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@ Trifluoromethyl pyridinyi{oxy/thio)phenoxy propanoic acids and propanols and derivatives thereof and methods of

herbicidal use.

@ A trifluoromethylpyridy! (oxy/fhio) phenoxypropionic
compound corresponding to the formuia

Y CH3
@@

wherein Tis oxygen or sulfur;
X is C1, Br, or CF3;
Y is H, C1, Br, or CF,, provided-at least one of X and Y is

F
(7] Z is -C-OR, -CNR,R;, -C-0©M®, ~-CN, —CH,0R;,
w —CH:OCR‘, or-—CSRs;
< Mis ®NHR,RR,, Na, K, Mg, or Ca;
R is H, C18 alkyl, benzyl, chlorobenzyl, or C3-6 alkoxyal-

© ki
o R;is H, C14 alkyl, or C2:3 hydoxyalkyl;
o R,is R, or—QCH;; )

R,is H orci4 alkyl;
Qo R.is C17 alkyi; and

Rjis Ci14 alkyl.
& Preparation starting from a trichloromethyl! substituted

pyridine.

The compounds are useful as herbicides, particularly for
control of grassy weeds.

Croydon Printing Company Ltd.
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TRIFLUOROMETHYL PYRIDINYL (OXY/THIO) PHENOXY PROPANOIC ACIDS
AND PROPANOLS AND DERIVATIVES THEREQF AND METhODS OF
-HERBICIDAL USE

The invention relates (a). to novel ?yridyloxy(thio)—
phenoxy propanoic acids, salts and esters thereof and
pyridyl (oxy/thio)phenoxy propanols and esters and ethers
thereof, and propionitriles, (b) .to herbicidal compositiohs
of such compounds and (c) to methods of using such compounds
for the control of unde51red plant growth. The compounds
are particularly useful for control of grassy weeds.

The present invention provides a trifluofomethyl—
pyridyl (oxythio) phenoxypropionic compound corresponding to

the formula

: ‘X@T_.@j,

wherein T is oxygen or sulfur;
X is Cl1, Br, or CF3;
Y is H, Cl, Br, or CF3; provided at least one of
X and Y is CF3; )

0 O . 0
Z is -C-OR, —CNRlR2 ~-C=0 M -CN, —CH20R3,
Q
- " 11} .
~CH20CR4, (4 —CSRS;
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Mis NHRlRlRl’ Na, K, Mg, or Ca;
R is H, C;_g alkyl, benzyl, chlorobenzyl, or
) 3 6 alkoxyalkyl;

.is H, l 4 alkyl, or C2 3 hydroxyalkyl

is Rl or -OCH3,
is H or Ci-4 alkyl;
17 alkyl; ;nd

is c;_, alkyl.

W
I

LN VST S I

is C

A o
Ul

10 The compounds of the above formula, hereinafter
referred to for convenience as “"active ingredients", have
been founa to be especially active as herbicides for the
control of undesired vegetation, for example, grassy or
graminaceous weeds. Accordingly, the present invention also

15 encompasses composiéions containing one or more active in-
gredients as well as preemergent and postemergent methods of
controlllng undeSLred plant growth, espec1a11y in the presence
of valuable Crops. Such methods comprlse apply1ng a’
herbicidally-effective amount of one or more active ingredients

20 to the locus of the undesired plants, that is, the seeds,
foliage, rhizomes, stems and roots or other parts of the
growing plants or soil in which the plants are growing or may

be found.

25 , " The compounds of the present invention are generally
oils or crystalline solids at ambient températures which are
soluble in many organic solvents commonly employed as herbi-
cidal carriers. The active ingredients of the abové formula
wherein T is oxygen, X is CF3, ¥ ig Cl or H, and Z is

30 0
-E-OR wherein R is Cl-C8 alkyl constitute preferred embodi-
ments of the present invention. The active ingredients of
the above formula wherein T is oxygen, X is CFys Y is Cl, Br,

: o '
35 CF; or hydrogen, Z is -ENRIR2 constitute additional preferred

18,407~F
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vubodinents.  Yet additional preferred embodiments are the
:c2sent compounds wherein T is sulfur, X is CFy, ¥ is Ci,
o ,

"

=223 % is —-C~OR wherein R is H or C.-C

17C3 alkyl.

The compounds of the present invention wherein T iz
oxygen can be readily prepared by the reaction of 2-{4-
~hydroxyphenoxy) propancic acid or an ester thereof with a sub-

stituted pyridine having the requisite substitution in the 3-

and/or 5-ring positions in addition to 2-halo substitution.
The pyridins compound used as starting material can be‘pre—
pared froﬁ a 2-halopyridine compound, generally the Z—éhloro
substituted compound, having trichloromethyl substitution in
either or both of the 3- and 5-ring positions in addition to
any desired chloro or bromo substitution at the 3- or 5-
-positions, if not occupied by a CCl3 group, by reacting the
pyridine compound with a fluorinating material such as anti-
money trifluoride whereupon the trichloromethyl group or
groups are converted to trifluorémethyl groups.

The compounds of the present invention wherein T is
sulfur similarly can re prepared by the reaction of 2-{(4-
~-mercaptophenoxy) propanoic acid or an ester thereof with an
appropriate substituted pyridine in substantialiy the same
manner as described above.

The reactlon between such a substituted pyvridine and
the said hydroxy— or wercapto-phenuxy nrgpanoic acid can be
readily carried out in a polar solvent such as dimethyl
sulfoxide to which has been added a =zm=ll amount of aqueous
or powdered scdium hydroxide. Reaction is usually carried out
at a temperature in the range of about 70 to about 125°C
over a pericd of about 1 to 3 hours under ambient atmospheric
pressure. The reaction mixture is then allowed to cool and

is poured into a quanftity of cold water and acidified with

A07-F
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hydrochloric acid, whereupon the product precipitates and is
separated and purified as may be required. ’

The propanoate estefs of the present invention may
be prepared in substantially the same manner as set forth
above for the propanoic acids, using the requisite ester of
2- (4-hydroxyphenoxy) propanoic acid or 2-(4—mercaptophenoxy)—
-propanoic acid to react with the appropriately substituted
2-halopyridine. Or, if desired, the appropriate propanoic
acid of the invention is esterified by first cénverting to
the acid chloride with thionyl chloride and then reacting
the acid chloride with the appropriate alcohol, or, mercaptan,
such as ethyl mercaptan, ﬁropyl mercaptan, or butyl mercaptan,
according-to generally accepted précedures or the classic
method of reacting an alcohol and an acid in the presence of
a littlé sulfuric acid may be followed.

The propanoic acid compouhds of the inventien after
conversion to the acid chloride may also be reacted with (a) .
ammonia to form the simple amide,f(b) with an alkyl amine to
form an N-alkyl amide or N,N~dialkyl amide, or (c) with a
methoxy amine to form the methoxy amide.

The simple amide serves as preferred starting
material for the manufacture of the nitriles{ which are ob-
tained upon reaction of the amide with phosphorous oxychloride. -

The propanoate metal salts are prepared from the
propanoic acid form of the compound by simply reacting the
carboxylic acid with the requisite inorganic base, such as
NaQH, KOoH, Ca(OH)2 or Mg(OH)z. The amine salts are prepared
by reacting the propanocic acid compound with the requisite

amine, for example, triethanolamine or trimethylamine.

The compounds which are substituted propancols are

-18,407~-F
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nrenared preferably ¥rom one of the absove-~-dasci.ibed esters
of the propancic acid form 2f the compound, such as the
rethyl ester, by reactiun of the ester wizh sodiun borc-
hydride irn a polox scolwerye medium such as methanol, resct.ion
being carrizd oue inaicizll. at o iswverature below about
30°C durzag an

temperature i3 brouch®t to about 50 to 60°C and the sr~lvent

-

nttizi pericd of 1 v 7 hours sfter which tie

[wR

then str3 pped off. Tha reaction preduct is then aédmixed with
water ang exiracted -ith a water—immiscible organic sclvent.

-

Removal i thz sslverw leaves an oilyv nroduck.

Esterification of such alcchol is carried cut

according to methods generally known in the art in which,

e.g., an avid chloride is reacted with the alcohol in solvent
medium in the presence of a hydrogen zhloride acceptor, such
as tfiethylamine. Tu2 hydrochloride salt is filtered off

and the solvent stripped, leaving an oily product.

Ethers of the alcohols of the invention are prepared

.by reacting the alcohol with, e.g., sodium hvdride in a polar

solvent such as dimethyl formamides.at a temperature of about
35 to 60°C, after which an alkyl bromide is added to the
reaction mixture and heated to 75 to 100°C for one to two
hours. The solvent medium is then stripped off under reduced
pressure and the crude product is poured into cold water and
final product taken up with water immiscible solvent such as
heptane. The 'solvent, on being stripped off, leaves an oily
product.

In an alternate process for making the present pro-
panoic acid compounds, a salt, e.g.. the sodium salt, of
4-methoxyphenol, or of 4—mercap£ophenol, is dissclved in a
solvént such as direthyl sulfoxide and the reguisite tri-
fluoromethylnsnbstituted'chhlorgpyridine is added to the

solution of the methoxy phencl an.’ reactted in the presence of

18,407-F
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aqueous sodium hydroxide at a temperature in the range of
about 70 to 130°C. and over a time interval of about 30 to 45
minutes. .The reaction mixturc is then cooled and poured over
ice. The solid product is filtered off, washed with water,
taken up in a solvent mixture and reprecipitated therefrom.
The methoxy group, if present, is then cleaved off the phenyl
ring-bz refluxing the compound in 48% by weight HBr for
about AL hour and after purification, precipitated from
acidic solution and reéovered, as by fiitration; and dried.
The 4-(trifluoromethyl-substituted 2—pyridylox§)phenol, or

4~ (trifluoromethyl-substituted 2-pyridylthio)phenol, is then
dissolved in a solvent such as dimethyl sulfoxide, anhydrous
powdered sodium hydroxide is added thereto and reacted
therewith for a few minutes at about 75 to 85°C. Then én
ester, such as the ethyl ester of 2-bromopropanoic acid is
added to the reaqﬁion mixture and stirred for a time, such as
about half an hour, at approximately 100°C or up to about 2
hours in the case of the sulfur bridged compound. The
reaction mixture is then allowed to cool and poured 6qer ice
or simply into cold water whereupon an oily layer separates
which can be recovered by taking up in a watér—immisbible
solvent and subseduently stripping the solvent off leaving
an oily product. The product so obtained will be the alkyl
ester of the propanoic acid compound. In carrying out the
several reactions of this alternate\pfocess,'the reactants
are usually mixed with a carrier medium, such as, for example,
methyl ethyl ketone, methyl isobutyl ketone or an aprotic
polar solvent such as dimethylformamide, dimethylacetamide, -
dimethylsulfoxide, N-methylpyrrolidone, hexamethylphosphor-
amide; or sulfolane. The first step condensation is
generally carried out at a temperature of at least 50°C,

' preferably about 70 to about "150°C and during a reaction

period of about 1 to about 20 hours, preferably about 1 to
about 10 hours. The second condensation reaction is carried -

out under similar reaction conditions except that the reaction

18,407-F
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heptane,; drisd, 2t she deprtane distilled nff leaving an

Geiv product.

e sal i lutiad propronitriles of the dinvention -

propaved using e propanoic acid compound as che stares.
meTLr oL The carboxylic acid is reacted with thionayt
“hnsoriids o ferm the acid cthicride which is in turn rossbtaA
sies. TRl ho peodace the smzée. The amide is reacted with
FROLL vo Jurx the nitrile.

L2 Lcllowing examples illustrate the present

=

W00 .

Praparitior of Intermediate

2-Chloro-5- (trichloromethyl)pyridine {23.0 grams:
5.5 mole) was mixed with antimony trifluoride (22.3 ¢; 5.125
im3:c; and then chlorine gas (9.0 g; 0.126 mole) was passed
.nto the stizred mixture over a pericd of 8 minutes during
winich time the temperature rose from ambient to 100°C. The
reaction miv+ure was stirred for an additional 20 mlnL é'
nefore addiny 25 milliliters cf concentrated HC1 plus 27
~i1li ivexs oF water and steam distilling off any unreacted

Gtay L. 3 matszrial and veolatile chlorides and fluorides.’

Thereafoes, pontane was added to the reaction vessal to take

up <iod selld product which was subseguently recovered by

21iing ofif the solvent.

The crystalline product obtained had a melting
cr oiorbyso af 30-1°C and upon analysis was found to ccntain
.74 - T -am: 1.78% hydrcoern; 7.72% nitrogen: and 19.42%
- ' : theoretical ~eorposition for 2~chloro-5-
. . '.71)pyridine .z 39.62% carbon; 1.¢5% hydrogen;

;3 end 19.53% crlorine.

SN IR L o zed vorridines are poivsloa in

R o

BAD ORIGINAL
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Ring Substituents On Pyridine

2 3 5 Physical Property

Cl CF3 CF3 B.P. 64-86°C & 109 mn {ij

Cl Cl CF3 B.P; 50-51°C @ 21 mm Hu
5 ¢l cF, c1 n2>" = 1.4825

Example 1 Ea

~

2—(4—Hydroxyphenoxy)propanoic acid (2.35 g; 0,271y
mole) was dissolved in dimethylsulfoxide (16 ml) ané tho
10 solution of sodium hydroxide (1.06 g; 0.026 mole) in 3.3 -

{t

of water was added. This mixture was stirred and heatei "
about 60°C over a 20-minute periéd in order to insure foi -
mation of the disédium salt. HNext, a solution~6f 2-chloso-
-3,5-bis(trifluoromethyl)pyridine (2.73 g; 0.0129 mole}! i -
15 ml of dimethylsulfoxide was added over a 3-minute pericd o -
the mixture then warmed to 110°C in 35 minutes. The mix .o ..

was then heated at 105-1106°C for an additional 45 minunts:

allowed to cool for 320 minutes,.and then poured iato

water. The resulting crude, gummy produét.was takenr o Lo
20 hot toluene, treated with activated charcoal, and [iltaro

The toluene was then flashed off and the prcduct =was . x..

with cold pentane resulting in the separation of

{4

product having a melting temperature of 80.5-83°C. -
product was found on analysis to contain 48.87% carion:

25 3.14% hydrogen; and 3.59% nitrogen. The theoretical =i .-
sition for 2-[4-(3,5-bis(trifluoromethyl)-2-pyridvicuv]
phenoxylpropanoic acid is 48.62% carbon; 2.80% hydrocsi:;
3.54% nitrogen.

30 In a manner similar to the foregoing
using the requisite starting materials, the foll.

poundé of the invention were prepared:

18,407-F
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s e

D ovomethyic -Z-nyridyioxy) chenoxy] -

cropanoic acid {(16.0 <; 0.0'00 wmols) war refluxed with T =l
oi thionyl chlorida Vor ©F mirsctes and tran the unrvoorc. .

5 thienvl chioride w«ev iy ) led o225, The resaluling azii
chloride waz put inte 490 nl of met~oncl Triocidonine 1 sL0

g3

chloride solution

refluxed Ffor

v

,r.

0.0514 moie} was »i1t into 7

75 ml of methanol. The acisd
=

was then added and the reaction mizture wes

20 minantes. The metharol was removed hy dis-

; tillation ard e arid2 product wss wazhed with water and
taken up in hspoan grams

of amber oil was obtained which had a refractive index o

rh

Tae heptane was remcoved and LS
ne

1.4832 at 25°C.

15

20

The product had the follewing eiemental
C

Calculated

49,88 3.2 3.42
Found 49,97 3.20 3,52

These results confirm the >btenticn of methyl 2-[4-

(3,5-bis(triflucromethyl)-2-pyridyloxy)phenoxy]propanoate.

Other compounds of the present invention were

similarly prepared 5y employing procasdures analogous to those

25 set

forth in the above example. ¢fuch other active ingredients

include the following compounds:

18,407-7
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Example 3
To 5.6 g (C.0133 wols: of Z-[:-{l-chicxze-3-
trifluoromethyl-2-pyridvioxy) phendxyipsopanolc alld wal L.

30 ml of SOCl2 and the mixtuve ™azitad at reflux for obhour 2L

5 minutes, after which cnreactad SOC;: wu3 removed on a stiis
under water aépirator vacuum. The Eesulting'syrup was added
to a stirred. solution of 30 ml (0.028 wmcle) of concentrate&
aqueous NH,OH in 40 ml of acetonitrile.. The mixture was A
stirred at a temperacure of 25°C for 15 minutes and filtered,

10 thus recovering crystals of solid prcoduct which had formed.
The recovered crystals had a melting temperature of 140-42°C.
On elemental analysis, the crystals were found-.to contain
49.50% carbon; 3.44% hydrogen; 10.31% chlorine; and 7.76%
nitrogen. Theoretical composition for 2-[4-(3-chloro-5-

15 trifluoromethyl-2-pyridyloxy)phenoxyipropionamide is 49.94%
carbon; 3.35% hydrogen; 9.83% chlcrine; and 7.76% nitrogen.

Other propionamides of the invention prepared using

prbcedures similar to the foregoing are as follows.
20

18,407-F
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Example 4
2;[4—(5—Chloro—3—trifluoromethyl—2—pyridyloxy)—
phenoxy]propionamide (4.5 g; 0.01248 mole) was refluxed with
20 ml of phosphoroug oxthloride for 1.75 hours. The POCl3
5 was distilled off, and the remaining reaction mixture was
poured over ice and extracted with heptane. On cooling, a
crystalline product was obtained having a melting range of
61.5-62.5°C. The anticipated product was 2-[4-(5-chloro-3-
-trifluoromethyl—z-pyridyloxy)phenoxy]propionitrile.' The
10 following elemental analysis was obtained:

c - H N cl
Calculated 52.57% 2.94% 8.18%  10.35%

Found 52.48% 3.01% 8.17% 10.14%
15 - '

Other active nitrile compounds similarly prepared
include the following.

Ly, 407-F
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Example 5 .

In eich of a series of metal salt preparations G5
milligrams of one of the propanoic acids of the inventicn
was stirred iito several milliliters of water and an
solution of bise added thereto in the amount needed for
neutralizatiol plus a slight excess estimated to be 10%
excess upon ol-aining a color change to yellow-green in
universal indi ator. The propanoic acids, the molar amduntg
employed, the ] i1ses employed and the estimated amounts of zv:.

bases are tabu...ted as follows, the propanocic acid being

identified by ing substitution_on’phe pyridyl ring:

Ring Substituen 3 Propanoic
5 3 Acid, moles Base Base

m

(
CF, - 0.183 *  NaOH 7.34
CF, Cl 0.165 KOH 9

* 5 192
CF3 CF3 0.152 NH4OH 5.32

*The NE JYH was employed in the form of
concen -ated ammonium hydroxide.

The adqu (us solutions so cobtained are convenientl:
used in herbicid i applications with or without further
dilution. The s¢.:s may be recovered by evaporation of i

lization, if desi :1.

7 Magnesiun : nd calcium salts are prepared in subszl .-
ially the manner 4 ::ribed above.

Example 6 _

In each of seriess of amine salt preparaticn:,
mg.of one cf the pro i1ioic acids of the invention was >
into several ml of w «x and a solution of alkyl auarzs o .
alkanolamine added tl :3:to in the amount needed for @zl

ization plus an estim ..d 10 percent excess of i
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to be reached upon titrating to the yellow-green color of
universal indicator. The propanoic acids, identified by

ring substituents, the molaf_amount of propanoic acid, the
base employed and the estimated amounts of each base, are

as follows:

Ring tubstituents Propanoic mg of
- 3 Acid, moles Base Base (estimated)

: CF3 . - 0.183 NHZCZHSOH 11.19

CF3 Cl -0.165 (C2H5)3N 16.68

Cl o CF . 0.165 - C,H_.NH 7.43

3 275772

The agqueous solutions so obtained are conveniently
used in herbicidal applications with or without further
dilution. The salts may be recovered by evaporation of water
from the solutions and purified by recrystallization, if

desired.

Other amine salts, such as the triethanolamine,
diethanolamine, tripropylamine, or the butylamine salt, are

prepared in substantially the manner described above.

-

Example 7 7
Sodium borohydride (6.35 g; 0.1716 mole) was dis-

gsolved in 25 ml of water and added over a ten minute period
to a solution of methyl 2-[4-(3,5-bis(trifluoromethyl)-2-
-pyridyloxy)phenoxylpropionate (11.7 g; 0.02859 mole) dis-
solved in 155 ml of warm methancl. During the addition, the
temperature was kept between 25 and 30°C. The mixture was
stirrad at room temperature for 40 minutes and was then

alicwed -3 wazm to 42°C over a 25 minute period. The metrancl

. o . . L o i
- reacred by Jdistil as iarn, aad cold vwater a3 Baasn
P -1 P T U, SO P SRS S - .
AT E ! Rl RS Than SXUTaTTen T e
z The so.Loy VZad LT
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tilled off, leaving an orange colored oil with an -index of
refraction bf 1.5028 at 25°C. The anticipated product was
2—[4-(3,5—bis(trifluoromethyl)—2—pyridyloxy)phenoxy]propanol.
The product had the following elemental analysis:~

5 ' C H N
Calculated 50.40% 3.44% 3.67%

Found 51.01 3.64 3.86

2—[4-(3-Chloro-5-trifluoromethyl—2-pyridyloxY)-
25

10 phenoxy]propanol, nn .1.5377, was prepared by similar proce-
dure. Elemental analysis: '
. c = N cl
Calculated 51.81 3.77° 4.03 10.2

Found 51.75 3.91 4,04 10.32

15 ' o
Example 8

2-{4-(3,5-Bis(trifluoromethyl)-2~pyridyloxy)phenoxyl-

propanol (5.45 g; 0.0171 mole) was dissolved in 75 ml of
toluene and placed in a round bottom flask, and 1.8 g of

20 triethylamine was added thereto. Then octoyl chloride (3.05
g; 0.01875 mole) as a solution ih 18 ml ofltOluene was added
to the propanol over a 3-minute period at a temperature of
25-30°C. The mixture was stirred for about an hour at ambient
room temperature and then refluxed for about one hour. At

25 the end of the reaction period, the separated hydrochloride
salt was filtered off, and the toluene was stripped off.
The -residue was poured into ice water and extracted with
heptane. The heptane extracts were dried, and the heptane
was removed by distillation, leéﬁing an olil with a refractive

30 index of 1.4740 at 25°C. The anticipated product was 2-[4-

(3,5-bis(trifluoromethyl)-2-pyridyloxy)phenoxy]propyl octan-

oate. The product had the following elemental analysis:

H N
Calculated " 56.80 5.2%6 2.76
35 Found 53.0 3.88 2.79

18,407~-F
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2- [4~ (3-Chloro-5-trifluoromethyl-2-pyridyloxy) -

phenoxylpropyl acetate, n§5.1.5230, was prepared by similar

procedure. Elemental analysis:

: c H N Cl
- Calculated 52.38 3.88 3.59 9.10
Found ' 52.26 3.99 3.69 9.38

-

Example 9 . .

Sodium hydride (0.8 g; 0.0334 mole) is dissolved in
30 ml of dry dimethyl formamide, and then a solution of 2-[4-
(3!5—bis(trifluoromethyl)—2-pyridyloxy)phenoxy]prbpanol‘i
(5.5 g; 0.0176 mole) in"50 ml of dry dimethylformamide is
added to the sodium hydride solution over a four-minute
period and then stirred for an hour at 40-50°C. A solution
of l-bromobutane (2;4 g; 0.0175 mole) in 25 ml of dry dimethy
formamide is then added over a six-minute period. The '
reaction mixture is then slowly heated to 90°C over a
30-minute period and held at 90°C for one hoﬁf and .ten
minutes. The reaction mixture is_then>stirred and heated at
105-115°C for 2 hours. The dimethylformamide is then strippe
off under partial vacuum and the crude produét podrea into
cold water and extracted with hepténe. The heptane is remove
by distillation, lea%ing an oil, 2&[4—(3,5—bis(trifluoro—

methyl)-2-pyridyloxy)phenoxy]lpropyl n-butyl ether.

Example 10
The following series of preparations illustrate an

alternate method of synthesizing the propanoate estérs and
from such compounds the propanoic acids of the invention. A
solution of the sodium salt of 4-methoxyphenol was prepared
by dissolving the methoxyphenol (7.45 g; 0.06 mole) in 45 ml
of dimethylsulfoxide and adding a solution of sodium
hydroxide (2.4 g; 0.06 mole) in 7 ml of water. A solution
of 2-chloro-5-(trifluoromethyl)pyridine (9.0 g; 0.05 mole) i
40 ml of dimethylsulfoxide was then added to the above sodiu

18,407-F
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phenate solution over an 11 minute period. During-the
addition, the temperature rose to about 80°C, and then the
reaction mixture was heated to 124°C over 26 minutes and the
temperature maintained for 15 minutes. At the end of this

5 time, the reaction mixture was cooled to 75°C and poured
over ice. The solid product was collected on a filter,
washed, and taken upzin a toluene—hexane'mixture. This
solution on Eooling yielded 9.7 grams of solid product HaVing
a melting temperature of 49.5-50.5°C and having a compositipn'

10 of 58.02% carbon; 3.86% hydrogen; and 5.22% nitrogen. The
theoretical composition is 57.99% éa;bon;'3.74% hydrogen;
and 5.20% nitrogen, confirming the éroduct to be 5-(tri-
fluoromethyl)-z—(4;methoxyphen02y)pyridiné.

15 . The 5—(trifluordmeéhyl)-?—(Z-methoxyphenoxy)pyridine
(10.95 g; 0.0407 mole) was refluxed with 50 ml of 48 percent
by weight aqueous hydrobromic acid solution for one hour.

At the end of this time, t8e reaction mixture was cooled,
poured over ice and the separated solids collected on a

20 filter. The product was purified by taking it up in dilute
caustic solution, extracting the solution with chloroform to
remove unreacted starting material and then acidifying the
solution to precipitate free phenol. The dried crystalline
phenol product had a melting temperature of 89-91°C and was

25 found to contain 56.21% carbon; 3.27% hydrogen; and 5.44%
nitrogen. The theoretical composition of 4-(5-trifluoro-
methyl-2-pyridyloxy)phenol is 56.48% carbon; 3.16% hydrogen;
and 5.49% nitragen.

30 The 4-(5-trifluoromethyl-2-pyridyloxy)phenol (4.95
' g; 0.0194 mole) was dissolved in dimethylsulfoxide (41 ml);
then sodium hydfoxide (0.78 g; 0.014 mole) was*added as a
dry powder and the mixture stirred for about 10 minutes and
warmed to about 80°C. Ethyl 2-bromopropionate (4.2 g; 0.02%.
35 mole) was then added and the mixture stirred for about 35

18,407-F
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minutes at 96°C. The solution was then cooled, poured over
ice and the oil, which separated, taken up in petroleum
ether containing 20 percent‘by volume methylene chloride.

The separated solvent phase was stripped of solvent leaving
an oily product weighing 6.3 g. An infrared scan of a sample
of the o0il confirmed the ester structure of the énticipated

— -

ethyl 2-[4-(5-trifluoromethyl-2-pyridyloxy)phenoxy]propionate.

Ethyl 2—[4-(S-trifluoromethyl—Z-pyridyloxy)phenoxy]?
propionate (6.3 g; 0.0177 mole) was dissolved in 28 ml of
ethanol, and a solution of sodium hydroxide (1.06 g; 0.0266

' mole)-in 28 ml of water was.added. The reaction mixéﬁre was

heated to 75°C for 5 minutes and then poured into 150 ml of
cold water and acidified with 4 g of concentrated hydrochloric

"acid. The crude acid product, which precipitated, was washed

with hot petroleum ether and dried. The resulting product
had a melting temperature of 97-100°C and was found on
analysis to contain 54.91% carbon; 3.77% hydrogen; and 4.28%
nitrogén. The theoretical compositioh for 2-{4-(5-trifluoro-
methyl—Z-pyridyloxy)phenoxy]propiohic acid is 55.05% carbon;
3.70% hydrogen; and 4.28% nitrogen, indicating the expected

product was obtained.

Example 11 -
4-Mercaptophenol (7.6 gm., 0.06 mole) was dissolved
in 70 ml of dimethyl sulfoxide, and a solution of sodium

" hydroxide (2.4 gm., 0.6 mole) in 3.0 ml of water was added.

The mixture was warmed to 50° and stirred under nitrogen for

10 minutes to form the sodium thiophenate salt. A solution

. of Z—éhloro-Sj(trifluoromethyl)pyridine (10.9 gm., 0.06 mole)

in 60 ml of dimethylsulfoxide was then added all at once.
The mixture was'heated to 100° and held there for 1.5 hours.
At the end of this time it was poured into 500 ml of cold
water. An emulsion formed; therefore, 60 ml of a saturated

solution of ammonium chloride was added. The product

18,407-F
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precipitated as a sticky solid. The aqueous layer ‘was
decanted, the solid washed with more water then taken upn i-
hot heptane, dried with solid sodium sulfate and decolorize:
with charcoal. In the filtrate, a white solid product pre-
5 cipitated and was séparated and found to0 have a melting
’ temperature of 89-93°C.
The so-prepared 4-[5-(trifluoromethyl)-2-pyridyl-
thiolphenol (10 gms., 0.037 mole) was dissolved in 80 ml of
10 dimethylsulfoxide, and dry, powdered sodium hydroxide (6.7
gm., 0.37 mole) was added.e The mixﬁure_waé warmed to about
40° and stirred until the base was all in solution indicating
that the desired éodium phenate had formed. Ethyl bromo-
propionate (6.7 gm., 0.37 mole) was then added all at once.
15 The reaction was run at lOO—iOS° fdr 2.0 hours, then cooled
and poured into 450 ml of cold water. The ester was ex-
tracted into methylene chloride, the extract dried and solvent

removed leaving the product as an 0il weighing 13.5 gm.

20 This was used without further purification for the
next step which was hydrolysis of the ester to the metal salt

in aqueous alkaline medium.

7 The ethyl 2-[4~(5-trifluoromethyl-2-pyridylthio)-

25 phenoxylpropionate (13.5 gm., 0.37 mole) was dissolved in 50
ml of 95% ethanol and a solution of sodium hydroxide (3.0 gm.,
0.075 mole) in- 25 ml of water was added. The mixture was
refluxed at 80° for about 6 minutes, then cocoled, poured into
400 ml of cold water, and extracted with 250 ml of methylene

30 chloride to remove any base-insoluble impurities. The aqueous
solution containing the sodium salt of the acid was acidified
to pH 1 with concentrated hydrochloric acid. The product
which precipitated as a gummy solid was washed with water
(after decanting) and taken up in hot methylcyclohexane. On

35 cooling, the product precipitated as white crystals having a

18,407-F
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meltiag temperaﬁure of 118-120°C and a composition of, by
weight, 52.38% carbon; 3.66% hydrogen; 4.00% nitrogen and
9.07% sulfur. The theoreéigal composition of 2-[4-(5-tri-
fluoromethyl-2-pyridylthio)phenoxy]lpropanoic acid is 52.5%
carbon; 3.5% hydrogen; 4.08%.nitrogen and 9.34% sulfur.

Example 12

4-Mercaptophenol (6.4 gm.,‘0.0Sl,mole) was dissolved
in 70 ml of dimethylsulfoxide and a solution of sodium
hydroxide (2.04 gm., 0.051 mole) in 3.0 ml of water was
added;_ The mixture was warmed to about 50° and stirred under
nitrogen for 10 minutes to forﬁ the sodium thiophenate salt.
A solution of 2,3- d;chloro—S (trlfluoromethyl)pyrldlne (11.0
qm., 0.051 mole) in 60 ml of dimethylsulfoxide was next -added
:t once. The mixture was then heated at '95~100°,for e
2.5 hours, then pour¢? into 500 ml of cold water and allowed
to stand for 45 minutes. The solid was then collected on a
filter, washed and taken up in abéut one liter of boiling
hexane. The product precxpltated on coollng as a white solid
melting at 94-96°C. '

The so-prepared 4-[3-chldro—5;trifluoromethyl—Z-
pyridylthio]lphenol {11.0 gm., 0.036 mole) was dissolved in 80
ml of dimethylsulfoxide and dry powdered sodium hydroxide
(1.44 gm., 0.036 mole) was added. The mixture was warmed and
stirred until the base was all in solution,'shOWing that the
desired sodium phenate had formed. Ethyl bromopropionate
(6.5 gm., 0.036 mole) was then added.-all at once. The re-
action was run at 100°% for 2.0 hours, then cooled and poured
into 500 ml of water. Most of the product precipitated as a
white semi-solid. The agueous layer, which was decanted off
was extracted Qith 300 ml of methylene chloride. The extract

was separated, solvent remeved, and the residue added to the

wain precunt. This was weszhed thoroughly with ware: .o =
:esidaal Glactho lsurfoxil = <nd usew without further muowoll-
Lo 7 thie dveloliss .
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The so-prepared ethyl 2-[4-(3-chloro-5-triFluorn--
methyl—2~pyridy1thio)phenoxy]propionate (4.6 gm., 0.°
mole) was dissolved in 60 ml of 95% ethanol, and a s0.u

LT

of sodium hydroxide (2;9 gm., 0.072 mole) in 25 ml of waic -

ey

5 was added. The mixture was heated at reflux for about
minutes', then cooled and poured into 400 ml of water. Tha

3

" solution was acidified to pH 1 with concentrated hydrochlc: -
acid which precipitated the product as a sticky solid. Thiz
was taken up in a boiling mixture of hexane and méthyl

10 cyclohexane. After drying, filtering, and cooling, the whicc
crys%alllne product separated and was collected on a filte
and exhibited a melting temperature of 132-134°C and was
found to contain, by weight, 47.64% carbon; 3.14% hvarogen.
3.51% nitrogen; 9.25% chl;rine and 8.44% sulfu;. The thanre-
15 cal composition of 2—[4-(3—chloro—5—trifluoromethyl—2—pyriuvf~
thio)phenoxylpropanoic acid is 47.69% carbon; 2.93% nyszozsy,

3.70% nitrogen; .9.38% chlorine and 8.48% sulfur.

Eiample 13

20 A mixture of 90 ml of thionyl chloride and 9.0
2-[{4-(3-chloro-5-trifluoromethyl-2-pyridyloxy)phenouxy] -
propanocic acid was heated at reflux temperature for 34 mint oo
The excess thionyl chloride was removed on a still, aacc =ho

1

resulting @c1d chloride was dissolved in 30 ml of benzens.

i

25 This was added to a reaction flask containing 2.1 g mezro.
amlne hydrochloride in 20 ml of benzene plus a solumicr =
3.8 g of potassium carbonate in 3.5 ml of water. The rzao-
mikture was then refluxed for 2 hours. The salt was 117+ .
off and the volatiles removed. The crude csolids mere -
30 up in heptane and crystallized. From this, §.75 ¢ of -

solid was obtained which had a melting point of

an eiemental analysis of, by weight: C = 48.538%;

M = 7.16%; and Cl1 = 8.90%. The theoretical =cmpos. .
2~[4-(3-chloro-5-triflucrcmethyl-2Z-nyridyloxy)phenc:y -0~

35 methoxypropanamide is € = 45,18%; H = .3.61%; N = 7.
Cl = 9.07%.

18,407-F
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Fiamsle 14

A mixture of 60 ml of thionyl chloride and 6.0 g of
2—Ié—(3wchioro-5—trifluoroﬁethyl—Z—pyridyloxy)phenoxy}—
propanolc acid was refluxed for 30 minutes. The excess
thionyl chloride was removed on a still using aspirator
vacuum. The resulting acid chloride was dissolved in 25 ml
toluene. This sg}ution was then added to a reaction flask
containing 2.1 g’z—butpxyethanol, 1.85 g triethyl amine, and
27 ml toluene and the mixture refluxed for about 2 hours.. The
salt was filtered off and the volatiles removed. The crude
product was taken up in n-hexane, purified with activated
cérbon, and the hexane removed. 7.05 G of amber oil was
obtained which had a refractive index of 1.5061 at 25°C and
an elemental anafysis of: C = 54;27%; H=4.97%; N = 3.21%;
and Cl1 = 7.77%. Calculated values for 2-[4-(3-chloro-5-
trifluoromethyl-2-pyridyloxy)phenoxy]propanoic acid, 2-
butoxyethyl ester are: C = 54.61%; H = 5.02%; N = 3.03%; and
Cl = 7.68%. ’

ZTxample 15

A mixture of 80 ml of thionyl chloride and 8.0 g of
2—[4—(3—chloro—5—trifluoromethyl~2—pyridyloxy)phenoxy]—
nropanoic acid was refluxed for 38 minutes. he excess
thioﬁyl chloride was then removed on a still using aspirator
vacuum. The resulting acid chloride was dissolved in 30 ml
toluene. This solution was then added, to a reaction flask
containing 2.1 g of butyl mércaptan, 2.5 g of triethyl amine,
and 25 ml of toluene. The mixture was slowly heated to 98°C
over one hour and then refluxed for about 45-50 minutes.

™he salt was filtered out and the volatiles removed. The

D

{

~rude product was taken up in n-nexane, purified with w..-
catzd cavbon, and the hereare removed. The restlting 2.. 4

Sy 9l nad 1 refrs.owl vl Joddes LE ULl Lol Lz

LR Tt T (. . N v o= = e

P

BAD ORIGINAL



27~ 0000483

2-[4-(3-chloro-5-trifluoromethyl-2-pyridyloxy)phenoxy]thio-
propanoic acid S-butyl ester is: C = 52.59%; Il = 4.41%;
N = 3.23%; Cl = 8.17%; and S = 7.39%.

5 The compounds of the present invention have been
found to have advantage over prior art compounds in the
control of perennial grassy weeds in that the present com— -
pounds control a broader spectrum of such weeds than the
counterpart compounds while exhibiting a higher ievel of

10 activity or control at. like dosage rates. In addition, the
present compounds are sufficiently tolerant towards most
broad leafed crops-to contemplate-coﬁfrol of grassy weeds
therein at substantially commercially practicaﬁie levels,

particularly so with the preferred compounds.

15
For such uses, unmodified active ingredients of the
present invention can be employed. However, the present
invention embraces the use of the .compounds in composition
form with an inert material known in the.art as an adjuvant
20 or carrier in solid or liquid form. Thus, for example, an

active ingredient can be dispersed on a finely-divided solid
and employed therein as a dust. Also,.the active ingredients,
as liquid concentrates or solid compositions comprising one
or more of the active ingredients can be dispersed in water,

25 typically with ai& of a wetting agent, and the resulting
agueous dispersion employed as a spray. In other procedures,
the active ingredients can be employed as a constituent of
organic liquid compositions, oil-in-water and water-in-oil
emulsions or water dispersions, with or without the addition

30 of wetting, dispersing, or emulsifying agents. Suitable
adjuvants of the foregoing type are well known to those
skilled in the art. '

The concentration of the active ingredients in

35 solid or liquid compositions generally is from about 0.0003

18,407-F
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to about 95 percent by weight or more. Concentrations from

about 0.05 to about 50 percent by weight are often employed.

In compositions to be employed as concentrates, the active
ingredient .can be present in a concentration from about 5 to
about 98 weight percent. The active ingredient compositions
can also contéin other compatible additaments, for example,
phytotoxicants, plant growth regulants, pesticides and the
liké and can be formulated with solid particulate fertilizer

carriers such as ammonium nitrate, urea and the like.

The present compounds which are substituted propanol
or propyl ethers are more effective in preemergent operations

than in postemergent applications.

~ The exact‘rate'to be applied is depéndent not only
on a specific active ingredient beiny applied, but also on a
particular action desired (e.g., general or selective control
the plant species to be modified and the staée of growth
thereof as well as the part of the plaﬁt to be contacted witl
the toxic active ingredient. Thus, all of the active
ingredients of the present invention and-coﬁposifioﬁs con-
taining the same may not be equally effective at similar
concentrations or against the same plant species. In non-
~-selective preemergence and foliar treafments, the active
ingredients of the invention are usually applied at an
approximate rate of from about 0.5 to about 5 pounds/acre
(0.56-5.6 kg./hectare), but lower or higher rates may be
appropriate in some cases such as 0.01 to about 20 ‘pounds/ac
(0.011-22.4 kg./hectare). In preemergent operations for
selective uses a dosage of about 0.05 to about 20 pounds/acr
(0.056-22.4 kg./hectare) is generally applicable, a rate of
0.2 to 4 pounds/acre (0.224-4.48 kg./hectare) being preferre
and about 0.75 to about 1 pound/acre (0.84-1.12 kg./hectare)

being most preferred.

18,407-F
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In selective postemergent operations a dosage of
about 0.0l to about 20 pounds/acre (0.011-22.4 kg./hcctar-
is generally applicable, although not all compounds :ii:

equally effective and some weeds are more difficult &o

5 control. Thus, a dosage rate in the range of about (.05 =:
about 0.75 pounds/acre (0.056-0.84 kg./hectare) is prefer: .-
in postemergent control of annual grassy weeds, while &abo ::
0.5 to about 5 pounds/acre (0.56-5.6 kg./hectare) is a pr:-
ferred dosage range for the postemergent control of perenris. =

10 grassy weeds. ’ -
The following examples illustrate effects of the
compounds of this invention. Plant species used in these
teéts were the following.
15 '
Common Name Scientific Name
Barnyard grass Echinochloa crusgalli
Bermuda grass Cynodon dactylon
Bluegrass Poa spp. '
20 Cheatgrass Bromus tectorum
Corn Zea mays
Cotton Gossypium spp.
Crabgrass Digitaria spp.
Foxtail Setaria spp.
25 Johnson grass Sorghum halepense
Morning glory Lpomoea purpuria
Pigweed Amaranthus spp.
Rice Zizania aquitica
Sorghum Sorghum vulgare
30 Soybean Glycine soja
Velvet leaf Abutilon_theophrasti
Wheat Triticum
Wild oats Avena fatua
18,407-F
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Example 16

In representative operations, each compound to be
utilized in a series of tests is dissolved in acetone to
one~half of the final volume (twice the final concentration)
to be used and the acetone solution in each case is admixed
with an equal volume of water containing 0.1 percent by
weight of surface active material. The compositions,
generally in the nature of an emulsion, were employed to
treat separate respective seed beds of sandy loam soil of
good nutrient content wherein each seed bed contained separate
groups. of viable seeds, each group being of one.plant specie.
The various beds were positioned side by side and exposed to
substantially identical conditions of temperature and light.
Each bed was maintained so as to prevent any interaction.@ith
test compounds in different seed beds. Each seed bed was
treated with one of the compositions as a soil drench applied
uniformly throughout the surface of the bed. The compo-
sitions were applied to the seed beds so thaf different seed
beds of a given plant specie were treéted with one of each of
the test compounds. Another seed bed was treated only-with
water to serve as a control. After treatmeht, the seed beds
were maintained for two weeks under greenhouse conditions
conducive for good plant growth and watered as necessary.
The specific plant specie, test compound and dosage and the
percent preemergent control obtained are set forth in the
table below. Control refers to the reduction in growth
compared to the observed results of the same specie.
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Examplie 17

To illustrate the phytotoxic wronerities of rhs
various active ingredienus of the prezsni inventicon Ip ~rg-.

mergent application. & gveouw o7 conktroilsd grasnheouss

xveriments is de ibed below.

Various species of nlants were planted in hed: of
good agricultural soil .in a greenhouse. Afzez tie plants had

anerged and arown to a height 5f about 2-6 inches {3-33 om !}

& periion ¢r the plants weye <surayed with an acuecus wixiurg,
made bv-mixina a selected activa ingredient ard emulsif.ar

or di s;ersaﬂc with about 1:1 water-acetcne, empigvive

74

afficsent ssounts of the treating composition &rn prowiia

soplication rates of 4000 parts per million ‘prmy or ahnox

Thaesr

16 pounds per acre (11.2 k7./hectare) and in some cases s
Ty retes.  Other portions ~f the plants were la7t Jotrzage:

To owerve as controls.

After 2 weeks, the effect of the respesctive .2a3
ingredients used on respective groups of plente was eval: 7.7
by a <omnari-on with the cconcxol groups of the plants. F

'3 2r: tabulated in the rollowing table.
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Example 18
In a series of tsst
herbicidal properties of the

vention applied in postemsrqg

and amine salts of propancic

solution as described hersinaboy

dilution of 4000 ppm were app

greenhouse conditions.
10 Various specizss 2
taining -good agricultural
plants had emerged and
{(5-15 cm.),

with a respectiva cne of

Ggrown

.-.v,..

[ N

some 2f the pl
15 diluted and sprayed on of
lower rates, sach specie
rates. Other plants ws
Still otaer piants, plant

grass and cheat ¢ras

(15-20 ecm.) then fo
and allowed to regzrow

established

Johnscn

i

20 inches
(5 cm.)

period providing

After about twoe

25 test ingredients us=d on vari

lJ

evaluated by compaxr with
The results
of 2~[4-(3~frifl

anid azpnli
e

showed

propanoic

30 control of

Littl

(1

(D

showing 1

2000 ppm gave sul

O

and rice whnile
of 1000

and yeliow foxtail;

TYYNY
P i

35

completa contro

18,407-F .
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=

clearly demonstrating the
compounds of the present in-

at application, various metal

aclds prepared in aguecus

re

and brought initially to

1i=2d to growing plants under

respectively,
then
selected plants at
all

prayed,

agueous solutions,

cver about a 6-7

, &

plants.

yloxv)pnenoxy]~
4000 ppm gave complete

rass while

(w1}

O

comniste control of kliuegrass

{c) 2

E=8

suvieans; at rate
Johnson crass, crakbgrass
exhibited

wild oats.

a rate of 5900

corns wheat

rs.-

”RK%Nhu

5.4
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In addition, the ethanolamine and sodiia oas o
-[4-(5-trifluoromethyl-2-pyridyloxy)phenoxylpror:v. e
applied fa) at a rate of 4000 ppm gave comlsta wounnooed

Bermuda grass, SoOrg an and barnyard grass while show.r

5 adverse effects on cotton; (b) at a rate of 2008 iz e
i 70% control of bluegrass and complete contrcl <r -izz
having no adverse effects on soybeans; (c) at a ravs -
1000 ppm showed complete control of Johnson graws zn | ~7rz:
grass and fair to excellent control of yeliow fcvizil
10 (d) at a rate of 500 ppm gave complete contrcl oI oo
cocrn, wheat and wild oats.
. Further, the ethylamine salt of 2Z-{s~-(C-cal_louv
trifluorcmethyl-2~byridyloxy)phenoxy?propanﬁic zeid
15 ammonium salt of 2-{4-(3,S5-bis(t rlfluOlOﬁeth11“}”7:f;ffﬁ**
phenoxylpropancic acid gave nearly as good cover~: - F
same plants at the rates recited above as dezcril=d
salts rated in the preceding paragraphs.
20 The same salts applied in preemerc.o- 27"
using the solutions described above and appl.:i.
the range of about 10 to about 1.25 pounds gzxr .. -
1.4 kg./hactare) in a manner similar te thau @ 200
Fxample 16 showed substantially compl LO Ll T
25 of crabgrass, yellow foxtail, barnyard grass, wiiw oFoLs
wheat and no control of cotton velvet leaf or an~uel
glofy at the higher rates and the same or subs~int . ..
same excellent -control at the lower rates.
30 Example 19 ,
In presmergent cperatiocns carriea oo o
similar to that described in Byxample 15, U .-
acre (li.2 kg./hectaxe) of active ingredinsr.
~-2-[4~(3, DlS(t“lIluOIOTet wl)=-C-pyridylon.
35 propanamide gave 50 percent control of cranrmil
18,407-F
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control of wild oats, foxtail, barnyare ¢raas, cotton,
pigweed, annual moraing qlory or velwst lea¥?, while M.i-
~dimethyl-2-{4- {5-triflucrcmethyl-Z~-pyridyioxy) phenax y}~

propanamide. shewsd conplate conlioe? o WwAlG oahs, fonball

barnvard grass aud crabgrass.

In mostemergent opavyticnn carrxied mut ln the on o
manner &5 that described iu Zxample 17, applying acuiie
ingredient at the rate of 4820 ppm, the abo?e Je
~di-n~outyl rropanamide showaed 830 percent aiutrel ©f cowiss
and =0 psrzsnt control of velvai leaf but no comtrel ofF =110
» barnyaxd grassg, crabgrass or annualil mnorniny
gloryv, whiis the above Lder ..... fied N,N-dimethvl propananide
wrhinited complete contrcl i wild cets, foxtail, bLarnyaca:

s - o '

Jyrass and crabgrass. -
tNT7-F
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSZI%Z
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLNT]

propionic

1.

A trifluoromethylpyridyl (oxy/thio)phona::

compound corresponding to the formula

4
/T ' CH3
X—{(EE?'/“ﬂ?n\\(‘)'}.O—CH—Z
N T

is oxygen or sulfur;
X

Y

M

2.

is ¢1, Br, or CF

3
is
X and Y is CF,;
(0] 0 0
. " 11 . 1" e e
1s -C-0OR, —CNRle, -C-0 "M, -CN, ‘CH20R3,
O (0]

-CH.,OCR,, or -CSR

-

5;
X, Mg,

4!

. O
1s NHRlRlRl,

alkyl, benzyl, chlorobenzyl, or

Na, or Ca;

is H, cl-8

C5_g alkoxyalkyl;
is H,

or C hydroxyalkyl-

alkyl, 2-3

Ci-4

is R1 or —OCH3;

is H or Cl_4

is C1—7 alkyl;
is Cl—4 alkyl.

2-{4-(3,5-Bis(trifluoromethyl)—-2Z2-~nrr1~

acid.

3.

2-{4~ (5-Trifluoromethyl-2-pyridyiou 3¢

acid.

4.

2-[4-(3-Chloro-5-trifluorometny. -~ '

phenoxylpropionic acid.

5. '2—[4-(S—Chldro—3-trif1uor0metn37 A e hem g

phenoxylpropionic acid.

wherein T
10
15
20
25
propionic
propionic
18,407-F
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6. 2-[4-(3,53-Bis{trifiveroneihrlt-Z-Tyridyisuy -

rhenoxv]propanol.

- ~ ~a_ so.. Lt -2 -
7 B I P B T e B i AT T L A '..”t‘-'r'»—fe: e
- A i H) (SR EARIL Cla i PR A b el SR TR A . AT TR e et Y 15 3l

8. 2i4-(3-Chlorc->-triflucrcmetly t-1-nvy idvithic: -
snznoxyipropicnic acid.

. % herpicidal composition comprir:ifc 3 LomDuchd

9

-

claired in asv one of Claizs I o § in admixTare wikh o

19. A method for conirolling undssirad pleal jrowih
which cowpzises applying to plants a compouid clalmad in
ro 8 or a composition claiwmed in llaim oo

Sl N T F%
ST L.é.,’.h[:w.f\ y T

e 4

.

a“y
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