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; . (54) DERIVATIVES ON N-PHOSPHONOMETHYLGLYCINE

(1)

a corporation organised under the laws of the

State of Delaware, United States of America, -

of 800 North Lindbergh Boulevard, St. Louis,
Missouri 63166, United States of America,
do hereby declare the invention, for which we
pray that a patent may be granted to us, and
the meéthod by which it is to be performed,
to be particularly described. in and by the
following statement:—

This invention relates to a novel class of

organic chcmical compounds. More particu-
larly, the invention is concerned with novel
derivatives  of - N-phosphonomethylglycine
obtained by reacting a salt of the glycine with
a cyclic anhydride. This class of compounds
have been found to be useful as post-

U.S. Patent 3,799,758 and U.S. Patent
3,868,407 describe the use of N-phosphono-
methylglycine, and certain esters, amides and
salts thereof, as phytotoxicants or herbicides
to destroy undesirable plants. A very similar
class of compounds, also including certain
simple N-acyl derivatives, is described in
U.S. Patent 3,853,530 as useful for the non-
lethal regulation of the natural growth or
development of desirable plants such as
crops. In addition, U.S. Patent 3,888,915,

- U.S. Patent 3,910,969 and U.S. Patent

3,933,946 describe varjous other N-substituted

- derivatives of N-phosphonomethylglycine for

either or both of the, above-mentioned uses.
The - particular  substituents described are
nitroso, phenylsulfonamido and hydroxy,

The novel compounds of the present. inven-
tion can be illustrated by the formula

? o on
!0-C~CH2-liI-CH2-P\
(I:-O [3/1
. R-C-02Z
) B
* .0

wherein .Y is selected from hydrogen, lower
alkyl and alkali metal, each Z is selected

‘We, MONSANTO COMPANY,

from hydrogen and alkali metal, and R s
selected from vinylene, methylvinylene, alkyl-
ene having a chain length of 2 to 3 carbon

atoms between the free valences and 2 total 45

of up to 8 carbon atoms, the menochloro
derivatives of such vinylene and alkylene,
phenylene, carboxyphenylene, 3-nitrophenyl-
ene, tolylene, cyclohexenylene methyleyclo-
hexenylene, cycloalkylene of 4 to 6 carbon SO
atoms, dicarboxycycloalkylene of 4 1o § ring
carbon: atoms, dicarboxybenzqylphenylene,
norbornenylene, norbornylene, N - methyl] -
pyrrolediyl, pyridinediyl, picolinediyl and
thiophenediyl, provided that the free val- 55
ences on the cyclic radicals must be in ortho
relationship with respect to the ring carbon -

. atoms. As employed herein, the term. lower

alkyl ” connotes "the straight and branched
chain saturated aliphatic hydrocarbon radicals 60
of from 1 to 4 carbon atoms. :

Within the genus of the above formula,
preferred compounds for purposes of this
invention are those wherein R is phenylene,
cyclohexenylene or alkylene having a chain 65
length of 2 to 3 carbon atoms between the

. free valences and a total of.up 0 5 carbon

atoms. . .
As will be described below, one of the re-

- actants employed in preparing these novel 70

compounds is a cyclic anhydride. It should

" be recognized that R in the above formula

Tepresents the central core of such an an-
hydride if the

\Q
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group is removed. The alkylene radicals
represented by R are those wherein the
chain is obtained from succinic or glutaric
anhydride, and they include the substituted *
chains such as those from 3,3-dimethyl- g§g
glutaric, 2,4-diethylglutaric and 2,2-dipropyl-
succinic  anhydrides. The cyclic radicals .
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. represented by R are those wherein the ring-

is obtained from anhydrides such as phthalic,
the isomeric tetrahydrophthalics, tri- and
hemimellitic, pyridine-, thiophene- and
norbornanedicarboxylic, and the cycloalkane
dicarboxylics. In the specific case where R
represents tolylene, it should be understood

“that this includes the rings obtained from the

isomeric methylphthalic anhydrides and also
from homophthalic anhydride (the ,2-
tolylene radical).

It should also be recognized that the cyclic
aphydrides which are employed as reactants
herein “include . certain dianhydrides such as
benzophenone  tetracarboxylic  dianhydride
and the cycloaliphatic tetracarboxylic dian-
hydrides. As illustrated in certain of the
Examples below, reaction takes place across
one of the anhydride groups while the second

anhydride group is opened to produce ortho .

dicarboxy substituents.
The novel compounds of the present inven-

' tion are prepared by condensing the appro-
‘priate cyclic anhydride with a -di (alkali

metal) salt of N-phosphonomethylglycine or
with a mono (alkali metal) salt of a lower
alkyl glycinate. Said salts are obtained by
adding alkali metal hydroxide to the N-
phosphonomethylglycine or glycinate in the
conventional manner, it being understood
that the product of such addition will contain

. a hydroxyl group attached to the phosphorus

atom. The anhydride and the salt can be

- employed in about equimolar quantities, al-
‘though it is preferred to employ an excess of

said anhydride to assist in completion of the
reaction.

This reaction is generally conducted at
about room temperature, and cooling means
can be used if exothermic increases occur.
During this reaction the pH should be in the
range of about 6 to 10, preferably about 7 to
9, and this pH range can be readily main-
tained by periodic additions of alkali as
needed. '

The product of this reaction is a tri-salt
of the formula above (wherein Y and each Z
are alkali metal) or a glycinate di-salt
(wherein Y is lower alkyl and each Z is
alkali metal). As hereinafter described, said
product can be used in this form, without
isolation or purification, or it can be acidified
to remove the alkali metal. Acidification of
the reaction product may be accomplished in
some cases by treatment with HCI although
this procedure can cause partial or complete
reversal of the reaction. It is much preferred,

_therefore, to acidify the salt product via ion

exchange chromatography using an ion

- exchange resin in the acid form.
. The following

illustrative, non-limiting
Examples will further demonstrate to those
skilled in the art the manner in which specific
compounds of this invention can be prepared.

Example L. :

. A slurry of 16.9 grams (0.1 mole) of N-

phosphonomethylglycine in 30 ml. of water
is treated at once with 16 grams (0.20 mole)
of 50% aqueous sodium hydroxide. This
solution is stirred and cooled to 5—15°C. to
yield the disodium salt of said glycine. An
18.5 gram (C.125 mole) portion of phthalic
anhydride, ground to a fine powder in a
mortar, is added to the salt solution with
vigorous stirring at 20—25°C. Periodically,
50%, aqueous sodium hydroxide is added to
maintain a pH of about 6. After stirring over-
night, an additional 2.9 grams of phthalic
anhydride is added, along with sodium
hydroxide to maintain a pH of about 8. The
reaction mixture is concentrated below 60°C.
and dried to give a brittle foamed glass. A
10 gram portion of the product in 40 ml. of

water is then passed through a column of -

Dowex 50 ion exchange resin in the acid
form, and SO ml. cuts are collected. The
second cut is dried twice to yield N-carboxy-
methyl-N- (phosphonomethyi) . phthalamic
acid as a colorless glass. (DOWEX is a
registered trade mark). Elemental analysis
gives 40.97%, carbon, 4.25%, hydrogen and

9.34%, phosphorus as agaiist calculated
values of 41.65%, 3.81% and 9.77%, for
CuH,NO,P. ' o
: o o
m-é—mz-hit-caz- :"- (on),
. C=0
C-0n
8
Example II.

A solution of the disedium salt of N-
phosphonomethylglycine is prepared as de-
scribed in Example I and 11.0 grams (0.11
mole) of finely ground maleic anhydride is
added with stirring. Some sodium hydroxide
is added to keep the pH at almost 9, -and a
small portion of ether is added to help

- dissolve particles of the anhydride. Stirring

is continued for several days, and 2.0 or 4.0

" gram portions of maleic anhydride are added

until no further N-phosphonomethylglycine
remains in the reaction mixture. During this
period, small portions of sodium hydroxide
are added as needed to maintain a pH of
about 8. When reaction is complete, the
mixture is filtered, rinsed with water, con-
centrated and then dried. The product,
containing disodium maleate by-product, is
obtained as a colorless glass, and it is ident-
ified by nuclear magnetic resonance (nmr) as
the trisodium salt of N-carboxymethyl-N-
{phosphonomethyl )maleamic acid.
o OH
l!ao-(l:-Cle-lll-Cﬂz-g
c=0 ONa
aé-'ca-c-oua
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Example III
The disodium salt of N-phosphonomethyl-
glycine is prepared as described in Example
I using 8.5 grams of the glycine in 15 ml. of
water and about 8.1 grams of the sodium
hydroxide. The salt solution is cooled and
stirred while 5.5 grams of succinic anhydride

~ is added in portions over a period of about

2 hours. Additional sodium hydroxide is
added periodically to maintain pH in the
desired range, and stirring is continued over-
night. The reaction mixture is passed through
a column of ion exchange resin in the acid
form and dried to a colorless gum.- This
product is dissolved in water and again
passed through the column. The first two
50 ml cuts are dried, redissolved and redried
to yield N-carboxymethyl-N-(phosphono-
methyl)succinamic acid (in the monohydrate
form) as a colorless glass. Elemental analysis
gives 29.46%, carbon, 4.57% hydrogen and
10.58% phosphorus as against calculated
values of 29.28%, 4.91% and 10.79% for
C;H,:NO.P - H,0. .

o o .
. ] ]
_l-lo-c-caz-li!-cuz-r— {OoH) 2

. Example IV.
The disodium

ITI. The salt solution is stirred while 8.5
grams of - 3,4,5,6-tetrahydrophthalic  an-
hydride is added, along with sodium hydrox-
ide to maintain the pH above 8. The reaction
‘mixture is rotated overnight, after which a
further 1.0 gram of anhydride is added and
the reaction mixture stirred to completion.

The mixture is filtered to yield a pink

solution containing some disodium tetra-
hydrophthalate as a by-product. The reaction
product is identified by nmr as the trisodium
salt of N-carboxymethyl-N-phosphonomethyl-
3,4,5,6-tetrahydrophthalamic acid. ,

: 0. OR
Nao-c-qtz-n't-caz-xl/
" C=0 ONa

?-Olh
o

Example V.

The disodium salt of N-phosphonomethyl-
glycine is prepared as described in Example
III. The salt solution is stirred and cooled
while 8.5 grams of 1,2,3,6-tetrahydrophthalic
anhydride is added in small portions. After
rotating overnight, three further 0.5 gram
portions of anhydride are added periodically,
along with sodium hydroxide to maintain the

salt of N-phosphonomethyl-
. glycine is prepared as described in Example

pH above 8. The reaction mixture is then
concentrated, dried, redissolved in water and
passed through a column of ion exchange
resin in the acid form. The second 50 ml. is
dried to yield N-carboxymethyl-N-phos-
phonomethyl - 1,2,3,6 - tetrahydrophthalamic
acid (in the monohydrate form) as a color-
less, friable glass. Elemental analysis gives
40.15%, carbon, 5.31% hydrogen and
8.94%, phosphorus as against calculated
values of 38.95%, 5.35% and 9.13%. for
CuH,NO,P - H,0.

} e b
. no-c-alz-n:—mz-r-(oﬂ) 2

Example VI

A solution of about 0.042 moles of the
disodium salt of N-phosphonomethylglycine
is prepared as described above, and 8.67
grams (0.045 mole) of 3-nitrophthalic an-
hydride is added with stirring and cooling.
Small portions of 50% aqueous sodium
hydroxide are added periodically to maintain
the pH in the desired range, and 2.0 grams
of anhydride is added to complete the re-
action. The dried and redissolved reaction
mixture is passed through a column of ion
exchange resin in the acid form. The second
50 ml. cut is dried twice to yield N-carboxy-
methyl - N - phosphonomethyl - (3- and 6 -
nitro)phthalamic acid (in the dihydrate
form) as a cream colored brittle glass. The
product sinters at 80°C. and shows de-
composition at 165°C. Elemental analysis
gives 7.10%, nitrogen and 7.59% phosphorus
as against calculated values of 7.03% and
7-78% fOl‘ CuHuNgOI,,P * ZHQO-

: 5
: HO—C-CHZ—I{-CHZ-a- (oH) 2
C=0 .
vo,) §-o
o
(%0,) 21,0

. Example VII.

The disodium salt of N-phosphonomethyl-
glycine is prepared as described in Example
III, and 9.0 grams of 5-norbornene-2,3- di-
carboxylic anhydride is added with stirring and
cooling. After rotating overnight, a further
3.0 gram portion of the anhydride is added,
and a final 0.5 gram portion is added several
hours later to complete the reaction. During
this period, small amounts of sodium hydrox-

ide are added 1o maintain the pH above 7.-

The reaction mixture is then filtered to yield
a product, containing disodium 5-norbornene-
2,3-dicarboxylate as a by-product, as a color-
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~nmr as the trisodium salt of 3-(N-carboxy-
‘methyl - N - phosphonomethyl - carbamoyl) -
5-norbornene-2-carboxylic acid. DR

g
NaO-C~CH,, -R—CH_ ~B
2 2

C=0 ONa

G ~ONa
[+]

- Example VIIIL

The disodium -salt of N-phosphonomethyl-
glycine is prepared as described in Example
1I1, and 8.1 grams of homophthalic anhydride
is added with stirring. Several small portions
of 1.0 or 1.5 grams of anhydride are then
added to complete the reaction, and aqueous
sodium hydroxide is periodically added to
maintain the pH in the desired range. The
reaction solution is diluted with water,
filtered to remove solids, and then passed

through a column of jon exchange resin in

the acid form. The first two 50 ml. cuts are
dried, redissolved in water and redried to
yield N - carboxymethyl - N - ( phosphono -
methyl)homophthalamic acid as a very’ light
yellow brittle glass which sinters at 80°C.
with decomposition at 155°C. Elemental
analysis gives 43.49%, carbon, 4.22%, hydro-
gen and 8.77% phosphorus as against
calculated values of 43.52%, 4.26% and
9.35%, for C;,H;,NO,P. :

? ° -
- ]
ao—c—caz-rlv-cnz-p- (o),
C=0

— CH,-C—0H
¥
o

Example IX.

The disodium salt of N-phosphonomethyl-
glycine is prepared as described in Example
III, and 6.3 grams of cyclobutane-1,2-di-
carboxylic anhydride is added with stirring.

A few drops of aqueous sodium hydroxide is -

periodically added to maintain the pH at
about 8, and a further 0.6 gram portion of
anhydride is added to complete the reaction.
The reaction mixture is dried and redissolved
in water, after which it is passed through a

column of ion exchange resin in the acid

form. The second 50 ml. cut is dried twice
to yield N - carboxymethy! - N - phosphono -
methyl-2-carboxycyclobutanecarboxamide  as
a_white, brintle glass which sinters at about
87°C. and shows decomposition at 172°C.
Elemental analysis gives 35.64%, carbon,
4.69%, hydrogen and 10.07%, phosphorus as
against calculated values of 36.629, 4.78%,

and 10.49%, for C,H,,NO,P.

o o
uo-c':-caz-xlc-cuz-g- (o),

. C=0

d

I3
' Example X. -

The disodium salt of N-phosphonomethyl-
glycine is prepared as described in Example
III, and 6.0 grams of methylsuccinic an-
hydride is added with stirring. The mixture

is cooled, and 50%, aqueous sodium hydroxide
is added to maintain a pH of about 8. Two

further 1.0 gram portions of anhydride are

added, along with alkali, to complete the
reaction. The pH is then lowered to below 8
with acetic acid, after which the reaction
mixture is diluted with water and passed
through a column of ion exchange resin in
the acid form. The second 50 ml. cut is dried
twice to "yield N-carboxymethyl-N-phos-
phonomethyl-2-methylsuccinamic ‘acid  (in
the monohydrate form) as a foamed glass.
Elemental analysis gives 32.77%, carbon,
5.10%, hydrogen and 9.97%, phosphorus as
against calculated values of 31.90%,, 5.35%
and 10.28%, for C;H,,NO,P - H,O.

l') ]
. 1
HO-CCH,~-CH, P~ (OH) ,
€0
¢
HC~
§gon . mo
HC 0

Example XI.

The disodium salt of N-phosphonomethyl-
glycine is prepared as described in Example
IIl, and 8.5 grams of cyclohexane-1,2-di-
carboxylic anhydride is added with stirring.
The anhydride dissolves slowly, and sodium
hydroxide is added periodically in small
amounts to maintain a pH of about 8. A
further 1.0 gram portion of the anhydride is
added to complete the reaction, and the
reaction mixture is filtered to yield a product
as a colorless solution, containing disodium
cyclohexane-1,2-dicarboxylate as a by-
product. Said product is identified by nmr
as the trisodium salt of N-carboxymethyl-N-
phosphonomethyl - 2 - carboxycyclohexane -
carboxamide.

{ < o/
NlO-C—CHz ~N-CH, -P,
i 2 .
ONa
C~ONa
|
o

-

: ' Example XII.
The disodium salt of N-phosphonomethyl-
glycine is prepared as described in Example

50.
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III, and 7.8 grams.of 2,3-pyridinedicarboxy-
lic anhydride is added with stirring. Two
further 2.0 gram portions of the anhydride

.. ‘are added to complete the reaction, and small
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amounts of 50%, aqueous sodium hydroxide
are periodically added to maintain the pH in
the desired range. The reaction mixture is
passed through a column of ion exchange
resin in the acid form, and the first several
cuts are. dried twice to yield N-carboxy-
methyl - N - (phosphonomethyl )quinolinamic
acid (in the monchydrate form) as a friable
white solid. Elemental analysis gives 36.239%,
carbon, 3.89% hydrogen, 8.38% nitrogen
and 9.249, phosphorus as against calculated
values of 35.73%, 3.90%, 8.33%, and 9.21%,
for G, H,;N,O,P - H,O. .

o g .-
i
no—c—mz-nlv-caz-t- (o) ,
C=0
¢c-on 2O -
0

Example XIII. i
A solution of the disodium salt of N-
phosphonomethylglycine is prepared as de-
scribed in Example I except that 0.03 mole
of the glycine and 0.06 mole of the hydroxide
are employed. To thi§ solution there is added
64 grams -of trimellitic anhydride with

stirring, and small amounts of 507, aqueous *

sodium hydroxide are added periodically to
maintain 2 pH of 7—9. Further, 1.0 and 2.0
gram portions of the anhydride are added to
complete the reaction. A portion of the re-

. action mixture was - passed through a column

of ion exchange resin in the acid form, after
which several cuts were recombined and

made slightly alkaline. An additional 1.0°

gram of anhydride, along with alkali, is

added to the resultant solution, which is then.

concentrated and passed through another ion
exchange column. The first two 20 ml cuts
are dried twice to yield N-carboxymethyl-N-
phosphonomethyl - 2,4 - dicarboxybenzamide
(in the monohydrate form) as a colorless
friable glass. Elemental analysis gives 38.30%,
carbon, 3.26%, hydrogen, 3.82%, nitrogen and
8.15% phosphorus as against calculated
values of 38.00%, 3.72%, 3.69% and 2.16%,
fOr CHH,;:NO“,P * Hzoo :

[+ [}

. 1 1
BO-C-CHz-l'I-CHz-P- (od) ,
0 .

C-0H
!
° . myp
C~0H
[ ]
y °
Example XIV.

A solution of the disodium salt of N-

s RS

phosphonomethylglycine s prepared as de-
scribed in Example XIII, and 4.7 grams of
3,3-dimethylglutaric anhydride is added with
stirring. Periodic additions of 50%, aqueous

sodium hydroxide are made to maintain a pH.

of 8—9, and further 1.5 and 1.0 gram
portions of anhydride are added to complete
the reaction. The reaction mixture is then

* passed through a column of an ion exchange

resin in the acid form, and the first three 20
ml. cuts are dried to yield N-carboxymethyi-
N - phosphonomethyl - 3,3 - dimethylglutar -
amic acid as a colorless glass. Elemental
analysis gives 39.18%, carbon, 6.06%, hydro-
gen, 3.84%, nitrogen and 8.38% phosphorus
as against calculated. values of 38.59%,,
5.83%, 4.50% and 9.95% for CioHi1sNO,P.

Example XV.

A solution of the disodium salt of N-
phosphonomethylglycine is prepared as de-
scribed in Example XIII, and 4.7 grams of
2,2-dimethylglutaric anhydride is added with
stirring. Periodic additions of smalj amounts
of sodium hydroxide are made to maintain a
pH of 8—9, and further 2.0 and 1.5 gram
portions of anhydride are added to complete
the reaction. The reaction mixture is then
passed through a column of ion exchange
resin in the acid form. The second and third
20 ml cuts are combined and dried to yield
N - carboxymethyl - N - phosphonomethy] -
2,2-dimethylglutaramic acid as an amber
glass. Elemental analysis gives 38.81%
carbon, 5.91% hydrogen, 4.06%, nitrogen
and 8.92%, phosphorus as against calculated
values of 38.59%, 5.83%, 4.50%, and 9.95%,
for C,,H,,NO,P. :

Example XVI. . )
A suitable reaction vessel is charged with
394 grams (0.02 mole) of ethyl N-phos-

- phonomethylglycinate in 15 ml. of water.

While cooling below about 15°C. in an ice-
bath, 50% aqueous sodium hydroxide is

.- added to obtain 2 pH of about 8. There is

then added 2.51 grams (0.022 _mole) of
methylsuccinic anhydride with stirring and

50
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. continued cooling. Two further 1.0

10

15

portions of anhydride are added to
the reaction, the
- additional alkali.
diluted with water and passed through a
column of jon exchange resin in the acid
form. The first seven 20 ml. cuts are com-
bined in 20 ml. of water, and a further 1.2
gram portion of anhydride is added. The
resultant reaction mixture is
the column, and the first four 20 ml. cuts are
combined and dried. The product is cooled
in dry ice to yield N-carbethoxymethyl-N-
(phosphonomethyl)-2-methyls‘uccinamic acid
(in .the monohydrate form) as a clear glass-
gum. Elemental analysis gives 4.01%, nitro-

~ gen and 9.13%, phosphorus as against calcu-

. Ethyl

25

-35
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lated values of 4.25% and 9.40% for
G, H,.NO,P * H,0. ,

] "o .
. 1 | [
. czuso-_c-caz-?-cna-p-(quz
. Cm0

Example XVII. '
N- phosphonomethylglycinate  in
water is cooled and treated with sodium
hydroxide as described in Example XVIL
There is then added 3.0 grams of 2,3-
pyridinedicarbozxylic anhydride with stirring.
“Two further 1.0 gram portions of anhydride
are added to complete the reaction, the pH
being maintained with additional alkali. The

~ reaction mixture is diluted with water and

passed through a column of ion exchange
resin in the acid form. The first six 20 ml.
cuts are combined and dried to yield N-
carbethoxymethyl - N - (phosphonomethyl) -
quinolinamic acid as a friable glass. Elemental
analysis gives 7.94%, nitrogen and 8.93%,
phosphorus as against calculated values of
8.09% and 8.95% for ClelsNzo.P.

] o
1
czﬂso-c-dlz-l.!-dlz-‘- (ou) 2
= (.:-OH
]

N Example XVIII.

A ‘suitable reaction vessel is charged with
5.47 grams (0.02 mole) of ethyl N-[hydroxy-
(phenoxy)phosphonomethyl] glycinate in. 50
ml. of water, and 50% aqueous sodium hy-
droxidelis added with cooling to obtain a pH
just below 8. There is then added 3.3 grams
(0.022 mole) of phthalic anhydride in the
form of flakes, and the pH level is main-

tained with small periodic additions of alkali

gram
complete
PH being maintained with
The reaction mixture s

passed through

until the reaction is complete. The reaction
water and passed
‘exchange resin in
the -acid form. The fourth and fifth 20 ml.
cuts are combined, dried to a foam and re-
dried. The product obtained is N-carbethoxy-
(phosphonomethyl )phthalamic
acid as a hydroscopic glass. Elemental analysis

mixture is diluted with
through a column of ion

methyl - N -

gives 43.729, carbon, 4.76%, bydrugen and
9.20%, phosphorus as against calculated
values of 43.25%,
C:H,,NO,P.

-0 ] .
8 ¢
) cznso-c-csz-n't-ulz-r-(on)z
C=0D
C-08 |
$
- 0

o Example XIX.

To a 28.6 grams (0.03 mole) portion of
the disodium salt of N-phosphonomethyl-
glycine, prepared as described in previous
Ezamples, there is added 4.2 grams (0.015
mole) of cyclobutane-1,2,3,4~tetracatboxylic
dianhydride. A pH of about 8 s maintained
with periodic additions of alkali, and further
anhydride, in 4.2 grams and 1.0 r
portions, are added to complete the reaction.
The reaction mixture is diluted with water
and passed through a column of ion exchange
resin in the acid form. The second through
fourth 20 ml. cuts are collected' and dried to
yield N-catboxymethyl-N-phoSphonomethyl-
2,3,4-tricarboxycyclobutanecarhoxamide (in
the monohydrate form) as a cream colored -
brittle foam. Elemental analysis gives 33.389/,
carbon, 3.94%, hydrogen, 3.27%, nitrogen and
'7.31%, phosphorus as against calculated

values of 32.939,, 4.02%,, 3.49%, and 7.72%,
for C11H1‘N012P * Hzo. . : _'

2 ]
[
Ho-c-cuz_xlq.cgz-p- {oH)
C=0

2

ot

Example XX.
To a 0.02 mole portion of the disodium

" salt of N-phosphonomethylglycine, prepared

as described in previous Examples, there is
added 3.2 grams (0.01 mole) of - 3,3%,4,4'-
benzophenonetetracarboxylic dianhydride. A
PH of about 8 is maintained with periodic
additions of alkali, and further anhydride, in
3.2 grams and 1.0 gram portions, are added
to complete the reaction. The reaction mix-
ture is diluted with water and passed through
a2 column of jon exchange resin in the acid
form. The second and third 20 ml. cuts are

S0
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combined and dried to yield 4-(3/,4'-di-

- carboxybenzoyl) - N - carboxymethyl - N -

10

15

25

(phosphonomethy])phthalamic “acid (in the
monohydrate form) as a tan glass. Elemental
analysis gives 44.18% carbon, 3.47%,
hydrogen, 2.77%, nitrogen and 6.12%,
phosphorus as against calculated values of
45.55%, 3.44%, 2.66% and 5.87% for
CgoHuNOl;P ° Hzo. ) .

. 4] .
't .
EO-C-CHZ-H—Cﬂz -P-{0H) 2

The post-emergence herbicidal activity of
various compounds of this invention is
demonstrated as follows. The active ingredi-
ents are applied in spray form to 1421
day-old specimens of various plant species.
The spray, an aqueous solution containing
active ingredient and a surfactant (35 parts
butylamine salt of dodecylbenzenesulfonic
acid and 65 parts tall oil condensed with
cthylene oxide in the ratio of 11 moles
ethylene oxide to 1 mole tall oil), is applied
to the plants in different sets of pans at
several rates (kg per hectare) of active

ingredient. The treated plants are placed in -

a greenhouse and the effzcts are observed and

" recorded after approximately 2 weeks  or

- approximately 4 wecks. The data is given in

‘Tables. I and II.

The post-emergence herbicidal activity
index used in Table I and 1I is as follows:

Plant Response ' ~ Index

0—249, Killed
25--49%, Killed
50—74%, Killed
75—99%, Killed
All Killed

Species Not Present

RhWN=O

In said Tables, WAT indicates weeks after
treatment, and the plant species treated are
each represented by a code letter as follows:

Canada Thistle
. Cocklebur
- Velvet Leaf
Moming Glory
" Lambsquarter
- Smartweed
Nutsedge
Quackgrass
Johnson (Grass
Downy Brome
Barnyard Grass
Soybean -
Sugar Beet
Wheat
Rice
Sorghum
Wild Buckwheat
Hemp Sesbania -
Panicum Spp
Crabgrass
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Plant Species

TABLE It
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TABLE 1I (Continued)
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Plant Spec.ies

" TABLE II (Continued)
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" In Table I, the last four lines of data for

- compound IV and the last four lines of data
for compound VII represent the results of -

tests in which the active ingredient is applied
as a simple aqueous solution without the
surfactant additive used in all other tests.
From the data presented in the Tables
above, it will be apparent that the exemplified

~compounds of the present invention are

effective post-emergent herbicides. However,
it should be noted that such data also
demonstrate that these compounds display a
selectivity of action with respect to the

. spectrum of plant species employed in the

15

25
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“invention,

test procedures. Since each of said plant
species is selected ‘as a representative of a
larger family of plants (e.g., wild buck-
wheat — Polygonaceae; lambsquarter —
Chenopodioceae), those skilled in the art will
readily recognize the agronomic crop/weed
situations in which this selectivity will be
highly desirable. _
The phytotoxicant - compositions, including:
concentrates which require dilution prior to
application to the plants, of this invention
contain at least one active ingredient and an
adjuvant in liquid or solid form. The com-
positions are prepared by admixing the active
ingredient with an adjuvant including
diluerts, extenders, carriers and conditioning
agents to provide compositions in the form
of finely-divided particulate solids, pellets,

solutions, dispersions or emulsions. Thus the *
active ingredient can be used with an adju- -

vant such as a finely-divided solid, a liquid
of organic origin, water, a wetting agent, a
dispersing agent, an emulsifying agent or any
suitable combination of these. From the
viewpoint of economy and convenience, water,
is the preferred diluent, particularly where
the active ingredient is water soluble.

The phytotoxicant compositions of this
particularly
contain as a conditioning agent one or more
surface-active agents in amounts sufficient to
render a given composition readily Jipersible
in water or in oil. The incorporation of a
surface-active agent into the compositions
greatly enhances their efficacy. By the term
“ surface-active .agent ” it is understood that
wetting agents, dispersing agents, suspending

. agents and emulsifying agents are included

therein. Anionic, cationic and non-ionic
agents can be used with equal facility.
Preferred wetting agents are alkyl benzene
and alkyl naphthalene sulfonates, sulfated
fatty alcohols, amines or acid amides, long
chain acid esters of sodium isethionate, esters
of sodium sulfosuccinate, sulfated or sulfonated
fatty, acid esters, petroleum sulfonates,
sulfonated vegetable oils, * polyoxyethylene
derivatives of  alkylphenols (particularly
1sooctylphenol and nonylphenol) and poly-
oxyethylene derivatives of the mono-higher
fatty acid esters of hexitol anhydrides (e.g.,

liquids, preferably -

sorbitan). Preferred dispersants are methyl

cellulose, polyvinyl- alcohol, - sodium lignin
sulfonates, polymeric alkyl naphthalene
sulfonates, sodium naphthalene sulfonate,
polymethylene bisnaphthalenesulfonate and

sodium  N-methyl-N(long  chain  acid)
taurates. '
Water-dispersible  powder  compositions

can be made containing one or more active
ingredients, an inert solid extender and one
or more wetting and dispersing agents. The
inert solid extenders are usually of mineral
origin such as the natural clays, diatomaceous
earth and synthetic minerals derived from
silica and the like. Examples of such ex-
tenders include Kkaolinites, attapulgite clay
and synthetic magnesium silicate. The water-

dispersible compositions of this invention -

usuzlly contain from about 5 to about 95
parts by weight of active ingredient, from
about 0.25 to 25 parts by weight of wetting
agent, from about 0.25 to 25 parts by weight
of dispersant and from 4.5 to 94.5 paris by
weight of inert cxtender, all parts being by
weight of the total composition. Where re-
quired, from about 0.1 to 2.0 parts by weight
of the inert extender can be replaced by a
ccnl'losion inhibitor or anti-foaming agent or
both.

Aquecus suspensions can be prepared by
mixing together and grinding an aqueous
slurry of water-insoluble active ingredient in
the presence of dispersing agents to obtain a
concentrated slurry of very finely-divided
particles. The resulting concentrated aqueous
suspension is characterized by its extremely
small particie size, so that when diluted and
sprayed, coverage is very uniform and usually
contains from 5 to about 95 parts by weight
active ingredient, from about .25 to 25 parts
by weight dispersant, and from about 4.5 to
94.5 parts by weight of water.

Emulsifiable oils are usually solutions of
active ingredient in water-immiscible or
partially water-immiscible solvents together
with a surface active agent. Suitable solvents
for the active ingredient of this invention
include hydrocarbons and water-immiscible
ethers, esters or ketones. The emulsifiable
oil compositions generally contain from about
5 to 95 parts active ingredient, about 1 to 50
parts surface active agent and about 4 to 94
parts solvent, all parts being by weight based
on the total weight of emulsifiable oil.

-Although compositions of this invention
can also contain other additaments, for
example, fertilizers, phytotoxicants and plant
growth regulants, pesticides and the like used
as adjuvants or in combination with any of
the above-described adjuvants, it is preferred
1o employ the compositions of this invention

alone with sequential treatments with the’

other phytotoxicants, fertilizers and the like
for maximum effect. For example, the field
could be sprayed with a composition of this
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- invention either before or after being . treated
- with fertilizers, other phytotoxicants and the

like. The compositions of this invention can
also be admixed with the other materials,
e.g. fertilizers, other phytotoxicants, etc., and

- applied in a single application. Chemicals

10

useful in combination with the active in-
gredieats of this invention -either simui-
taneously or sequentially include for example
triazines, ureas, carbamates,
acetanilides, wuracils, acetic acids, phenols,
thiocarbamates, triazoles, benzoic acids,

_nitriles and the like such as:

15

25

3-amino-2,5-dichlorebenzoic acid

3-amino-1,2,4-triazole. :

2 - methoxy - 4 - ethylamino - 6 - isopropyl -
amino-s-triazine .

2 - chloro - 4 - ethylamino - 6 - isopropyl -
amino-s-triazine

" 2-chloro-N,N-diallylacetamide

2-chloroallyl diethyldithiocarbamate

N’ - (4 - chlorophenoxy) phenyl - N,N -di-
methylurea

LY'-dimethyl-4,4'-bipyridinium dichloride

isopropyl #i-(3-chlorophenyl)carbamate

2,2-dichloropropionic acid

$ - 2,3 - dichloroallyl N,N - diisopropyl
thiolcarbamate :

_ 2-methoxy-3,6-dichlorobenzoic acid

35

45

50

55

60

.active - ingredients

2,6-dichlorobenzonitrile

N,N-dimethyl-2,2-diphenylacetamide :

6,7 - dihydrodipyrido(1,2 - a:2’,1’ - c) -
pyrazidiinium salt :

3-(3,4-dichlorophenyl)-1,1-dimethylurea

4,6-dinitro-o-sec-butylphenol °

2-methyl-4,6-dinitrophenol .

ethyl N,N-dipropylthiolcarbamate

2,3,6-trichlorophenylacetic acid

5-bromo-3-isopropyl-6-methyluracil

3 - (3,4-dichlorophenyl). - 1 - methoxy - 1 -
methylurea :

2-methyl-4-chlorophenoxyacetic acid

3-(p-chlorophenyl)-1,1-dimethylurea

1 - butyl - 3 - (3,4 - dichlorophenyl) - 1 -
methylurea

N-1-naphthylphthalamic acid

1,V-dimethyl-4,4’-bipyridinium salt

2-chloro-4,6-bis(isopropylamino-s-triazine

2-chloro-4,6-bis(ethylamino )-s-triazine

2,4-dichlorophenyl-4-nitrophenyl ether

alpha, alpha, alpha-trifiucro-2,6-dinitro-N,N-
.dipropyl-p-toluidine

S-propyl dipropylthiolcarbamate

2,4-dichlorophenoxyacetic acid

N-isopropyl-2-chloroacetanilide

2,6’ - diethyl - N - methoxymethyl .- 2 -
chloroacetanilide -

monosodium acid methanearsonate

disodium. methanearsonate

N-(L1- dimethylpropynyl) - 3,5 -dichloro -
benzamide -

Fertilizers useful in combination with the
include for example

acetamides,

ammonium nitrate, urea, potash, and super-
phosphate. _ :
- When operating. in accordance with the
present invention, effective amounts of the
glycines are applied to above-ground portions
of plants. The application of liquid and
particulate solid herbicidal compositions to
.above-ground portions of plants can be
carried out by conventional methods, e.g.
power dusters, boom and hand sprayers and
spray dusters. The compositions can also be
applied from airplanes as a dust or a spray
because of their effectiveness at low dosages.
The application of herbicidal compositions
to aquatic plants is usually carried out by
spraying the compositions on the aquatic

. plants- in the area where contro! of the

aquatic plants is desired.

~ The application of an effective amount of
the compounds of this invention to the plant
is essential and critical for the practice of the
present invention. The exact amount of active
ingredient to be employed is dependent upon
the response desired in the plant as well as
such’ other factors as the plant species and
stage of development thereof, and the amount
of rainfall as well as the specific glycine
employed. In foliar treatment for the control
of vegetative growth, the active ingredients
are applied in amounts from about 0.25 to
about 22.4 or more kilograms per hectare. In
applications for control of aquatic plants, the
active ingredients are applied in amounts of
from about 0.01 parts per million to about
1000 parts per million, based on the aquatic
medium. An effective amount for phytotoxic
or herbicidal control is that amount necessary
for overall or selective control, i.e. a phytotoxic
or herbicidal amount. It is believed that one
-skilled in the art can readily determine from

65
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the teachings of this specification, including

Examples, the approximate application rate.

WHAT WE CLAIM IS:—
1. A compound of the formula

1 8.0
vg-c-cnz-lit-mz-r\
=0 oz
R-g-02
0

wherein Y is selected from hydrogen, lower
alkyt and alkali metal, each Z is selected from
hydrogen and alkali metal, and R is selected
from vinylene, methylvinylene, alkylene hav-
ing a chain length of 2'to 3 carbon atoms
between the free valences and a total of up

110

115

to 8 carbon atoms, the monochloro derivatives .

of such vinylene and alkylene, phenylene,
carboxyphenylene, - 3-nitrophenylene, tolylene,
cyclohexenylene, methylcyclohexenylene,
cycloalkylene of 4 to 6 carbon atoms, dicar-
boxycycloalkylene of 4 to 6 ring carbon
atoms,  dicarboxybenzoylphenylene, nor-
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- invention either before or after being treated

10

with fertilizers, other phytotoxicants and the
like. The compositions of this invention can
also be admixed with the other materials,
e.g. fertilizers, other phytotoxicants, etc., and
applied in a single application. Chemicals
useful in combination with the active in-
gredieats of this invention either simui-
taneously or sequentially include for example
triazines, ureas, carbamates, acetamides,
acetanilides, uracils, acetic acids, phenols,
thiocarbamates, triazoles, benzoic acids,

_nitriles and the like such as:

15

20
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3-amino-2,5-dichlorobenzoic acid

3-amino-1,2,4-triazole

2 - methoxy - 4 - ethylamino - 6 - isopropyl -
amino-s-triazine .

2 - chloro - 4 - ethylamino - 6 - isopropyl -
amino-s-triazine . '

2-chloro-N,N-diallylacetamide

2-chloroallyl diethyldithiocarbamate

N’ - (4 - chlorophenoxy) phenyl - N,N -di-
methylurea

LV-dimethyl-4,4’-bipyridinium dichloride

isopropyl #i-(3-chlorophenyl)carbamate

2,2-dichlcropropionic acid

S - 2,3 - dichloroallyl N,N - diisopropyl -
thiokarbamate '

2-methoxy-3,6-dichlorobenzoic acid

2,6-dichlorobenzonitrile

N,N-dimethyl-2,2-diphenylacetamide

6,7 - dihydrodipyrido(1,2 - a:2,¥ - ¢) -
pyrazidiinium salt

3-(3,4-dichlorophenyl)-1,1-dimethylurea

4,6-dinitro-o-sec-butylphenol

2-methyl-4,6-dinitrophenol .

ethyl N,N-dipropylthiolcarbamate

2,3,6-trichlorophenylacetic acid

5-bromo-3-isopropyl-6-methyluracil

3 - (3,4-dichlorophenyl) - 1 - methoxy - 1 -
methylurea

2-methyl-4-chlorophenoxyacetic acid

3-( p-chlorophenyl)-1,1-dimethylurea

1 - butyl - 3 - (3,4 - dichlorophenyl) - 1 -
methylurea :

N-1-naphthylphthalamic acid

1,1'-dimethyl-4,4'-bipyridinium salt

2-ch!oro-4,6-bis(isopropylamino-s-triazinc

2-chloro-4,6-bis(ethylamino )-s-triazine

2,4-dichlorophenyl-4-nitrophenyl ether

alpha, alpha, alpha-trifiuoro-2,6-dinitro-N,N-
dipropyl-p-toluidine

S-propyl dipropylthiolcarbamate

2,4-dichilorophenoxyacetic acid

- N-isopropyl-2-chloroacetanilide

26" - dicthyl - N - methoxymethyl - 2 -
chloroacetanilide

monosodium acid methanearsonate

disodium. methanearsonate

N - (1,1 - dimethylpropynyl) - 3,5 -dichloro -
benzamide

Fertilizers useful in combination with the
example

active ingredients include for

ammonium nitrate, urea, potash, and super-
phosphate. :

When operating in accordancc with the

present invention, effective amounts of the
glycines are applied to above-ground portions
of plants. The application of liquid and
particulate solid herbicidai compositions to

.above-ground portions of plants can be

carried out by conventional methods, e.g.
power dusters, boom and hand sprayers and
spray dusters. The compositions can also be
applied from airplanes as a dust or a spray
because of their effectiveness at low dosages.
The application of herbicidal compositions
to aquatic plants is usually carried out by

spraying the compositions on the aquatic
plants in the area where contro! of the

aquatic plants is desired.

The application of an effective amount of
the compounds of this invention to the plant
is essential and critical for the practice of the
present invention. The exact amount of active
ingredient to be employved is dependent upon
the response desired in the plant as well as
such other factors as the plant species and
stage of development thereof, and the amount
of rainfall as well as the specific glycine
employed. In foliar treatment for the control
of vegetative growth, the active ingredients
are applied in amounts from about 0.25 to
about 22.4 or more kilograms per hectare. In
applications for control of aquatic piants, the
active ingredients are applied in amounts of
from about 0.01 parts per million to about
1000 parts per million, based on the aquatic
medium. An effective amount for phytotoxic
or herbicidal control is that amount necessary
for overall or selective control, i.e. 2 phytotoxic
or herbicidal amount. It is believed that one

-skilled in the art can readily determine from

the teachings of this specification, including
Examples, the approximate application rate.

WHAT WE CLAIM IS:—
1. A compound of the formula

1 g
YO-L~CH,, ~K~CH_-P,
2N
¢ (-]
R-(l:-OZ
o

wherein Y is selected from hydrogen, lower
alkyl and alkali metal, each Z is selected from
hydrogen and alkali mctal, and R is selected
from vinylene, methylvinylene, alkvlene hav-
ing a chain length of 2'to 3 carbon atoms
between the free valences and 2 total of up
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to 8 carbon atoms, the monochloro derivatives _

of such vinylene and alkylene, phenvlene,
carboxyphenylene, - 3-nitrophenylene, tolylene,
cyclohexenylene, methylcyclohexenylene,
cycloalkylene of 4 to 6 carbon atoms, dicar-
boxycycloalkylene of 4 to 6 ring carbon
atoms,  dicarboxybenzoylphenylene, nor-

-~
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bornenylene, norbomylcne, N-methylpyr-
rolediyl, pyridinediyl, picolinediyl and thio-
phenediyl, provided that the free valences. on

the cyclic radicals must be in ortho relation- -

ship with respect to the ring carbon atoms.
2. A compound according to Claim 1
wherein R is selected from phenylene, cyclo-

“hexenylene and alkylene having a chain

length of 2 to 3 carbon atoms between the

' free valences and a total of up to S carbon

- atoms.
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3. A compound according to Claim
wherein Y and Z are alkali metal. -
4..A compound according to Claim

5. A compound according' to Claim
wherein R is phenylene.

6. A compound according to
wherein R is cyclohexenylene.

7. A compound according to Clim 2
wherein R is alkvlene having a chain length
of 2 to 3 carbon atoms between the free
valences and a total of up to $ carbon atoms.

8. A compound according to Claim 1
wherein R is cycloalkylene of 4 to 6 carbon
atoms.

9. A compound according to Claim 1
wherein R is tolylene. .

10. A compound according to Claim 1
wherein R is pyridinediyl. :

11. A compound according to Claim 1
where Y and Z are hydrogen.

2
. 2
wherein Y is lower alkyl. :
2
2

Claim

12. A compound according to Claim 1°

wherein Y is lower alkyl and Z is hydrogen.
13. A compound according to Claim 1
which is specifically disclosed in _any of
Examples I to XX, :
14. A process for producing a compound
of the formula '

i gm
" YO~C~CH,~N~CH. -pP
2 2 N
?ﬂ o2
R-(.!—OE
]

wherein Y is selected from hydrogen, lower
alkyl and alkali metal, each Z is selected
from hydrogen and alkali metal, and R is
selected from vinylene, methylvinylene,
alkylene having a chain length of 2 to 3

"carbon atoms between the free valences and

a total of up to 8 carbon atoms, the mono-
chloro derivatives of such vinylene and
alkylene,  phenylene, carboxyphenylene,
3-nitrophenylene,  tolylene, cyclohexenylene,
methylcyclohexenylene, cycloalkylene of 4 to
6 carbon atoms, dicarboxycycloalkylene of 4
to 6 ring carbon atoms, dicarboxybenzoyl-
phenylene, norbornenylene, norbornylene, N-
methylpyrrolediyl, pyridinediyl, picolinediyl
and thiophenediyl, provided that the free
valences on the cyclic radicals must be in
ortho relationship ‘with ‘respect to the ring

Y S ."ﬂ-"'vw(m-—\'-“v“’"‘ T M s e e e s e

carbon atoms, the step comprising reacting a
di(alkali metal)salt of N-phosphonomethyl-
glycine - or a mono(alkali metal)salt of
lower alkyl N-phosphonomethylglycinate with
an anhydride of the formula

4]

/\

e
. a/ o
\c

o/ \

wherein R has the same meaning as above,
the pH of the reaction mixture. being main-
tained in the range of about 6 to 10.

15. A process according to Claim 14,
wherein at least an equimolar amount of the
anhydride is employed relative to the glycine.

16. A process according to Claim 14,
wherein the pH of the redction mixture is
maintained in the range of about 7 to 9.

17. A process according to Claini 16
wherein a molar excess of the anhydride is
employed relative to the glycine.

18. A process according to Chim 14
wherein Y is hydrogen or lower alkyl and Z
is hydrogen which comprises the further step
of passing the reaction- mixture through an
ion exchange resin in the acid form.

I9. A process according to Claim 14
as hereinbefore described in any of Examples
I to XX, :

20. A compound that has been prepared
by a process according to any of Claims 14
to 19,
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21. A herbicidal method which comprises

contacting a plant with a herbicidally effective

amount of a2 compound of the formula

g 3
YO—C-CHz-I'ﬁ'-CH z-P\
(I:=O oz

R-S-OZ

o .

wherein Y is selected from hydrogen, lower
alkyl and alkali metal, each Z is selected from
hydrogen and alkali metal, and R is selected
from vinylene, methylvinylene, alkylene hav-
ing a chain length of 2 to 3 carbon atoms be-
tween the free valences and a total of up to 8
carbon atoms, the monochloro derivatives of
such vinylene and alkylene, phenylene,
carboxyphenylene, 3-nitrophenylene, tolylene,
cyclohexenylene, methylcyclohexenylene,
cycloalkylene of 4 to 6 carbon atoms, di-
carboxycycloalkylene of 4 to 6 ring carbon
atoms, dicarboxybenzo_v_]pheny!ene, nobor-
nenylene, norbornylene, N-meth_vlp_vrroledig,-'l,

pyridinediyl, picolinediyl and t iophenediyl,

" provided that the free valences on the cyclic

radicals must be in ortho relationship with
respect to the ring carbon. atoms. '
22. A herbicidal method’ according to
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. Claim - 21 wherein R is

10

selected from
phenylene, cyclohexenylene and alkylene
having a chain length of 2 to 3 carbon atoms
between the free valences and a total of up
to 5 carbon atoms.

23. A herbicidal method according to
Claim 21 wherein said compound is employed
at a rate of about 0.25 to 22.4 kilograms per
hectare.

24. A herbicidal method according to
any of Claims 21 to 23 wherein the said com-
pound is applied post-emergence to the plant.

25. A herbicidal method according to

“any of Claims 21 to 24 wherein the said com-

15
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pound is applied to a plant specified in
Table 1 or II.

26. A phytotoxic composition comprising
an inert adjuvant and a herbicidally effective
amount of a compound of the formula

g g™
m—c-cnz-li!-caz-r\
(i‘lﬂ 0z
~02
-

wherein Y is selected from hydrogen, lower
alkyl and alkali metal, each Z is selected from
hydrogen and alkali metal, and R is selected
from  vinylene, methylvinylene,

between the free valances and a total of up
to 8 carbon atoms, the monochloro derivatives

-of such vinylene and alkylene, phenylene,

carboxyphenylene, 3-nitrophenylene, tolylene,
cyclohexenylene, methylcyclohexenylene,

. cycloalkylene of 4 to 6 carbon atoms, di-

carboxycycloalkylene of 4 to 6 ring carbon
atoms, dicarboxybenzoylphenylene, norbor-
nenylene, norbornylene, N-methylpyrrolediyl,
pyridinediyl, picolinediyl and thiophenediyl,
provided that the free valences on the cyclic
radicals must be in ortho relationship with
respect to the ring carbon atoms.

alkylene -
-having a chain length of 2 to 3 carbon atoms

27. A composition according to Claim 26 -

wherein R is selected from phenylene, cyclo-.

hexenylene and alkylene having a chain
length of 2 to 3 carbon atoms between the

free valences and a total of up to 5 carbon

atoms. -

28. A composition according to Claim 27
wherein Y and Z are alkali metal.

29. A composition according to Claim 27
wherein Y is lower alkyl. :

30. A composition according te Claim 27
wherein R is phenylene. :

31. A composition according to Claim 27
wherein R is cyclohexenylene.

32. A composition according to Claim 27
wherein R is alkylene having a chain length
of 2 to 3 carbon atoms between the free
valences and a total of up to S carbon atoms.

33. A composition according to Claim 26
wherein R is cycloalkylene of 4 to 6 carbon
atoms,

34. A composition according to Claim 26

 wherein R is tolylene.

35. A composition according to Claim 26
wherein R is pyridinediyl. _

36. A composition according to Claim 26
wherein Y and Z are hydrogen.

37. A composition according to Claim 26
wherein Y is lower alkyl and £ is hydrogen.

38. A composition according to any of
Claims 26 to 37 wherein the composition
comprises a surface active agent. .

39. A composition according to any of
Claims 26 to 38 wherein the composition is

in the form of a pellet, a solution, a.

dispersion, an emulsion, a fincly-divided
particulate solid or a water-dispersible powder
composition.
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