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NUCLEOPHILIC REPLACEMENT OF A NITRO-CROUP IN AN AROMATIC COMPOUND BY CHLORINE
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While displacements of nitro-groups from activated aromatic compounds are well hw'n,"z
more umuisual types of replacements have recently been 1'01)01";011.5-6 We wish to report a further
instance of the nucleophilic replacement of an aromatic nitro-group by chloride ion: only few
examples of this type have been rooordod.s
1,3,5-~Trichloro-2,4, 6-trinitrobensene ( A max i methanol: 208 and 300 mm; € 4,130 and
96.9 n2m1-1, respectively) on treatment with 1ithium chloride in acetone or isopropancl
solution affords 1,2,3,5-tetrachloro-,6-dinitrobensene, a yellow compound m.p. 424K (Pound:
C, 24.3; H, 0.3; C1, 45.6; N, 8,9. Calculated for °6°),"2m:.‘ C, 23.5; H, 0; C1, &6.4; N, 9.1%.
A pox in methanol: 208, 305 and 360 nm; 6, 4,490, 233 and 154 n’mol™", respectively). The
m.p. had been reported as L}ﬂ!;-, but identity of the product ms confirmed by oonvor-iona to the
known 1-chloro-3,5-dinitro-2,4,6-trisanilinobensens, m.p. 452K (Found: C1, 8.3. Calculated for
Cp,H g0, NsC1: €1, 7.5F). The kinstics of the resction in acetone were followed spectrophoto-

metrically at 380 nm; details are given in the Table. The reaction shows a marked negative

Table. Kinetic results for the reaction of 1,3,5-trichloro-2,4,6~trinitrobensene
(0.996 mmol dm~>) with Lithium Chloride (1.62 maol dm—>) in Acetone Solution.

T ky

(x) (w1~ 's™t) A = 1.3 (s 0.2) x10° o~}
305.6 . 0.883 E, = 53.6 + 3.0 kJ mol”"
300.6 0.607 ar* = 51.1 3 3.0 kJ mol™"
295.5 0.453 k,(298K) = 0.525 am’mo1™" 57
289.4 0.293 As* =79 +1 XK ‘w1
2841 0.168 ac* = 7.6 + 4 kJ wod ™"

Errors represent 95% confidence limits
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salt effeot, but with a constant initial [LiCl] = 1.62 mmol dl-3 good second order kinetiocs
were obtained.
In the trichlorotrinitrobensene the three squivalent nitro-groups cannot be coplanar with

2

the aromatic rins.9.1 The d'-complex transition~state (I) for the reaction would permit

relief of steric crowding at c1 « This would result in more effective charge-delocalisation

Ccl o1 involving the nitro-groups at 05 apd 65,13 and & closer

0N 5 A o, approsch to coplanarity of these nitro-groups.'* It is
therefore. suggested that the present reaction involves

c1 c1 a high-energy initial state, and a comparatively stable

No, transition state. The remarkebly low activation energy

may thus be explained,
(1)
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