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A repor t  on  research  suppor ted  by  a
sran t - in -a id  f rom the  Nor thwest  Sc jen-
t i f i c  Assoc ia t io r i -  Th js  paper  was read
on Dec.  30 ,  1 ! ,11 ,  a . t  the  :Lnhua l  mect ins
o f  the  org : rn iza t ion .

At the meeting of Northwest Scien-
tific Association on December 28, 1940.
we had an opportunity to propose a
partial explanation of the connection
between therapeutic activity and chem-
ical structure of sullanilamide and its
derivatives. The facts to be explained
were: (1) The importance of the amrno
group. Substitution ol the amino hydro-
gens regularly destroys the activity and
several authors have shown that this
group probably is oxidized in the body.
(2) Substituents which are far distani
from the amino group affect the activ-
ity in a way which depends not only on
the nature ol the substituent. but everr
on its position. The difficulties ol an
explanation of this fact have been
pointed out by Nodhey.l

There is only one \vay in which "re-

mote control' is transmitted through a
large molecule: by loosely bound elec-
trons, i. e., electrons which are not so
tightly attached to a certain atom or-
bond as electrons usually are. n;Iole-
cules with loosely bound electrons can-
not be represented by the means or
{he classical valence lheory. However,
tbey may be considered as hybrids of
two or more classical structures
('quantum mechanical resonance"),

As the loosely bound electrons are
pa r l i cu la r l y  ap t  t o  l - ansm i t  e l ee t r i c  i n -
fluences, we shall expect some rela-
t ionship betweeh the ?lcctr i(dl char-
acter of remote substituents and the
therapeutic activity of the derivitives.
Indeed, the results oI Roblin and Win-
nek' give str iking evidence ol a rela-
t ionship of this sort (cf.  Table 1).

In order to characterize the electrical
character of a substituent X we carr
make use of the dipole moment I. of
Harnmett s quanti ty ,  {  sigma) or some
similar property. '

Table I

Therapeutic activity and electric
character: ol the substituent of 5-
sulfanilamido-2-X-pyridines and 2-
sulf anilamido-5-X-pyridines.
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Shortly after we had presented this
sugges l i on  be io re  t he  I 940  mee t i ng  o f
this Association, Halverstadt and Kum-
ler' published a note in which the
same basic idea was advocated, though
without a discussion of the data assem-
bled in Table 1. Later the same auth-
ors " tested and confirmed the assump-
tion of resonance by measuring dipole
moments-

As pointed out a year ago, several
methods could be used to test our
assumption and to make predictions
Iater as to the probable activity of un'
known compounds. Besides dipole mo-
ments. there are atomic distances, ul-
traviolet absorption spectra, heat of
combustion and other properties which
give information of resonance.

The most direct and promising'way
appeared to be the determination of
ionization constants. Ttre deviation lrom
the structure given by the usual for-
mula resul ls lrom resonance with quin-
oid forms in which the amino and the
sul lamido group carry eleclr ic charge..
These charges counteract ionization so
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that the ionization constants should be
smaller than in corresponding non-
resonating compounds.

The experimental dilliculties o{ de-
ternining the ionization constants of
slightly soluble, very weak electrolytes
are considerable. Only a potentiometric
method can be applied. We are using
a cell consisting of two hydrogen elec-
trcdes. one in hydrochloric acid, the
other i! a solution ol sulfanilamide in
acid. The tv/o flasks are coDnected by
a KCI-agar bridge. Using microburet-
tes, we add carbon dioxide-free sodium
hydroxide solution first to the first,
then lo lhe second f lask, determining
the electromotive force by means ol .r
precise potentiometer and sensitive
mirrorgalvanometer.

From lhe results of these determ.ina-
tions we lind the pairs of acid and
acid-sulfanilamide solutions which
have equal hydrogen ion concentra-
tion. The composition of these solu-

tions furnishes the data from which thc
ionization constants can be catculated.

This method diminishes and prac-
ticalty eliminates most of the uncer-
tainties and sources of error usuauy
connected with potentiometric titration
methods.

So far our measurements on sulla-
nilamide have been finished. This sub-
stance is not only a base (ionization
constant K1:1'1.10-") but also an acid
(K,:2.10-"'). It is interesting that the
acidic ionization, obviously odginaiing
in the amido group, is even appreciably
stronger than ttre basic ionization, to
be localized in the amino group- As lar
as we know, the acidic ionization ol a
sulfamido group has been previously
observed only indirectly, namely by the
solubility of pr:imary and secondary
(not t€rtiary) sulJamides tt strong
bases.

Determinations on related substances
aie being carried out.


