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Reviewing the evidence at present available, it would seem that the principle underlying
the use of v-(2-methyl-4-chlorophenoxy)butyric acid, +-(2,4-dichlorophenoxy)butyric
acid, and other aryloxybutyric, caproic, and octanoic acids represents a new advance in
the field of selective weed control, a development which well illustrates the value of
fundamental investigations in furthering the progress of applied research.

HEMICAL ASPECTS of plant growth-
C regulating activity have received
considerable attention here in recent
years (7). One line of investigation has
been concerned with the breakdown of
w-phenoxyalkylcarboxylic acids within
plant tissues, as Synerholm and Zimmer-
man () have suggested that the aliphatic
side chain in such compounds might be
degraded within the tomato plant by a
B-oxidation mechanism. This sugges-
tion arose from their finding that in the
first seven members of a series of 2,4-D
homologs, Cl,CsH3;O(CH,),COOH, an
alternation in activity was exhibited in
the tomato leaf epinasty test, the acetic,
butyric, caproic, and octanoic deriva-
tives (n = 1, 3, 5, 7) being active and the
propionic, valeric, and heptanoic acids
(n = 2, 4, 6), inactive [see also Grace
(2)].  Such alternation is fully consist-
ent with B-oxidation of the side chain
leading to the production of either 2,4-D
[(2,4-dichlorophenoxv)acetic acid] or 2,-
4-dichlorophenol, depending on whether
an odd or an even number of methylene
groups is present (4).

It is now 30 years since Knoop, as a
result of classical experiments in which
he fed w-phenylalkylcarboxylic acids to
dogs, put forward the suggestion that
fatty acids can be oxidized in the 8-posi-
tion to the carboxyl group (3).
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Since that time, overwhelming evi-
dence has been obrtained supporting the
idea that p-oxidation is a means by
which these acids can be metabolized in
the animal body, and a number of
enzymes, which can actonly on coenzyme
A derivatives of these acids, are now
thought to be involved (5).

Although so much attention has been
given to studies on B-oxidation in the
animal, it is only within recent years
that evidence has appeared indicating
that this type of oxidative breakdown
may operate in plants. The biological
evidence of Synerholm and Zimmerman
has been supported by the results of
investigation carried out in the writer’s
laboratory, in which a homologous series
of ten w-phenoxyalkylcarboxylic acids,
C¢H;O(CH,),COOH, was supplied to
flax seedlings through their roots (7).
The results were explicable on the
B-oxidation hypothesis, for it was shown
that appreciable quantities of phenol,
which was estimated colorimetrically,
were produced only in those plants
treated with acids containing an even
number of side chain methylene groups
(n = 2,4,6,8,10). In addition to this

chemical evidence, studies on the plant
growth-regulating activity of a number
of substituted w-phenoxyalkylcarboxylic
acids has provided further support for
the idea that B-oxidation can occur with-
in plant tissues (9).

In assessing the growth-regulating
activity of new compounds, the author
has always considered it necessary to use
a number of tests, each employing a dif-
ferent type of plant tissue (7); in in-
vestigating these homologous series of
phenoxy acids, each compound was ex-
amined in the wheat cylinder elongation
test, the pea curvature test, and the
tomato leaf epinasty test (9). Not less
than the first six members of each homol-
ogous series of substituted w-phenoxy-
alkylcarboxylic acids were synthesized
for these investigations. In most cases—
e.g., with the 4-chloro-, 2,4-dichloro-, 2-
methyl-4-chloro-, 3,4-dichloro-, and 3-
methyl-4-chloro- derivatives—the alter-
nation in activity expected from g-oxida-
tion considerations was exhibited in all
three tests. However, in other series—
e.g., the 2,45-trichloro- and the 2.,4-
dichloro-5-methyl-—although  alterna-
tion was shown in the wheat cylinder
test, all homologs higher than the acetic
derivative were inactive in the pea curva-
ture and tomato epinasty tests. Syner-
holm and Zimmerman, using the tomato
leaf epinasty test, had previously reported

Table I.  Activity of Substituted w-Phenoxyalkylcarboxylic Acids in Three Tests
No. of
Methylene 4-Chloro- Series 2,4,5-Trichloro- Series B
Groups in Cylinder Curvature Epinasty Cylinder Curvafure Epinasty
Derivative Side Chain test test test test test test
Acetic 1 + + + + + +
Propionic 2 — — — — - —
Butyric 3 + + + + — —
Valeric 4 — — - — - —
Caproic 3 + + + + — —
Heptanoic 6 — — — — _ —
Octanoic 7 + + + + — -
+ Active.
— Inactive.
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