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NITRATION OF 1-CYANOISCQUINOLINE 2-CXIDE AND
IBOQUINOLINE 2-CXIDE

Faculty of Pharmaceutical Sciences, Kyushu University

Maidashi, Higashi-ku, Fukugka 812, Japan

The nitration of l-cyanoiscquinoline 2-oxide G;)
with potassium nitrate and sulfuric acid gave 5~ and
t-nitro derivatives (42/ and 2). The reaction was affected
by the concentration of sulfuric acid, ard only 3 was
obtained from the reaction in 85% acid at 70°%, though
in a small yield. The nitratior with fuming nitric acid
(d=1.50) led to the formation of/; in fairly good yields
together with small amounts of 8-nitro derivative (”),
Further, the nitration of iscgquineline Z-oxide Qa)
with fuming nitric acid was found to give 5-, 6- and
8-nitro derivatives (}Vg, 11 and 12). The orienting
effect of the N-coxide functicn is apparently operative

in the formation of 11 and 12.
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Nitration of quinoline N-oxides is markedly affected by twe

factors, that is, the reaction temperaturel and the concentration
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of sulfuric acidz, For instance, the nitration of quinoline 1-

oxide with potassium nitrate and conc, sulfuric acid at low tem-
peratures gives 5- and 8- nitro derivatives, whereas the reaction
at 65-70° produces 44nitroquinoline l-oxide as the main product,
However, the effect of the concentration of sulfuric acid is
rather more important for the direction of nitration, and the Y-
nitratior is promoted by the use of sulfuric acid of somewhat
lower concentrations (85-T5%),

While the nitration of isoquincline 2-cxide with a mixture of
conc, nitric and suvifuric acids affords 5- and 8-nitro derivaiives

3

in 90 and 5% yields, respectively”, the orienting effect of its
N-oxide function is not clarified at all,

Suzuki et al. have obtained 5-, 6- and 8-nitro derivatives on
the nitration of cirnmoline 2-oxide with nitric and sulfuric acids,
They have further examined the reaction in detail by varing the
reaction temperature as well as the concentration of sulfuric acid,
and concluded that the directive effect of the N-oxide group is
trensmitted to the 6- and 8-positions, especially markedly to the

former4
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These results prompted us to investigate nitration of l-cyano-
isogquinoline 2-oxide Q%)S in expectation of otviaining 6-nitro de-
rivative, because the polarization of 1 seems somewhat similar

to that of cinnoline 2-oxide,
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At first the nitration of‘$ with potassium nitrate and sulfu-
ric acid was examined under various conditions, and l-cyanc-6-
nitreiscequinoline 2-oxide gé) was successfully obitained accompa-

nied with other products in some cases (Table I),

Table I Nitration of 1-Cyanoisoquinoline 2-Oxide (1)
with Potassium Nitrate and Sulfuric Acid

N0,
0N
’ s
N H,,S0 ' 7N SN
v O 274 v © ey O
2 3
" ~ A
Concentration Reaction Product, yield(%) Recov,
of HZSO4 temp, (°C) time(kr) 51 3 others 1
98k 70 2 7.6 3.0  --- _—
85% 70 2 --- 12,8 a) 37.6
85% 70 10 -—— 7.9 -—- 35.4
asd a0 2 -—— 11.4 b) 11.6

a) 1-Cyanoisoquinoline, 0.5% ©b) 6-Nitroisoguinoline 2-oxide, 1.3%

The nitration in 98% sulufuric acid at 70° resulted in the
formation of S-nitre derivative gg), pale yellow crystalls, mp
227-228°, and 6-nitro derivative Eé), colorless plates, mp 224°
(decomp.), in 7.6 and 3.0% yields, respectively., On the other
hand, the reaction using 85% sulfuric acid producedlz,in glightly
better yields of 7.9-12,8%, no 2 being detected, Althdugh these
results are not satisfactory with respect to the yield ofzg, the

orienting effect of the N-oxide function is apparentliy opsrative
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and affected by the cencentration of sulfuric acid.

Barton et §;16 have reported that the nitration of benzo[cl-
cinnoline 5-oxide with nitric and sulfuric acids affords 10- and
T-nitro derivatives (i,and,é), whick correspond to 5~ and 8-nitro
derivatives of isoquinoline 2-oxide, respectively, whereas the
nitration with fuming nitric acid gives 9-nitro compound Qg) cor-

regponding to é-nitroisoquincline 2-oxide,
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Therefore, the nitration of’% with fuming nitric acid (d=1.50)

was next tried, and the results shown in Table II were obtained,

Pable II Nitration of 1-Cyaroisoguinoline 2-0Oxide Q%)
with Fuming Nitric Acid (d=1.50)

Reaction Product, yield (%)
temp, (°C) time(hr) 2 3 T 8 7 5 O
~-  NO, CN
40 2 1.5 50.8 5.9 14,9
60 2 cee 56,7 13.1 1.5 @
70 2 -—— 58,2 3,6 10.1 . s
80 2 -— 46,0 6.6 10,1 2
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Thus, the formation of 6-nitro compound/é in fairly good yields
wag performed, While_glwas isolated only in a minute amount in
one example, 8-nitro derivative 7 was formed in all runs in a
little petter yields, This fact is interestingly in constrast to
the nitration of isoquincline é—oxide with nitric and sulfuric

3

acids”, which gives overwhelmingly the S-nitro derivative with
only a small amount of the 8-nitro derivative, and demcnstrates
that the directive effect of the N-oxide group is trarsmitted not
only to the é-position but alsc to the 8-position éhough to a
smaller extent. The oxidative deoxygenaiion of'%_by means of
fuming nitric acid was also observed in all attempted reactions,

From these results, the nitration of isogquinoline Z-oxide Eg)
iteelf with fuming nitric acid was further examined, and the re-
sults shown in Table IIT were obtained,

The reaction with conec, nitric acid (d=1,38) at 60° for 2 hr
geve no nitro compound,lglbeing recovered almost quantitatively.
Fitration took place by use of more concentrated acid (dzl.48,
1.50 and 1.52), and 5-, 6- and 8-nitro derivatives (10, 11 and %g)
were formed always accompanied by considerable decomposition of 2/
6-Nitroisoguinecline 2-oxide ]4;]‘; forms yellow sands of mp 241-242°,
The results indicate that the orienting effect of the N-oxide
function operates at the 6~ and 8-positions, and the inhgrent re-
activity of isoquinoline ring appears at the 5- and 8-positions,
The former effect is apparently affected by the reaction temper-—.
ature, and it is very significant that the 6-nitro derivative %}
was produced as & main product under the appropriate conditions

sithough the yield is gquite unsatisfactory,
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Table III HNitration of Isoguinoline 2-0xide E%)

with Fuming Nitric Acid

I\IO2
? /\O “x \/ ‘\.
0] 0]
9 10 !

=N
NO,, o

w 12
HNO3(d) Rfactio? Product, yield(%z Recov,

temp, (°C) time(hr) 10 11 12 ;i

1.%8 60 2 — -— —_— 90
1,48 T0 z - 1.1 —— 20,1
1.50 k.1, 18 3.9 === === 30.0
1.50C 60 2 _— 6.2 trace 35.8
1.50 70 2 —— 4.1 2.5 7.0
1.52 40 P 3.5 1.2 2.3 9.0
1.52 6C 0.5 3.1 7.2 2,3 10,0
1.52 80 0.5 ——— 1.8 1.4 -

The identity of the products isolated in the above reactions
was establiished by elementfal analyses, the IR, NMR and mass spec-

trometry, and further by some reactions illustrated below.
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