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SOLVOLYSIS OF 2-m-CHLOROBENZOYLOXY-4-ISOPROPYL-2H~1,4-THIAZIN-3-ONE
GENERATION OF A STABLE CARBOCATION
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Abstract The title compound 2b undergoes nucleophilic substitution reactions with exclusive
alkyl-oxygen bond fission and Tts rate of solvolysis 1s highly sensitive toward change 1n polar-
1ty of solvents, as 1s shown by 1ts highest m-value of all reported so far in logk - logk = my.

Recently we reported] synthes1s of 4-alkyl-2H-1,4-th1azin-3-ones JjR=Me, Et, -Pr, CHZPh)
and then communicated” a novel m-chlorobenzoyloxylation of ljR=Me, 2=Pr) by m-chloroperbenzoic
acid, which occured regioselectively at 2-position of 1 to give 2(a, b) wn almost quantitative
y1elds. We have found that alkyl-oxygen bond of ester g9/1s highly susceptible to 1onize on
reactions with nucleophiles, which implies generation of very stable carbocationic species 3.

Dissolution of 2-m-chlorobenzoyloxy-4-1sopropyl-2H-1,4-th1azin-3-one 2b 1nto ethanol and
heating 1t for 1 hour at reflux temperature gave 2-ethoxy-4-1sopropyl-2H-1,4-th1azin-3-one 4a
(X=0Et) 1n quantitative yields, 1nstead of the expected product, 2-alcchol 4d(X=0H)  Likewise
treatment of 2b with 1sopropylamine (rt, 1 day) afforded corresponding 2-1sopropylamino compound
4b (X=NHPr-<) 1n quantitative y1elds, instead of the 2-alcohol 4d and N-1sopropyl-m-chlorobenz-
am1de Toward N,N~dimethylaniline, in the presence of a small amount of silica gel as a cata-
1yst , this ester 2b reacted (at rt, for 1 day n CH2 ) at the para position to give 70% yield
of 2-p-dimethylaminophenyl compound 4c (X= C6 4NMez-p) A]] these facts clearly show that reac-
tions of the ester 2b with nucleophiles proceed with exclusive alkyl-oxygen bond fission.
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These results prompted us to study effects of solvent polarity on the rate of solvolysis
of the m-ch]orobenzoate_gp. In a series of solvents shown 1n Table I solvolytic reactions were
carried out at 25°C and first-order rate constants were determined by following appearance of
m-chlorobenzoic ac1d titrimetrically with the use of 0.01 N aqueous solution of sodium hydrox-
1de and phenolphthalein as an indicator. A1l runs proceed quite cleanly up to 90% reaction and
obeyed first-order rate expression well. In Table I are listed these rate data, together with
Y-value of the respective solvents 1n Grunwald-Winstein equat1on7, log k -log k0 =mY. Plots
of Tog k versus Y (F1g. 1) show satisfactory linear relationship (r=0.997), from which m=1.53
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can be evaluated.

Since by definition m=1.00 for ¢-butyl chloride, the value 1 53 means solvolysis of the
ester gp 1s much more sensitive to the change 1n polarity of the solvents than £-butyl chloride
1s. To our knowledge, this value 15 the highest of all reported so far with the use of ordinary
(not acidie) solvents.

The facile and exclusive alkyl-oxygen bond fission of the ester 2b and its high sensitiv-
1ty toward solvent polarity strongly imply generation of a very stable carbocationic intermedi-
ate 3 during solvolyses of the ester gE, Further works are now 1n progress 1n this laboratory
regarding a possibility that the cat10n£i1s a stable aromatic cation asj§

Table I. Rate Constants for Solvolysis of gp -3 F
[+
at 25+0.05°C MeOH
Solvent k(s']) yé
2 95%EtOH-
MeOH 4,28 x 10 -1.090 4 | 5%H20
954ELOH-5%H,0 3.01 x 1074 -1.287
90%Me ,C0-10%H,0 4.05 x 1079 -1.856 ~ 90%Me,,CO-10%H,,0
EtOH 213 x107° -2.033 3
1-PrOH 1.40 x 10°%  _2.73 EOH
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