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coagulation. The curves in Fig. 1 show in
a striking manner the essential disconti-
nuity characteristic of the course of the
reaction, observed with a means markedly
different, from that employed previously.!
This appears to be a general result at any
rate in the slow region, as judged from data
of over 80 cases examined in these Labora-
tories. Its prediction constitutes one of the
chief criteria of the validity of any theory
for both the kinetics and the mechanism of
coagulation.
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The New Orienting Rule of Svirbely and
. Warner.

THE new empirical rule in aromatic substi-
tution, recently enunciated by Svirbely and
Warner! as generally applicable, connecting
the electric moment of the benzene derivative
and the directive power, is open to many
objections.

Claiming that there were only three definite
exceptions to the rule, z.e., the cases of ben-
zoic acid, methyl and ethyl benzoates for
which moments less than 2.07 D have been
recorded,? the authors, apparently to justify
their rule, have revised the moments of the
last two componnds to 2-43 and 2 -52 respec-
tively and have advocated a redetermination
in the case of benzoic acid. Without digress-
ing about the validity of the experimental
method adopted in their revision, we point
out that Bergmann and Weirmann® could,
once more, only obtain the value of 1-91 for
methylbenzoate and from what follows, it
can be inferred that the rule is not based
on grounds too solid to predict with certainty
o moment greater than 2:07 D either for
benzoic acid or for theése esters.

Leaving aside the notorious case of the
nitrosogroup, it is pointed out that benzoin,*
deoxybenzoin,5 and dibenzylketone,® which
have been classified by the authors as meta
directing in accordance with their rule
because of their moments 3.4, 2-.95 and
2 .65 respectively, have actually been found
to have the opposite effect ! The failure of
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the rule in these cases iy strictly in accord-
ance with the expectation of the modern
theories of aromatic substitution,” and is
not to be attributed to any of the factors
referred to by the authors. It can also be
predicted safely that the rule is bound
to fail in the cases of the substituents
like — CH,. CH,. CO. C¢i;, — CH, S0O. ¢ T;,
—CH,.80,.CH 5, —UH,.S0,.CH,.( Hj;, ete., all
of which are expected to possess moments
higher than 2-07 D but direct only to
ortho and para.

Further, the following substituents have
all been found to be ortho and para directing;
but possess moments® greater than 2071 :
CH : CH.CHO® (3-71);—CFL.ON0 (3.50);
— CH : CH.CO.CH3't (83:3); —N(NO).C ;1
(3:39) ;—SCN13 (3.00).

The dipole moment of. the molecule can
be claimed to bear a direct relation, as
suggested in the rule, to the directive capacity
of the substituent only if, according to the
Robinson-Ingold theory of aromatic substi-
tution, it decides the electronic disposition,
as governed by the general polar and
tautomeric effects, of the hond hetween the
nuclear carbon and the attached atom of the
substituent group. But this is not the case
always!® particularly with complex substi-
tuent groups, where the rule has been shown
to fail. If we consider the directive capacity
of a meta directing group R with a high
moment (e.g., NO,, CN, SO,R’) when attached
to the ring through methylene groups (as
in — CH,.R, — CH,.CH,.-R), we find that even
by the intervention of one carbon atom
between R and the ring, the substituent
becomes ortho and para directive, though
the moment remains but little altered.
Thus it is clear that this “measurable pro-
perty of the molecule,” the dipole moment,
can be connected with the directive power
only with strict limitations.®
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