LV 10102

@LV 10102 B

LATVIJAS REPUBLIKAS
PATENTU VALDE @ int.cl. 3 CO7F9/28
Latvijas patents uz izgudrojumu
1993.g.2.marta Latvijas Republikas likums
®@ Iszinas
@ Pieteikuma numurs: P-92-10 @ Ipasnieks(i):
. ALKALOIDA VEGYESZETI GYAR RT,
@ Pieteikuma datums: 04.05.1992* a body corporate, or, Kabay J.-u.28,
Tiszavasvari, H-4440 (HU)
Pieteikuma publikicijas lzgudrotajs(i):
datums: 10.05.1994 @ 0
: Fulgencio M. POWEL (HU),
@ Patenta publikicijas \L/:;zéc; '{;',T\EE:MéHtJ&b),
datums: 20.02.1995 Imre GULYAS (HU),

@ Prioritite:

6497/88 20.12.1988

PCT pieteikums:

Janos REPASI (HU),

Agota REPASINE VERES (HU),
Jozsef VIG (HU),

Istvanne KOCZKA (HU),

Edit FEHERVARI (HU),
Laszlone ROKA (HU),
Laszlone PETHE (HU),

Jozsef NEU (HU)

@ Pilnvarotais vai parstavis:

Abrams FOGELS, Patentu birojs
"ALFA-PATENTS", Marstalu iela 2/4, Riga,
LV-1050

@ Virsraksts:  Jauni, nehigroskopiskie monoamonija sali
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Aprakstiti jauni, nehigroskopiski,

R! — simboliz& hidroksil- vai alkilgrupu,

A — simbolizé pirméjas vai otréjds aminogrupas, kas satur
C,.4alkilamino- vai aminoalkilgrupas, vélams -CH,-NH-
vai -CH(NH,)-CH,-grupas;

B — simbolizé amonija jonu vai alkilaizvietotu amonija jonu;
ka ari aprakstiti panémieni to iegli$anai, ar kuriem, pagatavojot
monoamonija sali ar visparéjo formulu (1) saskana ar jebkuru
visparzinamu saju iegiSanas metodi, séls veidoSanas laikd vai
péc tas tiek novérsta vai kavéta diamonija sals ar vispargjo
formulu (V), ka ari citu piemaisijlumu veidoSanas. Aprakstitas ari
herbicidas vai augu aug$anu reguléjoSas kompozicijas, kas
satur nehigroskopiskos sélus, to pagatavoSanas panémieni un
nevajadzigu augu un nezalu apstridasanas metodes, ka .ari
aprakstita kompozicija, kas sastav no iesainojuma, kur§ sausd
stavokii ir ciets un, vélams, elastigs, izgatavots no tdeni $kistoda
poliméra, un kura ievietotas jaunds vielas vai kompozicijas.

* pieteikums pienemts ievérojot LR Ministru Padomes 1992.gada 28.februdra lémumu Nr.72 (PSRS pat.piet.Nr. 4742791 jesniegdanas datums 19.12.1989)
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I7ZGUDROJUMA FORMULA

1. Panémiens cletu, nehigroskopisku monoamoni ja sd]u ar kopé jo

formulu (1), kurd:

R1 ir hidroksilgrupa vai alkilgrupa;

Alr C1_4—a1kilam1nogrupé val aminoalkilgrupas, kas satur pirméjas
val otréjas aminogrupas, vélams, —CHZ—NH— vai —CH(NHZ)—CHZ—
grupas;

B ir amonija jons val alkilaizvietots amonli ja jons,

iegGZanaiar - parastajam zinamajam sd]u leglfanas metodém,

kas at $kiras ar to, ka minéta sa]a legl$anas laika vail péc

tam, - lidztekus citiem plemaisijumiem, tiek nomakta diamoni ja sa-

Ju ar formulu (V), kura Rl, A un B ir jau minét3s nozimes, veidosanis

val tle tiek alzvakti.

2. Panémiens pé&c punkta 1, kas a t & kiras ar to, ka ta-
Ja tiek izmantoti sekojo%ie procesi katrs atsevigki, vail tos kombiné-
Jot:

a) apstrada skabl ar kopéjo formulu (I1), kura R1 un A ir jau

min&€tds nozimes, ar bazisku (sarmainu) reagentu, kas spéj veidot jonu

+
B, kur B ir jau min&t3 nozime, polard organiska gkidinataja vai ski-



dinataju maisijuma, kas satur polaru organisko gkidinataju, kura maz
gkist val neskist sé}i ar kopéjo formulu (I) un skabe ar kop&jo for-
mulu (II), kuras Rl, A un B ir jau min&tas nozimes, bet kura labi k-
ist reagents ar bazisko raksturu un ki blakus produkts izvelidojies
diamonija sals ar kop&jo formulu (V), kura Rl, A un B ir jJau minétds

nozimes, ar neobligdtu talaku reakci jas maisIjuma karséSanu; val

b) diamonija sili ar kop&jo formulu (V), kura Rl, A un B ir jJau
minét3s nozimes, apstrada ar skabi ar visparéjo formulu (II), kura

Rl, A un B ir jau minétdas nozimes, metodel a) dotajos apstdklos; val

¢) skabi ar kop&jo formulu (II), kura R1 un A ir jau min&tds no-
zimes, apstrada ar tadu sall, kas sp&j veidot jonu B+, kur B ir jau
minétas nozimes, metodei a) dotajos apstadklos, vélams, vienbaziskas
vai divbaziskas karbonskabes sali ar pK vértibu robeZas no 2,27 lidz
5,58 un kopéjo formulu (VI), kura:

R2 ir udepradis, hidroksilgrupa, néobligati alzvietotas C1_4-a1-

kilgrupas, neobligdti aizvietota arilgrupa,

pieméram, skdbes ar kop&jo formulu (VI), kur RZ ir jau min&ta nozime,
trialkilamonija sali, plevienojot to reakcljas maisIjumam cietd veida
vai 3kIdumd un velcot procesu pie O - 150 oC. vélams, pie 20 - 80 °C;
val |

d) higroskopisku sali ar kopgjo formulu (I), kura R', Aun B ir
jau minétas nozimes, ekstragé ar tadu organisku égidinétéju. vélams,
polaru, vai #kidinatdaju maisljumu, ka; satur polaru organisku skidi-
nataju, kura maz skist val nésgist ;onoamonija sals ar formulu (I),

kur Rl, A un B ir jau min&tas nozimes, bet labi &kist diamoni ja si}iv
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ar kopéjo formulu (V), kur Rl, A un B ir Jau minétas nozimes; val

e) pie istabas temperatiras vakuuma val sildot no diamonija sals
ar kop&jo formulu (V), kura Rl, A un B ir jau minétas nozimes, vai no
monoamoni ja sal#, kur$ ir piesirpots ar minéto diamonija sali, elimi-
né pusi no amina, kas veido B+ Jjonu, kur B ir jau miné&tas nozimes,

kura parsniedz molaro. ekvivalentu; vai:‘

f) apstrada skibes ar kop&jo formulu (II) sali, kurd RI, Aun B
ir jau min&tds nozimes, metodel a) dotajos apstdk]os, ar reagentu,
kas spéj veidot jonu B+. kur B ir jau minétds nozimes, un neobligdti
izolé izveldojufos sdli ar kop&jo formulu (I), kura RI,A un B ir jau

minétas nozimes, vélams, filtréjot.

3. Panémiens p&c punktiem 1 vai 2, kas atskir a s ar
to, ka par izejvielu tiek izmantots N-(fosfonometil)glicins ar for-
mulu (III) val (3-amino-3-karboksipropil)metanfosfinskabe ar formulu
(IV) un par 8kidinataju tiek plelietoti alifatiskie spirti ar 1 - 6
oglek]a atomiem molekuld un/vai polialkoholi un/vai aromatiski spirti
ar 1 - 6 oglek]a atomiem s@anu virkn&, vélams, etanols un/vai.propa—
nols, piemé&ram, pagatavojot N-fosfonometilglicina mono-izopropilamo-
nija sali val monoamonija sali etanola wun/val izopropilspirta kla-
tieng&, vai aril N-fosfonomet?lglicina mono-izopropilamonija sali tira

a-kristalu formd (ar kuanas temp. 158 - 163 °C), ka izejvielu izman-

tojot N-fosfonometilglicIinu un lietojot metodi a) pé&c punkta 1.



4. Cieti, nehigroskopiski monoamonija sdli ar kopé&jo formulu

(I), kura:

Rl, A un B ir jau minétas nozimes,

un kuri ir praktiski brivi no diamonija sda}u ar kop&jo formulu v),
kura:

Rl, A un B ir Jjau minét3s nozimes,

piemaisijuma, vélams, cietals, nehigroskopiskais N-fosfonometilglici-
na mono-izopropilamonija sal§: - vai 5~tipa kristalu forma (X-tipa
kristaliem ku%anas temperatira ir 158 - 163 OC robezas un kristaliski
rezga raksturlielumi, kas noteikti ar rentgenstaru difrakcijas metodi
ir sekojo%i: 11,0; 9,06; 5,94; §5,54; 4{13; 3,71 A, bet raksturigas
absorbci jas joslas Furjé transformacijasAinfrasarkénaja spektra ir
pie 1660, 1600, 1553, 1545, 1075, 513 un 475 cm—l;‘P—tipa kristaliem
kusanas temperatira ir 143 - 155 %C robezss un kristaliské rezga rak-
sturlielumi, kas noteikti ar rentgenstaru difrakcijas metodi ir seko-
Jo&i: 7,00; 4,83; 4,47; 3,35; 2,815 A, bet raksturigds absorbcijas
Joslas Furjé transformacijas infrasarkanaja spektrda ir pie 1645,
1594, 1561, 1541, 1066, 500 un 455 cm-l) un cietais, nehigroskopis-
kais, kristaliskais (3-amino-3-karboksipropil)metanfosfinskabes
mono-izo-propilamonija sdlis (ér kuSanas temperatiru 199 - 203 °c
robe23s un raksturigajam absorbcijas joslam Furjé transformici jas
infrasarkanaja spektra pie 1640, 1601, 1530, 1138, 1037, 750 un 471

cm_l).

5. Kompozicija ar herbicidu vai augsanu regulé&josu darbibu,
kas at §k1lras ar to, ka ta satur ka aktivo vielu efektivu

daudzumu kristaliska, nehigroskopiska sdala ar kop€jo formulu (1),
rd
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kura:

Rl, A un B ir Jjau minétas nozimes,
vélams, kristalisku, nehigroskopisku (3-amino-3-karboksipropil)me-
tanfosfinskabes mono—izopropilamonija.séli vai kristalisku, nehigro-
skopisku N-fosfonometilglicina mono—izopropilamodija sali a- val b-
tipa kristdlu forma, kam neobligdti plevienotas pledevas un paligvie-
las, kuras pielieto pesticidu raZo%ana un/vai vielas, kas labveligi

izmaina produkta Ipagibas pielieto3anai lauksaimnieciba un/val tadas

vielas, kuram ir pa3am par sevi pesticida Ipasibas.

6. Kompozicija p&c punkta 5 ar herbicidu val augsanu regulé jo-
%u darbibu, kas at $ k1 ras ar to, ka td izveidota ka sausa
stavokli ciets maiss no Gdeni Zkistofa poliméra, kurd satur kompozi-

ciju péc punkta S.



NEW NON-HYGROSCOPIC MONO-AMMONIUM SALTS.

The invention  relates to new mono-ammonium salts, their
preparation and use as active ingredients of pesticides.

More particulaély the invention relates to new solid, non-
hygroscopic mono-ammonium salts of general formula I which
are substantially free of diammonium-salts of the general
formula V, brbcesses for their  preparation, pespicide
compositions containing the same, as wéll as preparation

and use of said pesticide compositions.

In this specification the meaning of the substituents in
the general formulae is always the following:

-R1 stands for hydroxy or alkyl-groups,

-A stands for (y1-4 alkyl-amino- or amino-alkyl-groups
Ccntaining primary or secondary amino-grcups, preferably
—-CH2~-NH- or CH(NH32)-CH-groups,

-B standes for ammonium-idn, or a1k§1~substituted ammonium-
Ion, '

- R2 stands for hydrogen, hydroxyl-, optionally substituted
C 1-4 aikyi-yroups, optionally substituted aryl-group.

The sSaits of general formula I are known as _ .
active ingredients of pesticides and their preparétion and
properties have been described in literature. The mono-
ammoniums salts of general formula I however are never de-
scribed to appear in other form than as hygroscopic
products, which are not resistant against humidity of nor-
mal atmosphere so that their application as pesticides was
therefore only brought about by dissolving the products in

water and selling the product in aqueous sclutions.

The inconvenience of this procedure is clear. It was
therefore the aim of our invention to find a method whereby
the mon-ammonium salts of general formula I - especially
the mono-isopropylammonium salt of N-(phosphonomethyl)-

glycine and the mono-isopropylammonium salt of (3-amino-3-



‘carboxy=propyl)=methane-phosphi

can be obtained in a form which iS non-hygroscopic, ena-
bling thus the transportation, commercialisation and even
the use in solid form, or - when direct use on the field is
brought about ih aqueous solution - to ensure that the solid-
can be dissolved before use, bringing thus transportation |
and storage to reasonable costs as compared with the pfe-.
sent situation when aqueous solutions are transported and
stored. The aqueous solutions in commerce contain 30 - 50%
of the active ingredient as a maximum. Handling of the hy-
groscopic salts also causes environmental and health-care
problens wﬁich would be avoided with non-sticky, non-
hygrosdopic products. The products have mostly acidic cha-'
racter and attack even the material in which they are
transported so that greatest care and the proper material
for their protection is needed - which all increase the
costs of application.

The most important representatives of the compounds of
general formula I are the pesticide ingredients mono-
isopropylammonium salt of N-(phosphonomethyl)-glycine and
ihe wwnc—-isopropylammenium salt of (3—aminc—3-c?r5ﬂvy-
propyl)-methane phosphinic acid- however their ammonium-
salts are also important.

e

The above salts, their preparation‘éﬁd use was described in
several publications such as USP 3.315.675, 3.56.672,
4.405.531, 3.868.407, 4.140.513, 4.315.765, 4.397.676 and
HU-Patent 184.601 as well as USP 3.288.846, 4.507.250,
4.147.719, 4.487.724; German Patent 3.312.165, European
Patents 249.188, 265.412, 301.391, and Japanese Patents
€0.248.190, 02.190.196, 59.181.288."

Different methods were developed to avoid the consequences
mentioned above. Thus different additives were proposed as
auxiliary agents to ensure the production of wettable
powders and their use /e.g. European Patents 256.942,
352.508,Japanese Patents 01.42.409, 58.18.311, 62.175.407,
62.175.408, and USP 4.405.531. However when used in
practice great care has to be taken to protect these



powders against humidity, to use up the >ags when -opened, -
to store- the products under proper conditions etc. -
whereby the additional materials do not give the results

that are aimed at when used for some time. Another approach

of the problem was the suggestion to spray-dry the product

/Jap.Pat. 63.10.701/ or again a different one to admix the

salt with a solvent and a moulded surface active agent -
———— e

giving thus a mixture from which the solvent is evaporated

and the surface active agent is cooled until solidified,

whereupon the solid product is formulated /European Patent
02.06.537/."

The preparation of the salts is mostly brought about by
reacting the acidic partner with the basic partner
reactant in aqueous media, (e.g. Hungarian Patent 185.003,
Swiss Patent 620.812 and German Patent 2.717.440) though
the 1literature also teaches réaction of the acid with the
basic reactant without solvents, whereupon the mould of
surface active agent is added to the reaction miiture and
formulation 1is carried out after cooling of the mixture.
/See also Spanish Patent 530.743 where benzene or water are
proposed as solvents for a similar method./

All publications are common - when making any statement
about the quality of the products. obtained - that they are
hygroscopic /e.g. German Patent No.2.717.440, Swiss Patent
No.620.812 for the ammonium salt of glufosinate/ and some
state that the products are solidified as glassy materials
which can be ground in mortars but still are hygroscopic
when stored.

According to Hung. Pat. Appl. 1322/90 a new formulation of
N-(phosphonomethyl)-glycine consisting of a water-soluble
bag containing the sodium or the potassium salt of N-
(phosphonomethyl)-glycine as a wettable powder, which is
easy to use. The authors of said patent teach, that they
were unable to make similar formulations using the wmono-
isopropylammonium salt of N-(phosphonomethyl)-glycine
because of the extreme hygroscopic nature of the mono-

isopropylammonium salt. Nor is the aqueous solution of the



»mono-lsopropylamﬁonlum=salt~of”“N;(pﬁbsphonomethyij?glycine
suitable '(according to said publication) because the
solution dissolves the material of the bag before use.

When investigating some of the prdducts obtained according
to some of the known methods /e.g. when reproducing ‘the
processes of European Patent 02.56.608 and Spanish Patent-
530.743/ we found that the products obtained were not
strictly the mono-isopropylammonium salt of the acids in
caption.

The basis of our invention was the recognition that the
known  methods investigated always resulted ‘mono-
isopropylammonium salt of products which contained certain
amounts of the di-ammonium-salts of general formula V.

The presence of small amounts of the di-ammonium-salts of
general formula is not evident from the analysis of the
products by way of classical analysis: the mono-ammonium
salts of general formula I might contain some free acids of
general formula II along with the di-ammonium-salts of
general formula V - giving thus analytical results hiding
the presence of the di-ammonium-salts.
~

When isolating di-amnmonium-salts ‘of general formula V we
ascertained that these salts differ considerably from the
mono-ammonium salts as regards hygroscopicity so that slight
amounts of the di-ammoniun-salts influence the hygroscopic

properties of such salts dramatically.

When investigating the N-(phosphonomethyl)-glycine obtained
with known methods by means of FT - IR spectroscopy we
found that the products always contained the carbonyl va-
lency oscillation bonds of free N-(phosphonomethyl)-glycine
at 1717 and 1733 cm-l wave-length and the carboxylate
oscillations of the free carboxylate in the N-
(phosphonomethyl)-glycine di-isopropylammonium-salt at 1561
and 1633 cm~l. The change of the proportions of these bonds
- shows the change in the ratio of components. This was

shown by preparing standurd samples of the mono - and the

P



di-iso-propyl-ammonium salts and tékinértheir -calibration

spectra.

It can be seen from the IR spectroscopic data that also
glufosinate exists 1in two different forms of twin-ionic
‘structure. Thus the  carboxyl group can appear both .in
dissociated form at 1640 and 1600 cm~l and in non-
dissociated form at the absorption band at 1733 cm~1 and
1728. '

care has to be taken when preparing the samples as well.

Sometimes'the mono-ammonium-salts - which are contaminated.
with di-ammonium-salts as well as with the free acid - are

subject to additional reaction steps when the samples are

dissolved before taking the spectra - giving thus results

that are not typical for the product before measurement.

When comparing the spectra obtained with our own methods it
is clear that in the products prepared according to our in-
vention the un-dissociated carbonyl group absorption bonds
disappear at 1730 cm~l and the dissociated carboxyl bonds
which are characteristic for the salts increase at 1640 and
1600 cm-1,

~

when already having the above spectroscopic data the' HPLC =~

methods and automatic melting point analytical methods can
be used to complete definition of the properties of the new
salts.

"Non-hygroscopic" according to our invention means, that
when exposed at 25 C to an environment contdining 60% humi-
dity no observable uptake of water takes place within 3
weeks or this uptake is less than 0.1%. The salts are cry-
stalline, they have melting point ranges that are different
from those published before and their water-solubility is
somewhat increased as compared with the salts prepared with
the known methods.

First objects of our invention are thus non-hygroscopic
salts of general formula T.



‘Preferred products accofding to our invention are the
solid, non-hygroscopic mono-isopropylammonium salts of N-

(phosphonomethyl):glycine of the a and/or B crystal type.

The a-crystal-type has a melting point range of 158 - 163 C
and the characteristic values of crystal - lattice - levels

when measured by way of X-ray-diffraction are as follows:
11.0, 9.06, 5.94, 5.54, 4.13, 3,71, while the characteri-
stic absorption bands obtained by FT-IR-spectroscopy are
1660, 1600,1553, 1545, 1075, 513 and 475 cm—1.

Other ' preferred products according to our invention are
the solid, non-hygroscopic, crystalline mono-isopropyl-
ammonium salts of N-(phosphonoﬁethyl)-glycine of the B8
crystal type, having a melting point range of 143 - 154°¢C
and the characteristic values of crystal -~ lattice- planes
when measured by way of X-ray-diffraction are as follows:
7.00, 4.47, 3.35, 2.815, while the characteristic
absorption bands obtained by FT-IR-spectroscopy are 1645,
1594, 1561, 1641, 1066, 500 and 455 cm-1. '

The mono-isopropylammonium salt of N-(phosphonomethyl)-
gl§§ine ~can thus appear in two different grystal types
which we named a and B types. None of these has ever been
described as a non-hygroscopic, crystalline product.

A further preferred product according to our invention is

the solid, non—hygroscopic, crystalline (3-amino-3-carboxy-

propyl)-methane-phosphinic acid mono-isopropylammonium salt
having a melting point range of 199 - 203°c, while the
characteristic  absorption bands obtained by  FT-IR-
spectroscopy are 1640, 1601, 1530, 1138, 1037, 750 and 471
cm-1,

A further subject of our invention is the process for the
synthesizing of a solid, non-hygroscopic salt by preparing
the mono-ammonium-salt of general formula tI) according to
a method known generally for the preparation of salts, whe-

reby - along with avoiding other contaminations - on the



course of or after salt-formation the di—ammoniﬁm—sélt of
the general formula (V) is eliminated or its formation is
repressed. .
Preferred processes according to our invention comprise
the use of the following processes alone or in combination
with each other

a.)

reacting the acid of the general formulé (II) with a reac-
tant of basic (alkaline) character capable to form the ion
B* -in an organic, polar solvent or in solvent- mixture
containing an organic, polar solvent, in which the salt and
acid of general formulae (I) and (II) are not, or only
slightly soluble, while the reactant of basic character and
the di-ammonium-salt of general formula (V) formed as by-
product are readily soluble, and optionally the reaction
mixture is heated subsequently or

b.)

a di-ammonium-salt of the general formula (V), is reacted
with an acid of the general formula (II) under the reac-
tion conditions of the method a) or

B

c.)

an acid of the general formula (II) is reacted with a salt
capable to form the ion Btunder the reaction conditions of
the method a) or

d‘)

a hygroscopic salt of the general formula (I) is extracted
with an organic,preferably polar solvent or a solvent-mix-
ture containing an organic, polar solvent, in which the

mono-ammonium salt of general formula (I) is insoluble
or slightly soluble, while the di-ammonium-salt of general
formula (V) is readily soluble or

e.)

eliminating at room temperature in vacuo or with heating
from a di-ammonium salt of general formula (V) or from a



mono-ammonium salt which is contaminated with such di-ammo-

nium-salt the quantity of the amine containing the Bt-ion
which is above the mole-equivalent, or

f.) .
reacting a salt of the acid of the general formula (II),

using the reaction conditions of the a.) method with a re-.

actant which is capable to form the ion B -
and optionally isolating the salt of general formula (I)
thus formed preferably by filtration.

When carrying out the above processes it is preferable to
use as a starting acid N-(phosphonomethyl)-glycine of
formula (III), or (3-amino-3-carboxy-propyl)-methane-phos-
phinic acid of the formula (Iv).

Solvents that are suitable for our process are aliphatic
alcohols containing 1-6 carbon atoms and/or poly-alcohols
and/or aromatic alcohols containing 1-6 alkyl side chains.

It is preferable to prepare N-(phosphonomethyl)-glycine -

mono-isopropyl-ammonium-salt or - mono-ammonium-salt in the
presence of ethanol and/or propanol. Preferred temperature
ranges for the method c.) reactions are 0 - 150'0,
preferably 20 - 8o C. '

According to method a.) it is essential to use the proper

solvents that have to be chosen according to our invention.
As stated above, it is the solubility tests that have to be

performed before such choice is made. It is essential that

such solvents have to be used in which the salt of general
formula (I) and the acid of general formula (II) are
practically insoluble or but slightly soluble, while the
reactant of alkaline character and the di-ammonium-salts of
general formula (V) are readily soluble.

A supposition of how the process might take its course is’

"the following: The reaction starts on the surface of the

acid - particles suspended in the solvent system. Since the
acid is two-basic and the amines are present in excess, on

the surface of the acid the di-ammonium salts are formed,
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which - because‘they are readily soluble iin the solvent -
quit the surface of the acid particles and dissolve, lea-
ving the surface open to enter into reaction with further
amounts of amine. As soon as the amine or other basic reac-
tant is used up, the remaining dispersed acid and the di-

~ammonium-salt ,in solution can enter-into -an “ion-transfer
reaction so that the mono-ammonium salt is formed. Since
the solubility of the mono-ammonium-salt is very small in
the solvent-mixture used, the mono-ammonium salt precipita-
tes continuously.

We have found that polar organic solvents or such solvent
mixtures which contain organic polar solvents are suitable
for the purpose of method a.) of our invention.

The above theory is supported with the changes which can be
observed when e.g..N-(phosphoﬁomethyl)-glycine is reacted
with isopropylamine according to method a.) of our
invention: '

When a dispersion of the N-(phosphonomethyl)-glycine in
absolute ethanol is made a liquid of strong white colour is
obtained. On subsequent addition of isopropylamine the
colour gets lighter and - on addition of the whole quantity
of isbpropyl amine and eventually after heating - the
reaction mixture gets clear, almost transparent, followed
by precipitation of the mono-ammonium-salt on cooling.

Once knowing that the above method is suitable for the
preparation of the mono-ammonium-salt which is
substantially free of the di-ammonium salt, the application
of other methods is also possible.

To investigate the process we prepared the di-ammonium-salt
using double amounts of the isopropylamine and made tests
concerning this product and its solubility. /see Tables IV
and V. We then used this products as starting materials for
methods b.) and e.) .of our process.

The above experiments also show why it was not possible to



obtain pure mono-ammonium-salts according to the methods of
EP 256 608 and Spanish Patent 530 743: They used solvents
in which the rdi—isoproylammonium salt is not readily -
soluble and resulting in considerable contamination of the
nono-ammoniun-$alt with both the di-ammonium-salt and the
starting acid. '

When using the method c.) it is adventageous to react the
acid of general formula (II) with the salt formed with a 1
or 2 basic carboxylic acid of the pK-value of the range
2,27 to 5,8. The acids may have the general formula (VI).

Thus when preparing alkyl-ammonium salts according to the
method c.) one may proceed by applying the alkyl-ammonium
salt of the acid of the general formula (VI) which is added
to the reaction in solid form or in solution.

Preferred temperature ranges for the method c.) reactions
are 0 - 150'C, preferably 20 - 80 C.

Acccerding to our method c.) the salts of the amines are

used. The salts are generally easier to handle than the

amines; which have rather low boiiihg points. Preferable

carboxylic acids are for eiample such as acrylic acid, ben-

zoic acid, acetic acid, formic acid, propionic acid, butyric
acid, valeric acid and others.

‘The salts may be prepared separately and the isolated salts
may be added to the acids of geheral formula II. However
one may also proceed by preparing the salt in solution, and
add the solution without isolating the salt after making
the proper analytical evaluations.

The processes according % our invention are simple, they
do not need any special equipment, they do not raise en-
vironmental problems while leading to the new crystalline

nmono-ammonium salts according to our invention.



contain as an active ingredlent‘an effective amount of g
Crystalline, non-hygroscopic (3-amino-3—éarboxy—propyl) -

methane~phosphinic_ acid-mono-isopropyl T.ammonium salt or
of the mOno—isopropylammonium salt of N-(phosphonomethyl)-
glycine'of the @ and/or B Crystal type.

stances, inhibitors of dust ang foam formation, promoters

Preferable auxiliary Products are the following:
~water-soluble alkyl-sulphates, alkyl-phosphates,
-alkyl—benzene—sulphonate,

-naphthyl-sulphonates, alkyl-naphthyl~sulphonates,
=Sulphatizeq fatty alcohols, amines, acig amides,
—sulphatized, Or sulphonateqg fatty acig esters
=Sulphonated Plant oils,

-alkyl-phenols such as iso-octyl-pbenol and nonyl-phenol
;polyoxy-ethylene derivates and hexytha] anhydrides

’



-poly (oxy-ethylene) derivates of mono-klong carbon chain)
fatty acid esters
-polyoxy-ethylene-alkyl-ether, polyoxy-ethylene-alkyl-aryl-
ethers, "' f i
-polyoxy-ethylene-alkyl-aryl-ether formaldehyde condensates,
-polyoxy-ethylene-alkylene-aryl-ethers,
-polyoxy-alkylene-alkyl esters,
-polyonyalkylene-sorbital-, sorbitane and glycerol esters,
-polyoxy-alkylene block copolymers,
-polyoxy—alkylene-a11y1-su1phonamides,
-polyoxy-alkylene-alkyl-glycerol-esters,
-polyoxy-alkylene-resin esters,
-polyoxy-propylene blockcopolymers,
-polyoxy-ethylene-oleyl ethers,
-polyoxy-alkylene-alkyl-phenols and mixtures thereof
-polyoxy-alkylene-alkyl-amines such as ethoxylated
tallow-amine, ethoxylated olein-amine,
-ethoxylated soy amine, ethoxylated cocoa amine, ethoxylated
synthetic alkyl-amines, propoxylated amines and mixtures
-polyoxy=-alkylene-alkyl and alkyl-aryl-ether-sulphates, .
-polyoxy-alkylene styryl-phenyl-ether-sulphates,
-alkyl-naphthaline-formaldehyde condensates,
-alkyl-diphenyl-ether-sulphonates,
—poly—6xy4aIRYn-alky1—phosphates . o
-polyoxy—alkylene-phenyl—ether—phosphates,
-polyoxy-alkyl-phenol-phosphates,
-polycarboxylates, N-methyl-fatty acid laurides,
-amine-oxydes, such as lauryl-dimethyl-amine-oxyde,
-surface active salts of N-(phosphono-methyl)-glycine e.g.
N-(phosphono-methyl-glycine N,N-bis(hydroxy-ethyl-cocusamine salt
-saturated fatty alcohols,
-organic acid esters, lactic acid ethyl ester,
dibutyl-phthalate, adipic acid-isopropylester,
-fatty acids, fatty acid salts, fatty acid esters,
-ethyl-oleate, ethyl-stearate, di-n-butyl-adipate,
-lauric acid-hexylester, dipropylene glycole-pelargonate,
-isopropyl-myristate, isopropyl-palmitate, isopropyl-stearate,
-oleic acid, oleylester, oleic acid-dodecyl-ester,
polyglyceryl-lauric acid ester,
-capryl/capric acid esters of saturated fatty alcohols,
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-glycerol-poly-vinyl-alcohol derivates,

-phospholypides, alkyl-polyglycoside derivates

-methyl-, hidroxy-ethyl-, hydroxy-methyl and other cellulose-,
se derivates '

-poly-vinyl derivates,

-lignine sulphonates, polymeric alkyl-naphthaline sulphona-

tes, ‘

-poly-(methylene)-bis- (naphthalene sulphonate), N-methyl-
N-(long chain) fatty acid laurates

—quaternéry ammonium salts, alkyl-, and alkyl-aryl ammonium
halogenides, e.g.10-18 carbon atom alkyl-dimethyl-,
alkyl-trimethyl-, alkyl-benzyl-dimethyl-ammonium-chlori-
des e.g. cetyl-trimethyl-ammonium chloride,

-anionic, cationic, non-ionic, or amphoteric flour —~ aly-
phatic wetting agents,

-silicone-copolimer-based surface activants,

~tetraethoxy-silane derivates,

The compositions may preferably contain special inorganic or
organic nitrogen containing products as additives, such'as
urea, urea - derivatives or further inorganic salts such as
calcium-, sodium-, ammonium- chloride, — sulphate,
—phosphate,~borate and the like. -
* . . -
They also may contain par-affine hydrocarbons, mineral oil

fractions, natural plant oils, organic solvents.

Inert vehicle products such as diathomic earth, caoline,
attapulgit, fuller earth, montmorillonit, bentonite,
synthetic silicic acids, thiosulphates and other agents
which are adjuvants when using the compositions..

Being solid products the compositions may take different
forms depending of the requirements of use such as pellets,
powders, tablets, granules using suitable equipments.

In addition to the above the compositions according to the
invention may also include further products which have
pesticide or other biological activity per se. These might
be insecticides, fungicides herbicides, plant growth
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regulating agents or chemical fertilizers, trace elements
etc.

*

Preferable combination partners of this type are e.g.  the

following:

2,4-D = 2,4-dichloro-phenoxy-acetic acid ,
endotal = 7-oxobicyclo/2,21/heptene-2,3-dicarboxylic ac1d

2,4,5-T = 2,4,5—trlchloro-phenoxy-acetlc acid,
MCPA = 4-chloro-o-tolyloxy-acetic acid,

MCPB = 4-(4-chloro-o-tolyloxy)-acetic acid,

glufosinate = ammonium-/3-amino-3-carboxy-propyl/-methyl-
phosphinate,

bialafos = dl-homoalanine-4-yl-methyl-phosphinate

etafon = 2-chloro-ethane-phoshonic acid,

]

mekoprop 2-/2-methyl-4-chloro-phenoxy-propionic acid,

pikloram 4-amino-3,5,6-trichloro~picolic acid,

benzak = 2,3,6-trichloro-benzoic acid,

dalapon = 2,2-dichloro-propionic acid,

dikamba

dichlorprop = 2-/2,4-dichloro-phenoxy/-propionic acid

scepter = 2-/4,5~ -dihydro-4-methyl-4-/1-methyl-ethyl/-5-oxo-

_ lﬂ-lmxdazole 2-yl-3-quinoline carboxyllc acid -~

pursuxt 2-[4,5~-dihydro-4-methyl- 4-/1-methy1-ethyl/- -oxo—:
1H-imidazole-2-yl]-5-ethyl-3-pyridine carboxylic acid,

atrazin = 2-chloro-4-/ethyl-amino/-6-/isopropylamino/-s=
triazine

"

3,6-dichloro-o-anis acid,

simazin = 2-chlor-4,6—bis/ethyl—amino/—s—triazine,

diuran = 3-/3,4-dichloro-phenyl/-1,2-dimethyl-urea,

linuron = 3-/3,4-dichloro-phenyl/~1-methoxy-l-methyl-urea,

NES = l-naphthyl acetic acid,

orest = 2-[3-(4,6- dlmethyl-pyrlmldlne- -yl}ureldo—sulphonyl]—
benzoic aciq,

glean = 1-[2—chloro—phenyl-sulphonyl/—B-/4-methoxy-6-methy1-

1,3,5—triazine-2-y1]—urea,

allin = methyl-2-[{4-methoxy-4-methyl-1,3,5-triazine-2-yl}-
amino-carbonyl ]-amino-sulphonyl-benzoate,

klasszik = ethyl-2-[{4-chloro-6-methoxy-pyrimidine-2-yl}-
amino]-carbonyl-amino-sulphonyl-benzoate

fomesafen = 5-[chloro-4-(trifluoro-methyl}-phenoxy]-N-methyl-
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sulphonyl/—2—nitrobenzamide,
oxyflurofen = '[2—chloro—1—(3—ethoxy—4—nitro—phenoxy)-4-
/trifluoro-methyl]-benzene, |
-feroe = [ phenoxaprop-ethyi(#_)ethyl—2,4(-6-chloro—2;
benzoxazolyl)-oxy—phenoxy]-propanoate, _
-alachlor = 2-chloro—2:,6,:—diéthyl—N—/methoxy—methyl/—
acetanilide,. A
-propachlor = N-isopropyl-2—chloro—acetani1ide;
-butachlor = N-/butoxy—methyl/—z,6—diethyl-2-chloro-
acetanilide, |

-metachlor = 2—chloro-z-ethyl—6-methy1-N—/1—methy1—2-methoxy—
ethyl/-acetanilide etc.

A further object of our invention consists in processes for
the preparation of a herbicidal or plant - growth
regulating compositions by formulating with the methods
known for formulating of pesticides 0.1 to 99.9% of an ac-
tive ingredient according to our invention together with
auxiliary products used in pesticide formulation and/or
with products which favorably modify the properties of the

active ingredients when used including products that have
biological properties or are known to be active ingredients

of pesticides per se.

-~

Further objects of our invention are herbicidal or plant-
growth—regulating compositions consisting of a bag, which
is solid in its dry state, which is made of a water-soluble
polymer and which contains the compositions according to

our invention.

preferred products qf this type are those containing the mo-
no—isopropylammonium salt or mono-ammonium-salt of N-(phos-
phonomethyl)—glycine or the mono—isopropylammonium salt or

mono-ammonium-salt of glufosinate.

The bags used according to the invention are of the size
taking 0.1 - 10 kg, preferably 0.5 - 5 kg of the
" compositions according to the invention. They may prefera-
bly be totally filled with the composition of the inven-
tion. However some space might be left to facilitate addi-
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tion of certain substances before use.

The bags are solid and flexible at the temperature and hu-

midity of the ambiance. The thickness of the walls amounts

to 20 - 100 microns, preferably to 30 - 60 microns and they
are welded at at least one side.

The water-soluble bags used according to our invention as
above are known per se. The water-soluble polymer applied
may be the following:

- polyvinyl alcohol polymers, especially polyvinyl
alcohol polymers plastified with polyvalent alcohols,

methyl' cellulose

ethylene oxyde copolymers

polymers of vinyl pyrrolidone or vinyl acetate,

gelatine, carboxy methyl cellulose, dextrose, :hydroxy-
ethyl-cellulose or '

- methyl cellulose combined with  poylvalent alcohols, such
as ethyiene glyccl, propylene glycol, glycerol, sorbitol

and others.

It might be necessary to protect the bags by putting thew
into bigger containers or collective packages. These may

re made of cheap material such as plastics, cardboard or
aluminitm. These do not influence safety of the . products
for the environment because they do not contact the
pesticid within the polymer bags according to our invention

directly.

The polymer bags according to our invention may contain the
mono-ammonium salt of general formula I alone or in form
of the compositions as detailed above. They may alsd
contain additional products such as protecting colloids,
products to increase density, tyxotropic products,

stabilizers etc.

When using the bags according to our invention the bags are
thrown into the required amount of water while stirring
intensively. The polymer material disappears within about 2
minutes, the herbicide composition dissolves or disperses
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in the water and the liquid thus obtained can be used in
the field as needed.

A further object'of the invention consists in a method to
kill unwanted plants or to influence the growth of'-plants
by treating said plants in the field with an effective
amount of a herbicidal or plant-growth-regulating composi-
tion according to our invention by way of aispersfng. the

composition ¢n the plants in the form of aqueous or water /

organic ‘solvent solutions or dispersions or suspensions.
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Details of the invention are given in the Examples by way
of illustration and not of limitation.

I.CHEMICAL EXAMPLES -

Example I.1.

50 g (0.3 moles) of N-(phosphonomethyl)-glycine are reacted
with 17.5 g (0.3 moles) of 1sopropylam1ne in 200 ml of 96°
ethanol at room temperature. The mixture is refluxed for half
an hour, filtered, concentrated by evaporafion and crystalli-
zed. 699 (0.3 moles) of crystalline, dried mono-isopropylam-
monium ‘salt of N-(phosphonomethyl)-glycine are obtained. The
product is not hygroscopic, readily soluble in water. Melting
range 161 - 163°C. It contains 73.9% N-(phosphonomethyl)}~-glycine.
Yield 99.95%. Characteristic absorption bands (FT-IR spectro-
scopy, cm—1) 1660, 1600, 1553, 1545, 1075, 513, 475, charac-
teristic values of crystal-lattice-planes measured with X-ray-
diffraction: 11.0, 9.06, 5.94, 5.54, 4.13, 3.71. (a type cry-
stals).

Example I.2.

100g (0.59 moles) of N-(phosphonomethyl)~-glycine are reacted
with 359 (0.59 moles) of isopropylamine in 400 ml of absolute
ethanol at roon temperéture. The suspen51on warns up to 49'C‘>9
and is then refluxed for half an hour by heating to 78°C. On
cooling to room temperature, filtration and drying 129.0 g
(0.57 moles) of crystalline mono-isopropylammonium salt of N-
(phosphonomethyl)-glycine are obtained. The product is not hy-
groscopic, readily soluﬁle in water. Mp: 161 - 162°C. It con-
tains 74% N-(phosphonomethyl)-glycine. Yield: 99.86%. Characte-
ristic absorption bands /FT-IR spectroscopy, cm~1): 1660, 1600,
1553, 1545, 1075, 513, 475, characteristic values of crystal-
lattice-planes measured with X-ray diffraction: 11.0, 9.06,

5.94, 5.54, 4.13, 3.71. (a type crystals)

Using the method of Example I.2. the following results are
obtained :
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Ex. amine solvent png*-salt yield pmg con-
. g/mp ‘C % tent %
I.3. iso- n.propanol 130.7g 99.9 . 74
propyl- . 159-160
I.4. iso- n.butanol 129.33g ' 99.91 74
propyl 159-160
I.5 ‘iso- n.amyl- 123.7g ‘ 98.7 73.2
propyl alcohol 158-159
I.6. iso- dimethyl- 115.1g 98 73.0
propyl formanmide 148-153?

*=N-(phosphonomethyl)-glycine

Examplel7.

200 g (1.18 moles) of N-(phosphonomethyl)-glycine and 140 g
(2.37 moles) of isopropylamine are reacted in 600 ml of ethanol
and - the reaction mixture which warms up to 58°C by reaction
heat is further refluxed for half an hour. Or coolirg, eVE-
poration and filtration 335.8 g (1.17 moles) of the di-(mono-
isdproleamine)fgplt of N-(phosphonomethyl)-glycine are ob-
‘tained in the form of light crystals. The product is realiily
soluble in water, mp. 145 - 150°C. N-kphosphonomethyl)-glycine
content: 57.5%

170 g (0.59 moles) of N-(phosphonomethyl)-glycine-di-(mono-iso-
propylamine)- salt are reacted with 100 g (0.59 moles) of N-
(phosphonomethyl)~-glycine in 400 ml of ethanol, refluxed

for half an hour and the milk-like suspension is filtered

on cooling to room temperature. The product obtained is
dried to give 269.2 g (1.18 moles) of mono-isopropylammoni-

um salt of N-(phosphonomethyl)-glycine, melting at 158 -
160°C. The product is non-hygroscopic and contains 74% of

N~-{phosphonomethyl)-glycine.

Example I.8

100 kg of N-(phosphonomethyl)-glycine are added to 400 1 of
ethanol in an autoclave vessel of 1 m3. 35 kg of isopropyL
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amine are added under nitrogen athmosphere to.the mixture
of 20°C while stirrihg constantly. The mixture warms up to
45°C and is thenﬁheated to its boiling point and refluxed

for 1 hour. On cooling to 20°C the mono-isopropylammonium-
salt of N-(phospﬁdnomethyl)—glycine is centrifugated, the A
salt washed with 30 1 of ethanol and dried after repeated.
centrifugation. The washing is united with the mother lay-

er.

130.1 kg of mono-isopropylammoniumsalt of N-(phosphonomethyl)-
glycine are obtained. Contains 74% of N-(phosphonomethyl)-
glycine. The product is non-hygroscopic, readily soluble in wa-
ter. Mp: 153 - 156°C.

Example I.9 .

181 g (1 mole) of (3-amino-3-carboxy-propyl)-methane-
phosphinic acid are reacted with 59g (1.0 mole) of
isopropylamine at room temperature in 300 ml of methanol. The
mixtﬁre is refluxed at 65°C for 30 miﬁutes, cooled, filtered and
the crystals are dried to give 232g of mono-isopropylamtoniumsalit
of (3-amino-3-carboxy-propyl)-methane-phosphinic acid, which is
non-hygroscopic, readily soluble in water, melting at 203 -
203.5°C, céntaining 75% _(3-amiﬁo-3-6arboxy—propyl)—ﬁethahe-

phosphinic  acid. Yield: 97%

Example I.10

181 g (1 mole) of (3-amino-3-carboxy-propyl )-methane-phosphinic
acid are reacted with 59g (1.0 mole) of isopropylamine at xroom
temperature in 800 ml.of ethanol. The mixture is refluxed for
30 minutes, cooled, filtered and the crystals are dried to give
23529 of mono-isopropylammoniumsalt of (3-amino-3-carboxy-pro-
pyl)-methane-phosphinic acid, which is non-hygroscopic, readi-

ly soluble in water, melting at 199 - 203°C, containing 74%

(3-amino-3-carboxy-propyl)-methane-phosphinic acid. vield: 98%.

Example I.11
181 g (1 mole) of (3-amino-3-carboxy-propyl)-methane-phosphinic
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acid are reacted at room.temperature‘with 17g (1.0 mole) of
ammonia (previously dissolved at 0°C in methanbl). The mixture
warms up spontaneously to 35°C and is then refluxed at. 65'C.
for 30 minutes, cooled, filtered and the crystals are dried to:
give 193g of (3-amino-3-carboxy-propyl)-methane-phosphinic acid
ammonium salt, which is non-hygroscopic, readily soluble in wa-
ter, melting at 207 - 209°C, containing 90% of (3-amino-3-
carboxy-propyl)-methane-phosphinic acid. vield: 97.5%

Example I.12 .
169.1 g ( 1lmole) of 100% N-(phosphonomethyl)-glycine and 59.11g
(1 mole) of 100% pure i.propylamine are reacted in 700 ml of
absolute ethanol at room temperature. The suspension is reflu-
xed for 30 minutes, cooled to room temperature and filtered.
216.78g (0.95 moles) of the mono-isopropylammmonium salt of N-
(phosphonomethyl)-glycine are obtained. The product is cry-

stalline, non—hYgroscopic, readily soluble in water, melting at
161 - 163°C. Characteristic absorption bands /FT-IR spectrosco-
py, cm~1): 1660, 1600, 1553, 1545, 1075, 513, 475, characteri-
stic valués of crystal-lettice-planes measured with X-ray diff-
raction: 11.0, 9.06, 5.94, 5.54, 4.13, 3.71. (a type crystals)

(¥ig-1,3,6)

Example I.13

The reactants as in Example I.12 are reacted in 70 ml of
distilled water, while the i.propylamine is added slowly.

The solution obtained is heated for 1 hour at 100°C, co-

oled to room temperature, the crystals filtered and dried.
228.20 g (1 mole) of the mono-isopropylammmonium salt of
N-(phosphonomethyl)-glycine are obtained. The product is
non-hygroscopic, readily soluble in water, melting range
147 - 153°C. (B type crystals). (?:5?_,‘{)

Example I.14

The product obtained according to Example I.12 is refluxed for
2x0.5 hours in 700 ml of absolute ethanol while heating, cooled
at foom temperature, filtered and dried. 2209 of mono-

isopropylammonium salt of N-(phosphonomethyl)-glycine are ob-
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tained. The product is non-hygroscopic, readily soluble in wa-
ter, melting range 148 - 154°C. (B type crystals)

Example I.15 l .
16.9g (0.1 mole)-of -N-(phosphonomethyl)-glycine are stirred in
40 ml of water-free ethanol and 11.9g (0.1 mole) of isopropyl-
amine acetate are added, followed by heating to 80°C for 30 mi-
nutes. On Eoolinq to room temperature the crystals are filte-
red, washed with ethanol and dried. The crystalline mono-
isopropylammoniun salt of N-(phosphonomethyl);glycine is non-
hygroscopic, readily soluble in water, melting range 154 =~
157°Cc.’ (B type crystals). Yield 96.6%. It contains 73.8% of
N-(phosphonomethyl)-glycine.

Example I.16
The process of Example 44 is repeated with the difference, that
14.87g (0.125 moles) of isdpropylamine écetate are used. 21.6g
éf 'crystélline mono-isopropylammonium salt of N-(phosphono-
methyl)~glycine are obtained. The product is non-hygroscopic,
readily soluble in water, melting range 153 - 157°C. (B type).
Yield 95%. It contains 74.1% of N-(phosphonomethyl)-glycine.

. o N
Example I.17
16.9g of N-(phosphonomethyl)-glycine are stirred in 20 ml of
water and 11.9g9 of isopropylamine acetate are added. The solu-
tion gets clear aftér a while and is then poured on a watch-
glass. After evaporation.of the water at room temperature while
standing 22.8g of crystalline mono-isopropylammonium salt of
MN-(phosphonomethyl)-glycine are obtained. The product is non-
hygroscopic, readily soluble in water, melting - range 148 -
156°C. (B type). It contains 74.1% of N-(phosphonomethyl)-gly-

cine.

Example I.18
16.9g of N-(phosphonomethyl)-glycine are stirred in 30 ml of
methanol and 9.1 g of dimethylamine-formiate are added. On wor-

king up as in the above examples 21.31g of crystalline
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mono-(dimethyl-ammonium)-salt of N-(phosphonomethyl)- glycine
are obtained. The product is non-hygroscopic, readily soluble
in water, melting range 118 - 124°C. It contains 78.3% of .N-.
(phosphonomethyl)-glycine. ' A

Example I.19 ‘
16.9g of N-(phosphonomethyl)-glycine are reacted as in Example
I.18 with 11.9 g of ethylamine-propionate in 30 ml of isopropa-
nol. 19.9 g of crystalline mono—ethylammohium salt of N-(phos-
phonomethyl)-glycine are obtained. The precduct is non-
hygroscopic, readily soluble in water, melting range 131~ 137
*c. ' vield 93.1%. It contains 77.9% of N-(phos-
phonomethyl)-glycine.

Example I.20

360 g (2.13 moles) of N—(phosphonomethyl) -glycine are reacted
at room temperature with 126 (2. 13 moles) of isopropylamine ini
100 ml of water. On keeping the mixture obtained below 100°C
for 1 hour it is cooled back to room temperature and after
standing for 2 hours the precipitate is filtered off. The pro-
duct 1is hygroscopic. It is extracted twice by treatment with
200 ml of absolute ethanol each flltered and dried. 476.0 g of
;the mono-lsopropylammonlum salt of N—(phosphonomethyl) g1y01ne'
are obtained. Melting range 150 - 154°C, readily soluble in
water, non-hygroscopic, Yield: 98%. Contains 74% N-(phosphono-
methyl)-glycine.

Example I.21

The reaction is carried out as in Example I.20 with the
difference, that the*water is eliminated by evaporation and
the remalnlng solld hygroscoplc salt is treated as indicated
above.

485.6 g of the mono-isopropylammonium salt of N-(phosphono-
methyl)-glycine are obtained. Melting range 150 - 155°C, rea-
dily soluble in water, non-hygroscopic, Yield:99.9%. Contains

73.8% N-(phosphonomethyl)-glycine.
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Example I.22

The reaction is carried out as in 'Example 'I.20 with the
difference, that the aqueous solution obtained is dried by
evaporation and the remaining solid, hygroscopic salt is
treated as indicated above. The mono—iéopropylammonium salt

of N-(phosphonométhyl)-glycine obtained shows the melting
range 148 - 152°C, readily soluble in water, non-hygrosco—'
pic. Yield:99%. Contains 73.9% N-(phosphonomethyl)-glycine.

Example I.23

360 g (2.13 moles) of N-(phosphonomethyl)-glycine are reacted
with 252 g of isopropylamine (4.3 moles) at room temperature
in 100 ml of water. 360 g of N—(phosphonomethylj—glycine are
added and the reaction mixture is heated below 100°C for 1
hour. On cooling the precipitate is filtered. The hygroscopic
product is extracted twice by treatment with 200 ml of absolute
ethanol each, filtered and dried. 962 g of mono-
isopropylammonium salt of N-(phosphonomethyl)-glycine are
obtained. Melting range 154 - 157°C, readily soluble in
water, non-hygroscopic. Yield:99%. Contains 74% N-(phos—'

phonomethyl)-glycine.

” Example I.24 o T _ _ _

360 g of N-(phosphbnomethyl)-glycine ére reacted with 126 g of
isopropyl amine at room temperature in 100 ml of water:
After precipitating the product by addition of 500 ml of
absolute ethanol, the precipitate is dried and ground to
give 480 g of the mono-isopropylammonium salt of N-(phos-
phonomethyl)-glycine. Melting range 148 - 152°C, readily
solﬁble in water, non-hygroscopic, Yield:99%. Contains 73.9

% N-(phosphonomethyl)-glycine.

Example I.25.

After performing the reaction as in Example I.24 andb hea-
ting the agqueous reaction mixture at 100°C for 1 hour an
oily mixture is obtained which is dried in an exsiccator

containing phosphorus pentoxyde or calcium chloride at room
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temperature for 24 hours. Thereafter it is extracted with
96% ethanol , f%}tered and dried to give 242.5 g of the
mono-isopropylammdhium salt of N-(phosphonomethyl)-glycine
~-Melting range 154 - - 157°C, readily soluble in-water, non-
hygroscopic, Yield:99%. Contains 74% N-(phosphonomethyl)-
glycine.

Example 1.26.

The reaction is carried out as described in Example I.25. To the
oily reaction mixture obtained 2 g of the di-isopropylammonium-
salt of N-(phosphonomethyl)-glycine are added which makes to
precipitate the mono-isopropylammonium salt of N-{phosphono-
methyl)-glycine after stirring fér 10 minutes. The white salt
is filtered, extracted with ....... ml of ...... ethanol at
room temperature, filtered and dried. 480 g of mono-isopro-
pylammonium salt of N-(phosphonomethyl)-glycine are obtained.
Melting range 147 - 152°C, readily soluble in water, non-

hygroscopic, Yield:99%. Contains 73.6 g of N-(phosphono-
methyl)-glycine.
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II. FORMULATIONS
Example II.1. " _

A mixture of 0.5 g of ethoxylated nonyl-phenol and 2.84 of
ethoxylated alkylamine additive material are dissolved in
40 ml of ethanol at room temperature. The solution is homo-
genized after addition of the mono-isopropylammoniumsalt
of N-(phosphonomethyl)-glycine prepared according to Exam-
ple I.2 and the ethanol is evaporated. 63.3 g of a product
is obtained, which contains 69.6 3 g of
N-(phosphonomethyl)-glycine and is non-hygroscopic, readily

soluble in water.

Example II.2

A slurry in 30 ml of ethanol is prepared from the auxiliary ma-
terials comprising 1.1 g of ethoxylated nonyl-phenol, 6.39 g of
ethoxylated alkyl amine, 12.69 g of ethoxylated fatty amine and
9.28 g of fatty alcohol polyglycole éther, 60 g of the
mono-isdpropylamwonium salt of N-(phosphonomethyl)-giycine pre-
pared according to Example I.3 are added and the slurry is ho-
mogenized after addition of 4.4 g of urea. On evaporation of
‘the ‘ethanol '93 g of a prbduct are obtained, conﬁaining 47.4% of
N-(phosphonomethyl)-glycine, non-hygroscopic and readily so-
luble in water.

Example II.3.

A slurry in 30 ml of methanol is prepared from the auxiliary
materials comprising 1.53 g of ethoxylated nonyl-phenol, 3.89 g
of ethoxylated alkyl amine, 7.92 g of ethoxylated fatty amine
and 5.97 g of iso-tridekanol polyglycole ether, 60 g of
mono-isopropylammonium salt of N-(phosphonomethyl)~glycine pre-
pared according to Example I.1 are added and the slurry is homo-
genized after addition of a mixture consisting of 2.78 g of
potassium chloride, 0.03 g of l-naphthyl acetic acid and 0.08 g
of boric acid. On evaporation of the alcohol 82 g of a product
are obtained, containing 53.8% of N-(phosphonomethyl)-glycine,

non-hygroscopic and readily soluble in water.
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Example II.4 .
85 g of N-(phosphonomethyl)-glycine mono-isopropylammonium
saltprepared according to Example I.2 are homogenized with
a solution of 40 g of auxuliary material Hyspray inb60 mi
of ethanol. On evaporation of the alcohol 125 g of a pro-
duct are obtéined which is nen-hygroscopic, readily solublei
in water and contains 50.4 g of N-(phosphonomethyl)-glyci-

ne.

Example' II.5

Using the method of Example I.1l. with the difference that 10 g
of lauropal-x auxiliary product are added to the slurry in
surplus. A similar product as in Example 11 is obtained with

the same yield.

Example II.6 )

Using the method of Example I.12. with the difference that also
50 g of ammonium hydrogen carbonate are added to the slurry,
and 50 g of Hyspray are used instead of 30 g. 195 g of a
product are obtained which is non-hygroscopic, readily soluble .-

-

in water, containing 32.3% of N-(phosphonomethyl)-glycine.

Example II.7.

Using the method of Examp;e II.4. with the difference that 80 g
of Hyspray and 10 g of lauropal-x are used in 100 ml etha-

nol with 85 of the mono-isopropylammonium salt of N-(phos-
phonomethyl)~-glycine prepared according to Example I.2, while
70 g of ammonium hydrogen carbonate and 50 g of ammonium
sulphéte are added to the slurry.

295 g of a product are obtained which is non-~hygroscopic,
readily soluble in water, containing 21.3% of N-(phosphono-

methyl)-glycine.

Example IT.8.
Using the method of Example II.7. with the difference that the
quantity of Hyspray auxiliary product is 50 g, 100 ml
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ofethanol,50 g of ammonium hydrogen carbonate and 500 g of am-
monium sulphate used. 695 ¢ of a product are obtained which

is non-hygroscopic, treadily soluble in water, containing 9 % of

N-(phosphonomethyl)-glycine.

Example 1IT.9.

The auxiliary products 0.2g of ethoxylated nonyl-phenol and
1.2 g of ethoxylated alkylamine are dissolved in 10 ml of
ethanol at room temperature. The solution 1is homogenized
with 24g (o.1 mole) of mono-isopropylammoniumsalt of (3-
amino-3-carboxy-propyl)-methane-phosphinic acid, the etha-
nol 1is evaporated. 25.3g of a non-hygroscopic product ure
obtained, which is readily soluble in water containing 71%
of the mono-isopropylammonium salt of (3-amino-3-carboxy-

propyl)-methane-phosphinic acid.

Example II.10.

The auxiliary products 0.2g of ethoxyléted nonyl-phenol and
7,2 3.cf ethoxylated fatty acid are admixed with 5 ml of
ethanol to give a slurry which is homogenized with 24g (0.1
mole) of the mono-isopropylammoniumsalt of (3-amino-3-car-
bexy-propyl)-methane-phosphinic acid (prepared according tg,
Example 17, and the ethanol is evaporated. 31.4g of é
non-hygroscopic product are obtained, which is readily so-
luble in water and contains 57.6% of the mono-isopropylam-
moniumsalt of (3-amino-3-carboxy-propyl)-methane-phosphinic

acid.

Fxample IT.1l1

0.2g of ethoxylated nonyl-phenol and 1,2 g of ethoxylated alkyl
amine are admixed with 8 ml of ethanol to give a slurry which
is homogenized with 19.3g (0.1 mole) of the ammonium salt
of (3-amino-3-carboxy-propyl)-methane-phosphinic acid (prepared
according to Example IT.8 and the alcohol is evaporated. 21.19
of a non-hygroscopic product are obtained, which is readily so-
luble in water and contains 85% of the ammonium salt of (3-

amino-3-carboxy-propyl)-methane-phosphinic acid.



LV 10102

Example II.12

0.2g of ethoxylatedhnonyl—phenol 1.2 g of ethoxylated alkyl
amine and 6 g of ethoxylated fatty amine are admixed with 8 ml
of ethanol to give a slurry which is homogenized with 20 g (o.1
mole) of the ammon;um- salt of (3-am1no-3—carboxy—propy1)—
methane-phosphinic acid (prepared according to Example I.11).
On working as above 26.1 g of a similar product as above are
obtained, containing 65% 6f (3-amino—3-carboxy—propyl)—methane—
phosphinic acid - which in the following 1is abbreviated

"acmpa®.
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Using the above methods the following compositions

pared:

are pre-

If desired the water-soluble and wettable or dispergible solid

products may be subjected to fine grinding in a mill or other

suitable grinding means.

‘Exam- acmpa-

acmpa- auxiliary products
ple salt content  ethox. ethox. amm. poly-
% nonyl- fatty sul- alkox.
phenol amine fate fatty
alcohol
IT.13 i.propyl 98 2
IT.14 i.propyl 84 1 15
IT1.15 ammonium 98 2
II.16 ammonium 80 2 18
-
II.17 i.propyl 84 1 10 5
II.18 ammonium 68 1 10 20 1
Example II.19
(3-aminc-2-carboxy-propyl)-
methane-phosphinic acid i.propylamine salt 33%
N-(phosphonomethyl)-glycine i.propylamine salt 65%
ethoxylated nonylphenol 13

polyalcoxylated fatty alcohol

Example II.20

(3-amino-3-carboxy-propyl)-

methane-phosphinic acid ammonium salt
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N-(phosphonomethyl)-glycine ammonium salt

ethoxylated nonylphenol

polyalcoxylated fatty alcohol

Example II.21

(3-amino-3~-carboxy-propyl)-

methane-phosphinic acid i.propylaﬁfné salt
N-(phosphonomethyl)-glycine i.propylamine salt
ethoxylated .nonylphenol

ammonium sulfate

Example II.22

(3-amino-3-carboxy-propyl)-
methane-phosphinic acid ammonium salt
N-(phosphonomethyl)-glycine ammonium salt
ethoxylated nonylphenol

ammonium sulfate

Example IT.23

(3-amino-3-carboxy-propyl)-
methane-phosphinic acid i.propylamine salt/;
ethoxylated fatty amine ' .

imazapryl-i.propylamine

Example II.24
(3-amino-3-carboxy-propyl)-
methane-phosphinic acid ammonium salt
ethoxylated alkyl phenol

imazapryl-ammonium

Example II.25
(3-amino-3-carboxy-propyl)-
methane-phosphinic acid ammonium salt
'ethoxylated fatty amine

imazapryl-ammonium

LV 10102
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Example II.26

(3-amino-3-carboxy-propyl)-

methane-phosphinic acid i.propylamine salt 32%
ethoxylated alkyl amine 4%
2,2-D-i.propylamine salt ? | 64%
ethoxylated nonyl phenol 1%

Example II.27

(3-amino-3-carboxy-propyl)-

methane-phosphinic acid i.propylamine sélt 30%
polyalkoxylated fatty alcohol 20%
Triazine 30%
silicium dioxyde 5%
ammonium sulphate 15%

Example II.28

(3-amino-3-carboxy-propyl)-

methane-phosphinic acid ammonium salt 30%
polyoxylated fatty alcohol ’ 15%
Triazine 30%
ammonium sulphate 25%

Example II.29

(3-amino-3-carboxy-propyl)-

methane-phosphinic ammonium salt 68&
Oxyfluorophen 14%

-
o

ethoxylated nonyl-phenol

0
o

polyoxyethylated fatty acid

[8))
o\°

ammonium sulphate

&)
N

silicium dioxyde

Example II.30

1 kg of the compositions prepared according to the Examples
above are filled into a bag the size of which is suitable
to take the quantity. The bag is made of poly-(vinyl-al-
_cohol), which is plastified with a polyvalent alcohol. The

bag is square shaped and is closed on its three sides. The
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properties of the powders according to the examples as
above are such that it is easy to fill the same into the

bags. The bags are then closed by welding.

When using the above bags - after storing and transfering
the same to the place of use - they are thrown into the
needed amount of water while stirring intensely . The poly-
mer disappears within 2 minutes while the herbicide compo-
sition is dissolved completely or is dispersed in the water
to give a composition which can be used directly in the
field. .

In the following Examples different water- soluble or
water- wettable solid composi;ions are enumerated. The
active ingredient non-hygroscopic mono-isopropylammonium
salt of N-(phosphonomethyl)-glycine is always abbreviated

"solid glyphosate mono - ipa-salt™.

Example II.31

o

Solid glyphosate mono-ipa-salt 98

o

Ethoxylated nony-phenol 2

Example II.32
Solid glyphosate mono-ipa-salt 95

o

o

Ethoxylated-nonyl-phenol 1

=Y
o

Ethoxylated alkylamine

Example II.33

Solid glyphosate mono-ipa-salt 80%
Ethoxylated-nonyl-phenol 2%
Ethoxylated fatty amine 18%

Example II.34

Solid glyphosate mono-ipa-salt 77%
. Ethoxylated-nonyl-phenol 1%
Ethoxylated alkylamine 7%
Ethoxylated fatty amine 10%

Urea 5%
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Example 11.35

Solid glyphosate mono-ipa-salt
Ethoxylated-noan-phenol
Ethoxylated alkylamine
Ethoxylated fatty amine
Polyalkoxylated fatty alcohol

Ammonium-sulphate

Example II.36

Solid glyphosate mono-ipa-salt
Ethoxylated-nonyl-phenol
Ethoxylated alkylamine
Ammonium-sulphate

Silicium dioxyde

Example II.37

Solid glyphosate mono-ipa-salt
Ethoxylated-nonyl-phenol
Fthayvylated-alkylamine

Ethoxylated fatty amine

Isotridecyl alcohol-polyglycolether
RC1 ’
1-naphthyl acetic acid

Boric acid

Example II.38

Solid glyphosate mono-ipa-salt
Isopropylammonium salt of 2,4-D
Ethoxylated-nonyl-phenol
Ethoxylated-alkylamine
Ammonium-sulphate

Silicium dioxyde

Example II.39
. Solid glyphosate mono-ipa-salt
Glufosinate mono-ipa-salt

Ethoxylated—nonyl—phenol

s N
N O N = O
N o o N o0

o\

20

o

70

o
N o0

o\

20

o
o

68.00%
2.00%
4.50%
9.60%
7.30%
3.45%
0.05%
0.10%

50%
32

o M~
N N N0 N

m
o\v

=
N O
N o°

[ V]
N
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Sodium-lignine sulphonate
Ammonium~sulphate
Silicium dioxyde

Caoline

Example II.40

Solid glyphosate mono-ipa-salt
Dimethipine
Ethoxylated-nonyl-phenol
Sodium-lignine sulphonate
Ammonium-sulphate

Silicium dioxyde

Caoline

Example II.41 .

Solid glyphosate mono-ipa-salt
Oxyfluorphen
Ethoxilated-nonyl-phenol
Sodium-lignine sulphonate
Silicium dioxyde

Cacline

Example II.42

Solid glyphosate mono-ipa-salt
Ethoxylated-nonyl-phenol
Ethoxylated alkylamine
Ethoxylated fatty amine
Ammonium-sulphate

Caoline

Example II.43

Solid glyphosate mono-ipa-salt
ATPLUS 411

Polyalkoxylated fatty alcohol

Example II.44
Solid glyphosate mono-ipa-salt

Glufosinate ammonium salt

U.
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Ethoxylated nonyl-phenol

-
o

Ethoxylated alkylamine

S
ow

Ammonium-sulphate ~ 35

o0

Example II.45 :

Solid glyphosate mono-ipa-salt 0.05%
Ammonium-sulphate 80.00%
Ethoxylated nonyl-phenol 1.00%
Ethoxylated fatty amine ' 18.95%

Example II.46
Solid glyphosate mono-ipa-salt 9

O
ov

Ethoxylated nonyl-phenol

[
oe

Example II.47
Solid glyphosate mono-ipa-salt 1%

Dissovet S 99%

Example I1.48

Solid glyphosate mono-ipa-salt 1%
Ammonium-sulphate 4 70%
Ammonium-nitrate * . 28%
Polyalkoylated fatty alcohol | 1%

Example II.49
Solid glyphosate mono-ipa-salt 99.9%
Polyalkoxylated fatty alcohol 0.1%

Example II.50

68g of mono-isopropylammmonium salt of N-(phosphonomethyl) -
glycine, 3 g of 3,6—dichloro—2-pyridine—z—carbonic acid, 10 g

of lignine sulphonic acid potassium salt, 1 g of oleyl-methyl-

tauric acid sodium salt, 4g of polyoxylated nonylphenol, 4 ¢ of

polyethane-alkylamide and 10 g of synthetic silicium dioxyde

are ground to 7 - 15 micron size. A wettable powder is obtained

which contains 50% of N-(phosphonomethyl)-glycine and 17.5% of

metribezine, which can be used in the known manner.
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Example II.S1 )

68 g of mono-isopropylammonium salt of N-(phosphonomethyl )~
glycine, 10 g of 2,3-dihydro-5,6-dimethyl-1,4-1ithium~-

1,1,4,4-tetroxyde, 3 g of polyethoxylated nonylphenol, 7 g - of

polyethoxylated fatty acid amine, 7 g of lignine - sulphonic
acid potassium salt and 5 g of synthetic silicium dloxyde .are

ground to the desired size to give a non—hygroscoplc product
for agricultural use.

Example II.52

68 g of mono-isopropylammonium salt of N-(phosphonomethyl)-
~glycine, 8.75 g of 4-amino-3-methylmercapto- 6- terc.butyl-
1,2,4~ triazine, 5 g of lignine-sulphonic acid potassium salt,
5 g of polyethoxylated nonyl—phenol, 1 ‘g of oleyl-methyl-
tauric acid sodium salt and 12.25 g of Aerosil are ground to 7
= 15 micron size. The powder obtained is non-hygroscopic, N-
(phosphonomethyl)-glycine content: 50%. It can be used for sus-

pension formulations to be used in agriculture.



III. ANALYTICAL TESTS

III.1. FREE FLOW TESTS

When making formulations for use in the water-soluble

bags according to our invention it is necessary to subject " the
products to the free-flow test in order to clarify whether or

not they are suitable for this purpose.

100 of the non-hygroscopic salts according.to the invention are
filled into a funnel having a 2 cm width opening off-take and
the périod of time is determined which is needed for the
produét to flow out. For free-flowing powders or such that
are considered to have good flowing properties, this has

to happen within 10 seconds. Table I shows some results

obtained with some products according to our invention

Table I.

Example Flowing time (sec)
I1.31 4.0
TI.32 2.0

» II.33 . 4.0
II.34 ‘ ' | 2.0
I1.35 1.5
II.36 2.0
I1.37 . 7.0
I1.38 5.0
I1.39 5.0
IT.40 9.5
I1I.41 7.2
I1.42 4.5
II.43 4.0
II.44 | 3.0
I1.12 5.0

I1.13 5.0
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III.2 X-RAY DIFFRACTION TESTS

The following samples of different mono- isopropylammonium salts
of N-(phosphonomethyl)- glyc1ne were subjected to examination,

prepared substantially according to the Examples as indicated:

€lTABLE II
Example solvent used ' crystal
type found
I.12 abs. ethanol a
I.1 96% ethanol a
I.13 water B
- methanol/diethyl ether* B

*freshly prepared

Method: The tests were performed using an X-ray diffractometer
of the HZG-4/C” type. Source of 1rrad1atlon- CoKgi= 1.79 A (Co.
tube 30 keV 12 mA° Fe filter). Goniometer sensor

velocity 1°/minute. The sample holder was made of Al.

The method of preparing the samples and testing were always
the same. On the basis of the X-ray-grams the d lettice 1level
values were calculated and their relative intensities were gi-
ven as indicated in Table III. Some of the X-ray-grams are al-

so shown as Figures 4 and 5.

It 1is clear form the results that the samples show two diffe-
rent structures which we designated crystal types a and 8

respectively as indicated in Table II.



TABLE III

abs. ethanol 96% ethanol methanol-diethyl- water
© g ether :
dA® 170, da® da® I/ da® | 1/
£ 11,0 100 11,0 100 7,03 100 (7,00 | 100
¥ 9,06 47 g,09 45 4,83 16 4,83 13
7,41 13 7.39 14 4,56 19 4,54 29
» B.94 42 5,05 43 4,48 46 4,47 43
5,54 38 5,56 46 4,27 23 4,26 29
5,38 g 4,17 45 4,17 33
4,98 12 5,0 15 4,06 37 4,08 40
4,85 33 4,86 37 3,937 48 3,037| 49
4,55 | 9 4,56 10 3,831 65 /3,820| 76
4,37 11 3,621 6 3,62 7
4,298 e 4,30 9 3,527 55 . 3,515| 48
¢ 4,13 83 4,13 o4 3,358 21 3,351| 20
- 4,08 31 3,297 18 3,30 | 19
4,01 58 4,01 48 3,198 10 3,195 e
3,82 14 3,83 15 3,140 39 3,136| 34
3,782 15 3,79 12 2,017 37 r2,012| 28
3,710 51 3,71 56 2,821 4 2,815 6
3,59 6 2,739 11 . 2,737 8
3,48 10 3,438 11 2,654 6 2,650 6
3,403 29 3,403 24 2,547 7 2,845 10
3,295 e) 3,293 g 2,502 6 2,502 8
3,257 17 3,259 16 2,421 12 2.420| 18
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3.189 29 3;191 34 2,35 2l 2,405 11
3,035 7 3,037 6 2,34 15
2,985 6 . 2,983 6
2,929 7 2,932 7
2,809 6
2,790 i0 2,789 10
2,688
2,502 i8 2,802 24
.



III.3. SOLUBILITY TESTS

ITI.31. )

Table IV illustrates some solubility values of the mono-
isopropylammonium salts and di-isopropylammonium salts of N-
(phosphonomethyl)-glycine on the basis of which the proces-
sesaccording to our invention can be reduced to practice. All
solvents ér solvent- mixtures can be used forviour processes
which show a reasonable solubility - difference between the

salts and products that have to be separated.

TABLE IV
SOLUBILITY g/liter

sblvent mono-IPA* di-IpA* glyphosate**
salt salt

water 1470 1980 12
metnanol 56 570 < 6.3
ethanol 0.2
n-propanol 0.7 170 _ < 0.5
i-propanol : < 0.5
n-butanol 0.1 35
benzyl-alcohol 0.5 420 < 0.2
propylene-

glycol 184.0 . 244 < 0.
dimethyl-

formamide 1.8 22 . < 0.2
benzene . < 0.1 < 0.1 < 0.1
i.propyl amine < 0.1 < 0.1

*= jso-propyl amine **= N-(phosphonomethyl)-glycine
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Example IIT.32

The values given below can be used to evaluate the best

solvents to . be used in the case -of
(3-amino-3-carboxy-propyl)-methane phosphinic acid.
TABLE V.

SOLUBILITY g/liter (250°C)

solvent
mono-ammonium mono-ipa-salt glufosinate
salt

water 2000 1150 29
methanol 14 ' 260 23
ethanol 4 5 9
n-propanol “ | 6 5 9
i-propanol 10 .4 12
hanzvialcohol 9 300 a
propylene-glycole 9 280 21
dimethyl formamide 10 8 12

benzene - - 7




ITII. UPTAKE OF HUMIDITY

III.1. . .

The samples were

investigated in open

containers, at 60% -

humidity and 25°CG. The results are shown in Table VI.

days
3alt 1 2 7 14 30 90

mono-isopropyl-

ammonium salt of

N-(phosphonomethyl)

-glycine* 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
di-isopropyl-

ammonium salt of

N-(phosphonomethyl)

-glycine** 13.0% 14.5% 16.1% 18.8% 19.2% 30.9%
Appearance: , -

e

* the mono-isopropylammonium salt wéé'unchanged after 30 days.

* the di-isopropylammonium salt was sticky and hygroscopic with-

in 1 day and was completely liquid within 14 days.



IV.BIOLOGICAL EXAMPLES

Iv.1.

Compositions formulated according to Examples II.34 or 1II.36
are disperged iﬁ water to give 3g active ingredient / lifer
liquids. 6émg of the active ingredient of each sanmple were
sprayed on 15 day old barley plants, kept in vessels under
green house conditions. On the 4th day the clorofil quantity
falling on unit quantities of dry substance in the plants

was determined. The results are shown in Table VII

Table VII
Control 9.26 mg/g
Example II.9 3.42 ng/g
Example II.11 3.43 mg/g

Growth depression was determined as well. The results are

shown in Table VIII.

Table VIIT
Control 0
Example IX.9 . 8.75 cm
Example II.11~ 8.5  cm

Iv.2.

According to the methods of Example V.1. 15 day old bean
plants were sprayed with 4.5mg of active ingredient/vessel
(1.5ml of the liquid) and the photosynthetic activity was de-
termined on the third day. The result are summarized on Table
IX.

Table IX
Control Example II.9  Example II.1ll
F 685 340 325
556 - 89 116
0.517 0.062 0.134

2.402 0.404 0.929
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CLAIMS

l. »

Process for the preparation of mono-ammonium-salts of the ge-
neral formula (I), where
-Rl stands for hydroxy or alkyl, .
-A stands for 1-4 alkyl-amino- or amino-alkyl-groups contqiﬁ
ning primary or secondary amino-groups, preferablyﬁf'-
CH2-NH- or - CH(NH2)- CHz- groups, )
- B stands for ammonium-ion, or alkyl - substituted ammonium-
ion-
characterized by synthesizing of a solid, non-
hygroscopic salt by preparing the mono-ammonium-salt of
géneral formula (I), according to any method known generally
for the preparation of salts, whereby - along with avoiding ot-
her contaminations - on the course of or after salt-formation
the di-ammonium-salt of the general formula (V), where
-Rl, "A and B stand for the above -

is eliminated or its formation is repressed.

2.
Process for the preparatioﬁ.of mono-;mmonium—salts of the ge-
neral formula (I), where
-Rl, A and B stand for the above -
characterized by

the use of the following. processes alone or in combination

with each other

a.)

reacting the acid of the general formdla (11)

- Rl and A have the meaning as above -

with a reactant of basic (alkaline) character capable to form
the ion B+ -

- B has the meaning as above - )

in an organic, polar solvent or in solvent- mixture contaihing
an organic, polar solvent, in which the salt and acid of
geﬁeral formulae (I) and (II) where

-Rl, A and B stand for the above -

are not, or only slightly soluble, while the reactant of



are not, or only slightly soluble, while the reactant of
basic character and the di-ammonium-salt of géneral formula
(V) where .
-Rl, A and B stand for the above -

formed as by-product are readily soluble, and optionally the

reaction mixture is heated subsequently or

b.)

a di-ammonium-salt of the general formula (V), where

-Rl1, A and B stand for the above -

is reacted with an acid of the general formula (II) where
-R1, A and B stand for the above -

under the reaction conditions of the method a) or

c.)

an acid of the general formula (II) where

-Rl and A stand for the above -

is reacted with a salt capable to form the ion Bt
- B stands for the above -

under the reaction conditions of the method a) or

d.) -

a hvgroscopic salt of £he general formula (I) where

-R1l, A and B stand for the above -

is extracted with an organic,preferably polar solvent or a
solvent-mixture containing an organic, polar solvent, in
which the mono-ammonium salt of general formula (I) where

-Rl, A and B stand for the above -

is insoluble or slightly soluble, while the di-ammonium-sait of
general formula (V) where

-R1l, A and B stand for the above -

is readily soluble or

e.)
eliminating at room temperature in vacuo or with heating from

a di-ammonium salt of general formula (V) where
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-Rl, A and B stand for the above -

or from a mono-ammonium salt which is contaminated with such
di-ammonium-salt the gquantity of the amine containing the B+*-ion
- B stands for the above-

which is above thé mole-equivavlent or

f.) S

reacting a salt of the acid of the general formula (II), where
-Rl, A and B stand for the above -

using the reaction conditions of the a.) method with a
reactanf which is capable to form the ion B+ -

where B stands for the above,

and optionally isolating the salt of general formula (I) thus
formed -where

~R1, A and B stand for the above -

preferably by filtration.

3.

Process according to anv of claims 1 and 2 characteri
zed by using as a starting acid N-(phosphonomethyl)-glyci-
ne of formula (III).

4. .
Process according to any of claims 1 and 2, characteri
z ed by using as the starting acid (3-amino-3-carboxy-

propyl)-methane-phosphinic ‘acid of the formula (IV).

5.

Process according to any of claims 1 to 4, characte -
rized by using as solvents aliphatic alcohols contai-
ning 1-6 carbon atoms and/or poly-alcohols and/or aromatic al-
cohols containing 1-6 alkyl side chains.

6.
Process according to claim 5, characterized b y

preparing the N-(phosphonomethyl)-glycine - mono-isopropyl-



- ammonium-salt or - mono-ammonium-salt in the p.esence of etha-

nol and/or propanol.

7. .

A process according to the method c.) of claim1l, char ac-
terized by reacting the acid of general formula (II)

- A and Rl stand as above - '

with the salt formed with a 1 or 2 basic carboxylic acid of
the general formula (VI) - where

- R2 stands for hydrogen, hydroxyl-, optionally substitu-

ted 1-4 alkyl-groups, optionally substituted aryl-group of
the pK-values of the range 2,27 to 5,58.

8.

A process according to the method c.) of claiml, charac-
terized by applying the trialkyl-ammonium salt of the
acid of the general formula (VI)

- K2 stands as above -

which is added to the reaction in solid form or in solution

9.
A prccess according toclaim8characterized by

performing the reaction at 0 - 150 ¢°, preferably 20 - 80C".

10.

A process according to claim 2, characterized by
preparing mono-isopropylammonium salt of N-(phosphonomethyl)-
glycine with the pure « crystal type , melting at 158 - 163°C
by reécting N-(phosphonomethyl)-glycine and using the a.)
method.
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11.

Solid, non-hygroscopic mono-ammonium salts of géneral formula
(I) ~-where §

-Rl, A and B stand for the above -

which are substantially free of diammonium-salts of the gene-
ral formula (V)-where

-Rl, A and B stand for the above.

12.

Solid, non-hygroscopic mono-isopropylammonium salt of N-(phos-
phonomethyl)-glycine according to claim 11, of the a crystal
type, having a melting range of 158 - 163 c° and the
characteristic values of crystal - lattice - levels when mea-
sured by way of X-ray-diffraction are as follows: 11.0, 9.06,
5.94, 5.54, 4.13, 3.71 A°while the characteristic absorption
bands obtained by FT-IR-spectroscopy are 1660, 1600, 1553,
1545, 1075, 513 and 475 cn-1l,

i3.

Solid, non-hygroscopic, crystalline mono-isopropylammonium
salts of N-(phosphonomethyl)-glycine according to claim 11, of
the B crystal type, having a melting ﬁbint range'of 143 to 155
C and the characteristic crystal - lattice - values when - mea-
sured by way of X-ray-diffraction are as follows: 7.00, 4.83,
4.47, 3.35, 2.815, while the characteristic absorption bands
obtained by FT-IR-spectroscopy are 1645, 1594, 1561, 1541,
1066, 500 and 455 cm-1.

14.

Solid, non—hygroscopié, crystalline (3-amino-3-carboxy-
pPropyl)-methane~phosphinic acid mono-isopropylammonium salts
according to claim 11, having a melting range of 199 -~ 203°C
+while the characteristic absorption bands obtained by FT-IR-
Spectroscopy are 1640, 1601, 1530, 1138, 1037, 750 and 471 cm'?

. kvioto2



15.
A herbicidal or plant-growth-regulating composition ¢ h a -
racterized by containing as an active ingredient
an effective amount of the crystalline, non-hygroscopic
salts of the general formula (I), where - Rl, A and B are as

above. .

16.

A herbicidal or plant-growth-reqgulating compdgition cha-
racterized by containing as an active ingredient
an effective amount of a crystalline, non-hygroscopic (3-ami-
no-3-carboxy-propyl)-methane-phosphinic acid mono-isopropyl -

ammonium salt.

17.

A herbicidal or plant—growth-reguiating composition ¢ h a -
racterized by containing as an active ingredient
an effective amount of the crystalline, non-hygroscopic
N—(phosphonomethyl)—glycine mono-isopropylammonium salts of the

@ or B crystal type.

is.

A ﬁérbicidal or plant-growth-regulating compostition accérding
any of claims 14 to 16 characterize 4d b y
containing as an active ingredient 0.1 to 99.9% of the above
saltsv along with additive and auxiliary products which are
used 1in pesticide industry and/or products which favorably

modify the properties of the product for agricultural use.

19.

- A herbicidal or plant-growth-regulating composition according
to any of claims 15to 18 characterize d b vy
containing as further ingredients such products which are as

such pesticide ingredients per se.
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20.
A process for the preparation of a herbicidal or plant-growth-
regulating composition according to any of claims 15 to 19 ¢ hag-
.racterized by formulating with the methods known"
for formulating of pesticides 0.1 to 99.9% of an active ingre-
dient as claimed above together with auxiliary products used in

pesticide formulation and/or with products which favorably mo-

dify the properties of the active ingredients when used.

21.

A herbicidal or plant-growth-regulating composition according
any of claims 15 to 20 characterize d b vy
consisting of a bag, which is solid and preferably flexible in
its dry state, which is made of a water-soluble polymer and
which contains the compositions according to any of claims 15

to 21.

22.

A method to kill unwanted plants or weeds or to influence the
growth of plants characterized b y treating
said plants in the field with an effective amount of a  herbi-
cidal or plant-growth-regulating composition according to any
“of claims 15 to 21 by way of dispersing the composition on the
plants in the form of aqueous or water / organic solvent solu-

tions or dispersions or suspensions.



ABSTRAKT

New, non-hygroscopic, crystalline mono-ammonium-salts of the general

formula (I), where R stands for hydroksy or alkyl, A stands for 1-4 alkyl-amino-
or aminoalkyl-groups contayning' ;pfimary or secondary amino-groups,
preferably —
-CHy-NH- or -CH(NH,)-CH,- groups, B stands for ammonium-ion, or alkyl-
substituted ammonium-ion- as well as prcesses to obtain the same by preparing
the mono-ammonium-salt of general formula (I), according to any method
known generally for the preparation of salts, whereby — along with avoiding
other contaminations — on the course of or after salt-formation the di-
ammonium-salt of the general formula {V), where R!, A and B stand for the
above — as eliminated or its formation is repressed. Herbicidal or plant-growth-
regulating compositions containing the non-hygroscopic salts, processes for
their preparation and methods of treatment of unwanted plants and weed as
well as a composition consisting of a bag, which is solid and preferably flexible
in its dry state, which is made of a water soluble polymer and which contains
the new substances or compositions.
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