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Displacement of an Aromatic Nitro Group using Phenoxides
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1,4-Dinitrobenzene undergoes nucleophilic substitution with sodium phenoxide and several hindered 2,6-substituted

phenoxides to afford diphenyl ethers.

SK&F L-94901 (1), a selective thyromimetic showing hypo-
cholesterolaemic activity,! contains a hindered 2,6-disubsti-
tuted dipheny! ether system. The formation of such hindered
diphenyl ethers has proved troublesome and there are few
reported syntheses.2 In earlier investigations, it was found that
the classic method of nucleophilic aromatic displacement of a
leaving group by a 2,6-dihalogenophenoxide anion gave poor
results.3 We report here a new method for the preparation of
diphenyl ethers by the displacement of an aromatic nitro
group.

Phenoxides have previously been used to displace a nitro
group on an activated furan ring.4 In fact, nitro groups on
benzenoid aromatic systems have been substituted with other
nucleophiles, e.g. thiolates, alkoxides, carbanions, and cyan-
ide,5 but there are few examples using phenoxide as the anion,
viz. with 4-nitrobenzophenone.5a.b

The substituted nitrobenzenes (2a—d) were converted into
the respective diphenyl ethers (3a—d)® using sodium phen-
oxide in dry dimethyl sulphoxide at 90 °C for 16 h (Scheme 1);
a decreased yield of these products was observed when the
reaction was carried out at lower temperatures. However,
2,6-dibromophenoxide (4a) did not react with the nitroben-
zenes (2a—c) in the required manner even at 90 °C. In these
cases, the nitrobenzenes (2a—c) were recovered (>90%).

In contrast, the hindered phenoxide (4a) did react with the
nitrobenzene (2d) (Me,SO, 90°C, 16 h), to give the diphenyl
ether (5a),7 in 65% yield (Scheme 2). In a comparative
experiment, the ether (5a) was prepared from the phenoxide

1 All new compounds gave satisfactory spectroscopic and analytical
data.
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Scheme 1. Reagents: NaOPh, Me,SO, 90°C.
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Scheme 2. Conditions: Me,SO, 90°C, 16 h.

(4a) and the fluoronitrobenzene (6) (Me,SO, 90°C, 16 h), in
only 8% vyield, thus showing the greater leaving ability of the
aromatic nitro group over the fluorine atom under the reaction
conditions.

A series of inhibition studies provided information on the
mechanism of the reaction of the nitrobenzene (2d) with the
phenoxide (4a). Ini the presence of 10 mol% of 1,1-diphenyl-2-
picrylhydrazyl,” a free radical, the diphenyl ether (5a) was
isolated from the nitrobenzene (2d) and phenoxide (4a) in
reduced yield (56%). When 1 equiv. of the hydrazyl was used,
only the nitrobenzene (2d) was isolated from the reaction
mixture (80% recovery). The same results were observed with
elemental sulphur® as the free radical scavenger. It therefore
seems likely, in this instance, that the displacement of the
aromatic nitro group does not involve an anionic nucleophilic
displacement mechanism but is radical in nature.

Several hindered diphenyl ethers (5b—g) were also pre-
pared from the nitrobenzene (2d) in good yields using the
respective 2,6-disubstituted phenoxides under the usual reac-
tion conditions (Scheme 3). Sodium 1-naphthoxide also
reacted with nitrobenzene (2d) to give the ether (7),1%in 89%
yield.

In summary, the displacement of a nitro group from suitably
substituted nitrobenzenes by phenoxides represents a versatile
synthesis of substituted diphenyl ethers. The method is
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% Yield M.p.(°C)
a; R!=Me,RZ=R3=Br 65 111—113
b; Ri=H,R2=R3=F 54 122—124
¢; Ri=H,R2=R3=C] 71 122—123.5=
d; R!=H,R?2=R3=Me 38 59— 60v
e; R'=H,R>*=R3=Pri 76 93— 93¢
f; R!'=H,R2=R3=0Me 90 111—112
g; R!'=H,R?=Me, R3=CH,CH=CH, 54 d

a Lit.,%2 92—93°C; lit.,% 115—117°C. ® lit.,26 61—63°C. < lit.,2>
92—93°C. 4 B.p. 230—235°C at 0.2 mmHg.

Scheme 3. Conditions: Me,SO, 90°C, 16 h.
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particularly useful since it allows the preparation of hindered
diphenyl ethers from weakly nucleophilic phenoxides.
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