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In ths course of a study of nucleophilic substitutions on 2-
halo-benzothimzoles (1) which dealt with the transmission of sub-
stituent effects in the benzothiazolic system (2), some interssting
obssrvations were made:

i) The reactivity towards 2-halo-benzothiszoles (methanol, 25°)
of methoxide is generally of the same order of magnitude or larger
than that of thiophenoxide ion, as the date in Tables 1 indicate.

In fact the ratio kMeD'/kPhS' varies from 0,45 to 25 (3).

1. P.E. Tpdesco, P. Viverelli, Boll,sci.fac.chim.ind. Bologna gg.
129 (1962); 22 1, 16 (1964); Ib.id., Gazz,chim,ital. 24, 3T2,
435 (1964),

2. P.E. Todesco, P. Vivarelli, Gazz,chim ital , 1221 (1962);
Ib.id., Boll.sci, fac,chim.ind. Bologna 20, 3 (1962); A. Ric-
ci, P.E. Todesco, P. Vivarelli, Gazz.chim.ital,. in the press.

3. The generally greater nucleophilic reactivity of thiophenoxide
is well known: only recently have been reparted cases where the
reactivity of this group is comparable or sven smaller than thst
of the methoxide anion. Cfr, J.F. Bunnett, "Annual Review of

Physical Chemistry™ 14, 271 (1963); C.W. Bewan, J. Hirst, J,
254 (1956); 6. Illuminati, G. Marino, this Journal

Chem,Soc.
LE, 1055 (1963).
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TABLE 1

Reactions of 2-halo-6-X-benzothiazoles with nucleophilic
reagents in methanol.

Rate coefficisnts at 25°
Derivative sec™! mo1~! 1. Kme g™
3 3 Kppe=
107k yeg™ 10%kppg= PhS
X=H Halg= F $50 (a) 22.0 25
c1 0.55 (b) 0.20 (=) 2.75
Br 0.41 (a) 0.44 (a) 0.91
J 0.063 0.14 0.45
#(-No2 Halg=F 6000029000 6000029000 1
C1 218 (b) 1660 (a) 0.17
Br 152 (a) 2550 (a) 0.06
J 29.2 973 0.03
a) P.E. Todesco, P. Vivarelli, Boll,sci,fac,chim.ind logn
20, 143 (1962).
b) P.E. Todesco, P. Vivarelli, Gazz,chim.ital. 92, 1221 (1962)

ii) The logarithm of reaction constante for methoxy-dehalogensa
tion in the two series of compounds investigated (2-halo-benzothig
zoles and 2-halo-6-nitro-benzothiazoles) can be linearly correlestad
(fig. t1).

This correlation is likely to bs & particular case of a more
gereral relationship existing between reaction constants of series
of aromatic hslo-derivatives, since it may be extended also to 2-4-

dinitro-halo~benzenes and to p-nitro-halo-benzenes.
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FIG. 1| - Rates of methoxy-dehalogenation for 2-halo-benzo-

thiezoles versus corresponding valuss for 2-helo-6-nitro-
benzothiazoles.

Moreover from preliminary results it seems that such a relation
holds also for sets of compounds where ths leaving groups are of
different nature (for instance -NG,, -0-Ph-NO,, -S0,-Fh, a.s8.0.),

The correlation factor for the halogen-derivetives appears to
be linear with the o -para relative to the leaving halogen, as
shown in fig., 2. Preliminary results indicate that when the lea-
ving group is not a halogen the linear correlation with the cor-

responding ¢ -para is not cbserved.
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Fi1G, 2 - Plot of rates of methoxy-dehalogenation versus a'pata
of leaving halogen. Substrate: a) 2-halo-6-nitro-benzothiazoles
(at 25%); b) 2-4-dinitro~halo-benzenes (at 0.0°) (4b,c); c) 2-
halo-benzothiazoles (at 25°); d) p-nitro-~halo-benzenes (at 50°)
(4d,t).

iii) In both series of halo-benznthiazo{es here investigated, a
correlation exists between the corresponding log Kphg

(fig. 3}.

= /kMeD-
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£1G, 3 - Plot of log kpg / kyeg for 2-halo-benzothiszoles
versus corresponding values for 2-halo-6-nitro-benzothiazoles

Here too this correlation seems to be a particular case of a

more general relationship, since from data of the literature (4)

4. a) J.F. Bunnett, W.D, Merritt, J.Am,.Chem,Soc, ]9, 5967 (1957);
b) A.L. Beckwitt, J. Miller, G.D. Leshy, Chem,.Soc. 3552 (1952);
c) C.W.L. Bevan, G.C. Bye, J,Chem,Soc, 3091 (1954?; d) C.wW.L.
Bevan, J. Hirst, J.,Chem,Soc. 2340 (1951); e) ib,ib., 254 (1956);
f) G.P. Briner, J. Miller, M. Liveris, P.G. Lutz, J,Chem,Soc,
1265 (1954); g) A.M. Adeniran, C.W.L. Bavan, J. Hirst, J.,Chem,
Soc, 5868 (1963); h) Darienko e Saporhnikov, lsvest, Vyssikh
Ucheb Zavedenii, Kim Kiim Tecknol, 3, 461 (1960); i) Backer,
Mele, Rec,trav.chim, 49, 457 (1930); 1) J.F.Bunnett, E.W.Garbi~
sch, K.M. Pruitt, J,Am,Chem,Soc, ]9, 385 (1957)3 m) J.F. Bumnett,
J.J. Randall, J.Am.Chem.Soc. B, 6020 (1958); n) A. Ricei, P.E.
Todesco, P. Vivarelli, in the press.
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it can be extended also for other couples of nucleophilic reagents
acting on cifferent suybstrates. In this case the correlation factar
is connected to the polarizability of the leaving group, as measu-
red, in the case of halogens, by the logarithm of the refractivity
constant~(ﬁ)D of the C-halg. bond (5). These comsiderations are

summarized in fig. 4 for the systems listed in tab. 2.

1g kp/k°
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FIG, 4 - Plot of log Kp/Ko for couples of nucleophilic reagents
versus the polarizabilities of leaving halogens as measured by
the logarithms of the refractivity constants (R)D of the C-halg
bond. The substrates ere listed in table 2.

The lines in fig. 4 indicates that generally the more polariza-

ble nucleaophilic reagent is more favoured than the less polarizable

5. J. Partington "An advanced treatise of Physical Chemistry" Long-
mans Green and Co., London, 1953, vol. IV, pag. Ti.
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one with increasing polarizability of the leaving group, in accord
with the considerations put forwerd by Bunnett (6).

Supposing that to the reactivity of a nucleophilic reagent con-
cur both the attitude to bind a positive group (roughly measured
by the correspondent pK) and polarizability effects (7), it may be
understoad from the correlations presented here, that when the po-
larizability factor is the lolaer['case of 2-healo-benzothiazoles;
i)_7 the methoxide is a better nucleophile than the thiophenoxide
snion, according to the relative basicities., However, when the po-
larizability factors are more important, as it is very often the
cass ['examplea of 2-halo-6-nitro-benzothiazoles; 2-4-dinitro-halo-
benzenes, p-nitro-halo-benzenes a.s.o._7, the relative nucleophilic

abilities of the two groups are reversed.

6. J.F. Bunnett, J,Am.Chem,Soc, Jg, 5969 (1957).
7. J.0. Edwards, J,Am,Chem.Soc, 7§, 1540 (1954); 78, 1819 (1956).



