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epoc ABSTRACT: Three stable �,�-dimesityl enols with heteroaromatic rings in the �-position were synthesized to study
the effect of OH � � �N hydrogen bonding on the oxidation potentials of enols. In contrast to its solid-state structure,
enol E1 exists predominantly as intramolecularly hydrogen-bonded species in solution. For enol E2 an intermolecular
hydrogen bond and for E3 a partial proton transfer were established based on NMR, dilution experiments, solvent
dependence and UV–visible spectroscopic studies. Cyclic voltammetric investigations revealed that OH � � �N
hydrogen bonding may shift the oxidation potentials of enols by up to 510 mV cathodically. Copyright # 2003
John Wiley & Sons, Ltd.
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INTRODUCTION

With our ongoing efforts to understand and develop
radical ion probes that would trap radical ionic inter-
mediates1 such as biologically relevant enol radical ca-
tions directly during enzymatic action, we became
interested to know the extent to which hydrogen bonding,
a common motif for the stabilization of reactants, inter-
mediates and products in the active site of the enzyme,
would alter the redox potential of bound substrates.

Enol and enol ether radical cations have been exten-
sively investigated for their role in DNA damage.2,3

Moreover, they have been invoked in a number of
important biological transformations carried out by coen-
zyme B12-dependent enzymes.4,5 The two main reactions
that determine the fate of the enol radical cation are either
single electron transfer reduction or deprotonation lead-
ing to an �-carbonyl radical (Scheme 1).6,7

Hydrogen bonding to enol radical cations should not
only reduce their reduction potential but also enhance the
deprotonation step generating �-carbonyl radicals. Hence
the modulation of the reactivity of the enol radical cation
intermediate in the active site through hydrogen bonding
becomes crucial for the mode of action.

In the last 20 years, knowledge about the synthesis and
structures of isolable and stable simple enols8 has steadily
increased.9,10 Two different types of substituents, halo-

gens and sterically bulky aryl groups, have found wide-
spread use in stabilizing enols and rendering them
isolable. We chose the sterically encumbered mesityl
group as the basis of enols E1–E3 and decided to
investigate their hydrogen bonding characteristics and
one-electron oxidation chemistry.

RESULTS AND DISCUSSION

Enols E1–E3 were prepared by the reaction of �,�-
dimesitylketene8 with the corresponding heteroaryl
lithium reagent, in yields ranging from 24 to 40%. They
were fully characterized by 1H and 13C NMR, IR and
elemental analysis. Moreover, the solid-state structure of
E1 (see below) confirms the enol structure of E1–E3.
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Hydrogen bonding in solution

The shift of OH signals (�OH) in the 1H NMR spectra can
be a diagnostic tool to check for inter- and intramolecular
hydrogen bonding.11 NMR experiments on E1 in deut-
erated chloroform showed no shift in enol OH even at
1000-fold dilution, clearly indicative of intramolecular
hydrogen bonding (Table 1). Similarly, no shift was
observed for E3 (100-fold dilution), whereas E2 exhib-
ited a notable high-field shift �OH of 0.5 ppm. In sum-
mary, this argues for intramolecular hydrogen bonding
for E1 and E3, but intermolecular hydrogen bonding
between two molecules of E2 in CDCl3 at least at higher
concentration. In DMSO-d6, a much stronger hydrogen-
bond acceptor solvent than CDCl3, E2 showed no shift in
enol OH even at 1000-fold dilution. Apparently, in
DMSO the intermolecular (E2)OH � � �N(E2) hydrogen
bond is replaced by a (E2)OH � � �O——SMe2 interaction.

Although the NMR dilution experiments are convin-
cing about intramolecular hydrogen bonding in E1 and
E3, one still has to differentiate between N � � �HO hydro-
gen bonding and the Mes(�) � � �HO interaction. More-
over, the large upfield shift �OH of E3 (11 ppm) vs �OH

of E1 (8.4 ppm) requires further experiments, such as
solvent dependence studies.

It is known from Rappoport and co-workers’ work12

that �OH of triarylenols shifts downfield when the solvent
polarity and the solvent hydrogen bond acceptor ability
are increased. This was interpreted on the basis that in
non-polar non-hydrogen bond accepting solvents the enol
unit adopts a synperiplanar conformation that is stabi-
lized by an OH � � �(�)Mes interaction. In hydrogen bond
accepting solvents the enol unit assumes an anticlinal
conformation allowing for interaction with the solvent.
Of the enols in our study, only E2 (Table 2) exhibits an
analogous correlation to Mes2C——C(OH)Ph.12a On the
other hand, E2 shows concentration-dependent �OH in
CHCl3 but not in DMSO. As a consequence, an appreci-
able amount of E2–E2 interaction can exist in non-polar
solvents, but in more polar solvents the E2–E2 interac-
tion is replaced by a hydrogen bond to the solvent.
E1 and E3 show completely different behavior. In line

with expectations for intramolecular OH � � �N hydrogen
bonding, E1 exhibited a small (and random) shift �OH

when the solvent polarity was increased. In contrast, E3
exhibited a small but regular upfield shift �OH with
increasing solvent polarity (11.09 in CDCl3; 9.83 in
DMSO-d6) that correlated linearly with the dielectric
constant of the solvents used (Fig. 1). The inverse
relationship suggests an intramolecular hydrogen bond
with strong zwitterionic character for E3, thus explaining

Table 1. �OH values (ppm) for enols E1–E3 upon dilution in
CDCl3

Dilution
factor �OH(E1) �OH(E2) �OH(E3)

0 8.44a 5.69b 11.09c

10 8.43 5.31 11.08
100 8.42 5.24 11.05

1000 8.42 5.21 —

a Initial concentration: 0.14 M.
b Initial concentration: 0.10 M.
c Initial concentration: 0.06 M.

Scheme 1. Modulation of the enol radical cation reactivity
through hydrogen bonding

Table 2. �OH values (ppm) for enols E1–E3 in different
solvents

Solvent �OH(E1) �OH(E2) �OH(E3)

CD2Cl2 — 5.41 —
CDCl3 8.44 5.26 11.09
C6D6 8.92 5.29 11.21
Diethyl ether-d10 — 5.53 —
Acetone-d6 8.55 7.64 10.71
THF-d8 — 7.70 —
DMF-d7 8.87 9.11 10.35
DMSO-d6 8.75 8.80 9.83

Figure 1. Plot of �OH values (ppm) versus the dielectric
constant of the solvent for enols E1 (�), E2 (~) and E3 (&)
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convincingly the large difference in �OH for the two enols
E3 and E1.

The zwitterionic character of E3 is further confirmed
by the UV–visible spectroscopic results (dichloro-
methane). E3 exhibits an absorption band with �max¼
379 nm, which is much more bathochromically shifted
than that of E1 (�max¼ 320 nm), E2 (�max¼ 340 nm)
or quinoline (�max¼ 313 nm). Comparison with the N-
protonated E3þHþ (�max¼ 433 nm) indicates that pro-
ton transfer in E3 is not complete. The zwitterionic
character of E3 is additionally confirmed by a hypso-
chromic shift in the following series: benzene
(�max¼ 391 nm), chloroform (�max¼ 381 nm), acetone
(�max¼ 379 nm), DMSO (�max¼ 368 nm).

In summary, the three different model compounds
constitute three different H-bonded enolic systems. E1
forms an intramolecular hydrogen bond as depicted in
E10, E2 is involved in an intermolecularly hydrogen
bonded dimer E20 and E3 shows an intramolecular
hydrogen bond with partial proton transfer (as in E30).
While it is well known that sterically shielded enols of the
Fuson type cannot form OH � � �OH bonded dimers13

owing to steric constraints, molecular modeling on E20

showed that the OH–pyridine bonded dimeric structure
does not bring about any significant steric repulsion.

Hydrogen bonding in the solid state

In the solid state, E1 crystallizes in the space group P-1
(triclinic) with one formula unit in the asymmetric unit
(all atoms placed on general position 2i, Fig. 2). Inter-
molecular hydrogen bonding was observed in the solid
state leading to a dimer with OH as the hydrogen bond
donor and the nitrogen of the pyridine ring as the
acceptor. The H � � �N distance was found to be 192 pm
(Fig. 3). Some of the important bond distances and bond
angles are summarised in Table 3.

Figure 2. Stick ball representation of E1 from the x-ray
structure analysis

Figure 3. Reduced projection of E1 showing a dimeric
arrangement formed by intermolecular hydrogen bonding

Table 3. Selected bond distances (pm) and angles (degrees)
of E1

O1—H1 82.0(4)
H1 � � �N1 191.9(10)
O1 � � �N1 271.1(15)

C11—C2—C1 120.16(1)
C21—C2—C1 119.99(1)
O1—C1—C2—C21 3.94(2)
C1—C2—C21—C22 �126.54(1)
C2—C1—C31—N1 �133.38(1)
O1—H1 � � �N1 162.09(2)
C31—C1—C2 124.28(1)
O1—C1—C2 124.99(1)
C11—C2—C1—C31 8.33(2)
C1—C2—C11—C16 �123.10(1)
H1—O1—C1—C2 48.15(2)
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Cyclic voltammetric investigations

It is known that the oxidation of �,�-dimesityl enols
furnishes the benzofuran derivatives (Scheme 2).7,14,15

Hence two oxidation waves are typically expected in
cyclic voltammetric experiments for �,�-dimesityl enols,
the first wave of which (irreversible) is assigned to the
enol oxidation and the other (often partially reversible)
wave at higher potential corresponds to the oxidation of
the benzofuran derivative.16 Here, we will only concen-
trate on the enol oxidation waves.

Cyclic voltammograms in acetonitrile and dichloro-
methane were measured for E1–E3 (Fig. 4). For all
systems more than one oxidation wave is observed. We
analyzed the first oxidation wave for each enol using the
Shain–Nicholson17 criterion (Ipa/v

1/2 vs v), revealing an
ECirr mechanism for E1 and E2 and an ECrev mechanism
for E3.

For E1 two irreversible oxidation waves appeared at a
100 mV s�1 scan rate. Acid addition in dichloromethane
shifted the oxidation wave from Epa¼ 0.53 to 0.75–0.77
VFc (at 20 equiv. of trifluoroacetic acid). In addition, a
new wave was observed at Epa¼ 0.91 VFc that finally
merged with wave III. Addition of 0.5 equiv, of pyridine
led to the complete disappearance of wave III.

For E2 three oxidation waves were observed starting
from Epa¼ 0.36 (0.34), 0.76 (0.76) and 1.04 (1.02) VFc in
acetonitrile (dichloromethane) (a closer inspection of the
first oxidation wave in E2 indicates that it is super-
imposed by a small, slightly cathodically shifted wave;
concentration- and temperature-dependent cyclic voltam-
metric studies indicated that this wave is due to a second
dimer of E2). Upon dilution of E2 in dichloromethane the
peak current of the oxidation wave at 0.34 VFc decreased
(a slight shift towards higher oxidation potential was

Scheme 2

Figure 4. Cyclic voltammograms of enols E1 (a, b), E2 (c, d) and E3 (e, f) at a scan rate of 100mV s�1 in acetonitrile. The left
cyclic voltammogramms (a, c, e) show only the oxidation wave [Epa (V)] of the hydrogen-bonded enol, the right ones (b, d, f) all
waves in the spectrum that pertain also to enol oxidation (see Discussion)

Table 4. Oxidation potentials of enols E1–E3 obtained from
cyclic voltammetry in acetonitrile (dichloromethane) at a
scan rate of 100mV s�1

Enol Epa (I) Epa (II) Epa (III)
(VFc) (VFc) (VFc)

E1 0.46 (0.53) — 1.20 (1.15)
E2 0.36 (0.34) 0.76 (0.76) 1.04 (1.02)
E3 0.02 (0.04) 0.27 (0.25) 0.80 (0.78)
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additionally registered), whereas the intensities of the
other waves (Epa¼ 0.76 and 1.02 VFc) remained un-
changed.

The cyclic voltammogram of E3 showed three waves
in acetonitrile (or dichloromethane) at a 100 mV s�1 scan
rate. Dilution experiments in dichloromethane indicate
no change in the intensity ratios of the waves at 0.04 and
0.25 V. After addition of trifluoroacetic acid, the waves at
0.02 V and 0.25 VFc completely disappeared. No change
for the wave at Epa¼ 0.78 VFc was observed. In contrast,
addition of 0.5 equiv., of pyridine led to the complete
disappearance of wave III.

The assignment of the waves becomes straightforward
on the basis of the above results. For all three systems, the
lowest Epa¼ 0.46 VFc (E1), 0.36 VFc (E2) and 0.02 VFc

(E3) corresponds to the oxidation of the hydrogen bonded
enols E10–E30. The waves at Epa¼ 1.20 (E1�Hþ ), 1.04
(E2�Hþ ) and 0.80 VFc (E3�Hþ ) were assigned to the
oxidation of the N-protonated enols E�Hþ based on the
acid and base addition experiments.

With all these assignments being straightforward, the
origin of the waves at Epa¼ 0.76 VFc (in dichloromethane
0.76 VFc) and 0.27 VFc (0.25 VFc) in E2 and E3 remains
unclear. As both waves show up more clearly on raising
scan rate, one is led to suggest that they belong to the non-
hydrogen-bonded enols. These enols may be present as
minor components in a slow equilibrium with E20 and
E30. To elucidate this question we sought a way to appro-
ximate the oxidation potential of the non-hydrogen-
bonded enols E1–E3. In principle, one should be able
to estimate the oxidation potential of enols E1–E3 from
their adiabatic ionization potentials. Since the oxidation
potentials of a number of �,�-dimesityl enols with �-aryl
substituents had been previously measured in our labora-
tory, we determined their adiabatic ionization potentials

IPa by AM1 calculations [a comparison of calculated and
experimental ionization energies shows that semiempiri-
cal calculations work better for ionization potentials than
ab initio (STO-3G, 3–21G, 6–31G*, 6–31þG**) and
DFT (B3PW91, BLYP, B3LYP, B3P86, B3P86) calcula-
tions]18 and established a correlation with their Epa in
solution (Table 5, Fig. 5).

As a good linear correlation [IPa (kcal mol�1)¼
25.1Epa (VFc)þ 151.05, r2¼ 0.98] (1 kcal¼ 4.184 kJ)
between the adiabatic ionization potential and the oxida-
tion potential was observed for a small series of aryl
enols, this should allow one to make a reliable prediction
for the oxidation potential of E1–E3 when the enols are
not involved in hydrogen bonding but in an
OH � � �(�)Mes interaction. Hence, from the adiabatic
ionization potentials of E1–E3 [in the lowest energy
OH � � �(�)Mes conformation] and the above correlation,
the expected Epa for the non-hydrogen-bonded enols were
determined (Table 6). When these Epa are compared with
that of the phenyl-substituted enol (Table 5, Epa¼
0.61 VFc) it becomes evident that the Epa of enols E1–E3
(exchange of phenyl by heteroaryl groups) is little
influenced by inductive or conjugative effects.

With Epa for the non-hydrogen-bonded enols at hand,
we examined whether their oxidation waves are detect-
able in the cyclic voltammetric investigations. Indeed, the
additional wave at Epa¼ 0.76 VFc (E2, wave II) may
correspond to the oxidation of the non-hydrogen-bonded
enols E2. Such an assignment can be checked as the
intermolecular dimer should break down upon dilution;
indeed, upon dilution the wave at 0.76 VFc increased on

Table 5. Adiabatic ionization potentials of various enols
obtained by AM1 calculation and their experimentally ob-
tained oxidation potentials in acetonitrile

Mes2C——C(OH)R IPa (kcal mol�1) Epa (VFc)

R¼ phenyl 167.2 0.61
R¼ p-tolyl 165.3 0.57
R¼ p-anisyl 163.1 0.52
R¼ 3,4-dimethoxyphenyl 163.9 0.51
R¼ 4-N,N-dimethylaminophenyl 154.5 0.13

Figure 5. Plot of experimentally obtained oxidation poten-
tials Epa for enols (in acetonitrile) versus the calculated IPa by
AM1 (r2¼ 0.98)

Table 6. AM1-calculated and experimental oxidation potentials Epa (in acetonitrile) of E1–E3

�H�
f (enol) �H�

f (enolþ�) IPa Epa (VFc)
a without Epa (VFc)

b with
Enol (kcal mol�1) (kcal mol�1) (kcal mol�1) OH � � �N OH � � �N

E1 41.2 211.1 169.9 0.75 0.46
E2 38.1 208.6 170.5 0.78 0.36
E3 61.7 226.0 164.3 0.53 0.02

a Calculated from IPa.
b Experimental data for comparison; see also Table 4.
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expense of the wave at 0.36 VFc. For E3 the situation is
less clear, as the enol should only exist without the strong
OH � � �N hydrogen bonding if a kinetically locked s-anti
conformation at the enol–quinoline bond is possible.
AM1 calculations, however, only revealed a small barrier
for rotation, so that the wave at 0.25 VFc (E3, wave II)
should not correspond to the oxidation of the non-
hydrogen bonded enol, but may be to the protonated
�-carbonyl radical R3 (some of the �-carbonyl radicals
have proved to be stable for hours).19

What is the effect of hydrogen bonding on the oxida-
tion potential? First, we have to realize that Epa depend on
the kinetics of the follow-up deprotonation (ECirr). Be-
cause for enol radical cations the deprotonation rate
constants20 and hence the kinetic contributions to the
potential are similar, we may use Epa instead of the
thermochemically relevant E1/2 for the ensuing analysis.
The data in Table 6 suggest that the cathodic shift through
hydrogen bonding can amount to a few hundred milli-
volts. As one would expect, the ��Epa

H¼�Epa (free
enol)��Epa (H-bonded enol) is more pronounced for
E3 (��Epa

H¼ 510 mV) than for E1 (��Epa
H¼

290 mV) because the geometric situation in a six-
membered ring is more favorable for hydrogen bonding
than in a five-membered ring. On the other hand, inter-
molecular hydrogen bonding in E2 accounts for
��Epa

H¼ 420 mV.

CONCLUSION

Hydrogen bonding can have a profound effect in altering
the oxidation potentials of enols. In comparison, the
oxidation potentials of hydrogen-bonded enols were
290–510 mV lower than those of the non-hydrogen-
bonded enols.

From our investigations, it becomes clear that enol
radical cations, putative intermediates in enzymatic reac-
tions such as ribonucleotide reductase,4 may be much
weaker oxidants than expected from their solution redox
potentials. Hydrogen bonding in the active site could
easily shift the potential cathodically by several hundred
millivolts, a fact that has to be taken into consideration
when new radical ion probes are designed.

EXPERIMENTAL

Commercial reagents were purchased from standard
chemical suppliers and were used without further purifi-
cation. Dimesitylketene was prepared as described in
Ref. 21. The one-electron oxidation reactions were car-
ried out in acetonitrile which was of HPLC quality
(Riedel-de Haën) and distilled from P2O5. Melting-points
were recorded with a Büchi Smp-20 apparatus. Infrared
spectra were measured with a Perkin-Elmer 1605 FT-IR

infrared spectrophotometer. 1H NMR spectra [Bruker AC
200 (200 MHz)] and 13C NMR spectra [Bruker AC 200
(50 MHz)] are referenced to tetramethylsilane; coupling
constants are provided in hertz. The single crystal mea-
surement was carried out on a STOE IPDS one-circle
image-plate diffractometer equipped with an Oxford
Cryostream liquid nitrogen cooling device. Further de-
tails on measurement, refinement and crystal data are
summarized in Table 1 in the Supplementary Material.
The coordinates of the hydrogen atoms were placed and
refined for idealized geometries with isotropic displace-
ment. The crystal structure solution and refinement based
on F2 were performed by direct methods and subsequent
Fourier syntheses with anisotropic displacement para-
meters for all non hydrogen atoms using SHELXS-97
and SHELXL-97.22 Theoretical calculations on enol and
enol radical cations were performed at the AM1 level
using Spartan, and only those structures in enols and enol
radical cations which had lowest heat of formation and no
hydrogen bonding were used for calculating the adiabatic
ionisation potential. Cyclic voltammetry was performed
on a Model 362 potentiostat (Princeton Applied Re-
search) and recorded with the help of an x,y recorder
(Model PM 8271, Philips). The electrochemical cell was
equipped with a platinum disc (1.0 mm diameter) work-
ing electrode, a platinum auxiliary electrode and a silver
wire as reference electrode. Ferrocene was used as inter-
nal reference.

2,2-Dimesityl-1-(2-pyridyl)ethenol (E1). To a solution of
2-bromopyridine (330 ml, 545 mg, 3.43 mol) in dry THF
(20 ml) at �78 �C, n-butyllithium (2.5 M in n-hexane,
1.22 ml, 3.7 mmol) was added dropwise. After 10 min a
solution of dimesitylketene (960 mg, 3.43 mmol) in dry
THF (20 ml) was added. The reaction mixture was stirred
for 2 h at �78 �C and 12 h at room temperature. After
quenching with saturated aqueous. NH4Cl solution
(20 ml) and extraction with Et2O (3� 20 ml), the com-
bined organic layers were dried (Na2SO4). The solvent
was removed in vacuo and the remaining brown oil was
chromatographed on silica gel [hexane–diethyl ether
(1:1), Rf¼ 0.6] yielding the desired enol E1 (350 mg,
1.0 mmol, 29%) as a white solid. E1: m.p. 168–170 �C.
IR (KBr): ~vv ¼ 3314 cm�1 (bm, O–H), 2918 (C–H), 2851
(m), 1609 (m), 1590 (s), 1564 (m), 1462 (s), 1436 (s),
1368 (m), 1276 (m), 1252 (m), 1197 (m), 1151 (m), 1084
(m), 900 (m), 856 (s). 1H NMR (CDCl3, 200 MHz):
�¼ 1.99, 2.15 and 2.27 (3s, coalescence, 18 H, Mes-
CH3), 6.79 (s, 2 H, Mes-H), 6.85 (s, 2 H, Mes-H), 6.91
(d, 1 H, J¼ 7.8, 30-H), 7.12 (m, 1 H, 50-H), 7.35 (dt, 1 H,
J¼ 7.8, J¼ 1.7, 40-H), 8.44 (bs, 1 H, OH), 8.53 (d, 1 H,
J¼ 4.7, 60-H) 13C NMR (CDCl3, 63 MHz): �¼ 20.83,
20.89, 20.95, 21.07, 114.83, 122.53, 129.09, 129.59,
129.73, 134.68, 135.55, 136.02, 136.10, 136.51, 138.11,
138.42, 146.35, 147.41, 153.09. Elemental analysis:
C25H27ON (357.50) calcd C 83.99, H 7.61, N 3.92; found
C 83.86, H 7.57, N 3.92%.

378 M. LAL ET AL.

Copyright # 2003 John Wiley & Sons, Ltd. J. Phys. Org. Chem. 2003; 16: 373–379



2,2-Dimesityl-1-(3-pyridyl)ethenol (E2). To a solution of
3-bromopyridine (300 ml, 492 mg, 3.4 mol) in dry THF
(20 ml) at �78 �C, n-butyllithium (2.5 M in n-hexane,
1.2 ml, 3.7 mmol) was added dropwise. After 10 min a
solution of dimesitylketene (960 mg, 3.43 mmol) in dry
THF (20 ml) was added. The reaction mixture was stirred
for 2 h at �78 �C and 12 h at room temperature. After
quenching with saturated aqueous NH4Cl solution
(20 ml) and extraction with Et2O (3� 20 ml) the com-
bined organic layers were dried (Na2SO4). The solvent
was removed in vacuo and the remaining brown oil was
chromatographed on silica gel [hexane–diethyl ether
(1:1), Rf¼ 0.2] yielding the desired enol E2 (400 mg,
1.12 mmol, 33%) as a white solid. E2: m.p. 196–198 �C.
IR (KBr): ~vv ¼ 3421 cm�1 (bm, O–H), 2947 (C–H), 2919
(s), 2856 (m), 2617 (w), 1933 (vw), 1593 (s), 1560 (m),
1441 (s), 1155 (m), 1030 (s), 850 (s). 1H NMR (CDCl3,
200 MHz): �¼ 1.91, 2.19 and 2.27 (3s, coalescence,
18 H, Mes-CH3), 5.61 (s, 1H, OH), 6.68 (s, 2 H, Mes-
H), 6.89 (bs, 2 H, Mes-H), 7.07 (dd, 1 H, J¼ 7.9, J¼ 4.9,
50-H), 7.59 (dt, 1 H, J¼ 7.9, J¼ 1.7, 60-H), 8.31 (dd, 1 H,
J¼ 4.9, J¼ 1.7, 40-H), 8.48 (d, 1 H, J¼ 1.7, 20-H). 13C
NMR (CDCl3, 63 MHz): �¼ 21.68, 21.77, 21.87, 114.27,
123.81, 130.64, 133.09, 133.47, 135.48, 136.72, 137.39,
138.19, 138.76, 139.89, 148.70, 149.67, 150.88. Elemen-
tal analysis: C25H27ON (357.50) calcd C 83.99, H 7.61, N
3.92%; found C 83.82, H 7.76, N 3.89%.

2,2-Dimesityl-1-(8-quinolinyl)ethenol (E3). To a solution
of 8-bromoquinoline (0.5 g, 2.6 mmol) in dry THF
(20 ml) at �78 �C, sec-butyllithium (2.5 M in n-hexane,
1.0 ml, 2.4 mmol) was added dropwise. After 10 min a
solution of dimesitylketene (733 mg, 2.64 mmol) in dry
THF (20 ml) was added. The reaction mixture was stirred
for 2 h at �78 �C and 12 h at room temperature. After
quenching with saturated aqueous NH4Cl solution
(20 ml) and extraction with Et2O (3� 20 ml), the com-
bined organic layers were dried (Na2SO4). The solvent
was removed in vacuo and the remaining brown oil was
chromatographed on silica gel [hexane–diethyl ether
(1:1), Rf¼ 0.48] yielding the desired enol E3 (475 mg,
1.17 mmol, 44%) as an orange solid. E3: m.p. 206–
208 �C. IR (KBr): ~vv ¼ 3389 cm�1 (bm, O–H), 2953 (C–
H), 2917 (s), 2857 (m), 1956 (vw), 1613 (s), 1408 (m),
1372 (s), 1311 (m), 1189 (m), 1014 (s), 900 (m), 852 (s),
790 (s). 1H NMR (DMSO-d6, 400 MHz): �¼ 1.75, 2.05
and 2.21 (3s, coalescence, 18 H, Mes-CH3), 6.54 (bs, 2 H,
Mes-H), 6.77 (bs, 2 H, Mes-H), 7.28 (t, 1 H, J¼ 8.0, 30-
H), 7.38 (dd, 1 H, J¼ 8.0, J¼ 1.4, 60-H), 7.57 (dd, 1 H,
J¼ 4.2, J¼ 8.4, 70-H), 7.86 (dd, 1 H, J¼ 1.4, J¼ 8.0, 50-
H), 8.41 (dd, 1 H, J¼ 1.7, J¼ 8.4, 40-H), 8.90 (dd, 1 H,
J¼ 1.7, J¼ 4.2, 10-H), 9.84 (s, 1 H, OH). 13C NMR
(DMSO-d6, 100 MHz): �¼ 20.33, 20.51, 114.41,
121.32, 125.72, 128.15, 128.55, 131.67, 134.22, 134.42,
135.72, 136.66, 137.24, 137.78, 145.54, 149.27, 151.17.
Elemental analysis: C29H29ON (357.50) calcd C 85.47, H
7.17, N 3.44%; found C 85.76, H 7.22, N 3.52%.
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