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The hydroxyl group of 7-hydroxyquinoline in acidic media (i.e., of 7-hydroxyquinolinium cation, 7-HQ(C))
undergoes photoinduced deprotonation even in strongly acidic media. It occurs from dilute perchloric acid
solutions up to 8 mol ! concentration, which is evidence of an outstanding photoacidity. Excited-state
proton ejection was shown to be reversible at acid concentrations greater than I'mBelow this value,

the proton ejection was not balanced by the proton recombination. Concerning the rates of the excited-state
reactions, (i) the proton ejection rate constdqtscreased upon acid dilution, attaining at high dilution the
limiting value of (i)o = 5.5 x 10'° s7*. k; was shown to vary with the water activity accordingkio=
(k1)o(an,0)*. The number 4 is then a key number for the ability of water to accept a proton from 7-HQ(C*).

(i) The proton recombination rate constant varies from 320° to 4 x 10'° s~ when the acid concentration
ranges from 1 to 5 mol t*. This observation can tentatively be ascribed to a nondiffusional recombination
process occurring with the ejected proton in concentrated acid solutions. The results as a whole are consistent
with the coupling of an intramolecular electron transfer with the proton transfer, due to the withdrawing
effect of the quinolinium functiore NH* on the—O~ group generated by the deprotonation. The photoproduct

is then most likely to be the ketonic tautomeric form of 7-hydroxyquinoline rather than a zwitterion. Thus,
the excited-state behavior is fully accounted for by the photoinduced synergy of the two functional groups.

Introduction CHART 1
The 5-, 6-, 7-, and 8-hydroxyquinolinium ions (Chart 1) have 5
been mainly used as polarity or pH sensitive probes. The ground- H06—~/ | N R=H, methyl, propyl,
state K of the hydroxyl group is close to the pH of “neutral” 7 ) dodecyl, hexadecyl, etc...
o) . . e N@
aqueous medi&,* allowing prototropic equilibria in the range 8 f
R
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TABLE 1: Ground-State pK Values of the Hydroxyl Group tautomerization of 7-hydroxyquinoline in neutral water, whose
C1>f I\%-MhEtlhylhs-d 1'Methy|'|5':_ 1-Methyl-7-, and results will be presented in a forthcoming artigte.
“Methyl-8-hydroxyquinolinium lons (Room Temperature) The 7-hydroxyquinolinium ion under study here is the cationic
pK ref form of 7-hydroxyquinoline, denoted 7-HQ(C) (Chart 2). Like
1-methyl-5-hydroxyquinolinum 6:146.2 1,2
1-methyl-6-hydroxyquinolinum 7:07.2 1-3 CHART 2
1-methyl-7-hydroxyquinolinum 5.565.9 1,2,4
1-methyl-8-hydroxyquinolinum 6:87.0 1,2 m
~
terionic) show negative solvatochromic shifts in accordance with HO ﬁ@
an intramolecular charge transfer on excitation, decreasing the 7-HQ(C)

charge separation. These phenomena are well documented in

the case of 1-methyl-6-oxyquinolinium idnl-hexacecyl-5-  heo 6-hydroxyquinolinium ion, it undergoes photoinduced

oxyquinolinium, 1-propyl- and 1-_hexal(gecyl-6-oxyquinolinium, deprotonation even in concentrated acidic solutions so that the
and 1-methyl-8-oxyquinolinium iorfs1® . present work is carried out in perchloric acid solutions of various
Unfortunately, the 5-, 6-, and 8-oxyquinolinium ions exhibit  concentrations. The excited-state deprotonated form is a zero

a very weak fluorescence and can thus only be used aspetcharge species, a tautomer of the neutral 7-hydroxyquinoline,
absorption probes. In contrast, the 7-oxyquinolinium ions are genoted 7-HQ(T).

fluorescent, whatever the alkyl substituent R (for example, the
fluorescence quantum yield of the 1-methyl-7-oxyquinolinium
ion is 0.2 in 0.1 mol ! sodium hydroxyd#). For that reason

applications based on the fluorescence of these compounds have 7-Hydroxyquinoline was purchased from Kodak and twice
been proposed. For instance, monitoring the fluorescencerecrystallized from hexareethyl acetate. Redistilled perchloric
intensity of the 1-methyl-7-oxyquinolinium form was used to  acid from Aldrich containing 69.5% HCIQ(purity: 99.999%)
study the advancement of enzymatic reactions (acetylcholinest-yas ysed to prepare the acidic solutions. These solutions were
erase-catalyzed hydrolysis of either 1-methylacetoxyquinolinium ohtained by weighing appropriate amounts of the concentrated
iodides-2 or 1-methyl-(7-dimethylcarbamoxy)quinolinium io-  Hclo, solutions in volumetric flasks and by addition of water
dide'?). Another example is the use of the 1-dodecyl derivative p to the desired volumes. Thus, the error in the concentration
as a dye in fluorescence microscopy of giant vesities. [HCIO,] is less than 0.5%. Millipore filtered water (conductivity
Concerning the excited-state behavior of the hydroxy forms of <1 x 107 Q-1 cm? at 25°C) was employed to prepare

of the 5-, 6-, 7-, and 8-hydroxyquinolinium ions, it is governed the solutions. Anhydrous sodium perchlorate (purity 99%) was
by their strong photoacidities partly due to the well-known sypplied by Alfa and used as received.

enhancement of the-OH Qggup acidity upon excitation in The measurements in perchloric acidic solutions were done
hydroxyaromatic compounds.Consequently, they convertto HCIO, concentrations larger than ¥ mol L-L. Conse-

their _depr_otonated forms as soon as they are .excited in aquUeOUyy ently, the ground-state species is always the 7-hydroxyquino-
solutions in the pH range-014. This photoacidity of the-OH linium ion (7-HQ(C)) because theKpof the heterocyclic
moiety was first reported from 1959 to 1978622 for the nitrogen atom of 7-hydroxyquinoline is 5.48.

N-pro?onated forms of the hydroxyqumollne_s (I'e'fFH)' The UV —visible absorption spectra were recorded on a Kontron
photoinduced proton ejection was further investigated by one Uvikon-940 spectrophotometer. The corrected fluorescence

of us in 1994 by combining time-resolved measurements with - -
spectral studies in the case of 6-hydroxyquinofifige 6-hy- spectra were obtained with an SLM 8000C spectrofluorometer.

droxyquinolium ion exhibits such a strong photoacidity that Most of th? decay times were obtained by.thg single-photon
photoinduced deprotonation of the hydroxyl group can occur timing technique with picosecond laser excitation. The setup
even in a 10 mol ! perchloric acid solution! We could consisted of a mode-locked Coherent Innova 400-10 argon ion
establish that this strong photoacidity is due to an intramolecular /aser that synchronously pumped a cavity-dumped Coherent
electron transfer (or charge transfer) coupled to the proton 701-2 dye (thodamine 6G) laser, delivering8ps pulses (with
ejection from the—OH group. The presence of the electron- €2 40 nJ/pulse) at a frequency of 3.4 MHz._The laser excitation
withdrawing moiety=NH"* actually amplifies the photoacidity =~ PUlS€ €exc = 300 nm) was recorded slightly away from
of the —OH group. The intramolecular charge transfer was €xcitation wavelength with a scattering suspension. Fluorescence
shown to be the same phenomenon as that observed upoVas dqtected through a Jobin-Yvon HR320 monochromator with
excitation of the oxyquinolinium form and responsible for the @ grating of 100 lines/mm. The detector employed was a
abovementionned negative solvatochromic behavior. Unfortu- Hamamatsu 2809U-01 microchannel plate photomultiplier. The
nately, the very low fluorescence of the excited-state deproto- Instrument response function had an effective fwhm of 35 ps.
nated form of the 6-hydroxyquinolinium ion did not allow us ~ The measurements of the decay times of 7-HQ(C*) in 11.7,
to measure its time-dependent rise and decay simultaneouslyl0.7, and 8.88 mol t* HCIO, and of 7HQ(T*) in water (single
with the decay of the excited hydroxyquinolinium form. The exponential decays) were carried out with a multifrequency
kinetic analysis of the phenomena could then only depend on phase-modulation fluorometer equipped with a Pockels cell
measurements of the hydroxy form decay. operating at frequencies from 10 to 190 MHz. The excitation
In this work, use is made of the noticeable fluorescence of sources were two HeCd lasers at eithekexc = 325 nm for
both protonated and deprotonated forms of the 7-hydroxyquino- 7-HQ(C¥) in acidic solutions Ofe. = 442 nm for 7-HQ(T*)
linium ion for studying and refining the understanding of the In water.
excited-state processes when the hydroxyl group ejects a proton For the time-resolved experiments the concentration of the
after excitation. The relationship between the 6- and 7-hydroxy- solutions in 7-HQ was 1.5 107°> mol L=1. The temperature
quinolinium will be be confirmed. Moreover, the results pre- of the samples was Z%& (thermostated compartment). The data
sented here will permit us to support the mechanism of were analyzed by a nonlinear least-squares method using Globals

Experimental Section
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TABLE 2: Decay Times Determined at 420 and 550 nm in

— 1145 M
sl Perchloric Acid Solutions of 7-HQ(C)
2 Wy TI1E M [HCIO42 420 nm 420nm  550nm 550 nm
%:: / Y 1o ggﬂM mol L1 71 (ps) decay 7, (ns) decay 71 (ps) rise 72 (ns) decay
£E ] pi Y 11.70 b 9.7+ 0.1
© > fhs --5M 10.70 b 9.8+0.1
oo it --1--45M
c & /',',"/u” -i--aMm 10.00 b 9.9+0.1
8= '/, 3 8.88 b 10.0+ 0.1
g’g s | /m --Yom 8.00 d 10.0+ 0.1 77£5 99%+0.1
g~ o] IR 7.00 355  95+£01 505 95+0.1
T 4%’«:’,:‘(2_: 22 G A (nm) 6.00 31+ 5 8.5+ 0.15 31+5 85+0.1
TR T T T 5.02 18+ 5 6.70+ 0.05 2245 6.81+0.05
350 400 450 500 550 600 650 4.00 26+5  5.10+0.05 20+5 5.01+0.05
Figure 1. Corrected emission spectra of 7-HQ(C*) in aqueous 3.02 22+ 5 3.70+£0.05 23+5 3.77+0.05
perchloric solutionsiex. = 340 nm). Spectrum 1 was recorded in 11.45 2.06 20+ 5 3.14+0.05 21+5 3.14+0.05
mol L-1 HCIO,. The other spectra were recorded in progressively more 1.02 c c 21+5 2.81+0.05
diluted solutions. 0.10 c c 1945 2.68+0.05
0.01 c c 18+5 2.67+0.05
software (Globals Unlimited, University of lllinois at Urbana (and FN?CIQ] 615 b 60+£5 267005
Champaign, Laboratory for Fluorescence Dynamics). =4 mol LY

aThe error in the concentration of HClGs estimated to be less
than 0.5% (see Experimental Sectiohgingle-exponential decayThe

The absorption spectra of the 7-hydroxyquinolinium ion (1.5 decay times could not be determined with enough accuracy because of
x 1075 mol L~1) were recorded in perchloric acid solutions the low level of light.” Not measured.
progressively diluted from 11.45 to 0.1 molt The shape and ) _ ) _
the height of the absorption band of the ground-state cationic 50 Nm were biexponential, and the corresponding decay times
7-HQ(C) species were not noticeably modified by dilution. Only could be determined with a fairly good accuracy. The rise time
a slight red shift was observed; the absorption maximum wave- 71 observed at 550 nm corresponded to the decay time
length was shifted from 346 to 348 nm when the acid concen- Observed at 420 nm, and the decay timebserved at 550 nm
tration decreased from 11.45 to 7 mol_Upon further dilution ~ corresponded to the decay timgobserved at 420 nm except
the additional bathochromic shift did not exceed 1 nm, the for [HCIO4] = 1.02 mol L%, where the intensity of the fluo-
absorption maximum wavelength being 349 nmin 0.1 mdi L~ rescence emission at 420 nm (see Figure 1) was very weak, not
HCIO,. allowing an accurate measurement. (iii) For [HGI& 0.1 mol

The fluorescence emission spectra were recorded in the samd- " 0nly the biexponential fluorescence decay at 550 nm could
HCIO, concentration range (Figure 1). For the largest acid e recorded except for the measurement carried out in the pres-
concentrations (11.4510 mol L-1), the spectrum consisted of ~ence of sodium perchlorate ([HCIP= 10"2 mol L™* and
an emission band of the excited protonated form 7-HQ(C*), [NaClO;] = 4 mol L™). The presence of NaClQallowed a
whose maximum was shifted from 428 to 433 nm on dilution. Measurable signal to be observed at 420 nm, which could be
The increase of the emission intensity when going from 11.45 analyzed as a single-exponential decay< 61 ps). At 550
to 10 mol L can be accounted for by the weakening of nm, the decay time, was independent of the acid concentration
quenching due to the perchloric acid. Further dilution to and and of the addition of NaCl{Xz, = 2.67+ 0.01 ns). This decay
below 8 mol ! led to a marked decrease of the 7-HQ(C*) time was shown to be the lifetimer of the tautomer 7-HQ-
band concomitantly with an additional red shift,f = 441~ (T*), which was independently determined by direct excitation
442 nm for [HCIQ] = 6—5 mol L% and a broadening of the ~ at 44_2 nm of the ground-state 7-HQ(T) form in a neutral aqueous
band at wavelengths larger than 500 nm. This decrease can b&olution.
interpreted as a result of the excited-state deprotonation reaction, )
in a similar way as for the 6-hydroxyquinolinium i§rBelow Discussion

[HCIO4] = 6.5 mol L™, the broadening of the 7-HQ(C*) band The rate constants of the excited-state processes can be

is clearly due to the growth of the band of the deprotonated calculated in each of the three above-mentioned ranges of

species, 7-HQ(T*), whose maximum is around 516 nm, as perchloric acid concentration.

observed in 1 or 0.1 mol t* HCIO, solutions. (i) For [HCIO4] = 8.88 mol L%, the only emitting species is
The time-resolved measurements were carried out after7.4Q(C*). The red shifts in the absorption and fluorescence

excitation of 7-HQ(C) in acidic solutions whose concentrations spectra observed by dilution of the 11.45 mol'lperchloric

ranged from [HCIQ] = 11.7 to 10? mol L™*. The ionic strength  acid may be due to the decrease of the ionic strength when the

was only due to the presence of perchloric acid except for one concentrated perchloric acid is diluted. A similar effect was

experiment carried out with a sodium perchlorate concentration gpserved with the 6-hydroxyquinolinium iGriThe increase in

of 4 mol L~*in the presence of 1@ mol L™* perchloric acid.  the fluorescence intensity and in the decay timebserved

The decays were monitored at 420 and at 550 nm, and the timeypon dilution of the most concentrated acid solution is consistent

constants given in Table 2 were calculated from the following \with the existence of a quenching effect due to HEIDhe

observations. experimental values of the decay rate constant ddlculated

(i) For [HCIO,] = 8.88 mol L™, a single-exponential fluo- a5 a function of the perchloric acid concentration were found
rescence decay was observed whatever the observation waver follow the Sters-Volmer relation:

length. A slight increase in the decay times was observed when

going from [HCIQ) = 11.7 to 8.88 mol L consistently with 1 1

the increase of the fluorescence intensity. (i) For 1.02 mdl L - = TKHCIO
< [HCIO,] < 8.00 mol L%, the decays recorded at 420 and 2 ¢

Results
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where tc is the lifetime of the 7-HQ(C*) form and the TABLE 3: Rate Constants for Deprotonation (k) and
guenching rate constant. The regression coefficient was 0.999 11,'3“?“’.n Recombination k-1') of 7-HQ(C*) in HCIO 4
=113 ns, ank, = 1.2 x 10° mol -1 L s The quite low ~ >°lutions

value ofk, shows that the characteristic times of the quenching [HCIO4? ke ka'®
phenomenon are long compared to the lifetime of 7-HQ(C*) mol L™ st st 30
and compared to the duration of the photoinduced deprotonation 8.00 7.8 x 107 1.25 x 100 0.1937
reaction (see below). 7.00 6.3 x 10° 2.2 x 10%° 0.3182
(ii) For 1.02 mol L1 < [HCIO4] < 8.00 mol L™, the excited- ggg gg x 182 2-& x igllﬁ 83381
state deprotonation occurs with an efficiency that increases upon 100 16 i 1010 57 ><X101° 0.7282
dilution. As shown in the fluorescence spectra, the emission at 3.02 2.6 x 10% 1.6 x 101 0.8283
420 nm arises from 7-HQ(C*). At 550 nm the emissions of 2.06 3.8 x 10 9.3 x 1¢° 0.9026
7-HQ(C*) and 7-HQ(T*) are superimposed. The time-resolved 1.02 4.4 x 10 3.1x10° 0.9601
data (Table 2) were interpreted according to the conventional 0.10 5.2 x 107 d 0.9966
scheme of an excited-state process (Schemlg 19 .the proton 8'81 156‘3 i igo g 1.0000
SCHEME 1 (and [NaCIQl
Ky aThe error in the concentration of HClGs estimated to be less
T-HQ(C™) (+H0) ; 7-HQ(T*) (+ solvated H) than 0.5% (see Experimental Sectioﬁ)’.h(?érror in the rate constants
Ky is smaller than 25% for the acid concentrations of 6, 7, and 8 mbl L
kq[HCIO,] +1/1¢ 27, and less than 15% for the acid concentrations lower than 6 mbl L
¢ Activity of water calculated from osmotic coefficients in HGIO
7-HQ(C) 7-HQ(T) solutions®® 9 No back-proton recombination is observed.

ejection rate constant anil ;' the pseudo-first-order rate 1 .
constant for proton recombination. The quenching of fluores- (i) Fgr [HCIO,) < 0.1 mol L, the depay_tlnjerz of the
cence of the deprotonated form 7-HQ(T*) form by HGIB 7-HQ(T*) form was found to be equal to its lifetimex(= 7r
likely to be negligible because of the observation of an — 2.67 £ 0.01 ns). This means that the proton recombination

isoemissive point on the emission spectra at 522 nm when IS much slower than both proton ejection and deexcitation of

[HCIO4] < 7.00 mol L1 (Figure 1). The rate equations are 7-HQ(C*). Under these conditions, proton ejection is irreversible
and the previous equations become

d[cx
Ca _{r_lc + k[HCIO ] + kl} [C1] + k[T acl__q1_, ol
G _{T_c+ 1+ kHC 04]}[C ]
dT*] 1 ,
T kel {?T + "—1}”*] AT _ oo Lo
—a Kl T_T[ ]
Thus, a biexponential decay for both 7-HQ(C*) and 7-HQ(T*)
is expected: which lead to
« [C*]O —t/1, —t/7. *] — [ —tty
[CY] =>—1(B,— ) e "+ (a0 — ) €' [C] =[CToe
ﬂz - ﬁl
* [C*] k —1/r —t/7
[T*] = w[e_m’l _ e_t/TZ] [T*] = = 1 1 [e Yo — € v 1]
ﬂ2 — ﬁl kl + kq[HC|04] + ;: - T_T
where
where
o= lire + Kk [HCIO ] + k;
_ (1 -1
v = 1, v, = 18, T, = e + k[HCIO, ] + Kk,
1 and 3, are solutions off? — §8 + P = 0 with The equations also show that the 7-HQ(C*) decay must be a

single exponential. The only experiment allowing us to record

the decay of C* at 420 nm was, in the relevant pH range, the
1 experiment in the presence of NaGlee above). In fact the

P =B, =——1I1 + (ky + k[HCIO )7 + k_4'74] 7-HQ(C*) experimental decay was single exponential with a
et time constant similar to the rise time of the 7-HQ(T*) form, in

, accordance with the above equations.
The rate constants, andk-," were calculated from the suf
= B1 + Ba, the producP = B4,, and thek, value (1.23x 10° The rate constants were calculated, and Table 3 was com-
mol~! L s~1); however, the low contribution of the quenching Pleted. The rate constants values now have to be discussed and
process K,[HCIO,] = 9.8 x 10° 2 for [HCIO,] = 8.00 mol ~understood as a whole.
L=t and 1.25x 10° s71 for [HCIO4] = 1.02 mol 1) must be The proton ejection rate constant from 7-HQ(C*) at infinite
remembered. The results are given in Table 3. dilution (k1)o is basically the same as the rate constant

S=p,+ B, = Lhc+ Lty + k + kHCIO ] + k_y/
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determined in [HCIQ = 0.01 mol L, i.e., (5.54+ 0.6) x

10 s1. This value is larger than the corresponding rate
constants for compounds that are well-known for their character
of strong acids in the excited state, such as pyraninex8L0°

to 1.5 x 1019 s 1)2425and 1-naphthol (2.5¢ 10%° s71).26 But
7-HQ(C*) should rather be compared to photoacids bearing an

electron-withdrawing substituent such as the cyano-2-naphthols

synthesized by Tolbeff: (k;)o for 7-HQ(C*) is also larger than
the deprotonation rate constants of the 6-, 7-, and 8-cyano-2-
naphthols in water and close to that of 5-cyano-2-naphthols (7
x 10 s71, the error given by the authors in the determination
of this value being~20%)28 The remarkable tendency of
7-HQ(C*) to undergo photoinduced proton dissociation is thus
brought to the fore.

Let us now compare the 6- and 7-hydroxyquinolinium ions.

The spectral data showed that deprotonation was already

efficient in 10 mol ! perchloric acid for 6-HQ(C*) (see
Introduction), while it only began in 8 moli! perchloric acid

for 7-HQ(C*). An outstanding proton ejection constant for
6-HQ(C*), larger than 5.5< 10 s71, can then be expected.
However, the rate constant given by us in ref 3 for 6-HQ(C*)
is 1 order of magnitude lower. In fact, in the measurements
done by us at that time, only the emission of the C* form was

J. Phys. Chem. A, Vol. 103, No. 21, 1999135
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Figure 2. Linear fit of the logarithm of the proton ejection rate constant
as a function of the logarithm of the water activity.

In(k1)

In [a(H,0)]

(@)

Xy Ky SR N
D e | o HY —— _ I| + H*
HO N [¢] N [¢]
H® H® N
7-HQ(C*) 7-HQ(T*)
(b)
O e P8 — ) -
- J
7-HQ(C*) hd
7-HQ(T*)

analyzed because of the extremely weak fluorescence of therigure 3. Scheme of the excited-state processes in 7-HQ(C*): (a) in

T* form (see Introduction). It might then be possible that a very

[HCIO4] < 1 mol L™* solutions; (b) in [HCIQ] = 1 mol L~ solutions.

short second component was missed in the strong C* emissionki is the proton ejection rate constakt.' is the pseudo-first-order

(lifetime: 25 ns) because the phase-modulation fluorometry
technique used in this first study was less accurate (in the
case of multiexponential decays of very different time con-
stants) than the single-photon timing technique. For this reason,
the rate constants values determined in the previous work on
the 6-hydroxyquinolinium ioh are unfortunately not to be
compared to that obtained here for the 7-hydroxyquinolinium
ion.

Table 3 shows that the proton ejection rate constant decreaseg

np

when the acid concentration increases. This may be due to a

ionic strength effect because the rate constant determined in

0.01 mol Lt perchloric acid alone, supposed to be the rate
constant at infinite dilutionk;)o, decreases when 4 molt
NaClOy is added and becomes equal to the rate constant in 4
mol L™ HCIO4 (k; = 1.6 x 1019 s™1),

The data fok; were then analyzed according to the following
empirical expressiof*2°

k= (kpo(@n,0)"

whereay,o is the activity of water and an empirical parameter
roughly associated with the number of water molecules involved
in the proton-transfer step. The activity of water was calculated
from osmotic coefficients in HCI@solutions®® The experi-
mental results fit well the linear function

Ink; = In(ky)o + nin(ay, o)

with n = 3.96 (regression coefficient: 0.999 12) (Figure 2). Such
a result can revive the controversy about the requirement of
clusters of four water molecules as proton acceptors in
water31-35 However, hydration ring-structures with four water

molecules were recently shown to occur in concentrated HCI

solutions and proposed to represent short-lived intermediates

along the acid dissociation path, even in less concentrated
solutions3®

Concerning the back-recombination process, two features
must be emphasized: (i) No proton recombination was observed

rate constant for proton recombination.

below [HCIOy] = 1.02 mol L (ii) the pseudo-first-order rate
constants reported in Table 3 for [HGJO= 1.02 mol L™ were
slightly modified by the variation of the perchloric acid
concentration.

The absence of proton recombination at perchloric acid
concentrations of 0.1 and 0.01 motLseems surprising if a
iffusional process took place. The rate constant of a diffusional
rotonation reaction in dilute aqueous solutions is about 5
10 mol~! L s71.37 Thus, a reprotonation in 0.1 and 0.01 mol
L~1 HCIO4 should occur in less than 1 ns and consequently be
observed during the overall excited-state process. The explana-
tion of this phenomenon has already been thoroughly argued
in the case of 6-hydroxyquinolinium iohan intramolecular
electron transfer is coupled with the proton ejection, draining
off the negative charge from the deprotonation si®~ and
impairing back-recombination. The structure of the photoproduct
7-HQ(T*) is then ketonic as shown in Figure 3a.

In concentrated acidic solutions, i.e., for [HG]QG: 1.02 mol
L~1, a back-recombination is observed whose rate is not
consistent with a diffusional process because it does not
monotonically increase with the acid concentration. An explana-
tion of this could be that at large acid concentrations part of
the ejected protons remains close to the oxy greu@,
impairing the intramolecular charge transfer and allowing
recombination to occur. The deprotonated form 7-HQ(T*) could
then be shared between zwitterionic species where the ejected
proton remains ion-paired to the hydroxylate moiety and ketonic
structures as those proposed above. Proton recombination would
then occur within the intermediate ion pairs (Figure 3b). This
phenomenon would be due to the acidity of the medium rather
than to an ionic strength or viscosity effect because no back-
recombination was observed in 4 mot1NaClOy.

Conclusion

The excited-state deprotonation of the hydroxyl group of the
bifunctional 7-hydroxyquinolinium ion is observed even in acid
medium and is effective up to 8 molrL HCIO,. The efficiency
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of the phenomenon is of course improved by the dilution of

the acid. Both proton ejection and proton recombination rates 1576

were determined and discussed.

The increase of the proton ejection rate constant when the

acid is diluted can be ascribed to the lowering of the ionic

strength. The analysis of the results shows that “4” is a key
number regarding the number of water molecules accepting the

proton.
In concentrated acidic media (1.02 motliL< [HCIO ] <
8.00 mol LY, proton back-recombination is observed and
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