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Fig. 2 Chromatogram of reaction product
for 3 hours at 25C(4), 40C(®B) and 55
€(c) in DMSO
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Table 1 Solvent effect in the formation of nitro compound and nitrite ester
1-Bromooctane, Sodium nitrite : 0.05mol, Solvent: 50ml,
Reaction temp. : 25C, Reaction time : 3hr

Solvent Dig(l;c;ttric Conv;:rsion Yield (%) Nitro/Nitrite
Nitro Nitrite ]

HMPA 34 95.7 58.0 3.7 1.5
DMF 36.7 82.7 50.4 32.3 1.6
DMSO 45 87.4 60.9 26.5 2.3
DMSO+ Dioxane* 7.8 43.6 28.2 1.5
DMSQ+Ethyl methyl 68.8 36.9 31.9 1.2
* 1:1 by volume
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Table 2 Homogeneous reaction of 1-bromooctane (0.05mol) with sodium .nitrite
(0.05mol) in the presence of complex-forming agent (0.025mol)
Solvent : DMSO (50ml), Reaction temp. : 25C, Reaction time : 3hr

H )
Complex-forming agent Convgrsion Yield 0 Nitro/Nitrite

° Nitro . Nitrite ratio
Nil 87.4 60.9 26.5 2.3
Cetyltrimethylammonium bromide 87.1 60.4 26.7 2.3
Benzyltriethylammonium bromide 88.2 61.1 27.1 2.3
N-Cetylpyridinium bromide 86.8 53.4 33.4 1.6
Cetyltributylphosphonium bromide 92.6 61.7 30.9 2.0
Cetylethylmethylsulfonium bromide 86.8 64.9 21,9 2.9
18-Crown-6-ether 91.7 61.9 29.8 2.1
Dicyclohexyl-~18-crown-6-ether 86.7 56.1 ‘ 30.6 1.8

Table 3 Influence of the concentration of complex-forming agent on nitro/nitrite
ratio (Experimental conditions are identical to those described in Table 2)

o Yield (%) Nitro/ Nitsi
Complex-forming agent Add. amt. | Conversion itro/Nitrite
(mol) %) Nitro Nitrite ratio
0. 0025 87.1 60.4 26.7 2.3
Cetyltrimethylammonium bromide 0. 005 87.2 59.5 27.7 2.1
0.025 89.4 57.2 32.2 1.8
0. 0025 88.2 61.1 27.1 2.3
Benzyltriethylammonium bromide 0. 005 88.8 54.4 34.4 1.6
0.025 87.4 52.5 H.9 1.5
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Table 4 Heterogeneous reaction of 1-bromooctane (0.05mol) with sodium nitrite
(0.05mol ) in the presence of complex-forming agent (0.0025mol)
Solvent : Acetonitrile (50ml), Reaction temp. : 25C

Reaction time : 6hr, Stirring speed : 800rpm

H [
Complex-forming agent Con('-'%)ﬁion Yield (%) Nitmréﬁgtﬁte
Nitro Nitrite
Nil 0 0 0 —_—
Cetyltrimethylammonium bromide 15.8 6.3 9.5 0.7
Benzyltriethylammonium bromide 13.4 0.3 13.1 0.02
N-Cetylpyridinium bromide 18.4 6.3 12.1 0.5
Cetyltributylphosphonium bromide 44.0 14.8 29.2 0.5
Cetylethylmethylsulfonium bromide 13.9 8.4 5.5 1.5
18-Crown-6-ether 11.3 2.5 8.8 0.3
Dicyclohexyl-18-crown-6-ether 16.5 1.2 14.7 0.1
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Influence of Complex-Forming Agent on Ambident Behavior
of Nitrite Ion in Polar Solvents*

Katsuji Matsunaga and Tadadaka Yamashita

The reaction of 1-bromooctane with sodium nitrite in the presence of onium
salts and crown-ethers (complex—forming agent) has been carried out in polar solve-
nts. It has been found that the nature of the complex-forming agent and the sol-
vent have a pronounced effect upon the ambident behavior of nitrite ion, that is, the
ratio of nitro compound to nitrite ester formed. In both of the homogeneous reac-
tions and the heterogeneous ones, the function favorable to the formation of nitro
compound has been observed for cetylethylmethylsulfonium bromide in a series of
the complex-forming agents.

(Department of Applied Chemistry, Faculty of Engineering, Toyo
University ; Kujirai, Kawagoe-shi 350 Japan)

* Studies on Nitration with Alkali Metal Nitrite. I.
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