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e Need for structural information in MS/MS
o Fragmentation mass Spectra, especially El
e Infrared Spectroscopy could be useful

e |R spectroscopy integrated to MS
o ltrelies on SPECIFIC fragmentation of an ion isomer based on SPECIFIC activation
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Espectroscopia de ions
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Avaliagao da taxa de dissociagdo em fungao
do comprimento de onda do foton gera uma
medida indireta da absorcao dos fotons

Faixas espectrais (e fontes de radiacao)
diferentes podem ser utilizadas, com
mecanismos diferentes:

- IR, UV, UV de vacuo
Em técnicas diversas:

- Dupla ressonancia }IR-IR), FRET, fotons em
faixas espectrais diterentes (UV-IR, UV-IR?)

Fontes diversas:

- OPO/OPA, FEL, Sincrotron (sobretudo para
PEPICO)



Absorcao no IR

Units used:
- E=hv
=h*C*1/An

- =h*C*v
}k ~  where A is the wavelength (um)
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Infrared Multiple photon Dissociation (IRMPD)
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k(E) Continuum Riveros, J.M. Infrared photodissociation.
K(E) Encyclopedia of mass spectrometry, Vol. 1.
Threshold of dissociation  Amsterdam: Elsevier. 2003 pp. 262-271.
Quas‘i-
Pumped Mode = Continuum
v=1 AN e e e -
—— Discrete
—— hv —_— Level
v=0 | Regime
Molecular Ion Energy Levels
AH/kT mol™
Co(CsHig)t —— = ColCsHg)' + Hy ~ 50 (4a)
Using(relatively) low-intense IR lasers, only ——  Co(CHe" + CH, ~ 13 (4b)
the lowest-energy fragmentation pathway is —— CO(CsHg)* + CoHy ~ 117 (4c)
observed — Co(CoHy)™ + CsHg ~ 134 (4d)

Hanratty, M. A.; Paulsen, C. M.; Beauchamp, J. L. Multiphoton infrared laser activation of
organometallic species: A novel probe of the potential energy surfaces for reactions of cobalt
lons with C;H,,isomers. J. Am. Chem. Soc. 1983, 107, 5074-5080.



WWW.youttlibe.com/watch?v=IFWXjzhH8a0


https://www.youtube.com/watch?v=lFWXjzhH8a0

Early IRMPD spectroscopy studies
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Fig. 4. IRMPD spectrum of methanol solvated chloride ion (CH:OHCI).

Peiris, D. M. et al. Int. J. Mass Spectrom,1996, 159, 169-183



Relative intensity
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Using using an 8 Watt CO, laser the
IRMPD kinetics of the molecular ion
obtained from 1- and 2-bromopropene are
clearly different
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Espectroscopia de ions - IRMPD
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Espectroscopia de ions - IRMPD
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Reference-standard metabolite identification

— Hyperlysinemia patient plasma, TIC . .
— Hyperlysinemia patient plasma, EIC m/z 147
— restpimnsia Lysine metabolism

— Control plasma, EICm/z 147
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Outersterp R. et al. International Journal of Mass Spectrometry 2019



Reference-standard metabolite identification

d — IR - Hyperlysinemia patient plasma, S =0.6968
fraction 8.02-8.13 minutes - m/z 130
fragment of m/z 147
— (Calculated IR - HMDB0000070,
[pipecolicacid+H]*- CH, NO,
0 OH

b — IR - Hyperlysinemia patient plasma, S$=0.6724
fraction 8.02-8.13 minutes - m/z 130
fragment of m/z 147
— (alculated IR - HMDB0062225,
[cycloleucine+H]* - CH, NO,
HO

HN 0

2

C — IR - Hyperlysinemia patient plasma, S =0.6547
fraction 8.02-8.13 minutes - m/z 130
fragment of m/z 147
— Calculated IR - HMDB0094696,
[N-methyl-L-proline-+H]* - CH NO,

N/ 0

Outersterp R. et al. International Journal of Mass Spectrometry 2019



Estudo de mecanismos de reacao

Aniline + Formaldehyde + Phenol
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Estudo de mecanismos de reacao
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Estudo de mecanismos de reacao

“"Imine” formation
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Sintese de intermediarios em fase gasosa
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Fragmentacao preferencial de peptideos

Statistical Analysis of the
SwedCAD Spectral Database
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b, ions are more abundant than other b, fragments

Are b, ions of tryptic peptides really oxazolones?

Or diketopiperazines? www.bmms.uu.se/CAD

R.A Zubarev &coworkers, J. Proteome Res. 2007, 6, 4063
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Yalcin, Csizmadia, Peterson, Harrison, J. Am. Soc. Mass Spectrom. 1996, 7, 233
Cordero, Houser, Wesdemiotis, Anal. Chem. 1993, 65, 1594.

Polfer and coworkers: J Am Soc Mass Spectrom 2010, 21, 1313.
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Diferenciando multiplas populacoes com “apenas” um féton

Fragment b, of doubly
protonated YIGSR
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Taxas de dissociacao diferentes para ions diferentes

Two isomer-specific bands vou (TVT)
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Hydration Isomers of Protonated Phenylalanine and Derivatives: Relative Stabilities from Infrared Photodissociation.
Prell, J.S., Chang, T.M., O'Brien, J.T., and Williams, E.R., J. Am. Chem. Soc. 2010, 132, 7811-7819.
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