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Our interest in the SRN1 radical anion-radical chain substitution reaction,2
prompted an investigation of the reaction of the lithium salt of 2-nitropropane (I)

with p-nitrobenzylidine diacetate (ITa) 1in dimethyl sulphoxide. The compound (IIIa),4

L1+ [c (CH3) 2N02] - Ar-CH (OAc) 2 Ar-CH(OAc)C (CH3) 2N02
I II I1I
a. Ar = p—NOZCSH4
b, Ar = m—N02C6}14
C. Ar = CGHS
d. Ar = p-NCC_H,
e. Ar = p-BrCGH4

f. Ar = p-CH,OC_H,

g. Ar = m-CH3006H4
in which one of the acetate groups has been replaced by a (CH3)2(N02)- group, was obtained
in high yield (80%) after 3 hours at room temperature. This reaction, involving the
substitution of a relatively poor leaving group at an unreactive site,5 by a poor nucleophile
acting in an anomalous fashion,6 was at first thought to be occurring by an SRNl process.
However the reaction was not catalysed by light, nor was 1t inhibited by oxygen and/or
p-dinitrobenzene. Both light catalysis and inhibition by electron scavengers are typical

2,3,8,9.

characteristics of the SRN1 process. Further evidence against the operation of the

radical chain SRN1 process was the conversion of other benzylidine diacetates (IIb-e) into
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the corresponding derivatives (IIIb-e) even in the absence of the nitro group (IIc-e).
The yields and reaction times for these conversions using (IIb-g) (1.0 mmol) and (I) (2.0 mmol)
in DMSO (40 ml) at 25° were: IIIh,4 63%, 3 hours; IIIc,4 33%, 2 weeks; IIId,4 95%, 2 hours;
IIIe, 73%, 3 days; IIIf, mil, 2 weeks; IIIg, nil, 2 weeks. In the reaction of (IIf)
and (IIg)4 the unchanged starting materials were recovered in good yield.

The following mechanism, which avoids the (unlikely) direct substitution pathway

1s proposed for the conversion (II) ——» (III).

ArCH (0ac) nucleophilic ArCHO step 1
cleavage
L.
ArCHO + [(CH3)2CN02] —— Ar<':nc (cu3)2N02 step 2
O-
Ar(':HC (CH3)2N02 Ar(':HC (CH3)2N°2 step 3
(o2 OAc
] A —
CH3-C-@-'(<4 + ArCHO + OAc-
g 1'1 OAC

The initiation, step 1, may involve the nitroalkane anion attacking the acetyl
carbonyl (analogous reaction to step 3). The Henry condensation [step 2], then occurs
and the resulting alkoxide 1on removes an acetyl group from the starting material
regenerating the free aldehyde, which propagates the reaction by returning to step 2.
The reaction then, 1s an ionic chain process. Confirmation of this mechanism was
obtained i1n several experiments. Addition of 7 moles of p-nitrobenzaldehyde to the
reaction of (I) waith (IIa) gave an 85% yield of (IIIa) in ca. thirty minutes -~ a
sixfold increase i1n reaction rate. Addition of 100 molets of the aldehyde gave an B85%
yield of (IIIa) in less than five minutes. The following "crossed experiment" was also
performed. The otherwise unreactive diacetate (I1£f) (1.0 mmol), p-nitrobenzaldehyde

(1.0 mmol) and the lithium salt (I) (2.0 mmol) in DMSO (20 ml) were allowed to react for 2.5 hours.
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Work-up gave the derivative (IIIa, not IIIf) in 70% yield and p-methoxybenzaldehyde

(50% yield; isolated as its 2,4-dinitrophenylhydrazone). Clearly the alkoxide

formed by condensation of (I) with p-nitrobenzaldehyde removes an acetyl group from (IIf)
generating the unreactive p-methoxybenzaldehyde and the derivative (IITa). The failure
of compounds (IIf,g) to give the corresponding derivatives (IIIf,g) even 1in the presence
of equimolar amounts of the corresponding aldehydes 1s presumably due to the unfavourable
position of the condensation equilibrium (step 2).

The monoacetates (III) produced 1n these reactions are readily cleaved by methanolic
hydrogen chloride under reflux to give the corresponding alcohols, ArCH(OH)C(CH3)2N02,
often more readily obtained in this way than by direct condensation of (I) with the
appropriate aldehyde.

By way of contrast with the above 1onic process, it 1s interesting to note that
p-nitrobenzylidine dichloride readily reacts, via an SRNl process to give, inter alia,
the substitution product (IV).4 This reaction exhibits the usual catalytic and inhabition
effects associated with SRNl processes. A more detailed investigation of the reaction
of p-nitrobenzylidine dichloride and of other p-nitrobenzylidine derivatives with the

salt (I) is currently proceeding

¢ ¢
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