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Introduction and Experiment *Multiplexed Photoionization TOF Mass Spectrometry with
tunable synchrotron light generates three-dimensional data in the

. . Time-Sensitive
mass, energy and time domains.

MCP Detector

Rapid Radical Rearrangement (1,2-acyl group
migration') is observed for [ ketone radicals.

INAAAAANANN
LLLLL LD

4
g
"’
4
i
/ |
y

| : Tt ‘Photoionization Spectra (PI)
HE/}HZ °(\)/CH2 (H) . help determine products and
R/%\C{MY,Z = R/g\(‘ijm = ‘R/%\CH/Z%RLZ branching.

ﬁ - e Y *Photolysis generates Cle, which Scimer
Chain-Propagating Oxidation Channels via abstract H, leaving a radical (R) o N
resonance-stabilized QOOH are highly favored 1n that can add O,,. iy (ALsorDischare
open-chain ketones. hv (351 nm) ) @{ }X) '
Background: Isopropyl Radical Oxidation® ¢k > 20 5 ””|: e

oon WO, : i AW T
| O/“ﬁc/\\CHz )L, " o — Cl + R-H » R + HC(CI § 1"y II TOF
J;Hs = L \? _____ . " " om R + 0, == RO, » Products
h B ;‘)\‘f/CH - HCLI: szycﬁc — Experiment
o QOOH % CH, " Ether T=300—700 K; P=2-10 Torr =
| Chain Propagating o

Oxidation of Methvl-Tert-butyl Ketone (MTbuK MTbuk ﬁ

Photon Energy (eV) GO,

C CH;
All MTbuK carbons are either quaternary or terminating methyl groups. TN /
. H;C C
Thus HO, + alkene channels analogous to propane are not possible. ‘ \CH3
'é Methyl-tert-butyl Ketone + Cle + O, CH3
:3 550 K Coproduct of . . . .
£ o5 A/Hoz-Enminaﬁon Yet the m/z 98 HO,-elimination coproduct 1s
2 dominant and results from radical rearrangement -~ o
— . O CH; 2
2 that enables formation of a double bond: o
.o HO,-Elimination 33 PRTEE N
% Coproduct Daughter Ion O) _ o T o o o o, H;C CH . (tjlllg(,) ’
- 43 \ |C|\//\(.3Hz L I 1 L e | 0 Lol ATE=9.0 eV
ay 99 H,C” \C< = |H,c” \?\ <—" H,c~ CH; > CH; H.c~ CH (|)\CH3 —> < Or
2 CH; 3
% 56 0 keal/mol  CHj;3 i CH3CH_ -4 kcal/mol oO/ (”) (|jH3 + HO;
En 38 9 kcal/mol /C\ C ™
= 114 . . . , , H:C~ CH; CH,
o T A Jﬂ o b . N ol Primary radical converted into more stable tertiary radical by 1,2- somesityl Oxide
40 S0 60 70 80 90 100 110 1 1 N\ AIE =9.1eV
> acyl group migration .
PI spectra show mesityl oxide is m/z 98 product. Oxidation of Diethyl Ketone (DEK; d,-DEK and d.-DEK) o +va
_ . . . . . . HSC\ C“\i.*-- CH3
e — Formation of four distinct cyclic ethers is possible. 0 7 op o’
. H (|: . N HC. _C__ _CHy; .Cl|
:é H3C/ \CHé \CH3 H;C |(|3 CH H;C yj CH N o o \ (”) "
- Mesityl Oxide eny e[ ’ >¢” N\ch ’ D (|3D2 d,-DEK HiC _C_ _CH,
S | ~O-m/z 98 MThuK + Cl+ + 0, "o Ny CH, CD;  ~CD,
< | ==Mesityl Oxide Standard ’ m/z 103 m/z 102 Secondmy DEK radical R |
— —{}Isomesityl Oxide Standard o m/z 104
] SR NETI T (top) has shallow RO, well 0,
7 A ' o
g o § [encmc-orarro, o d,- and d.-DEK data show the 5- 0 <|)/
E 3 membered ring, 2-Me-THF-3-one 1s .
= st z .
2 —A—m/z 83 MThuK + Cl+ + O, g enemeoraro, L, highly favored. The product PI spectra RO, |
! K3 m mm/z 83 Mesityl Daughter Ion § 2-MeTHF-3-one . . .
(2) as en i i 5 et Doghior | | 3 are nearly 1dentical with the standard.
! ' ' ' ' ! ' ' ' ' | = JL R N (CH,CH),C=0 +CI++ 0, (b) . ' oD
9.0 9.15)h . 10.27 10.5 e e L a0, Resonance-stabilized o o
oton Energy (eV) i | 0-  QOOH facilitates e /é ) /éHZ
Sj(;f 2-MeTHF-3-one I‘ % wm..- R -10 - ~ C hal n- b €D
. . . o | — THP-4H-d-0ne £ oiacac il Sk ] QOOD
Rearrangement 1s fast relative to O,-addition | : RO Lo ., propagation. \__ oD
under our conditions (550 K, 8.0 Torr; [O,] = | 3 % “ Y
2 O j;ﬁ ////////////
3 x 101 cm>) . N R A SO w ?
% . H C\/ AN /CHZ | ey e ‘siiiz;CH;i\CH:i“’ H3CBC /C\CD
. & e 0O—CH, >0 N \ ] 2
'1]. e.g. Karl et al. JOC, 37, 2834 (1972). A | . on 3 "5 w 0—CH,
2]. DeSain et al. JPCA, 107, 4415 (2003). wo oo Qe MeTHESOne m/z 103

This work is funded by the Laboratory Directed Research and Development program at Sandia National Laboratories, a multiprogram laboratory - - -
COMB US T ] ON RE S EAR CH FA CILI T Y operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy, under contract DE-AC04-94AL85000. @ Sandla Natlonal I-aboratones



