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absence of benzophenone the yield was extremely
poor. This clearly shows that benzophenone acts as
sensitizer. On addition of alkali, the yellow colour
changes to reddish orange. However, in the absence of
alkali, the substrate did not dissolve and there was no
reaction.

The spectral data of the product suggest that the
reaction involves synchronous hydrogen migration
from Cg to o-carbon following by bond formation
between C; and f-carbon atom (Scheme 2).
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This intramolecular photocyclization of 2’-hydroxy-3'-
bromo-5-methylchalcone may be explained by a free
radical mechanism. The primary photoprocess may
proceed by hydrogen radical at a-carbon atom, fol-
lowed by cyclization between Cg and f-carbon atom
(Scheme 3). The scope, the limitation and the detailed
mechanism of this reaction are under investigation,
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KINETICS AND MECHANISM OF THE
CHLORINATION OF 2-METHYL PHENOQOL
BY SODIUM N-CHLOROBENZENE-
SULPHONAMIDE IN HYDROCHLORIC ACID

MEDIUM
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THE kinetics of oxidation of substituted benzyl
alcohols!, unsaturated alcohols*? and dimethylsul-
phoxide® by chloramine-B {CAB) have been reported.

2-Methyl phenol (Naarden, b.p. 191°C) was distilled
under reduced pressure. The requisite amount of
phenol was accurately weighed and dissolved in
ethanol. Aqueous solution of chloramine-B was stan-
dardized by 10dometry. All the other chemicals used
were of analytical grade.

The kinetic studies were carried out at an 1onic
strength of 0.5 M (using NaClO,} at 35°C under
pseudo first order conditions. The reaclion rate was
determined by estimating the unreacted CAB iodo-
metrically. The stoichiometry of the reaction was 1:1
and the product was 2-chloro-6-methyl phenol as
shown by TLC.

The reaction can be represented as;

CoH,SO,NCINa + H,CC,H,OH + H,;0 —
C,H,SO,NH, + H,CC.H,CIOH + NaOH (1)

At constant [H*](0.05 M) and [ phenol) (0.1 M), a
first order dependence of the rate on [Cas]
(0.003-0.007 M) 15 noted. The pscudo first order rate
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constant ky was 6.43 x 107 * sec™!. The pseudo first
order rate constants in CAB are independent of the
substrate concentration (0.05-0.25 M). Heunce, the re-
action is zero order with respect to substrate. When
HCI was varied from 0.05-0.1 M, a plot of log ki us
log [HCI] gave a straight line of slope 2. At constant
[Ci™] (kept at 0.1 M by adding NaCl), variation of
[H*] indicated a slope of 1.2 by the plot of log ky vs
log [H"]. Keeping [H*] constant at 0.05M, [Cl]
was varied by adding NaCl {0.05-0.1 M). A plot of
log k,, vs log [C1™] gave a straight line of slope 0.8.

Addition of the reaction product benzene-
sulphonamide and variation of ionic strength
(0.5~1 M) have no significant effect on the rate of
reaction. An increase in the reaction rate was noticed
by changing ethanol composition of the reaction
mixture {30-709%.). Addition of acrylonitrile to the
reaction mixture had no effect, indicating the absence
of free radical species.

It 1s interesting to note that the overall rate law for
the chlorination of phenol by CAB in the presence of
HC(l 1s of the form:

dic
LCAB] _ kcan][H"}? @)
dt
while the composite rate law takes the form
_d[CAB] k;[CAB] [H+]L2+
dt
k“[cap][C17]°8. (3)

The following scheme accounts for the observed
kinetics:

K
RNCI- +H* =RNHC ... (i) Fast

K
RNHCl+H* =RN*H,Cl... (i) Fast

k
RN*H,Cl+H,0 - H,0*Cl+RNH, . . .

(1) Slow and rate determining

ke
HZO+CI + HJCCEH.;OH — H3CC5H3C10H

+ H30+ S (IV) Fast
heme 1

If [cas}, =[RNCI~]+[RNHCI]+[RN*H,CI],
then the rate law would be
dlcaB]  K;K k3[cas], {H*}?
de 1+ K,[H" {1 +K,[H*]}’

(4)

Equation (4) explains the fractional order dependence
on [H"] in accordance with the experimental results.

The positive ion H,O* Cl is powerfully electrophilic
and is considered to be the reactive chlorinating agent,
the mechanism of which is given in scheme 2.
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Addition of chloride ion increases the reaction rate
and a fractional order dependence on [Cl™] is ob-
served. Such behaviour has been noted in the Orton
rearcangement’ involving N-haloamides.

The present results can be explained by assuming an
electrophilic attack by CI™ on RN " H,Cl, accounting
for the catalytic effect of chloride ions.

When catalysis is effected simultaneously by H and
Cl™, an order of 2 on the gross concentration of HCl is
observed. This may be traced to a mixed order kinetics
and 1 the composite rate law (3), the first term
accounts for H™' catalysis and the second for Cl-
catalysis.
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