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phonic acid amido compounds,’some of ch

are known, as agents for the regulamon of
vascular plant growth.

It is known (cf. Dutch Patent Specification
6,802,633) that 2-chlorocthanephosphonic acid
e\hlbxts plant-growth-regu‘atmcr properties.

The present invention provides a method
for the control of plant growth which comprises
applying to the vascular plant or seed thersof
a 2 - cholorethane - (thiono) - phosphonic
acid amido compound of the general formula

mlnt 2t edilogpg

X NH—R
I/
Cl—CH,—CH,—P
AN
OR’
M

in which

X stands for an oxvgen or sulphur atcm,
R denotes a lower alkyl radical with 1 to 6
carbon atoms or a phenyl radical, and
R’ denotes a hydrogen atom, an alkali
metal equivalent, an alkaline earth metal
equivalent, an ammonium equivalent or a
phenyl radical which may be substituted by
nitro, halogen, alkyl or hydroxy,

[Price 25p]

hx;tqg yrk pgulafyg activity than the 2-
chloroeth&nephosphonic acid known irom the
prior art which is the chemically closest active
compound of the same tvpe of activity. The
substances accerding to the invention there-
fore represent a valuable enrichment of the
art.

The substances to be used accordu‘rr to the
invention are wnambiguously defined bv the
general formula (I).

R stands preferably for lower aikyl radicals
with 1 to 4 carbon atoms or for a phenyl
radical, while R’ stands preferably for a
hydrogen stom or a phenyl radiczl which may
be substituted by nitro, methyt, hydroxy or
chiorine.

As examples of the active compounds which
can be used according to the invention, there
are meitioned in partcular:

2 - chloroethane - phosphonic acid mono - N -
methylamide,

2 - chlorocthare - phosphonic acid mono - N -
ethvlamide,

2 - chloroethane - phosphonic acid mono - N -
n-propyiamide,

2 - chloroethane - phosphonic acid mono - N -
iso-propylamide,

2 - chlorocthane - phosphonic acid mono - N -
n-butylamide,
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2 - chloroethane - thiono - pho;phomc ac1d
2. 4dicLloropnesyl ester mono-N-isupropvl-
zinide (cf. Russian Patent Specification
197359 and Z. Obsc. Chim (Journal of
Geiteral Chemistry of the U.S.S.R) 38
(1968), No. 10, pw. 2260—2263).

Some of the substances used in the inven-
tion are new, but they can be prepared in
simple maaner a~cording to known processcs.
Thev are obtaindd for example when 2-chloro-
ethane-{thiono)-phosphonic acid amide chlo-
rides are reacted with phenols in  the
presence of inert solvents, such as benzene,
and acid-binding agents, for example tri-
ethylamine, at temperatures of 0° to 70°C.
The reaction products may be isolated by
filtering off the precipitated solids with suc-
tion, washing the organic phase with water,
subsequently drying it over sodium sulphate
and, finally, drawmg off the solvent in u
vacuum.

As examples of the 2-chloraethane-(thiono’-
phosphanic acid amide chlorides which can be
used for preparing compounds to be used in
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by such J.CTIVL compuunds. dependmg on the
concenraticn applicd, either be inhibitdd or
promoted. This inhibition ocr promotion
relates to the seedling development.

The bud dorman-y of the plants, that is to
say the em_ogcnm annual cyvcle, can be
influcnced by the active compounds so that,
for cxg xmale, tire plaies shoot or blossom at a
point n time at which they normally show
no readiness to shoot or blossom.

The shoot or root growth can be promoted
or inhibited by the aciive compounds in man-
ner dependent on concentration. Thus, it is
possible to inhibit very strongiy the growih of
the fully formed plant, or to bring the plant
as a wholc 10 a more robust habxtns or to
produce a dwarf growth,

Possible economic applications include the
suppression of grass growth at roadsides and
waysides, and the inhibition of the growth of
lawns so that the frequency of grass-cutting
fof lawn-mowing) can e reduced.

Durmz the szrov.th of the plant, the branch-
ing to the side can also be muitiplied by a
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ferably used ground natural minerals, such as the roots is determined and the growth
kaOlms, clays, talc or chalk, or ground synthe- inhibition compared with the control plan; is 125
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Esprormtlng the fruiigf,

2 3 1, 275, 496
chem cal breaking of the apical dom nance Preferred exanples of
emyl si fying agents 65 This is particut ary—usetsl—n the case of pro-
|nQIude non-ionic and anionic enulsifiers, such pagation of plants by
cubtlngs In concentr a- as polyoxyethylene-fatty acid esters, polyoxy-,
ti gn- dependent manner, however, it is also et hyl ene-fatty al cohol
et hers, for exanple 5 possible to inhibit the growth of side-shoots,
I%ylarylpoly | ycol ethers, alkyl sul phonates for exanple in orderé;?
prevert the fgrnation and aryl sul phob#t4% and preferred exanpl es” 470 of
i gde-shoot's i Nednehiace Bl tod uRfl in8lardGgAR tifle activeOdorBéunfieih Shi ﬁq@z $nd
iifcl ude i gnin, Thelapdvieteempduods mﬂd&hﬂwggtha mmmebt&nfm% 3 %
Waiste |iquors and met hyl cellulose. In the case of the influencing of
bliossom - The formul ati ons containnhﬁﬁjgeneral from10 formation,
jere can be achi eved, in manner to. 95, pereferably 0.5 to 90, per
cgnt . by dependent on concentratlonQQWFf%%mﬁ Biligteed wei ght of active
cgnmpound. 75 tinme of the, apiidesatiin0sso gt her a
re¢tardi ng or The aahmwemnmmmbunds may be appllﬁﬂ*as an acetteration of
bfossom formati ons or

f tain circunsta ltiplication of blossom . the applicgtion form
pf epar ed therefroggﬁéééﬁu§g initiation can al so be obtained thgse effects
ready-to-use solutions, %e20H5|f|able con- occurring when the .
appropriate treat entrates, enul sions, syspensions, _ spray pow
j&o carried out atgﬁﬁ%iriﬁg_ﬁf t he nornmal bl ossom ers, pastég sol ubl e
dowders, dusting agcets fornategn

;énd granul ates. Application may take place The influence of the active
‘gonpounds on in cutlwErly manner, for exanple by watering, 20 the foliage
;éf t he plants can be so regul at ed squirting, spraying, scattering,
Efustl ng, etc. that def gﬁfrf'ls achi eved, for exanple in The
.goncentrations ¢t-Cég oiound can 85 s Qgder to

facilitate the harvest educe be varied mnthln a fairly w de range
for actual transplratlon a time at which the plants are appl i cation.
Iln general, concentrations of to be transpl ant ed.

[O 0005 to 296by melght h@ /bly 0.01 to 25 Fruit initation can be
pronoted so thatyy0p éﬁe used. fruits or seedless fruits are forned
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ahectare fall can be pro eo up to a certain extent For the
,appllcatlon tinme, is generall true 30 in the sense of a chem cal
4thinning out. The to say t %pbllcatlon of the growth property of

regul ators is desjyably effsgcted in a

f gyl
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and EXAMPLE A 105 :




granul ates. These may be produced in known G owth inhibition/linseed test
manner, for exanple by mXing the active Sol vent: 40 parts by weight

acetone—45 conrpeunds—wi-th—extenders— t hat—s—Hgute—or—Enmutsifier—0-25
part by weight alkylaryl poly- solid diluents or carriers, optionally with
the glycol ether use of surface-active agents, that is, enulsify- To
pr oduce ? suigable.preparation of actiwgysddsk0 i ng agents and/or dispessing
agents in th . }Uﬁt of —actTve Tomr—Tase of the use of
wat®r as an extender, pound is m xed w%%ﬂz he stated anmpbunt of 50 -
of.gani c solvents can, for exanple, also used  sol vent which contajps
the statéed amount of as auxili @ryws YntidhSnd defoliation/beans o
enul sifier, and the concentrate is diluted with As liquid gfh%ge ts or
carriers, there are a Aftisoeimpmindhydr ogen phosph&t€tgbHs SR °HFY 115
preferably used aromati ¢ hydrocarbons, such hydr ogen phosphate buffer

sol ution}(pH 6) t 0 vaRr Xht&MES Or benzene, chlorinated,;aromatic &he desired
concentration. 55 hydrocarbons, such as chl or obenzenes, _ Two
bat ches of 25 linseeds are eagh $gid paraffins, such as mineral oi
fractions, alcohols out on aj|f¥lter paper in a Petri dish. 10 nl of such
as net harol or butaﬁb+§HfﬁG%tﬂbﬂgly polar the prepdr%tion of 4active
conpound ; are 120 sovents, suchpgs dinmethyl formanide or di- pipetted
into each dish. Germ nation of tﬂe met hyl sul phoxi de, as well as water.
seeds takes place in gmewslark at 25 0C. 60 As solid diluents or
carriersﬁ there are pre- After 3 days, the length of the shoot and 125
ferably 1sed ground natural mnerals, such as the roots is determ ned
and the !l growth kaolins, cl@gys, %fﬁ(: or chal k, or ground synthe- conpared

with the control plant, js_ .1 m nerals, such asyhg ghly-di spgrsed
silicic [|expressed aézdb%éﬁéenth:-. 100% denotes the acid or silicates.
: standsti ¥ Qﬁﬁ growm h, and 0% denotes a growth 130
54 1, 275, 496

4 correspbnding to that of the untreated plant. the active conpounds in

ppm (=ny/ kg) and The active cdéhpdiirdsHand results can be results can be

seen from Tabl e A FABLE AGralh inhibition/linseed;p4inhibitiog with 250
. AN

ppm Active conpound r oot shoot wat er
(control) OH 0 O [err] 83
36 (known) [err] [err] 90 80 42 53 EXAMPLE B
a kiisodi ym hydrogen phosphate-potassi um
5//1’#-6‘/1’?
i
a—cﬁé-ﬁ@-ﬁo _@ 11.0 4
—— | ExampLE C pound is mixed with the srated amount of
| Growth inhibition/wheat solvent which contains the stated amount of 10
tassiun ' Solvent: 40 parts by weight acetone “emulsifier, and the concentrate is diluted with
(pH ©) ' 5 Emulsifier: 0.25 part by weight alkylaryl a tisodium hydrogen phosphatec-potassium di-
: polyglycol ether hydrogen phosphate b_uffcr solution (pH 6) to
ligh are To produce a suitable preparation of active the desired concentration.
in 5000 2C compound, 1 part by weight of active com- Wheat plants of a size of 4 cm are sprayed 20
ays, the '
ves of 3
can be

25




di hydr ogen phosphate buffer
to the
e BeANS.

G owth inhibition and defoliation/beans
solution (pH 6) 5 Solvent: 40 parts by weight acetone

desired concentration. Enul sifier—8=25~p
(Phaseol us vulgoris) 10 cmhigh are 10

polyglydol ethét
sprayed with preparatlons whi ch contain 5000 20 To produce a-spitable-

ppm of active conpound. After 6 days, th&dconpound,
avera%F Length and the nunber of |eaves of

'3 pound is S heans per experinment are® _
eval uat ed. sokeatpraphaGdd YA BhiSs 5006 pinat eth@ BRI tonbunds add)eesidi6 tchy Be
corrpounds andofraetive lcdrspowsinAfue 10 Bayg el agérhgeerseenefroeh Thide Concentrate i s dil dted
with seen frispatrefifhewsatis cvaluated. 25 5
"1} 275, 496 ' 5 4 TABLE B and Grow h
|nh|b|t|on and defollatlon/beans Act i véarbrpound

Length in cm Number of |eaves watgr (GO q&&&%ﬁhff

ipreparation of active
'1:part by weight of active com

j17 0 6 [err] 11.0 11.0 2
[err] 11.0 Acte [catpond 1. O 4 EXAI\/IEthtICin cm

pound is m xed —G-owt-h-A-Rhi-Bt-enlwheat—

siol vent which contains the stated amount of 10 Solvent: 40 parts by

and the concentrate is.dikoped with 5

“wei ght acet one water (Eomttblpi fi er,
a di sodi um hydr ogen

EBnulsifier: 0.25 part by wei ght aIkyIaryI
phosphate pot assi um di - pol ygl ycol ether hydr ogen
phosphate buffer solution (Rjl pyy to To produce a suitable preparation of

.dctive the desired concentrppyion conpound, 1 part by weight of active com
'Wheat plants of aGi+@Bse€HARmM are sprayed 20 6 6.5
N 6 with a preparation which

1, 275, 496
“¢ontai ns 5000 ppm The activ8 conpounds and results can be of active

¢ompound. After 10 degen) t he average seen from Table C
§ l ength of the wheat is evaluated. TABLE C Growt h inhibition/wheat

||/ '6‘/_/?

0_@ | 6.0

Cbﬁ%tw

[T SN

ExamPLE D
Growth inhibition/beans (watering test)

hydrogen phosphate buffer sclution (pH 6) to
the desired concentration.
Three bean plants (of a height of 10 cm)

20

5 Soivent: 40 parts by weight acctone
i 10 Emulsifier: 0.25 part by weight alkylaryl in a pot (9 cm diameter) are watered once
' ;’ polyglycol echer with a preparation of active corapound corres-
1 To produce a suitable preparation of active ponding to an applied amount of 10 kg/hec-
compound, 1 part by weight of active com- tare. After 8 days, the length of the beans 5
* pound is mixed with the stated amount of is determinad. 25
15 solvent which contains the stared amount of Tke active ccmpounds and results can be
} cmulsifier, and the concentrate is diluted with seen from Table D.
: a disodium hy'drogen phosphate-potassium di-
1 10
!



Active conpound
(control)

(known) ,[ er r | —BEXAMPEE—D-
solution (pH 6) to Growth i nhi bi tion/beans (watering test)
concentration. Solvent: 40 parts by wei ght acetone

pl ants (of a height of- 10 cm) 20 10 Emulsifier: 0.25 part by gq}]ght
afkylaryl ina pot (9 cmdianeter) ard2fa#%red once pol ygl ycol

Length in cm water
20.0 [err] 6.5

‘with a preparation of active conpound corres- To produce a suitable
preparation of active
beans pound is mxed with the term ned.
25 15 solvent which coptial kspsae stated anmount of
and results can he_ emulsifier _apnd the concentrate js diluted with
from Takl e D.. a di sodi um hydrogen phosphat e- pot assi um di - 10 6

7 water, (control) 1,275,496 25.

7 be TABLE D Growt h i nhibition/beans (vvat ering test) Active corrpound
Length iin cmwater (control)

25.0 [erir] 14.0 (known) 12.0 [ ,{] 11.5 6) to EXAMPLE E

di sodi um hydrogen phosphat -0 assium Gowth inhibition/mllet

di hydr ogen phosphatie-chipLag—Bol uti on (pH 6) Sol vent:

40 parm by wei ght

acet one ! to the desired dgoncentration. 5 Enulsifier: 0.25 part by
wei ght al kyl aryl MIllet pl afits (Panicum m liaceum) of a size 15
pol ygl yclol et her own) of 4 cmare sprayed with a

preparatj on which To produce a suitable pr epar ation of active
2000 andn 1000 ppm of active com conpound,

amount of

whi ch contai ns the stat ed anmount of
active corrpounds 12.0

f‘%osult can be 20
o

O NH—CH,—i

./

_. Cl—CH,—CH,—P 1i.5

| OH
6) to s

t
cm) 20 : . - _
once " ExAMPLE E a disodium hydrogen phosphate-potassium
ITres- Growth inhibition/millet dihydrogen phosphate buffer solution {pH &)
/hec- '. Solvent: 40 parts by weight acetone to the desired concentration.
beans 5 Emulsifier: 0.25 part by weight alkylaryl Millet piants (Panicum miliaceumnr) of a size
i be 25 j polyglycol ether of 4 cm are spraycd with a preparation which

To produce a suitable preparation of active
compound, 1 part by weight of active com-
pound is mixed with the stated amount of
solvent which contains the stateld amouut of
emulsifier, and the concentrate is diluted with

contains 2000 and 1000 ppm of active com-
pound. After 6 days, the growth increase is
evaluated.

The active compounds and results can be
seen from Table E.

cont ai ns
1 part by weight of active com

pound. After 6 days, gncrease is pound is mxed with the stated
eval uat ed. 1@%&%

the desired
Thr ee bean

ponding to an amaisrineﬂ amount of 10 kg/ hec- conpound,
1 part By weight of active co After 8 days, .the length of the
ind 1 i xed wi th t he Qe SHEHB(RE SPPh W or m

The;.eagtﬁiiﬂetnpcms)ggzds

The

— e T——a— -t




of fruit ri pen
6) Sol vent:
Emul sifier:

plahts are

40 parts by wei ght acetone
0.25 part by wei ght al kyl arylTasie Ex een,
15 pol ygl ycol
a preparation which con- To produce a
. 5000 ppm of active conmpound. An conpound, 1 part bfoneitglin afrovah inkrese COm

enmul sifier, and the concentrate is diluted with seen from Table E 8

1, 275, 496 8 TABLE E Growt h

inhibition/mllet Concentr ation:Gow h-inerease—Aetive—conpound

in ppm in cmwater (control) T e s
i 9.0 [err] 2000 2.0 1000 ‘5.0 (known)

[err] [err] : - 2000 i 3:5

-1000 4.0 [err] 2000 2.0 1000 4.0 EXAMPLE

F 8 a disodium hydrogen pivegghat e-potassi um Accel erati @

ydrogen phosphare buf Ter—sorutron {pH

et her

"to be desired concentration.
unripe fruits of tomato
sprayed once with

i ichibiton it _
Crewh ISR s ati on of acti ve

accel erated ripening of théctve gimpeuids t her eby pound imppixed wi tif cmhe
stated anount of

The active conpounds wadbfayl ts can be
seen from Tabl e F.

is diluted with
9 TABLE F Acceleration of fruit ripeness/ Tomato plants ase
~Accel eration of ripeness Activecoggound '

i.n ‘days water (control)
[err] (known) [err]

RS )

10

achreved. 10 sofvent
8 9

contal ns

e State

I/ 2000 2.0
Cl—CH,~CH—P
: 1006 5.0
OH
(known)
0 NH"_CsHT_i
I/ _
Cl—CH,—CH,~P 2000 3.5
OH 1000 4.0
Q L5yt
(L-CHsCHs P\o _ 2000 2.0
:@ 1000 4.0
#HO
ExameLe F a disodium hydrogen phosphate-potassium

Acceleration of fruit ripeness/tomato plants
Solvent: 40 parts by weight acctone
Emuisifier: 0.25 part by weight aikylaryl
polyglycol ether

To preduce a suitable preparation of active
coiitnourid, 1 part by weight of active coin-
pound is mixed with the smted amount of
solvent which comtains the stated amount of
emulsifier, and the concentrate is diluted with

dihvdrogen phosphate buffer solution (pH 5)
to be desired concentration.

Green, unripe fruits of tomato piants are
sprayed once with a preparation which con-
tains 5600 ppm of active compound. An
accelerated ripening of the fruits is thereby
achieved.

The active compounds and results can be
seen from Table F,

anmount  of
20 enul sifier, @nd the cggcentrate

5

tai ns

15

20



laid out on a filter paper in a Petri
m of the preparation of

14 14 EXAMPLE G
di sh. Gowh inhibition/linseed

nnett od

1
C

)

actitve conpoundare—Sotvent—#0—parts by—wei ght—acetot
into each dish. Germination of the 5 Emulsifier: 0.25 parts by wei ght
al kyd aryl- seeds takes place in the dark at 25[err]C. polyglycol ether
Atter—3 days, the |ength of the shoot and 20 To produce a suitable 9
preparation ef—active—theroots—ts—determned—and—+ b -
conpound, 1 part by weight of active con, tiPon conpared with the control
pl ant _i s expres- pcund is nmixed with the &¥&t%ed anount of sed as a
percent age. 100% denot es the Sfcadhghtiord Of frﬁl@kflg&egs/ma@lbuﬁgnt ains the stat ezl"-’
unt of still of growh, and 0% denotes a growh enulsifier, and the
concentrate is diluted wi,th corresponding to that of t&seiesgtionefaipengsspl ant .
25 a ' di sodium hydr oaeﬁmvﬁrfe)’g%"ﬁ’éfeoot assium ___ The active™8¥ounds, the
concentrations di hydrogen phospate buffer solution (pH 6)  of the-active
conpound i n ppm (ng{v&g%)( ofl@ﬂ) to the desired concentration. 0 results
can be seen fromthe of Towt ng Table. 15 Two batches each of 25 |inseed
are each ! 10 1,275,496 TABLE G

Gowh i n{hi bition/linseed %i V]{l;%#l on of the shoot with Activt conpound
|

PI |~J\.4I. CCU

50 ppm 250 ppm wat er rol)
0 O foprCh,—CH,—P’ I 15
36 OH (kniown) 33 N\75 [err] '
33 ; 60 50 OH [err] [err] 50 60 45 f
CH The pr[epar ation of 4hgconpounds to be o 50
used according to the invention is illustrated by the foll ow ng Exanples.
80 (’T /NH— C;H,—i
]
| on
O MHs
. l CU-LHCHs R
i 7] 14
' XD
HO- .
potassium ... ExampLE G 1aid ‘out on a filter paper i a Petri dish. 10
n (pH 6) Growth inhibition/linseed ml of the preparation of active compound are
_ : Solvent: 40 parts by weight acetone pipetted into cach dish. Germination of the
slants are 15 5 Emulsifier: 0.25 parts by weight alkylaryl seeds takes place in the dark at 25°C.
hich con- polyglycpl ether ) . After 3 days, the length of the shoot and 20
>und. An To preduce a suitable preparation of active the roots is determined and the growth inhibi-
is thereby Comp0upd, 1 part b) weight of active com- tion compared with the control plant is expres-
pcund is mixed with the stated amount of sed as a percentage. 100%, denotes the stand-
ts can be 20 10 solvent which contains the stated amiount of still of growth, and 0%, denoies a growth
: emulsifier, and the concentrate is diluted with corresponding to that of the uatreated piant. 25
a disodium hydrogen phosphatepotassium The active compoun'ds, the concentrations
dihydrogen phospate buffer solution (pH 6) of the active compound in ppm (mg/kg) and
to the dcsired concentration. results can be seen from the following Table.
15 Two batches each of 25 linseed are each




10
11 EXAMPLE

chl ori.de-kn 200 .. benzene. StTTII:

11 1, 275, 496
1 thlonophosphonlc aci d nono- N- net

nnnnnfLu hnnflnHP

hyl am de
dfor 2

..S buu_,ch

hours. After. suction f||trat|on of the precrpltated trrethy+an1ﬂe “10
hwdroclorlde the -benzene solution is washed with 300 m [err],
fif ect ed over ‘[err], and the solvent is renoved in a vacuumy Af
ifstillation"-at 0.1 nmHg and 60[err]C, a pale oil of thedrefr

5@l uti on of

THe yiel d 204 (0.2 ol e) triethyl am nQ75496100 n

drying is
ter "slight
active 15 A

19g (0.2 nole) phenol and index [err]—'l 5706 renmi ns behi nd.
is 35 ¢ (709@ of 10

24chl or oet harethi-onophes

p@onlc aci d phenyl ether nono- N- et hyl Eﬁtl Erlng, to 38.5 g (0

Q'chloroethane- am de. 20
5.60 % C 14.20.% FouGsbwth inhibition/linseed S 12.36 %

19.80 % N
5162 % d

ferr]Cto

room t ol

epared as foll ows:

o (0.5 nol e) nethyl jhn 200 m  Stirring is thengeffected fg
?thﬁg)to 49.5 g (0.25 nole) 2- tenperature. The sal

fre filtered off with chIoroethanethlonophosphonlc acid dichloride

‘quction, then washed w th a IEttkf water, and in 500 n1 t ol uene.
S

ifs effected for one the solv
'ﬁour the salts are-téep dlt

§fS|s Calc. for [err]:

14.26 % The 2-chl oroethanet hi onophosphonic acid

2 nDIe)

59 g (1

inbl ) i-propyl an ne are added at jmono- N—nethylan1d§?mﬁqrﬁrpﬁgﬁpeeﬁ?red

91 g (0.5 nof&Y SRS et hanephos- 25 SRRt ting prddict is -

uene are

drawn off. After "slighr di

phoni ¢ acid dichloride in 1.5 1 of t ol uene.

/80[err], a yellomnsh oi | \60 tion; washing with water is effected,

gollomed remai ns behi nd by dryPHg over sodium sul phate, and the
g (91 % J[err] = am 4 solvent is drawn off. After "slight
plstlllatlon at 0.1 /80[err]C a yellow oil remains 35 behind.

XAMPLE 3
OHin 20

Yield: 41 g (85 % of the theory); [err]= 1.5613 EXAMPLE 2 O
err] [err] 61 g (0.3 nDQ§L¢éprI9roethanephosphonic 65 12 g (0.3 nole)

m mater ar no- N-i sopropyl am de chl oride

(of 40

N

S

as

55 15.5
r one hour

ts

Stirring
stilla- 30

ed off with suc- tiqp" at 0.013s
Y|eId:

-added dr opwi se até stirring, to 61 Esanple 2) ar®e added at

,40[err]C to 28 g (0 3 g (0 ag

e) 2-chl or oet hanephosphonic acid nole)

phenol, 46 g (0.33 nole) potassi um nono- N-i sopropyl am de chloride in 500 m

ing is

continued for a further- then effected for 2 hours at 60[err]C, suction

f

r D S . .
,carbonate and 500 ml acetonitrile. Stirring is acetone. Stirr
|

|

roonrtenperatgieﬁw uq;hon filtration filtration fromthe solid

2 hours at
-is effected, the, g ez% ofn precipitatd salt3gs.effecte and the
'dramn off in a vacuu d t4 &due is solvent is Subsequently drawn
"off There taken up in nethylen€“chloride. The organic
i
e
i ; - .
S NH—C,H,/n
o I/ * 50 64
i
4 CH
0 NH—CH,n
’ ./
Q~Chr41{—P 50 60
\
OH
The preparation of the compounds to be
¥ e o e = used according to the invention is Jllusrrated

e

by the followmg Examples. .

70

is

50

80

R ) b N @ MY S

=]



remai n behind 53 g (69% of 2-chl oroethane-
dried over sodium phosphonl C

th

102- 108[ err] C.
2- chl or oet hanephosphoni ¢ aci d nono-
2- chl or oet hanephos-
acyg phenyl g3t er nono- N-i sopropyl -

dlstlllatlon"

ar-de-r enai i+
for [err]i 11.9 % C 13x&€Ll found.
12.03% ; 12

12 EXAMPLE 4

hoom

"sli ght di stil | atsbiow
remai ns behlglngo 2ri(@2 digjdl&g
nol e) tri et hy| XeAzee i8 PV at
nono- room té‘t‘fﬂ@f’a‘fﬁ “éc{ L gs Pl
2- chloroetha hosphoni c

SAHY G 1 Q%ﬁscﬁ%bpﬁour‘@ 12,
phoni c gci2
Stirring is then effected for two hours at

ﬁn 300 M benzene.

| Ng mand-R-nmetlylihide attthridaf feqiir drgsl
#Od“"fl'h‘ePfFl@Ef—Fl ke doliows:" g j

nol e)
cal c: for
11. 0% E>éA|vP
chl ori de
t enper at ur e;
10 by masp
sol vent is @r
behi nd a bal e
2-chl or oet han
acid 4'-
2- chloroe;ﬁﬁné@ﬁﬂb
[err]: i
23.15 % iO
;35
E
. 40
i
45
50
80

LE5

_dgo;)no N-i sopﬁ

2) and 33 g (0.3 no e Stirring myamt-llsken e be&hedsolﬁx@dn 2
t enper at ur e; gﬁ?g%kg]_@mn fronwi

fol l owed by washing with a I|
SOdI um sul phat e. The sol vent is subsequentﬁgﬂg%
n df S19gT(6.2GloRyl pAénoDaf2l aekg,BAd. aﬁﬁ refidin} s@chu{a pad g:10i |
uofl“Q relh| i9r3ged KQHo-of 2t&hlog@thgnethd
BN phonie | agid2 PRy o PBSy RSy TediEl er

I'OC auC-

rigth({15884

arecto
aci d

]:

Found:

10 (wat B9

15144, 80—

chlonde in 20p
entLy conr

sul phat e,

The

phase is washed with water
acid nono-N-isopropylarride,
ygroS€o .
is effected at 0.1 mmHg and 50
80[err]C. 31 g (40% of
N-i'sopropyl am de chloride required as starti ng phoni ¢
per%c‘{%l s prepared as foll.o

and

s cale.
thlonophosphon,‘ acid ﬁloxj_oz\ljnc%la@[de
tg: @% & Stirring is sub-

2 hours. After, sucr
ﬁi B kit ik ) €
VasHaE s at

ﬁ@bnn | 8% aldyisgalst effeftgd efefect ed,

%, L

1of 't

B g N-i sopropyl am de; 5
[er r]= 1.5344. Analysis: 20
v 5.60 :
A, 13050 ﬁhe@y}\izge l

n@)hﬂs-

%

fllayme 1 5

%l}(’ﬁ%m i agfyfl“nrg over

(0.3
a

room

t Mghe S AlckiSro@hReSHRSIREPAERE | A5af 1| tsgeger@l n@feh i PhobdlarSHCEk Qgea 0! | OVEd

0
e

then

1t 4 zgg iy ﬁctg
$ t
éol»@ng édravnN)fﬁ- A f@?ghi stlllatlon

at 0.1 mm Hg/30°C a yellow oil remains
behind.

Yield: 41 g (85%, of the theory); np® =1.5613
ExaMmPLE 2

O NH--CH,—i

I/
Cl—CHg—CH o'—P

N
OH

12 g (0.3 mole) NaOXH in 20 ml water are
added dropwise at 40°C, with stirring, to 61

g (03 mole) 7-ch10roethanenhosphomc acid
mono-\I--copropyxamxde chloride in 500 mi
acetone. Stirring is continued for a further
2 hours at room temperarure, suction filtration
from precipitaté? sait is cffected and the
solvent is subsequently drawn off. There
remain behind 53 g (69°) of 2-chloroethane-
phosphonic  acid  mono- -N-isopropylamide,
hygroscopic crystals of m. p. 102—108°C.

The 2-cnlor0°thancphn<phomc acid mono-
N—1sopropylam1de chloride required as starting
product is prepared as follows:

Analysis:

CalC for C11H17C1h02p P ]L 9

found.

%Cvmt
e m in 0 ml
g— ggtﬁ‘ 3-()ldlgq%loxllcﬁomﬁ

chi orrnimexﬂydﬂuees tSafungNi effe@& Abonet th)&"glf(ls()mﬂvm @fter ’ ahghr distilla-
gﬁp‘r‘@p*y‘t an‘iOG AEEA | Praitke/e9Ca 2 cyehlextishd oif 060
1e1 &‘d o) 1p?*==1.4854

P 125 <,

QRY, Bl Pehedl8th

ExaMpLE 3

a.%{,,zf{w kel

28)

61 g (0.3 mole) 2-chloroethanephosphonic
acid mono-N-isopropylamide chloride ‘cf
Example 2) are added at 40°C to 28 g (0 3
mole) phenol, 46 g (0.33 mole) porassium
carbonate and 500 ml acetonitrile, Stirring is
then effected for 2 hours at 60°C, suction
filtration from the solid is effected, the soivent
is drawn off in a vacuum and the residue is
taken en up in methylene chloride. The organic
phase is washed with water drigd over sodu.m
sulphate, and the solvent is drawn off. “Slight
distillation” is cffected at 0.1 mmHg and
80°C. 31 g (40%) of 2-chloroethanephos-
phonic acid phenyl ester mono-N-isopropyl-
amide remam behind as pale oil, np?* = 1.5144.

%> Cl 13.60 %;

Cl 12.03%,

g A5 spH) prhisdphate, the
3 ﬁsth‘\IOt@ﬂd?“ lThlepfetqhemal 5%

ﬁ@? (ER Ay & hYd i
watdf] %Phon' c

65

75




40
4I

Jroom tenper alue,- :
sefgaration of the aqueous pﬁ&s&mEAfter mashlngmmmﬁhﬂMHMEhmdndmnﬂe¢fEmmmk

The starting product used is prepared as
nmet hyl -
N- mpno- i sopr opyl am de, -
4- chl or ophenol

phenyl

- water is ad
le 5 in a 45
[err]: 1. 5685.

60 foll ows:

ester

ded to 99 g (0.5 nole) 2- -

EXAMPLE 7 50 drying with sodium sul phate, t

slijght distillation is effectdﬂJ@%& ~: 86 g (
et Banet hi onophosphoni c£ 59

55

EXAVPLE 6 Yiel d: 66% 2- chlorgﬁzgane t hi ony
2' gchlorophenyl ester N-nono- ige yl am de,
Starting product: 2-chl oroet hane-t hi ono- phos-
ester chloride,

[ef r]: 1,5862. (SB? temperature to 500 ml benzene, 61 g

]

Anal ogously

13] EXAVPLE 8 2
2- shloroethane t hi ono-p

2- chloroethane
adid 2',

hi

Sﬂartlng product

Startlng pare Exanple 10. pkoghiets:
agid 2',

phenyl

6|

ester

di chl or o- phenyl

Ci
w th Exanple

Pchl or'ophenyl
the foll ow

mole) 2-chioroethanephosphonic acid

Hgaﬁhonlc Yield: 53% i
i ono ) 50
- di chl orophgnyl fo&ﬁ{&eé: H&q%ﬁﬁ NCNBO/ b Sﬂ}’i

corn- 355 propylanide
2 - chlor
ester chloride,

EXAMPLE 13 EXAMPLE 9 [err] Ylgi 002 chl or
H N- mono- eth Iamd r et 40 Vi

Zacholorethane thlono
N mono-i so-

[e

rr]:

1%

ol s e A a5

25

40

45

50

35

Starting product \zwp ,p
1.5790. -Starting product:

626. aci

24 g (0.4 mole) 1sopropy1am1ne are added
to 58 g (0.2 mole) 2-chloroethunethionophos-

Analysis:
Calculated for C;H, Cl;NOPS:
Found:

The starting product used is prepared as
follows:

A solution of 65 g (0.5 mole) 4-chlorophenol
and 20 g (0.5 mole) sodium hydroxide in 200
m! water is added to 99 g (0.5 mniwle) 2-
chloroethanethionophosphonic acid dichloride.
Stirring is then effected for one hour at room
temperature, followed by rtaking up in
methylenc chloride and separation of the
aqueous phase. After washing with water and
drving with sodium sulphate, the solvent is
drawn off and slight distillation is effected.
Yicld: 86 g (59‘}: of the theory) 2-chioro-
ethzuethionophosphonic acid 4’-chiorophenyl
ester chloride, ny?*: 1.5856.

Analogously with Example 5, the following
compounds are prepared:

EXAMPLE 6

- 6 N .' -. -.
- "1'0‘<:3h67
C2-LHLy-P 3
NHCoktri
Yield: 76% of the theory 2-chloroethane-

8h|c acid Pﬁ@ﬁ

t hi ono- phosphoni c aci d

15542 The—A-setution of 65 g (0.5 nole)
starting-product 2-chloroethane-thiono-phos- and 20 g (0.5
) sodi um hydroxi de in 200" phonic acid 4'-

met hyi - phcnyl ester

mole) @eehpl Swrlg éﬁpp

ol i hab T e

ngat@drbpmmﬁd si)aané dppingpagrciodium

The pe 1ent1y drawn
Eﬁ?%bsl a ‘mg%z% istt atxgln” is effected
it °C. A pale oil remains
mgmnccm af (582 o Chhir@pae:
N-isopropylamide; 1, 275, 496

BAPEE 12 Yiel d: 79%

LSt er
£11 Err] 1. 5840.
t|ng point 101[err]C

OfoReR&d 4*-tHN Na&PRAKeE
‘;ﬁa%mobmﬁap/(s[ﬁgg’?s] o o0 for

olevp Havre at 190w feRsiioss ia{f g
esiu qu? b/ ﬁltereH off with suctxon, oliowe

by, \"aﬁh w ter, and
dsodiim ulpld- }‘Pl chi»Qnth

of the theory) 2-chlorocthanethiono-
phosphenic acid 4’-chlorophenyl cster- N
monoisopropylamide.

Cl 450 %,
Cl 4.02 %,

22.70 <,

N 1025 % S
23.15 %

N 1027 % S

t'uono-phosphonic acid 4/-methyl-phenyl ester
N-morno-isopropvlamide, np*t:1.5542. The
starting product 2- chlorocthane-thiono-phos-
phumc acid 4”-methyi-phenyl ester chloride is
obtained analogously with Example 5 in a
yield of 64%4, np?: 1.5686.

ExaMPLE 7

o@
€&¢%~a#v0

/W/ C3H> -f

Yield:  66%, 2-chlorocthane-thiono-phos-
phonic acid 2’-chlorophenyl ester N-mono-
isopropylamide, np*t:1.5687

Starting product: 2-chlorecthane-thiono-phos-
phomc acid 2 —chlorophenyl ester chloride,
Yield: 66%, np?t:1,5862.

chl ori de
obt ai ned anal ogously with
chl or oet hanet hi dnophosphoni ¢ aci d di chl ori de.

65 Stirring,jssodhen effected forzgne houqz

yield of -

eSéﬂeftedg FhiRved 8y x{aﬁﬁrfg] w1tli|. aS&as 10

70

nyls
Yi 30ck (0B6Hple)aictiylhmint heoa'dyledzatc hphospheichraid @’-hydyixpphehyl 688/amono-

N- nono- net hyl -

#&ei d

TR

(oet hane- icidiBrio- “px‘gmgr- dipillepy Taat d@yains
y| paisseib ot Hl- 30T, deeld: yi4eB d:

35

60

65

70

I

2



2- chl or oet hane-t hi ono- phcsphonic acid 2', 4'- [err]: 1,65688. 15
di chl oro- phenyl ester chloride, yield: 60% S [err]:

1.5962. EXAMPLE 10 EXAMPEE14

45 [err]: Yiel d: 84% 2-chl or oet hane-t hi ono- phosphonic Yield: 87%

2-chl or aet hane- thi ono- phosphonic 20 acid 3'-chlorophenyl estgp

N- mono- iisopr B aci d phenyl est er 12251%6| sobutyl am de, [err]: am p3e
[ er r!Z 1.5668, "Starti ng—pFo oduct St art.i ng pr oduct.: conpare-
rrpl e chl or oet hane- thEmmuphosphonl ¢ acid 3'-chl ofsawrdB12

5

,é @-henyl ester chloride, vyield: 73% [err]: 1,5851. EXANPLE 15 25
xpeEIEI&ANPLE 11 [err] Yield: 66% ‘Z; chl or oet hane- th| ono- phosphonl c field: 55%

2 sc | or.oet hane-t hi ono- phos acid 2',4'-dichloro- e ester
‘ noo  acid phenyl estq no- phenyl am dez-¢n :Q/ [err]:
1 1a-5800. Starting p -r ,ﬁelt poi nt: 60-62[err] 59’9 product: 55
,eﬁec:]ﬁ 30 conpare Exa . M/.é//?-f L 275, 496 corrpar Exanpl e 13.
’m'in%gng LE 16 nono- n- but Wiad by, thlﬁrb&tldlﬁe-thlbmﬂ-ﬂ&sphbmben-
“Zene. 21 (@w : iplecpchior c]g@ PHREhaRE geiths Ecpblerphopyl acitte N dropmFEY- o

room t enpera- p Lk b AN o g‘ 173 m§‘f°ft§1lg “’I"ﬂﬁ“ ﬁﬁf oG FETHIng PECARG Ry
filtered of T peduor: smct:mdm;hamasm)ﬁkg»h&pﬁo ic ter PP Y ect ed, followed by
drying with @@1 s¥dl-dic gerpirhyt esterandhloriie sol vent is drawn off. After
"siight |di stiVtidtfbemali4te oil remains behind, yESAMPLE2Y g (44% of the

theory) 12--19 g (0.2 rmtﬁ}mgpgenol are added to 44 g chloroet hanephosphonl C

acid phe[nyl ester N- (0.2 nole) 2 chloroet hanephosphonjc acid N
f“?jj‘% 8 % O 5.10 %N “Wh6Ha
L fiBwdd % Cig5. 35 A dhe, /cﬁl fzhanephosphonl c acid MESHSt arting
ryipg wigduc®® . 2- chl or oet ha‘heﬁ h‘t\ono phos- 50 20 nono-n-butylam de chloride
nqfsdf as starting phonic acid-BgHpino-i sopr op | ani de chI ori de, product is
A b“f?ép@r ed as fol |l ows: yi el d: 87%Yidh r?lga ggne-1y %ﬂ 1?1*%15? e%P
2ld r{, g
andihiéo! y| ami ne ggp. aﬂﬁ@dch&&e&;wgm&n&pﬁosmah@) 8 B} 5% aﬂ’é?rb oni E° aci

?}H‘n but yl ami de, [err]' 1. 5¢80. 15 Anal Sis: I;@L{/ém/ed for [err]:
fCed

esEXANPLE 19 di ehl o4’ diehlom-pidm@Oester N-pbnosie. lifgl prét@ert S-CBIb@Etna%athl@f)-fpﬁﬁ-t ed for

two houris at Prelz}’m% }: 4P {0 Starting product:  phonic acid phenyl ester chloride, vield: 775,
: 2-chloroethane-thiono-phosphonic acid 2’, 4- py?:1,5688.

| 15 dichloro-phenyl ester chloride, yield: 60%,

S ] np?0: 1.5962.
S l EXAMPLE 10 EXaMPLE 14 45
heny] ester 60 .
542, The z ) /OO
licno-phos- : : J‘z-m -5‘// —p
chloride is & 0 \ EH,
le 5in a C2-CH, '0/7’2"/9\ M -CH; -6'/’
65 i ”//_4\3/_/7_ H . KH..
Yield: 849, 2-chloroethane-thiono-phosphonic  Yield: 879, 2-chloroethane-thiono-phosphonic
20 acid 3’-chlorophenyl esier N-mono-isopropyl- acid phenyl ester N-mono-isobutylamide, np**:
amide, np®':1.5668, Starting product: 2- 1.5511. Starting product: compare Example
chloroerhane—thmno-ohosphomc acid 3’-chloro 13. 50
phenyl  ester chloride, yield: 73%,
_ np*:1,5851.
Y ) ExAMPLE 1
{25 ExampLE 11 Le 13
" ¢ ? _o
hiono-phos- 2'\ /VH -@
r N-mono- /W-J‘//
70
hiono-phos- Yield: 66%, 2-chloroethane-thiono-phosphonic  Yield: 553, 2- -chloroethane-thiono-phosphenic
er chloride, acid 2’,4’-dichloro-phenyl ester N-mono- acid phenyl ester N-mono-phenylamide,

methy]amlde, np**: 1.5900. Starting product melting point: 60—62°C. Starting product: 55
30 compare Example 9. compare Example 13,

- E_,,,,.,

T VT o AL ¢ eI - e RV




the salts are filtered off with suction,
drying with sodi um [err] suI
of f. After “slight distill-ation’; rarcotrourtess
yield: 75 g .(69% of the theory) 2-
N—rmno n-butyl- am de chl oride, [err]:

prepared Fn
anal ogous to that of Exarrpl e 16. Yield: 35%

1. 4962.

55 35 EXANPLE 17 1,275,496 2' - hydr oxy- phenyl estgr 1
Nnmmtthyl - : —
16. [err] EXAMPLE 16 Expdveinpbuprmg)ie \Ghistigy in7¢Mo ml ben- 5
zene. 21 g (0.2 mole) triethylamine ar
éChl or oet hane- t hi ono- phosphonr C subsequcqtl;added dropwisc at room tempera-~
acid phenyl ester N ITDI’IO- m de, ture and stirring is effected for ohelobd. The
[err]:1.5479. 40 St@rtln%&gmo P- chl or oehluneslicht ofi vitp hson; phmmgwnm0|d 5
N{ nono- n- but yl am de T om -chI oroet\kﬁ&%eﬁtdﬁf—‘@doéﬁh‘@@i hxt)rtlmdng #eth d 10
0 m s ¢, and the solvent is drawn off.
dl' chloride and n-butyl am ne, yl/é‘/d? ]9 0% Excgn sl#*%xsnllatxon , a pale oil remains 10
2 chl or oet hane- phosphonic acid [err 1. 5363. pehind, y,eld 24 gﬂéﬁ%ﬂdgf the theory) 2-
- hydr oxy- phenyl 19650 moldy- phbdD aa -aBdet ytb 44 gmi dBroe{hﬁfcti‘iosplxo g pieha rekterny-
pr oduct: com 4502 moie) 2 -chloroetiancpFOgivEE Bcid N-  mono-n-butylamide, np™: hHEF® Exanpl e 15
16 EXAMPLE 21 S 65 35 [err] 40 Yield: 43%
2- chl or oet hane- throno pndsw PhOﬂIC Ehenﬁ ester N-nono- |seprqpylanide, A 15
sol ution of 5.5 g (0.3 nol &plodtedidt brHahtNpdir] : gi% 1. 8 Pt o/
30 g (0.3 nol €) trrethylantne in 20 m acetone °
1 275, 496 dded
lor P id pro rax 0=P) 5
t! .enper ature t 0206%-1( g t ﬂmo\zgﬁrloh[) ,@dam[a%fﬁ 1 acm%ﬂn ioﬁgt‘ %
nol e) 2-chl oroe meeam @nl C acr egﬁy nnﬁqmﬁy
Yreld 54 ¢ (89@6NBnpnbn n@pyhmmmde:nﬁ&bmrde in 100 M of the theory)
2- chl or oet hanet hld!g% ‘r’i‘i‘é sphsgq 19 ng is then BMBE(8d for one
Hour, acid Nﬂﬁ)xwéd ffg 5419 5 the precipitated salt
ii's renpved and t e sai@lare ‘ﬁalea: Ectonl anf, QFeke] 17.65 % d 6.95 %N
E}ound washing with water and dj}?ng4\8itlpAso@lum6_ 49 ‘VCNQ@C‘H-,O/A/// 4f/ 20
g suiphate, the solvent is drawn off. After
H “slight disiillation”, a colourless oil remains 0_
30 behind, yield: 75 g (69%, of the theory) 2-
chloroethanephosphenic acid N-mono-n-butyi-
H amide chloride, m,*: 1.4962. HO
f The foliowing compounds are prepared in 25
i a manner analogous te that of Example 16. :
i Yield: 335%, 2-chloroethane-phosplonic acid 55
; 35 EXAMPLE 17 2’-hydroxy-pienyl ester N-mono-n-butvi-
X : amide, np*':1.5273. Starting product: com-
; 5 pare Example 16.
i'_ L -5‘/7"6/1" F 0'@ ExampLE 20
E ”/l "4H9
| Q ML,
; ' ~ y Hy
{ Yield: 709, 2-chloroethane-thiono-phosplonic Z-J‘/?-C//Z-P Y 60 30
i acid phenyl ester N-mono-n-butylamide,
g np®: 1.5479. 0-@—0#
40 Starting product: 2-chloroethane-thiono-phos-
! phonic acid N-mcno-n-butylamide chioride
_ from Z2-chleroethanz-thicno-phosphonic  acid
dieltloride and n-butylamine, yield:, 90%, Yield: 323, 2-chlorocthane-phosphonic acid
; np*:1.5363, 4’-hydroxy —phcnyl ester  N-mono-n-butyl-
! } amide, n,*:1.5241. Starting product: com-
45 ExaMPLE 18 pare Examptc 16.
ExAMPLE 21 65 15
e A c/-/z-m-" /0'@ 'S NH—CHr—i
- S -GoH1 Cl——CH»--CHz—P
40
i OH Ce.
Yield:  43% 2-chloroethane-thtono—phos-

S phonic phenyl ester N-mono-isopropylamide,
; np*: 1.5611.

and, after washing with water and

phate, the solvent is drawn

oH—remains 30 behi nd,

Jchloroethanephosphcnlc aci d

The foll ow ng corrpounds are
' 25 & manner

2- chloroethane phosphoni ¢ aci d

A solution of 5.5 g (0.3 mole) of water and
30 g {0.3 nmole) triethylamine in 20 ml acctone



Starting product:
fol | owi ng i
OR _i

al kydkn+asgli cal
derotes a hydr

conpare Exanple 18. Anal ogously w th Exanple-21, the

i [err] 15 conpounds a pared: EXAMPLE 22

i ¢h X stands for an oxygen qr iﬁ?sp‘ﬂ:ggr atom R_denotes- a Ln\/\nrls

W tAdell 4tOroéin Qauﬁﬂaﬂﬁmatooa& ga. 3a \pﬁteﬂydaml( atli dal “slighndlistillAin’ RRa
GC) aﬁ@tqro»égppe@pkdngﬂhpsphqn@ cicidg me oil remams behind. Yield: 54 g (89%

1 -d 1 +hiophags
2- SRty oet hane- w a%m%‘@ﬁ@o s ool o ST S AT
met; ithaci d- A\ dagaﬁl e@ andl ‘th ent, “an ammoni um

equiwial eft .or a 2 tart| ng pr oduct 2- chI or oet hane- th| ono- phos- phenyl

radiredl whi cq may be gugtituted by phonic acid N nono-phenyl am de
chl ?‘gsde nirtro, halogen,Camhikiyd f@rCHydn®s:  17.655Q €r ogms % N

Nr oet hane- t hi ono- phospleemiic  acid either al’otie%of! i G%dnNxt ure with a
soI i d or15d| chl ori de and aniline, vyield: 79% liquid diluent or

carrier. ?rr] Sthrting #foduct: compare Example 18, 2. A metRoNHfd¥ t he
control of {vascahageoyslyawith Branrten?lwiiechiledngpr i ses appl ying 40 t thé 25
EXAMPLE 23 % 15 compounds &€ Prepargy st or seed t hereof a-corfpjound as, defined 55
in clai mlii n which Ris eiamadsk3y radical with 1 to 4 carbon at ooR’ or a

phen%/ radijcal and R is a gdrogen atomor a phenyl radical which nfy be
sub® St u¥®d by nitro, net hyl& ;;I or Ch|0l’| e, al one or in adm xture
60" : W t hoa- Por [Ngefl d di | ueiity gﬁnd@@&rdne&'y e AulpBi-hQsh,f or
the control, of vascul ar i efd> G3% 2- chl or oet Radreoréshi lowm ahiasagituoRit 1 pléant
growt h whi ¢h conprises applying to the acid W%D%@mn‘lrbvp Hmaéieal an err 45
i
Loe0z  pllant glugoess; Lhskaal dod SDLALY et ifa ﬁ) AL &?ﬂgﬁﬁm
Exanpl e 17}  acdN &1 AR A3 eq@me 5 an GRABAS Hah s
her ei nbef orie 23 p&nam‘hg pah oy: z-demdﬂfab@tﬂ;orcﬁﬁhos- 3©heny1 radical which may k
al one or ir hepig 5&‘1%0*}1’23&0 Q‘@Fﬁ@“@ﬁ' chi LUIOa é%ﬂ\‘tgexeralétbﬁ-’r PeiroxyA %
N 1 T re 1
et hod f’icc”d' cﬁl& é g};n ?’gin BT g ? hLTReS LT o YLg ot ‘6n-
70 taining {f romy: (;') ng ght of hezst,at@@lao@q&pg,ungmo'ﬁ of Rasciidt hod
according tto claim 4 | n vvh| ch a conposi ti onplarg gw&édwhdrﬁoa;pmcngapfwrgrmmeel d:
61% 2-chl dr 88t hane- phospF®NFE Heid 0. 01 t oPle By "%X d;—@t"g
com mZSé?I- mono- n- but vl am de, [ersrkﬂlcilﬁﬁ ttﬁﬁc d: ca e
cCoppayle Exanple 16. |, 6. A net hrd xsaa:ﬁmr gtotnooxam h d&klfTB
1-5 ¢om-whi gh from O. 1Ct-eCHBECHg-Bf the 35 whATRay\Be GhbSditved |bS: Bitro, meth: )
stated confdound are applied per hest 1. atha IQGM’E’I?F g'la’f,:megrgtariigmx%ﬁe 60
vascul ar 7. A nethod according t cI aim 6 i3n the control of vascular
Yield: 939, 2-chloroethane-thiono-phosphonic ~ plant growth Wth comprises applying to the
acid N-mono-n—butylamxae, np?*:1.5402. plant or seed ihereof a 2-chloro-ethane-
Starting product: cf. Example 17. (thlono)-p‘losphc*nc acid amido cowpound 63
which is hereinbefore specifically identified,
60 - 30 ExXAMPLE 24 alone or in admixture with a solid or liquid
‘ diluent or carrier.
O NH-CH,-n 4. A methed according to any of claims
I/ 1-—3 in which a composition is used con- 70
Cl—CH,—CH,—P taining frori 0.0005 to 2%/, by weight of the
| \ stared compound.
nic acid : OH 5. A method according to claim 4 in
_n-butyl- : which a composition is used conraining from
t: com- Yield: 6‘% Z-Chloroetnane-phosph;)n]c acd 001 1o 05% b)’ Welght of the stated com- 75
N-mono-n-butylamide, ny,?*:1.4884. Storring pound.
_ product: compare Example 16. . 65 A method according to any of claims
65 ' —5 in which from 0.1 to 100 kg of th
| 35 ;WHQT Wt;]E dC% ut;\},ll IS: _1 stated compound are applied per hectfre ©
CHoi ¢ . method for the control of vascular 7. A hod
g1 plant growth which comprises applying to the from 1 tl;lc;OoLga ng r‘;i}::gsgtgéauctgi u; ngch 80
l;%:l:st gr seed th:areof a 2-chloroethane-{ 1hxono)- used per hectare. pounc 1s
phonic acid amido compound of the 8. A method according to claim 1 sub-
40 general formula stantially as hereinbefore dgescnbed ™
water and

1l acetone




pl ant growth which conprises applying to the
conpound is plant or seed thereof a 2-chl oroethane-(thiono)-

hect ar e.

from1l to 10 kg of the stated

used per
phosphoni ¢ _acid am do conpound of the 8  A-method according to

claim 1 sub- 40 general formula stantially as
her ei nbefore descri bed. 15 ALY 1, 275, 496
15 S added at roomterrperature to 66 g (0.3 vent is drawn off. After :
sI | ght idi sltsl | lation", a nol e) 2 chhmsqes hanet hi onophosphoni ¢ acild pal e
_ai 1*r emai ns*hehi nd——VYi-et¢: {89% N=TrOTO] s I e in 100
miMben: Of5 t he t begid atzmelhltem@@t (hlgoﬁﬁos ‘{’i “’ g}li e f’é‘{i?#ﬁ%&g bs then
1inefafrect ed for molge bl °fi’a oy Mﬁﬂlii% yllhana, i@lﬁﬁ'dctharib’hﬁéﬁggpho@c t he
CI pi t at ed SAPP IR e et e nnl oA culapmeb RO P 145 17, 65 %
;?1 .95 % N %Q%&lpmatcd salt is rernoved and the sol- 17.43 % d 6.49 % N 15
in tvetqlzet g product conpare Exanple 18. X
raN-P Anal ogousl y wahdiyskxanple 21 the follown o err] 15
5 @ounds %re pr epar ed: @)@MW@EOFZQP{QIY‘]’PS 976; Cl 695 J/nll[:}V\hl ch X stands
‘fy i.an oxygen or sul phurF¥iSm R denotes a | ower 5‘1 % ¥ Ldtcal with 1to 6

carbonsatons or a phenyl

radi cal, and

- 45 R denotes a hydgoggngatom an

al kal i Yl el d:St@g Odéﬁ ToRS E(:’ phosphoni c met alj equi val ent, an
al kal i ne; ear thiekeEs % ﬁ@fﬁ% % elﬁgllf?am de, [ecr-lcm—wm-lll/e

equi val ent 8™ &moni um' equi val ent or a 20 Starting produck;

2- chl or ogt hane-t hi ono- gaoerLE 22 phenyl radical which nay be sugg‘t* ted by
phoni ¢ ati d N-nono-phenyl aj rii de _chl ori de nitro,

,ng? ’6%9

79%

radi cal wi oh Statiog ﬂrow bbﬁloaﬁte@ﬁ@'t@?m PhothenyBhep o™ rf,‘g"m‘ﬁd
atom or % phe ’P‘Cﬁ, Vv ?&nﬁ%& &'b%l:t il&foﬁaoﬁgy fnx'hﬁa wml?fahsﬂxd unhydl’ oxy
L'\. oro ane i0
or chl oriine, é HEE (OH liquid dlluCnLL cattierh a solid or l'iquid
diluent or caggp E6L453 *A Pt hod for the conkr &l ehody fes cb ST | W90,
2- chl or 0ét hane- t hi ono- phos%honl c plant grp N t{_&% S SRR iy Nss t O
t he acid! 2& nono-n-butSr¥HFdE, [err]: 17580 1 imRlRAR Qfan RAGudidahexieol a
chlor-p-et hane- S NH-C,H;-n 1 to 4 ca1bou atoms or a phenyl radical and
omc ml!i 5 I/ o R’ is a hydrogen atom or a pheny} radical
>-n-putyl- Cl—CH,—CH,~—P which may be substituted by nitro, meth;l,
ct; com- 2 2 hvd hl lone dmixture 60
i \\ ydroxy or chlorine, alone or in a
! OH with a solid or liquid diluent or carrier.
! 3. A method for tlie control of vascular
t Yield: 939%, 2-chloroethane-thiono- phosphomc plant growth which comprises applying to the
i acid N-mono-n-butylamide, np*:1.5402. plant or seed .nereofd a 2:id rloro- ethanec-1
! i luct: of. E le 17. (thlono) phosphenic  acid amido cownpound 65
i Starting product: of. Example which is hereinbefore specifically identified,
60 30 ExaMpLe 24 alone or in admixture with a solid or liquid
i diluent or carrier.
! O NH-C,H,n 4. A method according to any of claims
/ X (P4 1—3 in which a composition is used con- 79
i Cl—CH,—CH,—P taining frori 0.0005 to 2%, by weight of the
E N stated compound.
. . i oH 5. A mecthod according to claim 4 in
XOYUCF acid which a composition is used conraining from
o-n-butyl- Yield: 61°%, 2-chloroethane-phosphonic acid 0.01 to 0.5% by weight of the stated com- 75
1ct: com- N-mono-n-butylamide, ny?*:1.4884. Starting pound. . )
product: compare Example 16. 6. A method according to any of claims
: 1—5 in which from 0.1 to 100 kg of the
65 35  WHAT WE CLAIM IS:— stated compound are applied per hectare.
C.H—i 1. A method for the control of vascular 7. A method according to claim 6 in which 80
=L _ plant growth which comprises applying to the from 1 to 10 kg of the stated compound is
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