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Mechanistic studies of aryloxenium ionk are limited!—2 0.50
although they have often been proposed to explain synthetically
useful oxidation reactions of phendis'? and the generation of 0.40
commercially useful polymers:14 Some isolatable, highly delo-
calizedl have been observéd? but they give little understanding
of the properties of transiert Discrepancies over the regiochem-
istry of reactions of purportedl, and the possible involvement of
triplet ions still exist. There is a lack of evidence for the involvement
of oxenium ions in most of the cases in which they have been
invoked. 0.00

We have initiated an investigation of aryl- and alkyl-substituted
transient oxenium ions. Previously we indirectly detected the wavelength (nm)
generation of 4substituted-4-biphenylyloxenium iods—c from
catalyzed or uncatalyzed hydrolysis 2d—c through!€O-labeling
studies in180—H,0, common ion effects, and azide-trapping
(Scheme 1}5717 In this paper we report the first laser flash A
photolysis (LFP) generation and observation of transient cation 030 b Z 3
and a kinetic study of its decomposition in aqueous solution. g -“

Quinol esteb was employed as a precursor fds. Laser flash 020 F ,ﬁﬂ&‘v
excitation was carried out wita 5 nspulse at 266 nm in ‘;‘M
O,-saturated pH 7.1 0.02 M phosphate buffer< 0.5(NaClQ)), 0.10 % _ il
in the presence or absence of NFigure 1A shows two strong - S .
transient absorbance bandslaty = ca. 360 nm (A-360) andmax 0.00 ! 1 . . .
= ca. 460 nm (A-460). A-460 decays more rapidly than A-360 w00 |0 40 480 B0 540
after excitation. Figure 1B shows that in the presence of 1 mM wavelength (nm)
N3~ the decay rate of A-460 increases, while the decay rate of A-360 Figure 1. Transient absorbance spectra obtained after 266 nm excitation
appears to be unaffected. At least two intermediates appear to bePf 20 in Oz-saturated pH 7.1 phosphate buffer in the absence;o(N) or

. . . . in the presence of 1 mM N (B): red, 20 ns after flash; green, 120 ns

formed after LFP: one associated with A-360 and one with A-460. after flash; blue, 220 ns after flash. All spectra recorded with a 20 ns
In Ar-saturated buffer these two transient bands are also formed, window.
but an additional short-lived species with strong absorbance at 360
nm that decays within the first 20 ns after excitation is also Scheme 1. Formation of Aryloxenium lons by Hydrolysis
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observed. This species is suppressed, but not eliminated, in,the O o) o OH
saturated buffer. It can be detected at very early reaction tim28 ( Kaz[N3] Na
ns) at 360 nm (first spectrum in Figure 1A). The decay rates of the H,0
two longer-lived bands (A-360 and A-460) detected ndaturated Ar” TOAc
Ar Ar

buffer are unaffected by O 2aR=Ph 1 ks 4

Kinetics of the decay of A-460 monitored at 460 nm (22) bR =4-MePh 0
are summarized in Figures 2 and 3. In the absence f the ¢ R=4-BrPh
transient decays with first-order kinetics. Figure 2 shows that
guenching of A-460 in the presence ofNexhibits pseudo-first- A OH
order kinetics. Figure 3 shows linear dependenci,qfon [N3™]. 3

Kinetic data were fit to eq 1, whelgis the first-order rate constant
for decay of A-460 in the buffer alone, amg, is the second-order g apparently diffusion-limited with &, of (6.6 0.2) x 10° M1
rate constant for the N-dependent reaction. s L A diffusion limit of ca. 5-7 x 10° M1 s1 has previously
_ — been observed for the reaction o Nwith transient carbenium
Kobs = ks + KN | (@) and nitrenium ions under similar conditiotfst®
The results indicate that A-460 is due to a single intermediate  Steady-state photolysis &b was performed (Figure S1 in
that reacts with B The reaction betweengNand the intermediate ~ Supporting Information):2b was irradiated by UVC at 235280
t Miami University. nm in solutions identical to those used for LFP. Irradiatior2bf
§The Ohio State University. for 45 s generate@b as a major product detected by HPLC, but
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0.25 constant depends on §N or O,. The lifetimes of these intermedi-
020 | k. = (11.49 £ 0.04) x 10°s" ates (ca. 12 and 7%s) are much longer than that db. We do not
ors | yet know the identity of reaction products generated from these
o intermediates.
% 010

005

e W
oy

-0.05 ! ; ; Ren and McClelland observed a significantly longer lifetime
-0.15 0.05 0.25 0.45 0.65 g y g
' ) “me' ) ' ' (3.65 us) for 5b than we observed foth.2° This confirms our
) previous conclusion, based on azide clock data, that aryl-substituted

Figure 2. Decay of A-460 in @-saturated pH 7.1 phosphate buffer, 1 mM e niym jons are ca. 2680 fold more stable than oxenium ions
N3~. Data were fit to a standard first-order rate equation (blue curve). The ; . . . . .

green curve shows the time course of A-460 decay in the absence of N of analogous structufé We will continue this study with emphasis
on structural characterization dfb, identification of the other
40 = transients detected in this study, and detection of less stable
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Figure 3. Plot of kops Vs [N37]. Data were fit by a linear least-squares
procedure to obtaiks and ks, Adjustedr? = 0.9895. References
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