. T. Bowers, D. D. Elleman, and J. L. Beauchamp,J.
Phys. Chem., 72, 3599-3612 (1968).

6. An Ion Ejection Technique for the Study of Ion-Molecule
Reactions with Ion Cyclotron Resonance Spectroscopy.
J. L. Beauchamp and John T. Armstrong,ReV. Sci.
Instrum., 40, 123-128 (1969).

7. Application of Ion Cyclotron Resonance to the Study of
Inelastic Excitation by Low-Energy Electrons. Douglas
P. Ridge and J. L. Beauchamp,J. Chem. Phys., 51, 470-
471 (1969).

8. Proton Affinities of H2S and H2O. J. L. Beauchamp and
S. E. Buttrill, Jr.,J. Chem. Phys., 48, 1783-1789 (1968).

9. Application of Ion Cyclotron Resonance to the Study of
Ionizing Reactions of Metastable Molecules. Wesley T.
Huntress, Jr., and J. L. Beauchamp,Int. J. Mass
Spectrom. Ion Processes, 3, 149-152 (1969).

10. Relative Basicity of Phosphine and Ammonia in the Gas
Phase. David Holtz and J. L. Beauchamp,J. Am. Chem.
Soc., 91, 5913-5915 (1969).

11. Identification of C2H5O+ Structural Isomers by Ion
Cyclotron Resonance Spectroscopy. J. L. Beauchamp
and R. C. Dunbar,J. Am. Chem. Soc., 92, 1477-1485
(1970).

12. Ion-Molecule Reactions of 2-Butanol by Ion Cyclotron
Resonance Spectroscopy. J. L. Beauchamp and Marjorie
C. Caserio,J. Am. Chem. Soc., 94, 2638-2646 (1972).

13. The Interaction of Ions with Nonpolar Neutrals: The
Collision Broadening of Ion Cyclotron Resonance Lines
of Ions in Hydrogen and Methane. D. P. Ridge and J L.
Beauchamp,J. Chem. Phys., 64, 2735-2746 (1976).

14. Ionic Dehydration of Aliphatic Alcohols in the Gas Phase.
J. L. Beauchamp,J. Am. Chem. Soc., 91, 5925-5927
(1969).

15. Determination of the Presence and Extent of Labeling in
Hydrocarbons by Selective Monitoring of Optical Emis-
sions from Gas Discharges. David A. Luippold and J.
L. Beauchamp,Anal. Chem., 42, 1374-1381 (1970).

16. Acidity, Basicity, and Ion-Molecule Reactions of Phos-
phine in the Gas Phase by Ion Cyclotron Resonance
Spectroscopy. David Holtz, J. L. Beauchamp, and J. R.
Eyler, J. Am. Chem. Soc., 92, 7045-7055 (1970).

17. Basicity of Nitrogen Trifluoride in the Gas Phase by Ion
Cyclotron Resonance. David Holtz, J. L. Beauchamp,
W. G. Henderson, and R. W. Taft,Inorg. Chem., 10,
201-203 (1971).

18. Nucleophilic Displacement Reactions in the Gas Phase.
David Holtz, J. L. Beauchamp, and Sheila D. Woodgate,
J. Am. Chem. Soc., 92, 7484-7486 (1970).

19. Determination of Ion Transit Times in an Ion Cyclotron
Resonance Spectrometer. T. B. McMahon and J. L.
Beauchamp,ReV. Sci. Instrum., 42, 1632-1638 (1971).

20. Gas-Phase Ion Chemistry of Azomethane by Ion Cyclotron
Resonance Spectroscopy. Michael S. Foster and J. L.
Beauchamp,J. Am. Chem. Soc., 94, 2425-2431 (1972).

21. Thermochemical Properties and Ion-Molecule Reactions
of the Alkyl Halides in the Gas Phase by Ion Cyclotron
Resonance Spectroscopy. J. L. Beauchamp, David Holtz,
Sheila D. Woodgate, and S. L. Patt,J. Am. Chem. Soc.,
94, 2798-2807 (1972).

22. Dehydration Reactions Involving Major Rearrangements.
Comparison of Ordinary Mass Spectral Fragmentation
to Ion-Molecule Reaction Processes. Thomas A. Leh-
man, Thomas A. Elwood, Joan T. Bursey, Maurice M.
Bursey, and J. L. Beauchamp,J. Am. Chem. Soc., 93,
2108-2112 (1971).

23. Potential of Ion Cyclotron Resonance Spectroscopy for
the Study of the Intrinsic Properties and Reactivity of
Transition Metal Complexes in the Gas Phase. Ion-
Molecule Reactions of Iron Pentacarbonyl. Michael S.
Foster and J. L. Beauchamp,J. Am. Chem. Soc., 93,
4924-4926 (1971).

24. Nitrogen and Carbon Monoxide as Nucleophilic Reagents
in Gas Phase Displacement Reactions: A Novel Means
of Nitrogen Fixation. David Holtz and J. L. Beauchamp,
Nature, Phys. Sci., 231, 204-205 (1971).

25. Acidity, Basicity, and Gas-Phase Ion Chemistry of Hy-
drogen Selenide by Ion Cyclotron Resonance Spectros-
copy. David A. Dixon, David Holtz, and J. L. Beau-
champ,Inorg. Chem., 11, 960-963 (1972).

26. Chemical Consequences of Strong Hydrogen Bonding in
the Reactions of Organic Ions in the Gas Phase. Induced
Fragmentation of Aliphatic Alcohols. D. P. Ridge and
J. L. Beauchamp,J. Am. Chem. Soc., 93, 5925-5927
(1971).

27. Chemical Consequences of Strong Hydrogen Bonding in
the Reactions of Organic Ions in the Gas Phase. Base
Induced Elimination Reactions. D. P. Ridge and J. L.
Beauchamp,J. Am. Chem. Soc., 96, 637-639 (1974).

28. Ion Cyclotron Resonance Spectroscopy. J. L. Beauchamp,
Annu. ReV. Phys. Chem., 22, 527-561 (1971).

29. Xenon as a Nucleophile in Gas-Phase Displacement
Reactions: Formation of the Methyl Xenonium Ion.
David Holtz and J. L. Beauchamp,Science, 173, 1237-
1238 (1971).

30. Methyl Substituent Effects in Protonated Aliphatic Amines
and Their Radical Cations. W. G. Henderson, M.
Taagepera, D. Holtz, R. T. McIver, Jr., J. L. Beauchamp
and R. W. Taft,J. Am. Chem. Soc., 94, 4728-4729
(1972).

9630 J. Phys. Chem. A2002,106,9630-9640

10.1021/jp021795u CCC: $22.00 © 2002 American Chemical Society
Published on Web 09/28/2002



31. Gas-Phase Basicities and Pyridine Substituent Effects. M.
Taagepera, W. G. Henderson, R. T. C. Brownlee, J. L.
Beauchamp, D. Holtz, and R. W. Taft,J. Am. Chem.
Soc., 94, 1369-1370 (1972).

32. A Versatile Trapped Ion Cell for Ion Cyclotron Resonance
Spectroscopy. T. B. McMahon and J. L. Beauchamp,
ReV. Sci. Instrum., 43, 509-512 (1972).

33. Chemical Consequences of Strong Hydrogen Bonding in
the Reactions of Organic Ions in the Gas Phase.
Interaction of Remote Functional Groups. Thomas
Hellman Morton and J. L. Beauchamp,J. Am. Chem.
Soc., 94, 3671-3672 (1972).

34. Acidity, Basicity, and Ion-Molecule Reactions of Arsine
in the Gas Phase by Ion Cyclotron Resonance Spec-
troscopy. R. H. Wyatt, D. Holtz, T. B. McMahon, and
J. L. Beauchamp,Inorg. Chem., 13, 1511-1517 (1974).

35. Observation of Ion Ejection Phenomena in Ion Cyclotron
Double Resonance Experiments. B. S. Freiser, T. B.
McMahon, and J. L. Beauchamp,Int. J. Mass Spectrom.
Ion Processes, 12, 249-255 (1973).

36. Determination of Carbonium Ion Stabilities by Ion Cy-
clotron Resonance Spectroscopy. T. B. McMahon, R.
J. Blint, D. P. Ridge, and J. L. Beauchamp,J. Am. Chem.
Soc., 94, 8934-8936 (1972).

37. A Complete Thermodynamic Analysis of the “Anomalous
Order” of Amine Basicities in Solution. Edward M.
Arnett, Frederick M. Jones, III, M. Taagepera, W. G.
Henderson, J. L. Beauchamp, D. Holtz, and R. W. Taft,
J. Am. Chem. Soc., 94, 4724-4726 (1972).

38. Gas-Phase Ion Chemistry of Fluoromethanes by Ion
Cyclotron Resonance Spectroscopy. New Techniques for
the Determination of Carbonium Ion Stabilities. R. J.
Blint, T. B. McMahon, and J. L. Beauchamp,J. Am.
Chem. Soc., 96, 1269-1278 (1974).

39. A Novel Trapped-Ion Mass Spectrometer for the Study
of Ion-Molecule Reactions. P. G. Miasek and J. L.
Beauchamp,Int. J. Mass Spectrom. Ion Processes, 15,
49-66 (1974).

40. Nucleophilic Attack on Protonated Oxiranes in the Gas
Phase. Identification of the C2H5O+ Isomeric Ion Cor-
responding to Protonated Ethylene Oxide. Ralph H.
Staley, Reed R. Corderman, Michael S. Foster, and J.
L. Beauchamp,J. Am. Chem. Soc., 96, 1260-1261
(1974).

41. Relationship of Nitrogen Lone Pair Interactions to Ther-
modynamic Parameters Associated with Amine Basici-
ties. Ralph H. Staley and J. L. Beauchamp,J. Am. Chem.
Soc., 96, 1604-1606 (1974).

42. Reactions of Strong Bases with Alkyl Halides in the Gas
Phase. A New Look at E2 Base-Induced Elimination
Reactions without Solvent Participation. D. P. Ridge and
J. L. Beauchamp,J. Am. Chem. Soc., 96, 3595-3602
(1974).

43. Chemical Applications of New Developments in Ion
Cyclotron Resonance Spectroscopy. J. L. Beauchamp,
AdVances in Mass Spectrometry, Vol. 6, Applied Science
Publishers Ltd., England, 1974, pp 717-723.

44. Ion-Molecule Reactions oftert-Butyl Alcohol by Ion
Cyclotron Resonance Spectroscopy. J. L. Beauchamp,
Marjorie C. Caserio, and T. B. McMahon,J. Am. Chem.
Soc., 96, 6243-6251 (1974).

45. Basicities and Ion-Molecule Reactions of the Meth-
ylphosphines in the Gas Phase by Ion Cyclotron
Resonance Spectroscopy. Ralph H. Staley and J. L.
Beauchamp,J. Am. Chem. Soc., 96, 6252-6259 (1974).

46. Gas Phase Ion Chemistry and Photochemistry of Ions
Generated from Perfluoropropylene. Photodissociation
of the Perfluoroallyl Cation. B. S. Freiser and J. L.
Beauchamp,J. Am. Chem. Soc., 96, 6260-6266 (1974).

47. Electronic Spectroscopy of trans-Azomethane by Electron
Impact. Oren A. Mosher, Michael S. Foster, Wayne M.
Flicker, J. L. Beauchamp, and Aron Kuppermann,J.
Chem. Phys., 62, 3424-3430 (1975).

48. Photoionization Mass Spectrometry of Trans-Azomethane.
Michael S. Foster, Ashley D. Williamson, and J. L.
Beauchamp,Int. J. Mass Spectrom. Ion Processes, 15,
429-436 (1974).

49. Electron Impact Spectroscopy ofTrans-Azomethane. Oren
A. Mosher, Michael S. Foster, Wayne M. Flicker, Aron
Kuppermann, and J. L. Beauchamp,Chem. Phys. Lett.,
29, 236-238 (1974).

50. Photoionization and Ion Cyclotron Resonance Studies of
the Reaction C2H4

+ + C2H4 f C3H5
+ + CH3. P. R.

LeBreton, A. D. Williamson, J. L. Beauchamp, and W.
T. Huntress,J. Chem. Phys., 62, 1623-1631 (1975).

51. Relative Stabilities of Carbonium Ion in the Gas Phase
and Solution. A Comparison of Cyclic and Acyclic
Alkylcarbonium Ions, Acyl Cations, and Cyclic Halo-
nium Ions. Robert D. Wieting, Ralph H. Staley, and J.
L. Beauchamp,J. Am. Chem. Soc., 96, 7552-7554
(1974).

52. Chemical Consequences of Electron Scavenging by SF6

in Radiolysis Experiments. Michael S. Foster and J. L.
Beauchamp,Chem. Phys. Lett., 31, 479-481 (1975).

53. Reaction Mechanisms of Organic and Inorganic Ions in
the Gas Phase. J. L. Beauchamp, InInteractions Between
Ions and Molecules(P. Ausloos, Ed.), Plenum, New
York, 1975, pp 413-444.

54. Electron Attachment to Sulfur Hexafluoride: Formation
of Stable SF6- at Low Pressure. Michael S. Foster and
J. L. Beauchamp,Chem. Phys. Lett., 31, 482-486
(1975).

55. Chain-Length Effects upon the Interaction of Remote
Functional Groups. The Low Energy Electron Impact
Mass Spectra ofR,ω-Dialkoxyalkanes Examined by Ion
Cyclotron Resonance Spectroscopy. Thomas Hellman
Morton and J. L. Beauchamp,J. Am. Chem. Soc., 97,
2355-2362 (1975).

56. Reactions of Alkali Ions with Organic Molecules in the
Gas Phase. Low Energy Pathways for Carbonium Ion
Formation and Novel Methods for Generating Alkali Ion
Complexes withπ- and n-Donor Bases. Robert D.
Wieting, Ralph H. Staley, and J. L. Beauchamp,J. Am.
Chem. Soc., 97, 924-926 (1975).

57. Equilibrium Studies of Gas Phase Ion-Molecule Reac-
tions. Ion Cyclotron Resonance Results for the Reaction
CO2H+ + CH4 f CH5

+ + CO2. Ralph H. Staley and J.
L. Beauchamp,J. Chem. Phys., 62, 1998-1999 (1975).

58. Gas-Phase Ion Chemistry of Iron Pentacarbonyl by Ion
Cyclotron Resonance Spectroscopy. New Insights into
the Properties and Reactions of Transition Metal Com-
plexes in the Absence of Complicating Solvation
Phenomena. Michael S. Foster and J. L. Beauchamp,J.
Am. Chem. Soc., 97, 4808-4814 (1975).

J. Phys. Chem. A, Vol. 106, No. 42, 20029631



59. Ion-Molecule Reactions and Gas-Phase Basicity of Fer-
rocene. M. S. Foster and J. L. Beauchamp,J. Am. Chem.
Soc., 97, 4814-4817 (1975).

60. Proton Affinity and Gas-Phase Ion Chemistry of Hydrogen
Fluoride. Michael S. Foster and J. L. Beauchamp,Inorg.
Chem., 14, 1229-1232 (1975).

61. Ion-Molecule Reactions of NO+ with Organic Molecules
by Ion Cyclotron Resonance Spectroscopy. Ashley D.
Williamson and J. L. Beauchamp,J. Am. Chem. Soc.,
97, 5714-5718 (1975).

62. Properties and Reactions of Uranium Hexafluoride by Ion
Cyclotron Resonance Spectroscopy. J. L. Beauchamp,
J. Chem. Phys., 64, 718-723 (1976).

63. Laser Photodissociation of Benzene Radical Cations.
Evidence for a Two Photon Process Involving a Long-
Lived Intermediate. B. S. Freiser and J. L. Beauchamp,
Chem. Phys. Lett., 35, 35-40 (1975).

64. Reactions of CHF2+ with n-Donor Bases by Ion Cyclotron
Resonance Spectroscopy. The Proton Affinity of Diflu-
orocarbene. Ju¨rgen Vogt and J. L. Beauchamp,J. Am.
Chem. Soc., 97, 6682-6685 (1975).

65. Basicity and Ion-Molecule Reactions of Trimethylarsine
in the Gas Phase by Ion Cyclotron Resonance Spec-
troscopy. Ronald V. Hodges and J. L. Beauchamp,
Inorg. Chem.14, 2887-2889 (1975).

66. Competition between Proton Transfer and Elimination in
the Reactions of Strong Bases with Fluoroethanes in the
Gas Phase. Influence of Base Strength on Reactivity.
S. A. Sullivan and J. L. Beauchamp,J. Am. Chem. Soc.,
98, 1160-1165 (1976).

67. Intrinsic Acid-Base Properties of Molecules. Binding
Energies of Li+ to π- and n-Donor Bases. Ralph H.
Staley and J. L. Beauchamp,J. Am. Chem. Soc., 97,
5920-5921 (1975).

68. Acid-Base Properties and Gas-Phase Ion Chemistry of
(CH3)3B. M. K. Murphy and J. L. Beauchamp,J. Am.
Chem. Soc., 98, 1433-1440 (1976).

69. Triplet States of the Amide Group. Trapped Electron
Spectra of Formamide and Related Molecules. Ralph
H. Staley, Lawrence B. Harding, W. A. Goddard, III,
and J. L. Beauchamp,Chem. Phys. Lett., 36, 589-593
(1975).

70. Ion Chemistry and Gas-Phase Basicity of Nickelocene by
Ion Cyclotron Resonance Spectroscopy. Reed R. Cor-
derman and J. L. Beauchamp,Inorg. Chem., 15, 665-
668 (1976).

71. Sequential Deuterium Exchange Reactions of Protonated
Benzenes with D2O in the Gas Phase by Ion Cyclotron
Resonance Spectroscopy. B. S. Freiser, R. L. Woodin,
and J. L. Beauchamp,J. Am. Chem. Soc., 97, 6893-
6894 (1975).

72. Photochemistry of Organic Ions in the Gas Phase. Com-
parison of the Gas Phase Photodissociation and Solution
Absorption Spectra of Benzoyl Cation, Protonated
Benzene, and Protonated Mesitylene. B. S. Freiser and
J. L. Beauchamp,J. Am. Chem. Soc., 98, 3136-3139
(1976).

73. Relationship between Orbital Ionization Energies and
Molecular Properties. Proton Affinities and Photoelec-
tron Spectra of Nitriles. Ralph H. Staley, James E.
Kleckner, and J. L. Beauchamp,J. Am. Chem. Soc., 98,
2081-2085 (1976).

74. Carbenium Ion Stabilities in the Gas Phase and Solution.
An Ion Cyclotron Resonance Study of Bromide Transfer
Reactions Involving Alkali Ions, Alkyl Carbenium Ions,
Acyl Cations, and Cyclic Halonium Ions. Ralph H.
Staley, Robert D. Wieting, and J. L. Beauchamp,J. Am.
Chem. Soc., 99, 5964-5972 (1977).

75. Ion Cyclotron Resonance Studies of Endothermic Reac-
tions of UF6

- Generated by Surface Ionization. J. L.
Beauchamp,J. Chem. Phys., 64, 929-935 (1976).

76. Gas Phase Proton Affinities of Molecules in Excited
Electronic States by Ion Cyclotron Resonance Spectros-
copy. B. S. Freiser and J. L. Beauchamp,J. Am. Chem.
Soc., 98, 265-266 (1976).

77. Solvent Effects of Water and Fluorosulfuric Acid on
Proton Transfer Equilbria and the Energies of Solvation
of Gaseous Onium Ions. R. W. Taft, J. F. Wolf, J. L.
Beauchamp, G. Scorrano, and E. M. Arnett,J. Am.
Chem. Soc., 100, 1240-1249 (1978).

78. Effects of Alkyl and Fluoroalkyl Substitution on Hetero-
lytic and Homolytic Bond Dissociation Energies of
Protonated Amines. R. H. Staley, M. Taagepera, W. G.
Henderson, I. Koppel, J. L. Beauchamp, and R. W. Taft,
J. Am. Chem. Soc., 99, 326-330 (1977).

79. Ion Molecule Reactions in Vinyl Fluoride by Photoion-
ization. Effects of Vibrational Excitation on Major
Reaction Pathways. Ashley D. Williamson and J. L.
Beauchamp,J. Chem. Phys., 65, 3196-3202 (1976).

80. Effects of Vibrational Energy on the Reactivity of Ketene
Molecular Ions by Photoionization Mass Spectroscopy.
Ashley D. Williamson, Ju¨rgen Vogt, and J. L. Beau-
champ,Chem. Phys. Lett., 47, 330-334 (1977).

81. Photoionization Mass Spectrometry of 2-Fluoropropane
and 2,2-Difluoropropane. A Novel Determination of the
Proton Affinity of Vinyl Fluoride and 1,1-Difluoroeth-
ylene. Ashley D. Williamson, P. R. LeBreton, and J. L.
Beauchamp,J. Am. Chem. Soc., 98, 2705-2709 (1976).

82. Gas Phase Ion Chemistry of 2-Fluoropropane by Ion
Cyclotron Resonance Spectroscopy. J. L. Beauchamp
and J. Y. Park,J. Phys. Chem., 80, 575-579 (1976).

83. Application of Ion Cyclotron Resonance Spectroscopy to
Studies of Collision Processes. J. L. Beauchamp, In
Proceedings of the IXth International Conference on the
Physics of Electronic and Atomic Collisions(R. Geballe
and J. Risley, Eds.), University of Washington Press,
Seattle, 1975, pp 871-888.

84. Photoionization and Ion Cyclotron Resonance Studies of
the Ion Chemistry of Ethylene Oxide. Reed R. Corder-
man, P. R. LeBreton, S. E. Buttrill, Jr., A. D. William-
son, and J. L. Beauchamp,J. Chem. Phys., 65, 4929-
4939 (1976).

85. Photochemistry of Weakly Bound Li+ Complexes in the
Gas Phase. A Novel Probe of Charge Distribution and
Acid-Base Properties of Excited Electronic States. B.
S. Freiser, R. H. Staley and J. L. Beauchamp,Chem.
Phys. Lett., 39, 49-52 (1976).

86. Trapped Ion Cyclotron Resonance Studies of Symmetric
Electron- and Proton-Transfer Reactions. T. B. McMa-
hon, P. G. Miasek, and J. L. Beauchamp,Int. J. Mass
Spectrom. Ion Processes, 21, 63-71 (1976).

87. Triplet States of Ketene by Trapped Electron Spectroscopy.
J. Vogt, M. Jungen, and J. L. Beauchamp,Chem. Phys.
Lett., 40, 500-504 (1976).

9632 J. Phys. Chem. A, Vol. 106, No. 42, 2002



88. Ion-Molecule Reactions of Substituted Cyclopropanes by
Ion Cyclotron Resonance Spectroscopy. David A. Luip-
pold and J. L. Beauchamp,J. Phys. Chem., 80, 795-
799 (1976).

89. Application of Alkali Ions in Chemical Ionization Mass
Spectrometry. R. V. Hodges and J. L. Beauchamp,Anal.
Chem., 48, 825-829 (1976).

90. Positive Ion Chemistry of Fluoromethylsilanes, (CH3)nSiF4-n

(n ) 1-3), by Ion Cyclotron Resonance Spectroscopy.
Fluorine and Methyl Substituent Effects on the Relative
Stabilities of Siliconium Ions, R+, and Disilyfluoronium
Ions, RR′F+, in the Gas Phase. M. K. Murphy and J. L.
Beauchamp,J. Am. Chem. Soc., 98, 5781-5788 (1976).

91. The Interactions of Ions with Polar Neutrals: The Mo-
mentum Transfer Collision Frequencies of Na+ with the
C3H6O Isomers. D. P. Ridge and J. L. Beauchamp,
Chem. Phys. Lett., 41, 301-304 (1976).

92. Kinetics of Symmetric Proton Transfer Reactions in
Alcohols and Amines by Ion Cyclotron Resonance
Spectroscopy. Relaxation Mechanisms for Epithermal
Ion Energy Distributions. T. B. McMahon and J. L.
Beauchamp,J. Phys. Chem., 81, 593-598 (1977).

93. Quantitative Metal-Ligand Bond Dissociation Energies
in the Gas Phase by Ion Cyclotron Resonance Spec-
troscopy. Reed R. Corderman and J. L. Beauchamp,J.
Am. Chem. Soc., 98, 3998-4000 (1976).

94. Sequential Two Photon Dissociation of Cyanobenzene
Cation. T. E. Orlowski, B. S. Freiser, and J. L.
Beauchamp,Chem. Phys., 16, 439-445 (1976).

95. Electron Impact Dissociation of Cyanobenzene Radical
Cations by Ion Cyclotron Resonance Spectroscopy. B.
S. Freiser and J. L. Beauchamp,Chem. Phys. Lett., 42,
380-382 (1976).

96. Ion Cyclotron Resonance Investigation of the Decarbon-
ylation of Aldehydes by (η5-C5H5)Ni+. Reed R. Corder-
man and J. L. Beauchamp,J. Am. Chem. Soc., 98,
5700-5702 (1976).

97. Binding of Li+ to Lewis Bases in the Gas Phase. Reversals
in Methyl Substituent Effects for Different Reference
Acids. R. L. Woodin and J. L. Beauchamp,J. Am. Chem.
Soc., 100, 501-508 (1978).

98. Acid-Base Properties of Molecules in Excited Electronic
States Utilizing Ion Cyclotron Resonance Spectroscopy.
B. S. Freiser and J. L. Beauchamp,J. Am. Chem. Soc.,
99, 3214-3225 (1977).

99. Photoionization Mass Spectrometry of the Fluoromethyl-
silanes (CH3)nF4-nSi (n ) 1-4). M. K. Murphy and J.
L. Beauchamp,J. Am. Chem. Soc., 99, 2085-2089
(1977).

100. Fluorine and Alkyl Substituent Effects on the Gas-Phase
Lewis Acidities of Boranes by Ion Cyclotron Resonance
Spectroscopy. M. K. Murphy and J. L. Beauchamp,
Inorg. Chem., 16, 2437-2443 (1977).

101. Methyl and Fluorine Substituent Effects on the Gas-Phase
Lewis Acidities of Silanes by Ion Cyclotron Resonance
Spectroscopy. M. K. Murphy and J. L. Beauchamp,J.
Am. Chem. Soc., 99, 4992-4999 (1977).

102. Gas Phase Basicities and Relative Proton Affinities of
Compounds between Water and Ammonia from Pulsed
Cyclotron Resonance Thermal Equilibria Measurements.
J. F. Wolf, R. H. Staley, I. Koppel, M. Taagepera, R.
T. McIver, Jr., J. L. Beauchamp, and R. W. Taft,J. Am.
Chem. Soc., 99, 5417-5429 (1977).

103. Endothermic Reactions of Uranium Ions with N2, D2, and
CD4. P. B. Armentrout, R. V. Hodges, and J. L.
Beauchamp,J. Chem. Phys., 66, 4683-4688 (1977).

104. Reactions of Fluoroethylenes with Strong Bases in the Gas
Phase. S. A. Sullivan and J. L. Beauchamp,J. Am.
Chem. Soc., 99, 5017-5022 (1977).

105. Metal Atoms as Superbases: The Gas Phase Proton
Affinity of Uranium. P. B. Armentrout, R. V. Hodges,
and J. L. Beauchamp,J. Am. Chem. Soc., 99, 3162-
3163 (1977).

106. Gas Phase Photodissociation Spectrum of Cl2
-. S. A.

Sullivan, B. S. Freiser, and J. L. Beauchamp,Chem.
Phys. Lett., 48, 294-298 (1977).

107. The First Ionization Potential of Ethyl Radical by Photo-
electron Spectroscopy. F. A. Houle and J. L. Beau-
champ,Chem. Phys. Lett., 48, 457-460 (1977).

108. Ion Cyclotron Resonance Investigations of Alkylation of
(η5-C5H5)Ni+and (η5-C5H5)Fe+ by Methyl Halides in
the Gas Phase. Reed R. Corderman and J. L. Beau-
champ,Inorg. Chem., 17, 68-70 (1978).

109. Negative Ion Chemistry of (η5-C5H5)Co(CO)2 in the Gas
Phase by Ion Cyclotron Resonance Spectroscopy. The
π-Acceptor Ability of PF3 Compared to CO. Reed R.
Corderman and J. L. Beauchamp,Inorg. Chem., 16,
3135-3139 (1977).

110. Properties and Reactions of Phosphorus Trifluoride in the
Gas Phase by Ion Cyclotron Resonance Spectroscopy.
Energetics of Formation of PF2

+, PF4
+, HPF3

+, and CH3-
PF3

+. Reed R. Corderman and J. L. Beauchamp,Inorg.
Chem., 17, 1585-1588 (1978).

111. Properties and Reactions of Ketene in the Gas Phase by
Ion Cyclotron Resonance Spectroscopy and Photoion-
ization Mass Spectrometry. Proton Affinity, Site Speci-
ficity of Protonation, and Heat of Formation of Ketene.
Jürgen Vogt, Ashley D. Williamson, and J. L. Beau-
champ,J. Am. Chem. Soc., 100, 3478-3483 (1978).

112. Rare Gas Molecular Ions: Formation of XeF+ by Ion-
Molecule Reactions in Xe and NF3 and Evidence for
Radiative Deactivation of Xe+ (2P1/2). P. B. Armentrout,
D. W. Berman, and J. L. Beauchamp,Chem. Phys. Lett.,
53, 255-259 (1978).

113. Acid-Base Properties of 1-Methyl-1, 4-dihydroboraben-
zene, CH3BC5H6. S. A. Sullivan, H. Sandford, J. L.
Beauchamp, and A. J. Ashe, III,J. Am. Chem. Soc., 100,
3737-3742 (1978).

114. Nucleophilic Reactions of Anions with PF3 and OPF3 in
the Gas Phase by Ion Cyclotron Resonance Spectros-
copy. S. A. Sullivan and J. L. Beauchamp,Inorg. Chem.,
17, 1589-1595 (1978).

115. Positive and Negative Ion Chemistry of Sulfuryl Halides.
S. A. Sullivan and J. L. Beauchamp,Int. J. Mass
Spectrom. Ion Processes, 28, 69-80 (1978).

116. The Electron and Fluoride Affinities of Tungsten Hexa-
fluoride by Ion Cyclotron Resonance Spectroscopy.
Patricia M. George and J. L. Beauchamp,Chem. Phys.,
36, 345-351 (1976).

117. Detection and Investigation of Allyl and Benzyl Radicals
by Photoelectron Spectroscopy. F. A. Houle and J. L.
Beauchamp,J. Am. Chem. Soc., 100, 3290-3294
(1978).

118. Gas-Phase Organometallic Chemistry. Reactions of Al+

with Alkyl Halides. Ronald V. Hodges, P. B. Armen-
trout, and J. L. Beauchamp,Int. J. Mass Spectrom. Ion
Processes, 29, 375-390 (1979).

J. Phys. Chem. A, Vol. 106, No. 42, 20029633



119. Nucleophilic Reactions of Anions with Trimethyl Phos-
phate in the Gas Phase by Ion Cyclotron Resonance
Spectroscopy. Ronald V. Hodges, S. A. Sullivan, and
J. L. Beauchamp,J. Am. Chem. Soc., 102, 935-938
(1980).

120. Properties and Reactions of Trimethyl Phosphite, Tri-
methyl Phosphate, Triethyl Phosphate, and Trimethyl
Phosphorothionate by Ion Cyclotron Resonance Spec-
troscopy. Ronald V. Hodges, T. J. McDonnell, and J.
L. Beauchamp,J. Am. Chem. Soc., 102, 1327-1332
(1980).

121. Effects of Molecular Structure on Basicity. Gas-Phase
Proton Affinities of Cyclic Phosphites. Ronald V.
Hodges, F. A. Houle, J. L. Beauchamp, R. A. Montag,
and J. G. Verkade,J. Am. Chem. Soc., 102, 932-935
(1980).

122. Metal Carbene Chemistry. Formation Reactions of (η5-
C5H5)Fe(CO)n(CH2)+, (n ) 1,2) in the Gas Phase by
Ion Cyclotron Resonance Spectroscopy. Amy E. Stevens
and J. L. Beauchamp,J. Am. Chem. Soc., 100, 2584-
2585 (1978).

123. Multiphoton Dissociation of Molecules with Low Power
Continuous Wave Infrared Laser Radiation. R. L.
Woodin, D. S. Bomse, and J. L. Beauchamp,J. Am.
Chem. Soc., 100, 3248-3250 (1978).

124. Multiphoton Dissociation of Molecules with Low Power
CW Infrared Lasers. D. S. Bomse, R. L. Woodin, and
J. L. Beauchamp, InAdVances in Laser Chemistry,
Springer Series in Chemical Physics (A. H. Zewail, Ed.),
Springer, Berlin, Heidelberg, New York, 1978, pp 362-
373.

125. Stabilities of Isomeric Halonium Ions C2H4X+ (X ) Cl,
Br) by Photoionization Mass Spectrometry and Ion
Cyclotron Resonance Spectroscopy. General Consider-
ations of the Relative Stabilities of Cyclic and Acyclic
Isomeric Onium Ions. D. W. Berman, V. Anicich, and
J. L. Beauchamp,J. Am. Chem. Soc., 101, 1239-1248
(1979).

126. Gas-Phase Organometallic Chemistry. Mechanism and
Energetics of Methane Formation Resulting from Pro-
tonation of (CO)5MnCH3. Amy E. Stevens and J. L.
Beauchamp,J. Am. Chem. Soc., 101, 245-246 (1979).

127. Properties and Reactions of Uranium(IV) Tetrahydroborate
by Ion Cyclotron Resonance Spectrometry. P. B. Ar-
mentrout and J. L. Beauchamp,Inorg. Chem., 18, 1349-
1353 (1979).

128. A Simple Pressure Gauge for Uranium Hexafluoride.
Patricia M. George, Mark N. Swanson, and J. L.
Beauchamp,ReV. Sci. Instrum., 50, 1640-1644 (1979).

129. Photoelectron Spectroscopy of Methyl, Ethyl, Isopropyl,
and tert-Butyl Radicals. Implications for the Thermo-
chemistry and Structures of the Radicals and Their
Corresponding Carbonium Ions. F. A. Houle and J. L.
Beauchamp,J. Am. Chem. Soc., 101, 4067-4074
(1979).

130. Molecular Activation with Low-Intensity CW Infrared
Laser Radiation. Multiphoton Dissociation of Ions
Derived from Diethyl Ether. D. S. Bomse, R. L. Woodin,
and J. L. Beauchamp,J. Am. Chem. Soc., 101, 5503-
5512 (1979).

131. Multiphoton Dissociation of Molecules with Low Power
CW Infrared Lasers: Collisional Enhancement of Dis-

sociation Probabilities. R. L. Wooding, D. S. Bomse,
and J. L. Beauchamp,Chem Phys. Lett., 63, 630-636
(1979).

132. Bimolecular Infrared Radiative Association Reactions.
Attachment of Li+ to Carbonyl Compounds in the Gas
Phase. R. L. Woodin and J. L. Beauchamp,Chem. Phys.,
41, 1-9 (1979).

133. Ion Cyclotron Resonance Studies of Radiative and Dis-
sociative Electron Attachment Processes at Low Pres-
sures. R. L. Woodin, M. S. Foster, and J. L. Beauchamp,
J. Chem. Phys., 72, 4223-4227 (1980).

134. Multiphoton Dissociation of Gas Phase Ions Using Low
Intensity CW Laser Radiation. R. L. Woodin, D. S.
Bomse, and J. L. Beauchamp, InChemical and Bio-
chemical Applications of Lasers(C. Bradley Moore,
Ed.), Vol. IV, Academic Press, New York, 1979, pp
355-388.

135. Chemistry Without Solvents: Properties and Reactions of
Organometallic Complexes in the Gas Phase. J. L.
Beauchamp, Amy E. Stevens, and Reed R. Corderman,
Pure and Applied Chemistry, Vol. 51, Pergamon Press,
Ltd., Great Britain, 1979, pp 967-978.

136. Thermal Decomposition Pathways of Alkyl Radicals by
Photoelectron Spectroscopy. Application to Cyclopentyl
and Cyclohexyl Radicals. F. A. Houle and J. L.
Beauchamp,J. Phys Chem., 85, 3456-3461 (1981).

137. Deposition of Metal Films by the Controlled Decomposi-
tion of Organometallic Compounds on Surfaces. Patricia
M. George and J. L. Beauchamp,Thin Solid Films, 67,
L25-L28 (1980).

138. A Novel Biomolecular Reaction Sequence Yielding
H(OH2)2

+ at Low Pressures. Ion Cyclotron Resonance
Studies of the Reactions of Doubly Solvated Protons.
D. Wayne Berman and J. L. Beauchamp,J. Phys. Chem.,
84, 2233-2237 (1980).

139. Ion Beam Studies of Organometallic Chemistry. High
Energy “Sampling” of Reaction Intermediates Involved
in Carbon-Carbon Bond Cleavage by Transition Metals.
P. B. Armentrout and J. L. Beauchamp,J. Am. Chem.
Soc., 102, 1736-1738 (1980).

140. Acidity, Basicity, and Ion/Molecule Reactions of Isocyanic
Acid in the Gas Phase by Ion Cyclotron Resonance
Spectroscopy. Charles A. Wight and J. L. Beauchamp,
J. Phys. Chem., 84, 2503-2506 (1980).

141. Cobalt Carbene Ion: Reactions of Co+ with C2H4, Cyclo-
C3H6, and Cyclo-C2H4O. P. B. Armentrout and J. L.
Beauchamp,J. Chem. Phys., 74, 2819-2826 (1981).

142. Endothermic Reactions of Ni+ with H2, HD and D2. P. B.
Armentrout and J. L. Beauchamp,Chem. Phys., 50, 37-
43 (1980).

143. Experimental and Theoretical Studies of the Reaction Ba+

(D2, D) BaD+: Sequential Impulse Model for Endo-
thermic Reactions. P. B. Armentrout and J. L. Beau-
champ,Chem. Phys., 48, 315-320 (1980).

144. Collision-Induced Dissociation of UO+ and UO2
+. P. B.

Armentrout and J. L. Beauchamp,Chem. Phys., 50, 21-
25 (1980).

145. Reactions of U+ and UO+ with O2, CO, CO2, COS, CS2
and D2O. P. B. Armentrout and J. L. Beauchamp,Chem.
Phys., 50, 27-36 (1980).

9634 J. Phys. Chem. A, Vol. 106, No. 42, 2002



146. Selective Enhancement of Biomolecular Reaction Rates
by Over Three Orders of Magnitude Using Low Intensity
CW Infrared Laser Radiation. D. S. Bomse and J. L.
Beauchamp,J. Am. Chem. Soc., 102, 3967-3969
(1980).

147. Ion Beam Studies of the Reactions of Atomic Cobalt Ions
with Alkanes: Determination of Metal-Hydrogen and
Metal-Carbon Bond Energies and an Examination of
the Mechanism by Which Transition Metals Cleave
Carbon-Carbon Bonds. P. B. Armentrout and J. L.
Beauchamp,J. Am. Chem. Soc., 103, 784-791 (1981).

148. Infrared Photochemistry of Ethylene Clusters. Michael P.
Casassa, David S. Bomse, J. L. Beauchamp, and
Kenneth C. Janda,J. Chem. Phys., 72, 6805-6806
(1980).

149. Metal-Hydrogen Bond Energies in Protonated Transition-
Metal Complexes. Amy E. Stevens and J. L. Beau-
champ,J. Am. Chem. Soc., 103, 190-192 (1981).

150. Slow Multiphoton Excitation as a Probe of Bimolecular
and Unimolecular Reaction Energetics. Multiphoton
Dissociation of Proton Bound Alcohol Dimers. D. S.
Bomse and J. L. Beauchamp,J. Am. Chem. Soc., 103,
3292-3296 (1981).

151. Thermochemistry and Proton Bond Energies of Gas-Phase
Proton-Bound Dimers of Aliphatic Alcohols. D. S.
Bomse and J. L. Beauchamp,J. Phys. Chem., 85, 488-
492 (1981).

152. Energetics of the Rearrangement of Neutral and Ionized
Perfluorocyclopropane to Perfluoropropylene. Use of
Infrared Multiphoton Dissociation Spectra to Identify
Structural Isomers of Molecular Ions. D. S. Bomse, D.
Wayne Berman, and J. L. Beauchamp,J. Am. Chem.
Soc., 103, 3967-3971 (1981).

153. Infrared Photochemistry of (CH3)2Cl+, (CH3)Cl+ (CD3)
and (CD3) 2Cl+ in the Gas Phase Using Low-Intensity
CW Laser Radiation. D. S. Bomse and J. L. Beauchamp,
Chem. Phys. Lett., 77, 25-29 (1981).

154. Infrared Laser Photochemistry of Vibrationally Excited
Cyano-benzene Cation Prepared by Internal Conversion
Following Electronic Excitation. Charles A. Wight and
J. L. Beauchamp,Chem. Phys. Lett., 77, 30-35 (1981).

155. Formation of Chromium Carbene Ions by Reaction of
Electronically Excited Chromium Ions with Methane in
the Gas Phase. L. F. Halle, P. B. Armentrout, and J. L.
Beauchamp,J. Am. Chem. Soc., 103, 962-963 (1981).

156. Ion-Beam Studies of the Reactions of Atomic Cobalt Ions
with Alkenes. P. B. Armentrout, L. F. Halle, and J. L.
Beauchamp,J. Am. Chem. Soc., 103, 6624-6628
(1981).

157. Ion-Beam Studies of the Reactions of Atomic Cobalt Ions
with Cycloalkanes in the Gas Phase. Formation and
Decomposition of Chemically Activated Metallacycles.
P. B. Armentrout and J. L. Beauchamp,J. Am. Chem.
Soc., 103, 6628-6632 (1981).

158. Determination of Metal-Hydrogen Bond Dissociation
Energies by the Deprotonation of Transition Metal
Hydride Ions: Application to MnH+. Amy E. Stevens
and J. L. Beauchamp,Chem. Phys. Lett., 78, 291-295
(1981).

159. Efficient Multiphoton Dissociation of CF3I+ in the Meta-
stable Excited-State Using CW Infrared Laser Radiation.
L. R. Thorne and J. L. Beauchamp,J. Chem. Phys., 74,
5100-5105 (1981).

160. Ion Cyclotron Resonance and Photoionization Investiga-
tions of the Thermochemistry and Reactions of Ions
Derived from CF3I. D. Wayne Berman, J. L. Beau-
champ, and L. R. Thorne,Int. J. Mass Spectrom. Ion
Processes, 39, 47-54 (1981).

161. Photoionization Threshold Measurements for CF2 Loss
from Perfluoropropylene, Perfluorocyclopropane, and
Trifluoro-methylbenzene. The Heat of Formation of CF2

and Consideration of the Potential-Energy Surface for
Interconversion of Isomeric C3F6 Neutrals and Ions. D.
W. Berman, D. S. Bomse, and J. L. Beauchamp,Int. J.
Mass Spectrom. Ion Processes, 39, 263-271 (1981).

162. Thermochemistry of Uranium Halide Ions: Reactions of
U+ with CH3F, SiF4, CH3Cl and CCl4. P. B. Armentrout
and J. L. Beauchamp,J. Phys. Chem., 85, 4103-4105
(1981).

163. Dissociative Electron Attachment Reactions of Transition
Metal Carbonyls and Their Apparent Influence on the
Thermalization of Electrons by CO2. Patricia M. George
and J. L. Beauchamp,J. Chem. Phys., 76, 2959-2964
(1982).

164. Infrared Spectra of Gas-Phase Ions and Their Use in
Elucidating Reaction Mechanisms. Identification of
C7H7

- Structural Isomers by Multiphoton Electron
Detachment Using a Low-Power Infrared Laser. Charles
A. Wight and J. L. Beauchamp,J. Am. Chem. Soc., 103,
6499-6501 (1981).

165. Photoelectron-Photoion Coincidence Study of CF3I. Im-
plications for the CW IR Laser Multiphoton Dissociation
of CF3I+. Rolf Bombach, Josef Dannacher, Jean-Pierre
Stadelmann, Ju¨rgen Vogt, L. R. Thorne, and J. L.
Beauchamp,Chem. Phys., 66, 403-408 (1982).

166. Periodic Trends in Transition Metal-Hydrogen, Metal-
Carbon and Metal-Oxygen Bond Dissociation Energies.
Correlation with Reactivity and Electronic Structure. P.
B. Armentrout, L. F. Halle, and J. L. Beauchamp,J.
Am. Chem. Soc., 103, 6501-6502 (1981).

167. Reaction of Cr+, Mn+, Fe+, Co+ and Ni+ with O2 and
N2O. Examination of the Translational Energy Depen-
dence of the Cross Sections of Endothermic Reactions.
P. B. Armentrout, L. F. Halle and J. L. Beauchamp,J.
Chem. Phys., 76, 2449-2457 (1982).

168. Infrared Photochemistry of Gas Phase Ions. L. R. Thorne
and J. L. Beauchamp,Proceedings of the Second
International Symposium on ICR Spectrometry, Mainz,
Springer-Verlag, 1982, pp 43-97.

169. Multiphoton Electron Detachment Studies of C7H7
- Using

a Low Power Infrared Laser. Competition of Radiative
and Collisional Relaxation with Vibrational Excitation.
C. A. Wight and J. L. Beauchamp,Chem. Phys., 134,
375-384 (1989).

170. Infrared Laser Photodetachment of Electrons from Vibra-
tionally Excited Allyl Anions. C. A. Wight and J. L.
Beauchamp,J. Phys. Chem., 88, 4426-4430 (1984).

171. Ion Beam Studies of the Reactions of Group 8 Metal Ions
with Alkanes. Correlation of Thermochemical Properties
and Reactivity. L. F. Halle, P. B. Armentrout, and J. L.
Beauchamp,Organometallics, 1, 963-968 (1982).

172. Nickel Ions Effect a Highly Specific 1,4-Dehydrogenation
of Hydrocarbons in the Gas Phase: Metallacycles Are
Not Involved. L. F. Halle, Raymond Houriet, Manfred
M. Kappes, Ralph H. Staley, and J. L. Beauchamp,J.
Am. Chem. Soc., 104, 6293-6297 (1982).

J. Phys. Chem. A, Vol. 106, No. 42, 20029635



173. Photoelectron Spectroscopy of Isomeric C4H7 Radicals.
Implications for the Thermochemistry and Structures of
the Radicals and Their Corresponding Carbonium Ions.
Jocelyn C. Schultz, F. A. Houle, and J. L. Beauchamp,
J. Am. Chem. Soc., 106, 7336-7347 (1984).

174. Photodissociation of Vibrationally Excited CF3I+ and CF3-
Br+ by a Single Infrared Photon. Martin F. Jarrold,
Andreas J. Illies, Nicholas J. Kirchner, Winifred Wag-
ner-Redeker, Michael T. Bowers, Mary L. Mandich, and
J. L. Beauchamp,J. Phys. Chem., 87, 2213-2221
(1983).

175. Infrared Photochemistry of Gas Phase Ions. L. R. Thorne
and J. L. Beauchamp, InIons and Light, Vol. 3 of Gas
Phase Ion Chemistry (Michael T. Bowers, Ed.), Aca-
demic Press, New York, 1983.

176. Activation of C-H and C-C Bonds in Alkanes by First-
Row Group 8 Atomic Transition-Metal Ions in the Gas-
Phase. Mechanistic Details from a Study of Deuterium
and 13C-Labeled Hydrocarbons. Raymond Houriet, L.
F. Halle, and J. L. Beauchamp,Organometallics, 2,
1818-1829 (1983).

177. Gas Phase Studies of the Reactions of Hydrocarbons with
Transition Metal Ions, Complexes and Clusters. J. L.
Beauchamp, J. L. Halle, M. L. Mandich, and M. A.
Hanratty,The ActiVation of Carbon Hydrogen Bonds
by Transition Metal Systems, Table Ronde Roussel
UCLAF, Paris, France, December 2-3, 1982.

178. Reactions of Atomic Cobalt Ions with Aldehydes and
Ketones. Observation of Decarbonylation Processes
Leading to Formation of Metal Alkyls and Metallacycles
in the Gas Phase. L. F. Halle, W. E. Crowe, P. B.
Armentrout, and J. L. Beauchamp,Organometallics, 3,
1694-1706 (1984).

179. Properties and Reactions of Organometallic Fragments in
the Gas Phase. Ion Beam Studies of FeH+. L. F. Halle,
F. S. Klein, and J. L. Beauchamp,J. Am. Chem. Soc.,
106, 2543-2549 (1984).

180. Fluorine Substituent Effects on Metal-carbene Bond Dis-
sociation Energies. Implications for Metathesis Reactions
of Fluorinated Olefins. L. F. Halle, P. B. Armentrout,
and J. L. Beauchamp,Organometallics, 2, 1829-1833
(1983).

181. Detection of Gas-Phase Organic Radicals Formed in Gas-
Surface Reactions by Photoelectron Spectroscopy: Ab-
straction of Allylic Hydrogen by Bismuth Oxide. Jocelyn
C. Schultz and J. L. Beauchamp,J. Phys. Chem., 87,
3587-3589 (1983).

182. Photoelectron Spectroscopy of 1-Propyl, 1-Butyl, Isobutyl,
Neopentyl and 2-Butyl Radicals: Free Radical Precur-
sors to High Energy Carbonium Ion Isomers. Jocelyn
C. Schultz, F. A. Houle, and J. L. Beauchamp,J. Am.
Chem. Soc., 106, 3917-3927 (1984).

183. Determination of the Metal-Hydrogen and Metal-Methyl
Bond Dissociation Energies of the Second Row Group
8 Transition Metal Cations. M. L. Mandich, L. F. Halle,
and J. L. Beauchamp,J. Am. Chem. Soc., 106, 4403-
4411 (1984).

184. Ion Cyclotron Resonance and Photoelectron Studies of the
Ionization Energetics and Thermochemical Properties
of Mn(CO)5benzyl. Implications for the Manganese-
Manganese Bond Strength in Mn2(CO)10. J. A. Martinho
Simões, J. C. Schultz, and J. L. Beauchamp,Organo-
metallics, 4, 1238-1242 (1985).

185. Activation of Carbon-hydrogen and Carbon-carbon
Bonds by Transition-Metal Ions in the Gas Phase.
Exhibition of Unique Reactivity by Scandium Ions. M.
A. Tolbert and J. L. Beauchamp,J. Am. Chem. Soc.,
106, 8117-8122 (1984).

186. Energetics and Structure of the 1-Admantyl and 2-Ad-
mantyl Radicals and Their Corresponding Carbonium
Ions by Photoelectron Spectroscopy. Gary H. Kruppa
and J. L. Beauchamp,J. Am. Chem. Soc., 108, 2162-
2169 (1986).

187. The Proton Affinities of Pyridine, Phosphabenzene and
Arsabenzene. Ronald V. Hodges, J. L. Beauchamp,
Arthur J. Ashe, III, and W.-T. Chan,Organometallics,
4, 457-461 (1985).

188. Product Translational Energy Distributions as a Probe of
Organometallic Reaction Mechanisms: Dehydrogena-
tion of Alkanes by Group 8-10 Metal Ions. Maureen
Hanratty, J. L. Beauchamp, Andreas J. Illies, and M. T.
Bowers,J. Am. Chem. Soc., 107, 1788-1789 (1985).

189. Multiphoton Infrared Laser Activation of Organometallic
Species: A Novel Probe of the Potential Energy
Surfaces for Reactions of Cobalt Ions with C5H10

Isomers. Maureen A. Hanratty, Carlotta M. Paulson, and
J. L. Beauchamp,J. Am. Chem. Soc., 107, 5074-5080
(1985).

190. Pulsed Laser Evaporation and Ionization of Solid Metal
Targets. Implications for Studying the Gas-Phase Reac-
tions of Laser-Generated Atoms and Ions. Heon Kang
and J. L. Beauchamp,J. Phys. Chem., 89, 3364-3367
(1985).

191. Kinetic Energy Release Distributions as a Probe of
Transition Metal-Mediated H-H, C-H and C-C Bond
Formation Processes: Reactions of Cobalt and Nickel
Ions with Alkanes. Maureen A. Hanratty, J. L. Beau-
champ, Andreas J. Illies, Petra van Koppen, and M. T.
Bowers,J. Am. Chem. Soc., 110, 1-14 (1988).

192. Ionization Energetics and Unimolecular Isomerization and
Decomposition Pathways of Gas-Phase Pentyl, Hexyl,
and Heptyl Radicals by Photoelectron Spectroscopy.
David V. Dearden and J. L. Beauchamp,J. Phys. Chem.,
89, 5359-5365 (1985).

193. Theoretical Studies of Transition Metal Hydrides: I. Bond
Energies for MH+ with M ) Ca, Sc, Ti, V, Cr, Mn, Fe,
Co, Ni, Cu, and Zn. J. Bruce Schilling, William A.
Goddard, III, and J. L. Beauchamp,J. Am. Chem. Soc.,
108, 582-584 (1986).

194. Gas Phase Organometallic Ion Chemistry. J. L. Beau-
champ, High Energy Processes in Organometallic
Chemistry, ACS Symposium Series, No. 333, American
Chemical Society, Washington, DC, 1987, pp 11-42.

195. Gas Phase Studies of Alkane Oxidation by Transition
Metal Oxides. Selective Oxidation by CrO+. H. Kang
and J. L. Beauchamp,J. Am. Chem. Soc., 108, 7502-
7509 (1986).

196. Electronic States of Chromium Carbene Ions Characterized
by High-Resolution Translational Energy Loss Spec-
troscopy. M. A. Hanratty, E. A. Carter, J. L. Beauchamp,
W. A. Goddard, III, A. J. Illies, and M. T. Bowers,
Chem. Phys. Lett., 123, 239-242 (1986).

197. Gas-Phase Studies of Alkene Oxidation by Transition-
Metal Oxides. Ion Beam Studies of CrO+. H. Kang and
J. L. Beauchamp,J. Am. Chem. Soc., 108, 5663-5668
(1986).

9636 J. Phys. Chem. A, Vol. 106, No. 42, 2002



198. Reactions of Transition-Metal Ions with Methylsilanes in
the Gas Phase. The Formation and Characteristics of
Strong Transition Metal-Silylene Bonds. Heon Kang,
Denley B. Jacobson, Seung Koo Shin, J. L. Beauchamp,
and M. T. Bowers,J. Am. Chem. Soc., 108, 5668-5675
(1986).

199. Photoelectron Spectroscopy of the Orthomethylbenzyl,
Metamethylbenzyl, and Paramethylbenzyl Radicals.
Implications for the Thermochemistry of the Radicals
and Ions. K. Hayashibara, G. H. Kruppa, and J. L.
Beauchamp,J. Am. Chem. Soc., 108, 5441-5443
(1986).

200. Proton Affinity and Heat of Formation of Silylene. Seung
Koo Shin and J. L. Beauchamp,J. Phys. Chem., 90,
1507-1509 (1986).

201. Activation of Alkanes by Ruthenium, Rhodium and
Palladium Ions in the Gas Phase: Striking Differences
in Reactivity of First- and Second-Row Metal Ions. M.
A. Tolbert, M. L. Mandich, L. F. Halle, and J. L.
Beauchamp,J. Am. Chem. Soc., 108, 5675-5683
(1986).

202. Homolytic and Heterolytic Bond Dissociation Energies of
the Second Row Group 8, 9 and 10 Diatomic Transition-
Metal Hydrides: Correlation with Electronic Structure.
M. A. Tolbert and J. L. Beauchamp,J. Phys. Chem.,
90, 5015-5022 (1986).

203. Mechanistic and Kinetic Study of Alkane Activation by
Ti+ and V+ in the Gas Phase. Lifetimes of Reaction
Intermediates. M. A. Tolbert and J. L. Beauchamp,J.
Am. Chem. Soc., 108, 7509-7517 (1986).

204. Theoretical Studies of Transition Metal Hydrides: II.
CaH+ through ZnH+. J. B. Schilling, W. A. Goddard,
III, and J. L. Beauchamp,J. Phys. Chem., 91, 5616-
5623 (1987).

205. Theoretical Studies of Transition Metal Hydrides: III.
SrH+ through CdH+. J. B. Schilling, W. A. Goddard,
III, and J. L. Beauchamp,J. Am. Chem. Soc., 109,
5565-5573 (1987).

206. Theoretical Studies of Transition Metal Hydrides: IV.
Comparison of the Transition Metal Dyhydride Ions
CrH2

+ and MoH2
+. J. B. Schilling, W. A. Goddard, III,

and J. L. Beauchamp,J. Phys. Chem., 91, 4470-4476
(1987).

207. Theoretical Studies of Transition Metal Methyl Ions,
MCH3

+: M ) Sc, Cr, Mn, Zn, Y, Mo, Tc, Pd, and Cd.
J. B. Schilling, W. A. Goddard, III, and J. L. Beau-
champ,J. Am. Chem. Soc., 109, 5573-5580 (1987).

208. Hydrocarbon Activation by Gas-Phase Lanthanide Cat-
ions: Interaction of Pr+, Eu+, and Gd+ with Small
Alkanes, Cycloalkanes and Alkenes. J. B. Schilling and
J. L. Beauchamp,J. Am. Chem. Soc., 110, 15-24
(1988).

209. What is Wrong with Gas-Phase Chromium? Comparison
of the Unreactive Cr+ Cation with the Alkane Activating
Molybdenum Cation. J. B. Schilling and J. L. Beau-
champ,Organometallics, 7, 194-199 (1988).

210. Thermochemistry of Silaethylene and Methylsilylene from
Experiment and Theory. Seung-Koo Shin, Karl K.
Irikura, J. L. Beauchamp, and W. A. Goddard, III,J.
Am. Chem. Soc., 110, 24-30 (1988).

211. Photoionization Mass Spectrometric Studies of the Meth-
ylsilanes Si(CH3)nH4-n (n ) 0-3). Reed R. Corderman,
Seung Koo Shin and J. L. Beauchamp,Int. J. Mass
Spectrom. Ion Processes, 101, 257-272 (1990).

212. Product Kinetic Energy Release Distributions as a Probe
of the Energetics and Mechanisms of Organometallic
Reactions Involving the Formation of Metallacyclobu-
tanes in the Gas Phase. Petra A. M. Van Koppen, Denley
B. Jacobson, Andreas Illies, Michael T. Bowers, Mau-
reen Hanratty, and J. L. Beauchamp,J. Am. Chem. Soc.,
111, 1991-2001 (1989).

213. Precise Determination of Stabilities of Primary, Secondary,
and Tertiary Silicenium Ions from Kinetics and Equi-
libria of Hydride-Transfer Reactions in the Gas Phase.
A Quantitative Comparison of the Stabilities of Silice-
nium and Carbonium Ions in the Gas Phase. Seung Koo
Shin and J. L. BeauchampJ. Am. Chem. Soc., 111, 900-
906 (1989).

214. Osmium Tetroxide and Its Fragment Ions in the Gas
Phase: Reactivity with Hydrocarbons and Small Mol-
ecules. Karl K. Irikura and J. L. Beauchamp,J. Am.
Chem. Soc., 111, 75-85 (1989).

215. Studies of the Gas-Phase Reactive Intermediates Formed
by Heterogeneous Processes in Chlorosilane Chemical
Vapor Deposition Using Photoelectron Spectroscopy and
Mass Spectrometry. Gary H. Kruppa, Seung Koo Shin,
J. L. Beauchamp,J. Phys. Chem., 94, 327-331 (1990).

216. Fundamental Studies of the Energetics and Dynamics of
Ligand Dissociation and Exchange Processes at Transi-
tion-Metal Centers in the Gas Phase: Mn(CO)x

+, x )
1-6. D. V. Dearden, K. Hayashibara, J. L. Beauchamp,
Nicholas J. Kirchner, Petra A. M. van Koppen, and M.
T. Bowers,J. Am. Chem. Soc., 111, 2401-2409 (1989).

217. The Chemistry of Atomic Transition Metal Ions: Insight
into Fundamental Aspects of Organometallic Chemistry.
P. B. Armentrout and J. L. Beauchamp,Acc. Chem. Res.,
22, 315-321 (1989).

218. Transition Metal-Hydrogen and Metal-Carbon Bond
Strengths: The Keys to Catalysis. J. A. Martinho Simo˜es
and J. L. Beauchamp,Chem. ReV., 90, 629-688 (1990).

219. Singlet-Triplet Energy Gaps in Fluorine-Substituted
Methylenes and Silylenes. Seung Koo Shin, William A.
Goddard, III, and J. L. Beauchamp,J. Chem. Phys., 93,
4986-4993 (1990).

220. Prospects for the Involvement of Transition Metals in the
Chemistry of Diffuse Interstellar Clouds: Formation of
FeH+ by Radiative Association. Karl K. Irikura, W. A.
Goddard, III, and J. L. Beauchamp,Int. J. Mass
Spectrom. Ion Processes, 99, 213-222 (1990).

221. Identification of Mn(CO)nCF3
- (n ) 4,5) Structural

Isomers by IR Multi-Photon Dissociation, Collision-
Induced Dissociation, and Specific Ligand Displacement
Reactions: Studies of the Trifluoromethyl Migratory
Decarbonylation Reaction in the Gas Phase. Seung Koo
Shin and J. L. Beauchamp,J. Am. Chem. Soc., 112,
2057-2066 (1990).

222. Infrared Multiphoton Dissociation Spectrum of CF3-
Mn(CO)3(NO)-. Seung Koo Shin and J. L. Beauchamp,
J. Am. Chem. Soc., 112, 2066-2069 (1990).

223. Singlet Triplet Energy Gaps in Chlorine-Substituted
Methylenes and Silylenes. Seung Koo Shin, William A.
Goddard, III, and J. L. Beauchamp,J. Phys. Chem., 94,
6963-6969 (1990).

224. Mechanistic Studies of Processes Involving C-C-Bond
Cleavage in Gas-Phase Organometallic Reactions Using

J. Phys. Chem. A, Vol. 106, No. 42, 20029637



Product Kinetic Energy Release Distributions: Co+

Reacting with Cyclopentane. Petra A. M. van Koppen,
Michael T. Bowers, and J. L. Beauchamp,Organome-
tallics, 9, 625-630 (1990).

225. Organometallic Reaction Energetics from Product Kinetic
Energy Release Distributions. P. A. M. van Koppen, M.
T. Bowers, J. L. Beauchamp, and D. V. Dearden, ACS
Symposium Series on “Bond Energies and the Thermo-
dynamics of Organometallic Reactions”,428, 34-54
(1990).

226. Kinetic Energy Release Distributions as a Probe of
Ligation Effects on Potential Energy Surfaces in Orga-
nometallic Reactions. The Reversible Dehydrogenation
of Cycloalkenes by Fe+. D. V. Dearden, J. L. Beau-
champ, P. A. M. van Koppen, and M. T. Bowers,J.
Am. Chem. Soc., 112, 9372-9378 (1990).

227. C-H Bond Activation as the Initial Step in the Co+-
Mediated Demethanation of Propane: The Critical Role
of Angular Momentum at the Rate-Limiting Transition
State. P. A. M. van Koppen, J. Brodbelt-Lustig, M. T.
Bowers, D. V. Dearden, J. L. Beauchamp, E. Fisher,
and P. B. Armentrout,J. Am. Chem. Soc., 112, 5663-
5665 (1990).

228. Infrared Spectra of Butenyl Anions. Multiphoton Electron
Detachment as a Photochemical Probe of Isomeric
Structures of Gas Phase Anions. C. A. Wight and J. L.
Beauchamp,Int. J. Mass Spectrom. Ion Processes, 100,
445-455 (1990).

229. Transition Metal Ion Mediated C-H and C-C Bond
Activation of Alkanes: Dynamical Coupling Between
Entrance and Exit Channel Transition States. P. A. M.
van Koppen, J. Brodbelt-Lustig, M. T. Bowers, D. V.
Dearden, J. L. Beauchamp, E. R. Fisher, and P. B.
Armentrout,J. Am. Chem. Soc., 113, 2359-2369 (1991).

230. Fast Ion Conductors as Oxidation Catalysts: Oxidative
Coupling and Deep Oxidation of Methane over Transi-
tion Metal Exchangedâ′′-Aluminas. E. H. Fowles, J.
A. Labinger, J. L. Beauchamp, and B. Fultz,J. Phys.
Chem., 95, 7393-7400, (1991).

231. Infrared Laser Multiphoton Dissociation Spectrum of
CF3Mn(CO)4I-. Seung Koo Shin and J. L. Beauchamp,
J. Mol. Struct., 249, 1-9 (1991).

232. Gas-Phase Synthesis of Metalloporphyrin Ions. Karl K.
Irikura and J. L. Beauchamp,J. Am. Chem. Soc., 113,
2767-2768, (1991).

233. Methane Oligomerization in the Gas Phase by Third-Row
Transition Metal Ions. Karl K. Irikura and J. L. Beau-
champ,J. Am. Chem. Soc., 113, 2769-2770 (1991).

234. Fundamental Gas Phase Studies of the Mechanism and
Thermochemistry of Organometallic Reactions. J. L.
Beauchamp and Petra A. M. van Koppen, InEnergetics
of Organometallic Species(J. A. M. Simões, Ed.),
NATO ASI Ser., Ser. C, No. 367 (Energ. Organomet.
Species), Kluwer Academic Publishers, The Netherlands
1992, pp 287-320.

235. Electronic Structure Considerations for Methane Activation
by Third-Row Transition Metal Ions. Karl K. Irikura
and J. L. Beauchamp,J. Phys. Chem., 95, 8344-8351
(1991).

236. Gas-Phase Acidities of (CO)5MnH, (CO)4FeH2, and (CO)4-
CoH. A. E. Stevens and J. L. Beauchamp,J. Am. Chem.
Soc., 113, 8765-8770 (1991).

237. Singlet-Triplet Gaps in Substituted Carbenes CXY
(X,Y ) H, F, Cl, Br, I, SiH3) Karl K. Irikura, W. A.
Goddard, III, and J. L. Beauchamp,J. Am. Chem. Soc.,
114, 48-51 (1992).

238. Examination of Ion-molecule Reaction in Chlorosilanes
by FT-ICR Spectrometry and Determination of the
Relative Stabilities of Chlorosilyl Ions. Srihari Murthy
and J. L. Beauchamp,J. Phys. Chem., 96, 1247-1257
(1992).

239. Correlations of Lone Pair Ionization Energies with Proton
Affinities of Amino Acids and Related Compounds. Site
Specificity of Protonation. Sherrie Campbell, J. L.
Beauchamp, Mara Rempe, and D. L. Lichtenberger,Int.
J. Mass Spectrom. Ion Processes, 117, 83-99 (1992).

240. Electron Impact Ionization of Phenylsilane. Evidence for
the Formation of Phenylsilyl and Silacyclohepatrienyl
Cations. Srihari Murthy, Yatsuhisa Nagano, and J. L.
Beauchamp,J. Am. Chem. Soc., 114, 3573-3574
(1992).

241. Infrared Laser Multiphoton Dissociation of Proton Bound
Dimers of Biomolecules: A New Method to Probe the
Acid Base Properties of Local Sites in Complex
Molecules. Sherrie Campbell and J. L. Beauchamp, In
Applied Spectroscopy in Materials Science(W. G.
Golden, Ed.), Proceedings of SPIE, No. 1636, SPIE,
Bellingham, WA, 1992, pp 201-210.

242. Postionization Chemical Separation: A Mass Spectromet-
ric Technique for Isotopic Analysis of Mixtures. Karl
K. Irikura, Edmund H. Fowles, and J. L. Beauchamp,
Anal. Chem., 66, 3447-3448 (1994).

243. Thermochemical Properties and Gas-phase Ion Chemistry
of Phenylsilane Investigated by FT-ICR Spectrometry.
Identification of Parent- and Fragment- Ion Structural
Isomers by Their Specific Reactivities. Yatsuhisa Na-
gano, Srihari Murthy and J. L. Beauchamp,J. Am. Chem.
Soc.115, 10805-10811 (1993).

244. Low-Energy Dissociation Pathways of Small Deprotonated
Peptides in the Gas Phase. Elaine M. Marzluff, Sherrie
Campbell, M. T. Rodgers, and J. L. Beauchamp,J. Am.
Chem.Soc.,116, 7787-7796 (1994).

245. FT-ICR Spectrometric Studies of Lewis Acid-Base
Chemistry in Monochlorosilane. Srihari Murthy and J.
L. Beauchamp,J. Phys. Chem., 99, 9118-9121 (1995).

246. Low-Energy Collision-Induced Dissociation of Depro-
tonated Dinucleotides: Determination of the Energeti-
cally Favored Dissociation Pathways and the Relative
Acidities of the Nucleic Acid Bases. M. T. Rodgers,
Sherrie Campbell, Elaine M. Marzluff, and J. L. Beau-
champ,Int. J. Mass Spectrom. Ion Processes, 137, 121-
149 (1994).

247. Proton Affinities and Photoelectron Spectra of Phenyl-
alanine,N-Methyl- and N,N-Dimethyl-Phenylalanine.
Correlation of Lone Pair Ionization Energies with Proton
Affinities and Implications for N-Methylation as a
Method to Effect Site Specific Protonation of Peptides.
Sherrie Campbell, Elaine M. Marzluff, M. T. Rodgers,
J. L. Beauchamp, Margaret E. Rempe, Kimberly F.
Schwinck, and D. L. Lichtenberger,J. Am. Chem. Soc.,
116, 5257-5264 (1994).

248. Site Selectiveσ-Bond Metathesis Reactions of Sc(CD3)2
+

with [2,2-D2]Propane, [1,1,1,4,4,4-D6]n-Butane, and
[2-D]Isobutane. Kevin C. Crellin, Serge Geribaldi and
J. L. Beauchamp,Organometallics, 13, 3733-3736
(1994).

9638 J. Phys. Chem. A, Vol. 106, No. 42, 2002



249. Collisional Activation of Large Molecules is an Efficient
Process. Elaine M. Marzluff, Sherrie Campbell, M. T.
Rodgers, and J. L. Beauchamp,J. Am. Chem. Soc., 116,
6947-6948 (1994).

250. Site-Specific Protonation Directs Low-Energy Dissociation
Pathways of Dinucleotides in the Gas Phase. M. T.
Rodgers, Sherrie Campbell, Elaine M. Marzluff, and J.
L. Beauchamp,Int. J. Mass Spectrom. Ion Processes,
148, 1-23 (1995).

251. Structural and Energetic Constraints on Gas Phase Hy-
drogen/Deuterium Exchange Reactions of Protonated
Peptides with D2O, CD3OD, CD3CO2D and ND3.
Sherrie Campbell, M. T. Rodgers, Elaine M. Marzluff,
and J. L. Beauchamp,J. Am. Chem. Soc., 116, 9765-
9766 (1994).

252. Deuterium Exchange Reactions as a Probe of Biomolecule
Structure. Fundamental Studies of Gas Phase H/D
Exchange Reactions of Protonated Glycine Oligomers
with D2O, CD3OD, CD3CO2D, and ND3. Sherrie Camp-
bell, M. T. Rodgers, Elaine M. Marzluff, and J. L.
Beauchamp,J. Am. Chem. Soc., 117, 12840-12854
(1995).

253. Group and Site Selective Sigma-Bond Metathesis
Reactions of CH3ScCH2CH3

+ with [2,2-D2]-Propane,
[1,1,1,4,4,4-D6]-n-Butane, [2-D]-Isobutane andn-Pen-
tane. Kevin C. Crellin, Serge Geribaldi, M. Widmer, and
J. L. Beauchamp,Organometallics, 14, 4366-4373
(1995).

254. Undergraduate Laboratory for Surface Science. Mitchio
Okumura, J. L. Beauchamp, Jeffrey M. Dickert, Blair
R. Essy, and Christopher L. Claypool,J. Chem. Educ.,
73, 142-143 (1996).

255. Selective Binding of Crown Ethers to Protonated Peptides
Can Be Used to Probe Mechanisms of H/D Exchange
and Collision-Induced Dissociation Reactions in the Gas
Phase. Sang-Won Lee, Hak-No Lee, Hyun Sik Kim, and
J. L. Beauchamp,J. Am. Chem. Soc., 120, 5800-5805
(1998).

256. Collisional Activation Studies of Large Molecules. Elaine
M. Marzluff and J. L. Beauchamp, InLarge Ions: Their
Vaporization, Detection and Structural Analysis, Wiley
Series on Ion Chemistry and Physics (T. Baer, C. Y.
Ng, I. Powis, Eds.), John Wiley & Sons, Ltd., New
York, 1996, Chapter 5, pp 115-143.

257. Site Specific Lithium Ion Attachment Directs Low-Energy
Dissociation Pathways of Dinucleotides in the Gas
Phase. Application to Nucleic Acid Sequencing by Mass
Spectrometry. M. T. Rodgers, Sherrie A. Campbell, and
J. L. Beauchamp,Int. J. Mass Spectrom., 161, 193-216
(1997).

258. σ-Bond Methathesis Reactions of Sc(CH3) 2
+ with Sec-

ondary C-H Bonds: Reactivity with Cyclohexane and
Cyclopentane. Kevin C. Crellin, J. L. Beauchamp, Serge
Geribaldi, and M. Decouzon,Organometallics, 15,
5368-5373 (1996).

259. Chemical Ionization of TNT and RDX with Trimethylsilyl
Cation. Kevin C. Crellin and J. L. Beauchamp,Anal.
Chem., 69 (6) 1092-1101 (1997).

260. Spatially Resolved Chemical Analysis with an NSOM-
based Laser Desorption Microprobe. D. A. Kossakovski,
S. D. O’Connor, M. Widmer, J. D. Baldeschwieler, and

J. L. Beauchamp,Ultramicroscopy, 71, 111-115 (1998);
This work forms the basis for a patent entitled “Sub-
micron Chemical Imaging with Near-Field Laser De-
sorption,” U.S. Patent Application No. 6,0805,86 (2000).

261. Sigma-Bond Metathesis Reactions of Sc(OCD3)2
+ with

Water, Ethanol, and 1-Propanol: Measurements of
Equilibrium Constants, Relative Bond Strengths and
Absolute Bond Strengths. Kevin C. Crellin, J. L.
Beauchamp, W. A. Goddard, III, S. Geribaldi, and M.
Decouzon, Intl. J. Mass Spectrom., 183, 121-138
(1999).

262. Chemical Ionization of the Nitrate Ester Explosives EGDN
and PETN by Trimethylsilyl Cation and Comparison of
the Reactivity of Nitrate Ester and Nitro Explosives
Toward Trimethylsilyl Cation. Kevin C. Crellin, Nathan
Dalleska, and J. L. Beauchamp,Int. J. Mass Spectrom.
Ion Processes, 165/166, 641-653 (1997).

263. Salt Bridge Chemistry Applied to Gas Phase Peptide
Sequencing: Selective Fragmentation of Sodiated Gas
Phase Peptide Ions Adjacent to Aspartic Acid Residues.
Sang-Won Lee, Hyun Sik Kim, and J. L. Beauchamp,
J. Am. Chem Soc., 120, 3188-3195 (1998).

264. Fragmentation Mechanisms of Oligonucleotides in MALDI
Mass Spectrometry. Christine M. Nelson, Lin Zhu, Wei
Tang, Lloyd M. Smith, Kevin Crellin, Jamal Berry, and
J. L. Beauchamp,Proc. SPIE-Int. Soc. Opt. Eng., 2680,
247-255 (1996).

265. Mass Spectrometer Calibration of High Velocity Impact
Ionization Based Cosmic Dust Analyzer. G. Jyoti, Satish
C. Gupta, Thomas J. Ahrens, Dmitri Kossakovski, and
J. L. Beauchamp,Intl. J. Impact Eng., 23, 401-408
(1999).

266. Etched Chalcogenide Fibers for Near-Field IR Scanning
Microsopy. M. A. Unger, D. A. Kossakovski, R.
Kongovi, J. L. Beauchamp, J. D. Baldeschwieler, and
D. V. Palanker,ReV. Sci. Instrum., 69, 2988-2993,
(1998).

267. Freeze-Dried Biomolecules: FT-ICR Studies of the Spe-
cific Solvation of Functional Groups and Clathrate
Formation Observed by the Slow Evaporation of Water
from Hydrated Peptides and Model Compounds in the
Gas Phase. Sang-Won Lee, Patrick Freivogel, Thomas
Schindler, and J. L. Beauchamp,J. Am. Chem Soc., 120,
11758-11765 (1998).

268. FT-ICR Study of Multiply Charged Aggregates of Singly
Charged Peptides Formed by Electrospray Ionization.
Sang-Won Lee and J. L. Beauchamp,J. Am. Soc. Mass
Spectrom., 10, 347-351 (1999).

269. Ben Sherman Freiser Remembered. J. L. Beauchamp,Int.
J. Mass Spectrom., 183, XI-XII (1999).

270. Slow Evaporation of Water from Hydrated Salen Transi-
tion Metal Complexes in the Gas Phase Reveals Details
of Metal Ligand Interactions. Sang-Won Lee, Sukbok
Chang, Dmitri Kossakovski, Heather Cox, and J. L.
Beauchamp,J. Am. Chem Soc., 121, 10152-10156
(1999).

271. The Abiotic Generation of Homochirality on Saturn’s
Moon Titan. J. I. Lunine, J. L. Beauchamp, M. A. Smith,
and E. Nikolaev, InAdVances in BioChirality(G. Palyi,
C. Zucchi, and L. Caglioti, Eds.), Elsevier, Amsterdam,
1999, pp 257-270.

J. Phys. Chem. A, Vol. 106, No. 42, 20029639



272. Chemistry in Nanodroplets: Studies of Protonation Sites
of Substituted Anilines in Water Clusters using FT-ICR.
Sang-Won Lee, Heather Cox, William A. Goddard III,
and J. L. Beauchamp,J. Am. Chem Soc., 122, 9201-
9205 (2000).

273. Topographical and Chemical Microanalysis of Surfaces
with Scanning Probe Microscopy and Laser Induced
Breakdown Spectroscopy. Dmitri Kossakovski and J. L.
Beauchamp,Anal. Chem., 72, 4731-4737 (2000).

274. Salt Bridge Stabilization of Charged Zwitterionic Arginine
Aggregates in the Gas Phase. Ryan R. Julian, Robert
Hodyss and J. L. Beauchamp,J. Am. Chem. Soc., 123,
3577-3583 (2001).

275. Site Specific Sequestering and Stabilization of Charge in
Peptides by Supramolecular Adduct Formation with 18-
Crown-6 Ether by way of Electrospray Ionization. Ryan
R. Julian and J. L. Beauchamp,Int. J. Mass Spectrom.,
210/211, 613-623 (2001).

276. Spontaneous Chiral Separation in Non-Covalent Molecular
Clusters. Robert Hodyss, Ryan R. Julian, and J. L.
Beauchamp,Chirality, 13, 703-706 (2001).

277. Nanocrystalline Aggregation of Serine Detected by Elec-
trospray Ionization Mass Spectrometery: Origin of the
Stable Homochiral Gas Phase Serine Octamer. Ryan R.
Julian, Robert Hodyss, Brian Kinnear, Martin F. Jarrold,
and J. L. Beauchamp,J. Phys. Chem. B, 106, 1219-
1228 (2002).

278. Dustbuster: A Compact Impact-Ionization Time-of-Flight
Mass Spectrometer for in situ Analysis of Cosmic Dust.
Daniel E. Austin, Thomas J. Ahrens, and J. L. Beau-
champ,ReV. Sci. Instrum., 73, 185-189 (2002).

279. Cooperative Salt Bridge Stabilization of Gas Phase Zwit-
terions in Neutral Arginine Clusters. Ryan R. Julian, J.

L. Beauchamp, and William A. Goddard III,J. Phys.
Chem. A, 106, 32-34 (2002).

280. The Unusually High Proton Affinity of Aza-18-Crown-6
Ether: Implications for the Molecular Recognition of
Lysine in Peptides by Lariat Crown Ethers. Ryan R.
Julian and J. L. Beauchamp,J. Am. Soc. Mass Spectrom.,
13, 493-498 (2002).

281. Droplet Evaporation and Discharge Dynamics in Electro-
spray Ionization. James N. Smith, Richard C. Flagan,
and J. L. Beauchamp,J. Phys. Chem. A, 106, XXX -
XXX (2002).

282. Molecular Recognition of Arginine in Small Peptides by
Supramolecular Complexation with Dibenzo-30-Crown-
10 Ether. Ryan R. Julian, Minta Akin, Jeremy A. May,
Brian M. Stoltz, and J. L. Beauchamp,Intl. J. Mass
Spectrom.(2002), submitted for publication.

283. Molecular Mousetraps: Gas Phase and Solution Studies
of The Covalent Coupling of Non-Covalent Complexes
Initiated by Reactive Carbenes Formed by Controlled
Activation of Diazo Precursors. Ryan R. Julian, Jeremy
A. May, Brian M. Stoltz, and J. L. Beauchamp,J. Am.
Chem. Soc.(2002), submitted for publication.

284. Hypervelocity Microparticle Impact Studies using a Novel
Cosmic Dust Mass Spectrometer. Daniel E. Austin,
Heidi L. K. Manning, Carl L. Bailey, James E. Farns-
worth, Ron L. Grimm, Thomas J. Ahrens, and J. L.
Beauchamp,J. Geophys. Res.-Planet(2002), submitted
for publication.

285. Evaporation and Discharge Dynamics of Highly Charged
Droplets of Heptane, Octane, andp-xylene Generated
by Electrospray Ionization. Ron L. Grimm, and J. L.
Beauchamp,Anal. Chem.(2002), submitted for publica-
tion.

9640 J. Phys. Chem. A, Vol. 106, No. 42, 2002


