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Abgtract — The reaction of 4-chloroguinoline l-oxide (1) with
pinacolone and t-BuOK in EfBuNﬂz at -10~-15°C gives 4-chloro-
2-pinacolylquinoline l-oxide in good yield by means of hydride-
elimination. Similar reactions of‘L with acetone, 2-butanone,
acetophencne, and ethyl and t-butyl acetates occur when treated wikth
t-BuOK or n-BuLi in t-BuNH, at -10~-15°C, or t-BuOK, KNH, or
NaNH2 in lig NH3 at -70°C. Reactioﬁs of this type proceed also

with guinoline l-oxide g%), 3~-bromoguincoline l-oxide (E), p-chlo-

ronitrobenzene (4} and nitrobenzene.

In order to examine the possibility of the nucleophilic substitution of 4-chloro-
quinoline l-oxide (i) by means of ArSzyl mechanismz, we tried the potassium tert-
butoxide {t-BuOK)-catalyzed reaction of ] with pinacolone in tert-butylamine (it~
BuNH2)3, and found that 4-chloro-2-pinacolylquinoline l-oxide was produced in high
vield, without any participation of the 4-chloro substituent, contrary to our ex-
pectation. Thus, a suspension of pinacolone (2 equiv) and t-BuOK (2.5 equiv) in
t-BuNH, was stirred at -10~~15°C for 10 min. When 1 was added dropwige with stir-
ring at the same temperature, the reaction mixture gradually turned orange, reddish
orange and ultimately dark brown. After stirring was continued for 40 min, 4-chlo-

ro-2-pinacolylquineline l-oxide, pale yellow plates, mp 84-86°C, was obtained in

79.5% yield.
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Scme preliminary examinations revealed the following features: (1) the reaction

proceeds smoothly with active methylene compounds of rather low acidity, but not
with highly acidic ones such as ethyl cyanoacetate; (2) the reaction is not sub-
stantially interfered with radical and radical-anion scavengers (tetraphenylhydrazine
anpd p-dinitrobenzene); (3) among bases so far examined, t-BuOK, n-Buli, KNH, and
NaNH2 are highly effective, and the use of 2.5 equiv bases and 2 equiv active
methylenes seems to be preferable; (4) E_-BuNH2 and ligquid ammonia {lig NH3) are
fairly superior, as the reaction medium, to DMSO, HMPA and THF, which are also
useful in a few cases. It was also found that guinoline l-oxide (g) undergoes
reactions of this type, although its reactivity is slightly lower as compared with
1.

The reaction time required in each case is considerably varied depending upon the
nature of the reactants and the reaction conditions, however the proceeding of the
reaction can be rather easily followed by the color-change and TLC-checking of the
reaction mixture. Some representative reactions of 1l and 2 carried out under the

following four conditions are listed in Table 14; condition (a): t-BuOK in t-BulH,

at -10~-15°C, (b}: n-Buli in E—BuNH2 at =10Aa--15°C; (e} t-BuCK in lig NH3 at

=70°C, (@) KNH, or NaNH, in liq NH, at -70°C.

Previously, we reported that treatment of 3-bromoguincline l-oxide (3) with
phenylacetonitriles in the presence of sodium hydroxide powder in DMSO or HMPA at
room temperature affords the corresponding 3-substituted gquinoline l-oxides as

exemplified below, and these reactions progress by ArSpyl mechanismS.

N v ’CN
N & PhCH,CN, NaOH BT PhCH{EL)CN, NaOH Bt
©|\/j\.>h . RT., 1 m R.T., 30 min @(j‘ph
o -l o ————— N/
P - DMSO or HMPA ¥ DMSO or HMPA ,
0 0 o
(32 or 82%) 3 {21 or 91%)

However, the reaction of 3 with active methylenes under the above-mentioned con-
ditions resulted in the introduction of carbon-substituents into the 2-position

in the same way as the cases of [ and 2, (Table II).

While this type of reaction was not yet successfully effected with quinoline as well
ag pyridine l-oxide, it was further disclosed that the reaction occurred with
p-chloronitrobenzene (4) to give the o-substituted p-chloronitrobenzenes in mod-
erate yields. In these cases, the use of 3 equiv active methylenes and 4 equiv

bases was more preferable, and condition (¢) was apparently most effective. Table
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IT shows some representative examples.

Table I.
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Reactions of 4-Chloroquinoline 1-0Oxide (3) and Quinoline
1-0Oxide gg) with Active Methylenes

X X
\ (a)r (b)l (C)
QO p
-
? or (4) E’
o} [e]
1, 2
~ AT
X -Rr Reaction Products
Conditions Yields (%)
{c), 1 h 33.5
~CH,COCH; (d), NaNH,, 1 h 23.5
(a), 40 min 79.5
(by, 30 min 54.0
-CH,COCMe , (c), 2 h 89.8
(d), KNH,, 2 h 69.5
{d), WaNH,, h 65.2
-CH(Me)COCH3 {(c}), 1 h 64.7
Ccl {a}, 20 nmin 65.0
-CH,COPh (c}), 2h 41.6
{4), KNH.,, 2 h 33.2
4] (a), 50 min 41.0
.4i:> (), 2 h 64.6
(d), KNH,, 1 h 51.3
—CHZCOOEt (a), 1 h 18.5
(a}), 1 h 62,0
—CH,,COOCMe 5 (b}, 1 h 67.0
(d), KNH,, 1 h 42,3
-CH,COCH (@, 2 h 37-4
2 3 {d), ENH,, 1 h 12.8
{(a), 2 h 81.0
-CH,COCMe 5 (b}, 2 h 65.0
{(c}), 2 h 47.3
-CHZCOPh {a}, 1 h 65.0
" 0, (c), 2 h 46.7
_O (@), KNH,, 2 h 16.2
{a}, 2 h 34.0
~CH,COOCMe (b}, 2 h 47.7
(c), 2 h 40.4
—CH.CN (a), 1 h 44.4
2 (c), 2 h 25.9
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Table II. Reactions of 3-Bromoguinoline 1-Oxide (3}

with Active Methylenes

o BT (a) or (c) B
| ] + ren »
5! N R
3 O §
-R Reaction Products
Conditicns Yields (%)
"CHZCOCH3 (a), 20 min 33.2
{c), 30 min 83.0
—CH2C0CMe3 (a), 40 min 43.4
—CHZCOPh {a}, 2 h 16.5
—CHZCOOCMe3 (a), 30 min 16.0
(e}, 1 h 28.0
Table IIT. Reactions of p-Chloronitrobenzene (ﬁ)
with Active Methylenes
(c) or () R
c1-<j)—1\102 + R-H ————ere——» Cl NO,
4
~
-R Reaction Products
Conditions Yields (%)
—CHZCOCH3 (c), 2 h 24.9
{c); 8 h 56.3
~CH,COCHe {c}, 2.5 h 62.4
{d), KNHZ, 4 h 43,9
—CHZCOPh (¢), 5h 40,0
~CH,CO0CNe {(c), 1.5 h 10.5
(c), 3 h 21.0
~cn N {c), 2.5 h 17.4
{c), 6 h 22.0

Although an extensive study of the reaction of nitrcbenzene itself has not been
done yet, the reaction with acetone under condition (c} was recently found to
give o- and p-acetonylnitrobenzene though in low yields of 15 and 5%, respec-—
tively.

These reactions should be considered as an aromatic nucleophilic substitution by

means of the elimination of hydride anion. In this connection, the reaction of‘L
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with pinacolone under condition (a) was conducted in a stream of nitrogen, and it
was found that 4-chloro-2-pinacolylquincline l-oxide was also formed though in
somewhat lower yield of 36.4%. A similar result was obhserved in the€ reaction of
4 with pinacclone under conditien (c}. On the other hand, when a stream of oxygen
was passed, at -70°C for 2 h, through a mixture of 5, acetone, t-BuCK and lig NH3
[condition {c)], the yield of the product increased to 43%. Although the essen-
tial feature of the reaction has not been made clear, the combination of the base
and the solvent seems to be the most important factor for the reaction to proceed
smoothly.

Recently, Kienzle reported that treatment of nitroarenes with alkyl organocmetals
at -30°C in ether, THF or n-hexane, followed by oxidation of products with bro-
mine, DD¢ or others, gave o- or/and Efalkylnitroareness. The reaction described
above is conceivable to be different from the Kienzle’s reaction in some details.
Further studies are in progress to elucidate the reaction mechanism and extend the

scope of the reacticnh under various conditions.
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