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

 
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 Campbell, M.T. Rodgers, Elaine M. Marzluff, and 

J.L. Beauchamp, J. Am. Chem. Soc., 117, 12840-12854 (1995). 
 
251. Structural and Energetic Constraints on Gas Phase Hydrogen/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). 

 
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 Proc., 148, 1-23 (1995). 

 
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). 

 
248. Site Selective -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). 

 
247. Proton Affinities and Photoelectron Spectra of Phenylalanine, N-Methyl- and N,N-

Dimethyl-Phenylalanine. Correlation of Lone Pair Ionization Energies with Proton 
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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). 

 
246. Low-Energy Collision-Induced Dissociation of Deprotonated Dinucleotides: 

Determination of the Energetically Favored Dissociation Pathways and the Relative 
Acidities of the Nucleic Acid Bases. M.T. Rodgers, Sherrie Campbell, Elaine M. Marzluff, 
and J.L. Beauchamp, Intl. J. of Mass Spec. Ion Processes, 137, 121-149 (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). 
 
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). 

 
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 Nagano, Srihari Murthy, and J.L. Beauchamp, J. 
Am. Chem. Soc. 115, 10805-10811 (1993). 

 
242. Postionization Chemical Separation: A Mass Spectrometric Technique for Isotopic 

Analysis of Mixtures. Karl K. Irikura, Edmund H. Fowles, and J.L. Beauchamp, Anal. 
Chem., 66, 3447-3448 (1994). 

 
241. 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, Applied Spectroscopy in Materials Science, W.G. 
Golden, Ed., Proc. SPIE, 1636, 201-210 (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). 

 
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, Intl. J. of Mass Spec. Ion Processes, 117, 83-99 
(1992). 
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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). 

 
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). 
 
236. Gas-Phase Acidities of (CO)5MnH, (CO)4FeH2, and (CO)4CoH. A.E. Stevens and J.L. 

Beauchamp, J. Am. Chem. Soc., 113, 8765-8770 (1991). 
 
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). 
 
234. Fundamental Gas Phase Studies of the Mechanism and Thermochemistry of 

Organometallic Reactions. J.L. Beauchamp and Petra A.M. van Koppen, Energetics of 
Organometallic Species, J.A.M. Simões, ed., NATO ASI Ser., Ser. C (1992), 367 (Energ. 
Organomet. Species), 287-320., Kluwer Academic Publishers, The Netherlands. 

 
233. Methane Oligomerization in the Gas Phase by Third-Row Transition Metal Ions. Karl K. 

Irikura and J.L. Beauchamp, J. Am. Chem. Soc., 113, 2769-2770 (1991). 
 
232. Gas-Phase Synthesis of Metalloporphyrin Ions. Karl K. Irikura and J.L. Beauchamp, J. 

Am. Chem. Soc., 113, 2767-2768, (1991). 
 
231. Infrared Laser Multiphoton Dissociation Spectrum of CF3Mn(CO)4I

–. Seung Koo Shin 
and J.L. Beauchamp, J. of Molecular Structure, 249, 1-9 (1991). 

 
230. Fast Ion Conductors as Oxidation Catalysts: Oxidative Coupling and Deep Oxidation of 

Methane over Transition Metal Exchanged ß"-Aluminas. E.H. Fowles, J.A. Labinger, J.L. 
Beauchamp, and B. Fultz, J. Phys. Chem., 95, 7393-7400, (1991). 

 
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). 

 
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 Spec. Ion Proc., 100, 445-455 (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. 
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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). 

 
226. Kinetic Energy Release Distributions as a Probe of Ligation Effects on Potential Energy 

Surfaces in Organometallic Reactions. The Reversible Dehydrogenation of Cycloalkenes 
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Chem. Soc., 112, 9372-9378 (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 Thermodynamics of Organometallic Reactions", 428, 
34-54 (1990). 

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

Organometallic Reactions Using Product Kinetic Energy Release Distributions: Co+ 

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

 
222. Infrared Multiphoton Dissociation Spectrum of CF3Mn(CO)3(NO)–. Seung Koo Shin and 

J.L. Beauchamp, J. Am. Chem. Soc., 112, 2066-2069 (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). 

 
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, Intl. J. of Mass Spec. Ion Proc., 99, 213-222 (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). 

 
218. Transition Metal-Hydrogen and Metal-Carbon Bond Strengths: The Keys to Catalysis. 

J.A. Martinho Simões and J.L. Beauchamp, Chemical Reviews, 90, 629-688 (1990). 
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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). 

 
216. Fundamental Studies of the Energetics and Dynamics of Ligand Dissociation and 

Exchange Processes at Transition-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). 

 
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). 

 
214. Osmium Tetroxide and Its Fragment Ions in the Gas Phase: Reactivity with Hydrocarbons 

and Small Molecules. Karl K. Irikura and J.L. Beauchamp, J. Am. Chem. Soc., 111, 75-85 
(1989). 

 
213. Precise Determination of Stabilities of Primary, Secondary, and Tertiary Silicenium Ions 

from Kinetics and Equilibria of Hydride-Transfer Reactions in the Gas Phase. A 
Quantitative Comparison of the Stabilities of Silicenium and Carbonium Ions in the Gas 
Phase. Seung Koo Shin and J.L. Beauchamp J. Am. Chem. Soc., 111, 900-906 (1989). 

 
212. Product Kinetic Energy Release Distributions as a Probe of the Energetics and 

Mechanisms of Organometallic Reactions Involving the Formation of Metallacyclobutanes 
in the Gas Phase. Petra A.M. Van Koppen, Denley B. Jacobson, Andreas Illies, Michael T. 
Bowers, Maureen Hanratty, and J.L. Beauchamp, J. Am. Chem. Soc., 111, 1991-2001 
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211. Photoionization Mass Spectrometric Studies of the Methylsilanes Si(CH3)nH4-n(n = 0-3). 

Reed R. Corderman, Seung Koo Shin, and J.L. Beauchamp, Int. J. Mass Spec. Ion Proc., 
101, 257-272 (1990). 

 
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). 

 
209. What's Wrong with Gas-Phase Chromium? Comparison of the Unreactive Cr+ Cation with 

the Alkane Activating Molybdenum Cation. J.B. Schilling and J.L. Beauchamp, 
Organometallics, 7, 194-199 (1988). 

 



15 

208. Hydrocarbon Activation by Gas-Phase Lanthanide Cations: 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). 

 
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. Beauchamp, J. Am. 
Chem. Soc., 109, 5573-5580 (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). 

 
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). 
 
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). 
 
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). 

 
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). 

 
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). 

 
200. Proton Affinity and Heat of Formation of Silylene. Seung Koo Shin and J.L. Beauchamp, 

J. Phys. Chem., 90, 1507-1509 (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). 

 
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. 
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Jacobson, Seung Koo Shin, J.L. Beauchamp, and M.T. Bowers, J. Am. Chem. Soc., 108, 
5668-5675 (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). 
 
196. Electronic States of Chromium Carbene Ions Characterized by High Resolution 

Translational Energy Loss Spectroscopy. 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). 

 
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). 
 
194. Gas Phase Organometallic Ion Chemistry. J.L. Beauchamp, ACS Symposium Series “High 

Energy Processes in Organometallic Chemistry”, 333, 11-42 (1987). 
 
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). 

 
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). 

 
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. Beauchamp, Andreas J. Illies, Petra van Koppen, and M.T. 
Bowers, J. Am. Chem. Soc., 110, 1-14 (1988). 

 
190. Pulsed Laser Evaporation and Ionization of Solid Metal Targets. Implications for Studying 

the Gas-Phase Reactions of Laser-Generated Atoms and Ions. Heon Kang and J.L. 
Beauchamp, J. Phys. Chem., 89, 3364-3367 (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). 

 
188. Product Translational Energy Distributions as a Probe of Organometallic Reaction 

Mechanisms: Dehydrogenation 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). 
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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). 

 
186. Energetics and Structure of the 1-Admantyl and 2-Admantyl Radicals and Their 

Corresponding Carbonium Ions by Photoelectron Spectroscopy. Gary H. Kruppa and J.L. 
Beauchamp, J. Am. Chem. Soc., 108, 2162-2169 (1986). 

 
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). 

 
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, Organometallics, 4, 1238-1242 (1985). 

 
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). 

 
182. Photoelectron Spectroscopy of 1-Propyl, 1-Butyl, Isobutyl, Neopentyl and 2-Butyl 
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Schultz, F.A. Houle, and J.L. Beauchamp, J. Am. Chem. Soc., 106, 3917-3927 (1984). 

 
181. Detection of Gas-Phase Organic Radicals Formed in Gas-Surface Reactions by 

Photoelectron Spectroscopy: Abstraction of Allylic Hydrogen by Bismuth Oxide. Jocelyn 
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180. Fluorine Substituent Effects on Metal-carbene Bond Dissociation Energies. Implications 

for Metathesis Reactions of Fluorinated Olefins. L.F. Halle, P.B. Armentrout, and J.L. 
Beauchamp, Organometallics, 2, 1829-1833 (1983). 

 
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). 

 
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). 
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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 
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176. Activation of C-H and C-C Bonds in Alkanes by First-Row Group 8 Atomic 
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