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invention, for which we pray that a patent
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described in and by ihe following state-
ment: —

The present invention relates to certain
new 2 - chloroethane - (thiono) - phosphonic
acid derivatives, to a process for their prepara-
tion and to their use as agents for regulatng
plant growth.

It is known {cf. Dutch Patent Specificaticn
6802633) that 2-chloroethanephosphonic acid
exhibits plant-growth-regulating properties.

The present invention provides 2 - chloro-
ethane - (thiono) - phesphonic acid derivatives
of the general formula

X Ci
I/ '
Cl—CH,—CH,—P )
R
in which
X stgnds for an oxygen or sulphur atom,
an

R stands for an aryloxy radical which may
be substituted by hydroxy, alkyvl, halogen
or nitro groups or for a monoaryl-amino
radical or a mono-alkylamino radical with
1 to 6 carbon aioms.

Such compounds exhibit strong

growth-regulanng propertics.

[Price 25p]

plant-

r aITh]:: %Mloﬁ‘ also provides a é%:vrocess
> Clhe production of

et hane - (thiono) -

for
a 2 - chiblodthblE(KSRE
ptosphenic acid derivative of the formula (3)

in which a 2 - chloroethane ~ (thicn 0\-Dhos—
phonic acid dichloride of the general formula

X Cl
I/
Cl—CHy~—CH,—P
N
cl

In

in which

X has the meaning stated above,
is reacted with a phenol or primary amine of
the general formula

H—R (I11)
in which

R has the meaning stated above
(in the case of a phenol, this may be used
in the form of its alkali metal, alkcline earth
metal or ammoniam salt), cptionallv {when
the amine or frec phencl is used) in the
presence of an acid-binding agent and option-
ally in the presence of a solvent,

Surprisingly, - the  2-chlorcethane-(thiono}-
phosphonic acid derivatives according to the
invention show a noteworthily greater plant-
growth-regulating activity than the 2-chloic-
ethane-phosphonic acid known from the prior
art which is the chemically closest active com-
pound of the same type of activity. The
subsrances according to the invention therefore
represent a valuable emrichment of the art,
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in the formof its alkali

netal, alkaline earth [err] ()
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P excess {for example of about one mole equiva- The shoot or root growth can be promoted 105

: 50 lent) of the amine of the general formula or inhibited by the active compounds in

_' (IiT) w0 be used is emploved as acid-binder. manser dependent on concentration. Thus, it

The reaction temperature can be varied is possible to inhibit very strongly the growth

: within a fairly wide range. In general, the of the fully formed plant, or to bring the plant

X ¢ ¢ ¢ - reaction is -carricd out at —10° to 50°, as a whole to a more robust habitus or to 110

55 preferably at 0° to 20°C., : - produce a dwarf growtl.

: The reactions are, in general, carried out Possible economic applications include the

: at normal pressure. suppression of grass growth at roadsides and
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according to the invention may for exanple be used us plant growth
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¢ | 60 dimethyl sulphoxide, as well as water. Emulsifier: 0.25' part by weight alkylaryl
.i- As solid diluents or carriers, there are polyglycol ether . . 125
1 ! preferably used ground natural minerals, such To produce a suitable preparation of active
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of side-shoots in tobacco plants after decapita- waste |iquors and nethyl

ceIIquse tion and thus to pronDte the Ieaf gromth The fornulatlons
1 to 95 preferably 0 5 to 90 per cent by 75 fornatron there can be
chreved ~in-manner. weight of active conpound. 65 : dependent

n concentration and the point in The active conpounds nmay be applied

s tine of the application, either a retarding or such or in the form of
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scat t eri ngl0 orAfteg3hregdays, the length of the shoot 3nfeA.0l j age of the plants caldbe
o regul ated dusting. that a defoliation is achieved, for exanple in

he concentratlons of active conpoundT@aﬁAVS -order to

% ithin a fairly wde range

acilitate the harvest or to redu&e
e plants application. 1In

[
for actual transpiration-at a tine agnﬁﬂggﬁv%
ener al , concentratlons of 25 are to be transpbgiakision with 250 ppm

0 Lo T e
.0005 to 2% n@rg% mg{\g‘g‘fferably 0.01 to 90 Fruit initjation can be

romot ed so that used. 80 %ore frdt%s or seedl ess

kruits are formed water Further, there are appliedg in genegal, 0.1 :

t par t henocarpy). I(ent:dertain conditions, the to 100 kg, preferably 1 to
0 kg, of active premature fgl of fruit can also be prevented, conpound

; hectare. cal §b or the fruit fall can be prompted up to
g For the a L it |qlgenerallys395 certagn extent in the
$ense of a chem cal true to‘&o%hthat the application of the growth 85

hi nni ng out. .The pronotion of e fruit fall regulators is effected in a
%referred space cqglqkeo be exploited by effecting the treat- of time, the
recise delimtation of which is nent at the time of the harvest, whereby
@overned by the cllnatlc andovegetGilivie cir- in 35

arvesting nay be Q/ cungt ances
100 By spraying the Ui r.%@ir its mnth(ghe corn n§§ The coé%ounds accordi ng

o the invention npounds accordlng to the |nvent|on the ripen- also have
an activity agai nst plant-damagi ng i ng process can also be accel erated and
A bacteria. better—cotrouring of the frurts tam be achieved,  The
tnvention therefore also provides a 40 The active conpounds according to
the conposition for the control of plant growth 105 present invention can
be converted into the containing as active ingredient a conpound usual
tornmul ati ons, such as solutions, enul- according to the intention in

adm xture with sions, suspensions, powlers, pastes and a solid
diluent or. carrier or in adm xture with granul ates. These may be produced
in known a liquid diluent or carrier containing a surface- 45 manner, for
exanpl e by mxing the active active agent. '

110 conpounds with extenders, that is, liquid or The invention al so
provides a nethod for solid diluents or carriers, optionally with the
tnfluencing plant growth which conprises use of surface-active agents,
that is, emulsify- applying to the growing plant or plant seed at

rng agents,and/or di spersing agents. In the a conpound according to the
rnventron al one at 50 case of the use of water as an
extender or in the form of a conposition containing 115 organic

sol Vent's can, for exanple al so be as active ingredient a conpound
hccording to




used as auxiliary solvents. the invention in adm xture with
a solid or As liquid diluents or carriers, there are liquid diluent or
ca%+re+——p+efe&ab%y—ased—a%eﬁa%+e—hyd+eea+beﬁe——eﬁeh—~———¢he-kﬁvention is
illustrated by the follow ng 55 as xylenes or benzene, chlorinated
aromatic.; Exanpl es. 120 hydrocar bons,
such; as chlorobenzenes para- ffins, such as mneral oil fractions,
aLcoﬁoIs 5 EXAMPLE A such 12343t hanol or- butanol, or - 5
stemongl y pol ar— Gowmh inhibition/Tinseed test solvents, such as
di#ethyl'fornanide or Solvent: 40 partsng¥uﬁp|gh acet one 60 di et hy

phOX|de as well as water. . Emul’si 0. 25 part by wei ght
ahﬁylgryl As solid diluents or carri6fosth inkisfien/ifsed ponegcoI et her
125 preferably used ground natural mnerals, such To. produce a suitable
p paration of actiye - 115 . " as kao&Fﬂ?“m%Pgﬁ%“m?QWE or
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m nerggl s,. such as hi anmount
of 65 SI|ICIC aci d oyaesi | i cat es. 8ol vent wfi ch contains
t he statjd amount of (©onugh 1, 274, 350

4 5 emul sifier, a@d(ﬁhe concentrate IS dlluted with- and the
roots is jdeterm ned and t rowh a di sodi um hydrogen phosphat e- pot assi.um
di- inhibition conpd@eﬂ“hrﬂghtﬁe control (Bl ant is hylrogen ph¥sphate
buffer sdlution (pH 6) to expres as a percentage. 100%.denotes the the
desired goncentr ati onknown standstill of growth, and 0%

denot es 3 5 Two batches each of 25 |inseeds are each growth
corresponding to that of the unBr@te@&H-45 | aid out on a filter paper in a
Petri digh. plant. 181 Qﬁ{oﬁnfh preparat| of actiyg conpoung The
active cgnpounds, the con ent?at\pns are getted into.each dish.-

Germ natifon of of the active conm@bunds |n ppm (=ng/ kg) the seeds takes

pl ace injthe dark. at [err]. and results can be seen from Tables A 10
After three days, the length of the shoot and A2.

20 TABLEJAI. G owth |nh|b|%|o b nseed %inhibition with 250 ppm Acti ve

conpound r oof) 28hoot watser
0 0 (contror%%[m"r] (D 83 36 OH
(known) ferr] (2) 55 d 10
ExXAMPLE B a disodium hydrogen phosphate-potassium di-
Growth inhibition and defoliation/beans hydrogen phosphate buffer solution (pH 6} to
Solvent: 40 parts by weight acetone the desired concentration.
5 Emulsifier: 0.25 parts by weight alkylaryl Beans (Phascolus vulgaris) 10 cm high are 15
polygiycol ether sprayed with preparations which contain 300

To produce a suitable preparation of active ppm of active compound. After 6 days, the
compound, 1 part by weight of active com- average length and the number of leaves of
pound is mixed with the stated amount of 3 beans per cxperiment are evaluated.

10 solvent which contains the stated amount of The results can be seen from Table B. 20
emulsifier, and the concentrate is diluted with '

Eale bt B T v




5 1,274, 350

5 TABLE A2 15 G ow h

i Nhi-bitd-onltli nseed % oA S ] i >onpound

50 ppm 2250 ppm 20 . .o  water :

0: .0 (control) 0 - OH [err] o (1) : 15

36 OH (known [err] (3) - : ' ' 54 C [err] EXAMPLE B

a di sodi um hydr ogen phosphat e- pot aSSI ijgg Gowth inhibition and 6

def oliati onfheans hydr ogen phosphat: Rfer <al ution (pH 6) ta Solvent:

40 parts by weight acet one _ the desired concentrati on. 5 . Enulsifier:
[25 parts by wei ght al kyl aryl Beansrdsijwmscol us vulgaris) 10 cm high are

15 pol ygl ycol ether sprayed with preparations which

cdntai n 5000 To produce a sui t%\‘"@“ﬁ‘t“%&?ﬂ%ﬁ‘i‘%ﬁ“@/baﬁl ve ppmof active

cqrrpound After 6 days, the conpound, 1 part by weight of Qgid.yg com
average | ength and Ache ospdaed of | eaves of poungedgth ieaied \m;‘teh the stated
anount of 3 beans—per—-e*peH—Heﬁf—&Fe—eH—u-&ked——i-e—seHeﬁ{——whfeh contai ns
t e stated anount gﬁ‘a The results can be seen fridf Table BS . 20
enulsifier, and thé®®8Mtentrate is diluted with 6

1,1274, 350 2-chloroethane-phosphonic acid 6 11.0 4 7 TABLE B
Grlowt h i nhi bition dkmwaef ol i at i on/‘beans Number of Active conpound
Length in cm | eaves wat er 17.0
6 i(control) 2-chl oroethane- ph%}&%’ﬁ}& acid - - 11.0 4
(known) (5) c—cHllcf,—P Isferr] (2)i.0 - 1130 . 3
5 [JEXAMPLE C exul sifier, and the concentrate is diluted
wiit h Growt h inhibition/wheat a a di SOdI um hydr ogen
phosphat e- pot assi um di - o NH—C,Q-IQ—-:
I/
Cl-—CH,-—CH,—P @) 11.0 3
Cl
5 7
CU-CHsCHs 6 11.

¥ 'g \a (6) . 1.5 o 0

’t

\

t ‘ ExaMmpPLE C emulsifier, and the concentrate is diluted with

£ Growth inhibition/wheat a disodium hydrogen phosphate-potassium di-

i Solvent: 40 parts by weight acetone hydrogcn phocphate buffer solution (pH 6) to

5 Emulsifier: 0.25 parts by weight alkylaryl the desired concentration.

polyglycol ether Wheat plants of a size of 4 cm are sprayed 15

i To produce a suitable preparation of active with a preparation wbich contains 5000 ppm
! compound, 1 par: by weight of sctive com- of active compound. Aiier 10 days, the aver-
: pound is mixed with the stated amount of age lenpth of the whear is evaluated.

10 solvent which contains the stated amount of The rcsults can be seen from Table C.



Solvent: 40 parts by wei ght acetone
solution (pH6) to 5 Enulsifier:

0.25 parts by weight al kyl aryl

hydr ogen phosphate buffer
t he

desited toncentTat i om.—potygtycot—etter
of a size of 4 cmare sprayed
active Wth a preparation which contains

ight of active com

is—mi xed, wi th’the stated amount of _agd#4’

of active conpound.
?‘f@th of the wheat

VAR oot ul nt
vyreat Pt T

15 To produce a suitable preparation of

5000 ppm compound, 1 part by
After 10 days, the aver- pound
is eval uatéd.

10 sol vent which contains the stated amount of

The results can be seen- -

from Tabl e C. 6 7 TasLe C :
1,274, 35 77 7 TABLE C Growth
i nhi bi tion/wheat Active conpound Growth inhibition/wheat

Length in cm

Length in cmwater .

20.0 (COht rol) 2- w gl;‘ng_ phosphonic acid (known)
a di sodi um hydr ogen 20.0
phosphatp-potassiun@ﬂFmDC}omkh i nhi bition/beans (watering test)

6.5 [err] EXAMPLE Dwater

hydr ogen

phosphate buffer SOEQ&&&&m&Qﬁ%%%PB «30! vent: 40 parts by wei ght acetone
S BErul'siti

the desiyed concent kadwndn.
Three belan plants (of a height of 10 cm
in a pot! (9 cmdianeter) are Wa¥¥elHence
of active wth a peepggaldipnpdf active
by wei ght of active com”™ pendNpg to an
m xed wifth the stated anount of Clhectare.

bears 10 sol vent which contains the stated anmount . of
rate is diluted with
ow h inhibition/beans (watering test)
(6)
25.0 (cgntrol) 2-chl oroet hane- phosphoni c acid

20 enul sifier, and the conce
seen frgm Table D. 15 TABLE

Active dqonpound Ci-CHzCHs P, .

14.0 (krqown) [err] 8

8 EXAMPLE E LU
G ow h ijnhibition/ mll et hydr ogen
to ExAMPLE D

Growth inhibition/beans (watering test)
Solvent: 40 parts by weight acetone
Emulsifier: 0.25 parts by weight alkylaryl

polyglycol ether

To preduce a suitable preparation of active
; compound, 1 part by weight of active com-
' ' pound is mired with the stated amount of
' 10 solvent which contains the stated amount of
! i emulsifier, and the concentrate is diluted with

15

ler: -0.25 parts by wei ghg sal kyl aryl

15 pol ygl ycol ether

To produce a suitable preparation
npound corres- conpgund, 1 part
plied anobunt of 10 kg/ pound is
After 8 days, the length of the

i s determ ned.

The results can be

"~ "Lengsl in cm water

. 1,274, 350
= ium di -
phosphat e buffer solution (pH 6)

a disodium hydrogen phosphate-potassium di-
hydrogen phosphate buffer solution (pH 6) tc
the desired concentration.

Three bean plants (of a height of 10 em) 15
in & pot (9 cm diameter) are watered once
with a preparation of active compound corres-
ponding to an applied amount of 10 kg/
hectare. After 8 days, the length of the beans
is determined. 20

The results can be seen from Table D.

TaBLE D

Growth inhibition/beans (watering test)

Cl

Active compcund Length in cm
water 25.0
(control) '
2-chloroethane-phosphonic acid 14,0
(known)
' : S NH—CH,
_CL-CHf—CHfA&/ (5) 14.0
Ccl
O NH—CH,—i
Cl—CH,—CH,—lI"/ | @ "11.5




Sol vent :
Emul sifier: O.
m | l.i.ageum of.
are sprayed w

wej ght of acti
mxed with the
stated anmount

40 parts by wei ght acetone

25 parts by meight aIkyIaryI

t he desired concentration.

Mllet plants (Panicum

size of 4 cm

a. s potygtycot
th a ‘preparat.ion

ve com conpound. After
stated anpunt -of
of

15 To produce A sui't bl preparati-onof -
active which contains 2000 and 1000 ppmof active conpound,
6 days,
i s* eval uat ed.

and t he concegtrate is diluted with TAag§4§yﬁ?om¢h i hhibition/ mll et

1. part by

the growmh increase pound is
sol vent whi ch contains the
The results can be seen from Table E. 10 enul sifier,

ancent rati om u ottt crease Hl..l_l veconpound

-
i
70 (control)
0 (known)
EXANPLE F 5
cheleratlon o]

sql ution (pH 63

concentrati on.

MPLE E

Cmve?tvif“ hyd hosphate bufl H 6) 1o
351&94 oA PRI oni ¢ aci B s crcmeaton — 2000P ©
ah®d O@anicum milliaceund). & 4 err ]

Emulsifier: 0.25 parts by weight alkylaryl

polyglycol ether g dISOdlunlh dr
f Tf"rﬁi“?q““rﬁ ﬁéfsglrhx; ﬁ?va
R iSnf ey, A hd

solvi@at! wHid

sprayed once with a preparation which con-

preparation of
pﬁrt by wei ght

er eby pound
contalns the s

active
of active com

is mixed wth theagfg%gﬁ ﬁ%ﬁ

t at ed anmount of

a disodium hydrogen phosphate-potassium di

_ Millet pl

nf trgs hapr@cmmastspmadpn 15

E?g? @0 days, gl)@% 2

alu@tﬁ@ one

et her
35 To produce a SU|tabIe

t ai ns 5000 ppm dﬂmadilve conpound. An conpound

|ng of the fruits is
achi eved.

of aftiver
3e3|red
I@hmmo ﬂﬁ&ta&ardxﬁ)mﬁ)’ofV\EI Thd readid yhra by been froﬁ"l?dbl’t E.unri pe
fruits of tdhatmulyfenrsnd tharcenc@frate is dilupdIwitgl ycol

1

sol vent whi ch
The active conpum&ﬂ&maﬂd&hmmﬁdgbcan be 30

1 sifier, and theAstmacapoumdte is diluted with §eemnfron1mabﬂe F.
40 5 10 9 T, 974,350
9l TABLE F Acceleratﬂ@ﬁé f fruit ripeness/tomato plants 15 Accé1erat|on of
rjpeness Active conpoun
in days E. 2-chloroethane~phosphonic acidpat er 2000 2. 0
Of (control) [err] C?omﬁ i nhi bi ti on/ beans o(;ohe desir,
cpncentrati on. Solvgh 40 parts by wei ght acetone éeans

(Phaseol us) 10 cm high are sprayRE—CHj 5 Emulsifier:
with preparatlons mb(ch contai n 2500 ppm of
—CH,—CH,— )

al kyl aryl

i

1
!
i
H

- 30

, 2000 1.0
Cl 1000 4.0
ExamrLE F a disodium hydrogen phosphate-potassium di-

Acceleraton of fruit ripeness/tomato plants
Solvent: 40 parts by weight acetone
Emulsifier: 0.25 parts by weight alkylaryl
polyglycol ether

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

hydrogen phosphate buffer sclution (pH 6) to
the desired concentration.

Green, unripe fruits of tomato plants are
sprayed once with a preparatior which con-
tains 5000 ppm of active compound. An
accelerated ripening of the fruits is thereby
achieved.

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

0.25 parts by weight

35

40

tn



pol ygl ycol
average To produce a suitable preparation of active
and the inhibition of conpound,
i ncrease in conparison with the un-

of

et her

active conmpound. After 6 days,
| ength is determ ned

t he

treated control .is expressed in %

t-ai

_eddul

si fi er,
. dli sodi um hydr ogen phosphat e- pot assi um dj.-

q; t he stated anmount of

t—part—bywetrght —of active cont
pound is mxed with the stated anount
sol vent whi ch

The aata7ygsoconpounds and results can e

20 10

growt h

amd—ttheCconcentTate 15 di futed W th

10 TABLE G Growt h

» tnhi bi ti on/ beans % i nhi bi ti on of the sh&8t®Rctive conpound

of

.eag_

wi th 2500 ppm wat er

adcopptral) [err] 15.5. g,
xi¢eB85% of 2-chl oroet hanet hi on
phosphoni c a
chl or oet hanet hi onopfgsphoni c aci d di chl ori de

- 5
Ao

Acceleration of fruit ripeness/tomato plants

(0.5 nole) methylamne in 200 n
t ol uene are addéerck
net hyl am de 15

‘Anal ysiis: Cal cul at efcontral) [err]: S 16. 65 N 7. 3% Found: -,

16. 47, 7.35 10 11

1, 274, 350 ‘i’,/.OH : 11 EXAMPLE 2

t hi onophosphoni ¢ acgid-gii clerrede. Stirri is effected {pr 2-hours at

temmri

of f,

(0.2 nol e) phenol

t he sol vent

2- chl orloet hane-t hi FAoCHB—§H6F2 nol e) soél um hydroxide Yt e added

-phosphopni ¢ acid phenyl
nol e) Zrchloroethane-

[err]: b S 12.55 a  27. 990 FOWReCH,—i
28.82 2
2-ch|orbethanephos-
! Cl
|
| cz-%-cfgp\a : (6)
1 di-
3) 1o i
are . t . .
con 35 | SIII/NH-—-CSH,—1
. e‘;*,; Cl—CH,—CH,—P
1 be ,‘ c
40
|
i

A A PN

ester c ri de as

col ourless |iqued,

t
C‘Bﬁ?ﬁ%‘;&% dichlorie in 15%8#}1]__t 5 uene.

seen Trom lable G a

. f_Yield: 41 ¢
s S!
@g%%;?%F(O.ZS nol e)

chloride,g[err] 1.5613.

0

room

ure; taking up in nmethy ene chloride is then effected, followed by

separatj on of the ofganjc [err] OR

wat er. After dryind%%T8>over sodi um sul phat e,
"slight distillation$ nsiseipsequently effected (1 mm[err]) 19 g
in 50 M H2@and Yield 39-g (77% of

phase and washing with
i.s drawn (6)

15 5 at [err] t0o39.5 g (0.2

[err] Analysis: Calculated for

12. 46

91 g (0.5 nol e)

14

(3 . 15

: _ExamrLE G
Growth inhibition/beans
Solvent: 40 parts by weight aceione
Emulsifier: 0.25 parts by weight alkylaryl
polyglycol ether
" To produce a suitable preparation of active

. compound, 1 part bv weight of active com-

10

pound is mixed with the stated amount of
solvent which contains the stated amount of
emulsifier, and the concentrate is diluted with

_ a disodium hydrogen phosphate-potassium di-

. hydrogen phosphate buffer solution (pH 6) 1o

the desired concencration.

Beans (Phaseolus) 10 cm high are sprayed
with preparations which contain 2500 ppm of
active compound. After 6 days, the average
length is determined and the inhibition of
growth increase in comparison with the un-
treated control is expressed in %.

The active compounds and results can be
seen from Table G.
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[err] Stirring is effected for i hour at roomtem 25 perature, and
the salts are filtered off vm'th(2) suction' the solution is washed wth
alittle water, ‘and the-solvent— ' 9..(91% of

2- chl.or oet hanephos- phoni ¢ -aci d rmno N sopr opyI am de chl ori de; 30 59 g (I
nol e) |-pr opyl ami ne ‘are added at [err] 1.4854. Analysis: Calculated for
[er¥]: N 6. 85 d 34. 8% Found: 6. 58 _
33.74 35 EXAVPLE 4 "EXAMPLE
?ofprﬁ: ggouslywwlth Exampl e 3, there |51§He§5 pared the corrpound[of they,

i -gropyl am ne are added, Wit h cooling, to 99 g (0.5 nole) 2-chloro- 45
Yidld: 56% 2 - chl oroethane - phosphoni'ItABLBel hanet hi onophosphoni ¢ aci d
dighloride in 40 acid nono - rr‘%lhlxmam e chloride, 1500 m toluene.
Stilrring is effected for orre[err] Gro ibitio hour at room
tenperature, then the salts .are filtered off wth/mdo@agmms&i ng with
water is effected, fA@Me@vmuiw drying over sodium 58hfloppmt e, and the

solvent is drawn o "'D'l'l""T'ETTB.I ns

behi nd. Yield: 85 gyg?g/&) of the theory 2-chloro- 10

et panet hi onophosphonic acid nono - N - iso- propylanmi de chlori de [err]

1. b476. : 55 C, -a -Anal ys(DSOHCaI cul ated for C5H12CI 2NPS: 32.15% d
6.35% N 14.55% O . Found: ... .

31i74% O 5.85% %TiHQ‘Z[@HrSP\ 12 @ AN

1,1274, 350 12 13 EXAMPLE 6
EXAMPLE 7 Anal ogousl(lzln vvlth Exanpl e 5, there is pre- pared the conmpound of
thé formula: [err] (14) (13) 93 g
(1jmole) aniline are added at defid.c.yl Wth coollng, to 99 g (0.5 rmle)
241chl or o- 5 d | & et hanet hi onophosphoni ¢ aci d
dighloride in 1000 Gl—88e+6H+Pile. Stirr@ng is effectedéfor two 5 Yield:
916 2 - chl oroethane - thiono -\phos- hours at room tenperature, then the
s@l vent phonic acid nmono - N - n™ butylamde chlor- is drawn off; taking
u% in benzene is effected, 15 _ '

cza/é-c/aép/a O%’ ) ' 33
£ ’ b

7 g Gb (10) 63

iy cl-crseng P

; Gty N

|

!

5 0

. 2 "cﬂfféf’ ‘b an 58

"i - e &2 . L

¥

: ExanpLe 1 in 500 mi toluene. Stirring is effected for cne

i hour at room temperature, then the salts are

£ S NH-CH, filtered off with suction; washing with water

T N/ is effected, followed by drving over sodium 10
s Cl—CH,~CH,—P (5) sulphate, and the solvent is drawn off. After

: . “slight distillation” at 0.01 mm Hg/80°C, a
o Cl yellow oil remains bchmd
I S T T 155, g (0.5 mole) methylamine in 200 ml  Yield: 41 g (859%) of 2-chloroethanethiono-

; 5 toluenc are added to 49.5 g (0.25 mole) 2- phosphonic acxd mono - N - methylamide 15
! chloroethanethionophosphonic acid dichloride chioride, np*=1.5613. -~ = :

[ Analysis:
- Calculated for C;HgCIL,NPS: S 1665 N 73%
Found: 16.47, 735

2%



ide, [err]: 1.5363. foll owed by separation of the
salts and wash- ing with 1N hydrochl oric acid. After drying with sodium

S

AN

e -sol vept—s—drawn—off—ant—therestdue—+s stghtty distitted™:

Yield: 101 g (79% of the theory) of 2-chloroethane- 20 thionophosphonic

acid ani-l
28. 00%
28 00%

ide chloride, [err]: 1.6145. 10 Analysis: Calculated for [err]
C 5.50% N 122.60% S 25 Found:

'd 5432% N 12. 62% S EXAMPLE2B350 phosphoni Y

Q1L

acid - di chl orrde—T1—1I5Q0 30 t ol uene. tlr (}J%%lc 8 z{:c%ﬁu"f Ok tvvo
j Of

hours at :

washing with water is [err]

dryi-ng w
d

5 g (69¢
with etk
nol e) 2-¢

room t enper at ur x“fﬁg& the salts algecid
takKifl) up uﬁfnicﬂfy‘fcﬁd chf51(Dde| Q\I\ﬂdn by

th sodi um sul phat e% /%f@t he sol vensfiee, ﬂ)ﬁlam by fsparaghgng of the q@@nic 15
"sl i ép 8’(2 ¥l | ation", p%Ha% aq W“?l Yirs s%eﬁf‘ drying| 40

oof the theory) of 2-chloro- 263 g zﬂ'f %}ghﬁdﬁﬁﬁa YdA N6k, W dﬁﬁ%dﬁ ed,.
)anephosphonl c acid nono - N-'n - &m&g&lel aadlgmoCc)to 91 g (0

hl or oet 19ag -2 m@lcbl Idlenothll BrmldE;0 prsly r}’l€1d139496727 o)A@ 2-chloroethanrrhip

l}DS :
.2 moale’ ide ags m .acid phenyl ester chloride “as 15
Cacul ated f OI‘ [Se %,‘ toﬁ9§>€A 2- c‘mlorocﬁme— colouﬁ €ss qucc{,ﬁ =

32.38% d

%ne%%lonophosphonlc

aci d dicklorlde Stlr- ring |s effected for one hour at roomtenpera- 50

20 ture; {taking up {HPHEt hyl €660 tdecl,6pé hensehisgct ed,x7bhe aqueous
phase is ;separated off [err]Found and i3w or gazugz phase is
washed vvuth a nornmal aqueous sodi um hydroxi de sol ution and sub- sequently
with wate fter dryi nG#g3 55 (15) o@tiousn §ub Phaicd 2-chib@ed@borent s
drawn of f the residue is "slightly distpiohieditid JfHE:Ihée 45 1500 Al saiteud.i on
of 65 g (0 5 nol e) 4 chI or o- Or b’ﬁar(h ~Behi nﬁﬂran #l Ifor élPlrf at "QSI*B%:h 25
yi el d: phenol and n'§ e) sodi hyﬁ@ﬁ{ @m. %“er °a{ &
t heory) 2-chl oroet hane- i of er wﬁe,a @(;lve[ne [dhstilledl dah
t hi onophdsphoni c acid 4 - chI ororﬂhenyl est erY1eﬁO9a/|ggchrlOi;soStZithmoﬂga,ne;thm-99 g
(0.5 ol g) 2-chl oro- hI oride.  Analysis: ph gsm_c aCK; mono-N-isopropylamide chloride; 30
25 Cal culjated for® § &t FpPie) "p’°?§’ 0)"“’ added 81 % + S Found:
35. 83% Cl 10.64% LT 1,274, 350
13 Analysis:
: Calculated for C,H,,CL,NOP: N 6.85 Cl 34.8%
| Found: ’ 6.58 33.74
j
b o35 EXAMPLE 4 EXAMPLE § _
' Analogously with Example 3, there is pre- . -
pared the compound of the formula: ﬁ NH—C;H.—i
/
§ (')' NH—CH. Cl—CH.—CH,—P (3)
Cl—CH,—CH,—P (12) Cl
AN
Cl 59 g (1 mole) i-propylamine are added,
with cooling, to 99 g (0.5 mole) 2-chloro- 45
Yield: 56% 2 - chloroethane - phosphonic ethanethmnophosphomc acid dichloride in
40 acid mono - N - methylamide chloride, 1500 mi toluene. Stirring is effected for ome
np?*=1.5019 hour at room temperature, then the salts are
filtered off with suction; washing with water
is effected, followed by drying over sodium 50
i sulphate, and the solvent is drawn off. After
- one “slight distillation”, a pale oil remains behind.
iarc Yield: 85 g=87%, of the theory 2-chloro-
;?ter 10 ethanethionophosplionic acid mono - N - iso-
um propylamide chloride, np®*: 1.5476. 55
Afrer :
C a '
Analysis: :
iono- Calculated for C,H,,CLLNPS: 32.15% Cl 635% N 14.55%
mide 15 Found; _ 31.74% Cl 5.8_5‘,’/0 N 14949, S
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Anal ogously with Exanple 9,

the conmpounds of the following [err]

chiorbet-hane--_t.hi:ano - _phos- :
Yi eI d 60% 2 - chl oroet hane - thiondo = pHos-"
drchlorophenyl ester chloride, [err]:

there are pre-

EXAMPLE 15 pared
(4) Yield: 73% 2 -

~phonicacTo—8———ehterophenyl_ester chloride,

1. 5962. .
: EXAMPLE 11 10

“lerrtoie1s-585%-—phenic..acid.

EXAI\/PLE 16 20 :
[efr] . . : [err] (9) Yield: 34%2
- thioroethane - thiono - phos- phonic acid 3' - nitropnenyl ester
chloride, Yi#&d: 64% 2 - chl oroethane L27#Ajono - phos- [err] phoni c 1aci d
4' - met hyl'phenyT ester EcAr}v{Por |60e T errj 175686. e AITM TS -
EXAVPLE 12 Analogously with Example S5-th 1l or oet hane - C Wfr ono) - phosphonic
40 35 pared the compound of the formula (1) (17) RYi & % 2 -

chl oroet hane - thiono - phos- _in V\:hl ch phoni c awlw%-ﬂ oxyph®nyl
ester chloride, X stands §oNHoxermor sul phur, [err] t‘Ll 6031.

R-stands for an a@(_@ﬁ{_éﬁdr al vvhrclag,rmy 69 % Shsh

hal ogen, hydroxy EXAMPLE
mono-aryl amno [err]

nmono- al kyl
? Conpounds
stands for

jlito 4 carbon atons.
it hi ono - phos-

lester

AL W e

L D%

Z{n QO I’% j’l’ C h\{\(ﬁ)roeplane - Lg ai—uo %[1

Gﬁ?r
a mb,e;r;,yl nxyssradr ca whi ch

nlo;-
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X stands for oxygen or sulphur,
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X stands for oxygen or salphur,

R stands for an arylnvy radical which may
be substituted by alkyl, lLalogen, hydroxy
or nitro groups, or for a mono-arylamino
radical or a mono-alkvlamino radical with
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