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2-chl oroeth t O ess for
their product i onggz?ngfgﬁz E‘%mg%f},%%%@g‘%ﬂ \Q%ﬁ;%%%ul ating agents. It is

known (see Dutch Pat eaL19BpHE2SAi2L24D 0C12B ﬁﬁﬂA@BﬁéB BO®WC 2- chl or oet hane- 10
phosphoni ¢ acid exh| bBC&l pl ant - growt h-regul ati ng properties.

10 . The present |on rovi des 2- chloroethane (t hiono) - phosphonlc acid
ani do conpoufst “W“’fs ”" REINHAR ®h 15 X and Y,

i ndependent |y of each

hydrogen or al kykss gx@mlﬁkdm%m
may be phenyl whi c«?’n MBQUND SsPEGCE: ES FOR
nitro. It has surprﬁﬁﬁhU?EB@BﬁHw&m%
pl ant - growt h- 20 gul at i ng roert |es
20 The presentjfh QMW %% | : B RAGT OO on of a
2-chloro- eth % ﬁ&hddhgforrrula(l)
in which (a) avhﬁhdthi mrlme:bdfmel, (dhlmo)larwhbsquh(bm and &y ihel followidgsteh or i de of

the gene|5al ¥ @Teﬁ‘ii,'ll'la Iesent Ilnvention relates to certain new 2-chlométl|1m2-(thxono)-phosphomc

acid armdo compounds, to a process for their production and to their use as plant
growth regulating agents.
It is known (see Dutch Patent Specification 6 802 633) that 2-chloroethane-

T bhur , 15 Ris
?Hﬁ@kﬁgﬁkﬂh@u?umﬁboY is sul phur, R

Wal ogen and/ or
exhi bit strong

-4

10 phosphonic acid exhibits plant-growth-regulating properties. 10
The present invention provides 2-chloroethane-(thiono)-phosphonic acid amido
compounds of the general formula
X
. i : -
Cl—CH,—CHze-P—NI—I—R D
YR’
in which
15 X and Y, mdependently of each other, are oxygeu or sulphur, 15
Ris hydrogen or alkyl, and
R’ is alkyl or, if R is hydrogen or Y is sulphur, R’ may be phenyl which may be
substituted by hydroxy, alkyl, halogen and/or nitro. _
It has surprisingly been found that these compounds exhibit strong plant-growth-
20 regulating propern& . 20
. .. .The present invention also prov1des a prooes.s for the productmn of a 2- chiloro-
' 'ethaue—(thmno)-phosphomc acid amido compound of the formula (I) in which - .
(a) a 2—chloroethane-(tluono)—phosphomc acid amide chloride of the gmeral formula
| ]
. ' | :
Cl-—-CH,-—C_I-I,—P——NH—R" an
| cLoa
25 in Wthh . 25
. X has the meanmg stated above, and R” i is alkyl is rmcted with a compound of
the general formula .
) . H—Y——R’ (III)
in which ' .
Y and R’ have the meamngs stated above, 30

(the compound of ‘the formula (III) possibly being used in the form of its alkali metal
[Price 25p) .



25 I n which

25 X has the neaning stated above, and R' is alkyl is reacted with a
conmpound of the general- in ' 30 Y and R have

t he neani ngs stated above,

compound of the formula (I11) possibly being used in the formof its alkali
net al %’ 1,276, 277 .
2 salt, }I 'kial-.izne- earth nmetal salt or anmpppiumsalt), optionally in the
presence of an acig: pL.OdiNg & cut-t-an-d !dpt'?zn:rmﬂl'l\.y in thecprregence of a

sol vent, (b) a 2-¢ ﬁéﬁf&‘gz"l (PR Srnontivgs i) optidnalg it ?gsg{ hal1Tde of —th
genefal f ornul a. (Iai;)/)%rgﬁE |?1a%_i Prexcaceyef a pivesy, ﬁahﬂdé@ he cerf)gt:aﬁiaﬂ | st ai¥d -
above, and Hal i 5 (N Sgémoethas-(tevac)tfBokoink a3 L0 nd: of the .general -
formula 10 in which . @tﬁ&pﬂ&ﬁ%&‘aﬁ&’%&‘ﬁo}jmm&mfmﬂa S

10 R has thesrréani ng:.stated above, optionallyXn the presence of an' -

aci d- bi ndi ng¥agent - ‘and: pptional ly i§_the esgnce of a solvent.
Surprisingly, the 2-chtoroethane- (_t%li_zon(ﬁ)__%%"p- idhi-c. aci d. am d@V)conpoungs
cospound accordi ng gyt he invention-show'a noggbly greater . = . = -

pl ant - gr owt h- r egul atX,and R jivi Y hhan _t he 2-chl or oet hanephosphoni c. aci d
known fromthe prj orH@mmaM&&??%nﬁés%?fg@P‘Eaﬂnﬁyclost active:'conpound -of
the sanme type of BEPsedi%ig a comipeuiobat gRaRTomaROr di Ng t o the 20

invention therefore represent a valuable enrichnment of the art. If

2- chl or oet hanephdsphiaimni ¢ aci d. N -noni _ngtlﬁy'Ram de chl ori de- -an-d(vg- chl or

t hi ophenol are u%edmgeegmﬁ@mej;a]-:s-_l “the reaction course according to
process 20 7. At Pregcace df@n e bisGiRy Ue B oSyt -2 ] owi ng. fornul a
scheme: [erty (V %‘i_ﬂ%}ﬁg"'l_"qieogt_-. ane -.h_i.or}_qp-hosSﬁ‘fl)‘ﬁ%&mg?dj‘mﬁwd@s_t er

chl ori de and arrnmqéran@.faem_\jvéngohf.@*thgc:mem&jsm ny eacg%Mon
cour se accor di ngthe g-gplo hvsplioni Heid (K dworc B4 mfaieela?tsp’més@mxwwgﬂﬁnf ol | ng
fornul a scheme: - g(;cnﬂvl'g__.c;mpqmlo‘_f the same. type of ac_t,-vity_pnﬁe‘;‘: which is the clpgicallye
starting nmederial's RrEchbamEis b Eplusble eni &iﬂfﬂfﬁ:@raﬂlf’us?naces(aﬁ"fd"’(g b)), Ris
pref erably hydr ofiophemil agd 4s¢d adVisthiting sifuldei s‘%’@@h}’@umorﬁé ané PaREELT abl y

al kyl 30 "¢ wi'Preot(e) gn he wpredonal BHRTRIHN ROUsg aporiiinggie prétéss Y i S

sul phur, a phenyl ‘radi cal.-sypst.it.uted bt %iot_ro,g;'rf%r_'fhylé hydr oxy. and/ or

chlorine. Hal in For bl B s nief BTN o LT
o ._ r P ML 0t e oo fomay,
If 2-chloroethanethionophosphorie arid - - | v
25 - used.as starting materials, ﬂ?eésmp; ho?;;: acid Pgmyl ester chloride and ammonia are

represented by the following formla scheme: - "€ ' Process variant (b) can be 25

'?‘ s
Ct-cHs-cH, no@ F2 My — ]
TN PN gt

B é@

30 with1 %0 4 carbon ‘aromms o when R o ogs. - CAibon atoms, R'_Cis?;i'féfefaé?;i alkyl
o ated b i, methyl, ydrowy and/or o R AE, @ Phel il 30
sl i r i 1 et Honie. ol ol (V)% ke

ammoni; : yl, propyl and n= SEC.~, TETE.S Of fSob oy '
methanol, ethanol, Propanol and n-, se_c’:-?'.—i, tert.- 01-' i::-'ll:uot-ybluatﬁoaliglme’ »

methyl, ethyl, propyl, iso- ! . .

s : I R prqpyl and” butyl merca 2-, 3-

o hyc?rn(i"’-me ptlllueno lﬁef -y 3~ and 4-me=thylpheng'1m;,s wt’all-:;asand 4-Ch1101'oh§n01,
4 Sroqiaone, tiopienl, o 't plicrbel s . .l el

The 2-chloroethane-(thiopo).r.
of the formulae (TV) wééﬁl)uono)

- can be obtained in simple manrer according to known methods rials. are ni
. : .. s



ably chlorine or bromne. R' is preferably alkyl with 1 to 4 carbon atons.
As exanples of the amnes of the formula (V), alcohols, nercaptans, phenols
| there are tioned in particular: 35
ammoni a, nethyl, ethyl, propyl and n-, 'sec-, ‘tert- or iso-butyl am ne,

35 nethyl, ethyl, propyl, iso-propyl and butyl nercaptan, 2-, 3-, and

4- chélorophenol, and hydroqui ne, thiophenol, o-, m, p-thiocresol as well

as resocingl, catechol* 40 I'El;r@zﬁm nes, aI cohol s, merapt ansg - .
phenols” and “k s - < ﬁbﬁl A g¢—eafi—be
preparagd accor @rang{thienckpro) E‘h \pl phosphoni c
T R R
respect ively, @s ! y,rmtﬂ,e e obt ai ned

in sinpl esnannmpmesrfdm%w%tm-r%nmm rret ods by reaction of 2- chI oro

1,276, 277 Bxamples a to statedbelowaremtendedtonﬂustra@ﬂgm(th, ono) - pr phoni C
aci d dichloride with amonia, am neg gghol s, mercaptans, phenols or

t hi ophenol s (the phenols and thiophenols SOCNHCHJ y being used in the form of
their alkali netal salts; alkaline earthjiwetal salts or ammoni um salts),

optional F'y in the presence of % %ng agent and opt’ iBnal | y, “in the
presence of a solvent, at 5 - tenperaturgs from- 10[err] to +50[err]C.
Exanpl es a to-d- stated below.are intended to illustrate this pr.ocess:

EXAMPLE a S [er r'] 1515 (0]5 mole) methylammem200mltolueneareaddedto(lﬂ_ég]_(gzsan@)( 0. 5 m)l e)
net hyl ami¥e in K%%‘Wﬁn y m%ﬁ%‘&d%@@“ﬂ%‘%‘%%t% %lter%g& e

2- chl or oet hane Q,g 3 m&%%g ectl f;;,gag,g Stirring
is after- 10 vaelSs Blaive off eAFtek Gighodig rat 8101 momg;sevmerﬁnw 6l i he salts
are then filtemsids thihd.\Fiddy ﬁ&tsﬁﬁhthmwwnmhhsmceﬂdMN@mytmg over

sodi um suphat &nids ghlogifde, @e¥E4561dng the sol vent is drawn of f. After si¥ght
distillation aj,d9l mm Hg/ 80[err]C,- a yellow oil re- mains behind. Yield:
41 g (859 2- cbﬂaﬂmtﬂaan‘alsmznnsmmmﬂsonl (N&!.G@d{,N—rmnorret hyl 15° am de
chloride, [eriFemd5613. = 81647 % N 735 % N

15 Anal ysi s Cal cul ated for [err] MQ.BGDS % N 7. 30 %Found

S 16.47 % N 7.35 % EXAMPLE b 20 [err]

20 (2) 19 g (0.2 nole) phenol in 50 m- [err] nd 8 g (0.2 nole) sodium
hydr oxi de are added to 39.5 g (0.2 nole)§2 oroenethronophosphonrc acid
dichloric® at 20[err]C. Stirring §o F‘%?“aﬂars at roomtenperature is 20
afterwards effected, followed by taking upd n met hyl.ene chloride,
separation of the organic phase and washing with: ‘water. After 25

dryi ng over sodium sul'phate has been carried out, the solved® .is drawn of f

and sli ggrt 2519% ] ng?i%h&& i 5o M 8/.60 ‘Er(éiﬁ)olej SahdGPaslideqs ed- Yiel d:
39 g (77% 2- chdaed @k3dm 180 2-chloroethanethionophosphonic acid dichloride at 20°C.
Sumng for 2 hours at room temperature is afterwards effected, followed by taking up
in methylene chloride; separation of the organic phase and washing with water. After ]
25 drying over sodium sulphate has been carried out, the solvent is drawn off and slight ‘25
distillation (1 mm Hg/60°C) is then effected. Yield: 39-g (77%,) 2-chloroethanethiono-
phosphomc acid phmyl ster chlonde as colourless hqmd nn” =1.5688. _

Analysis:

3 Calculated for CHCLOPS: $T255 % azoy - .
30  Found: 81246% C12882% R 30
Cl—-CHz-CHz— e
: Cl-.

L 59 g (1 mole) 1so-proprylanune ‘are added to 91 g (05 mole) 2-clfloroethane-
-..phiosphonic-acid dichloride in 1.5 1 of toluene at 0°C: Stirring is afterwards effected for
35 _one hour at room temperature, the salts are filtered off with suction, the solution is 35
washed' wn;’n a little water and the solvent is drawn off with suction; slight distillation
'is then effected (0.01 mm Hg/80°C). Yield: 93 g- (91%) 2—clﬂoroethanephosphomc
ac1d N-monmsopropylamlde chlonde np“—l 4854,

' Avalysis :

40 - Calculated for C.;HnCl,NOP N 685 % C._l 34.80 '% LT 40
Found: N 658 % Cl33.74 %,



phosphoni ¢ acid phenyl ester chloride as colourless liquid, [err]=1.5688.
Anal ysis: Calculated for [err]: S 12.55 % d 27.90 % 30 Found:
S12.46 % O 28.82 % 30 EXAMPLE ¢ [err] (3)

59 g-(1 nole) iso-propylanm ne are added to 91 g (0.5 nole) 2-chl oroet hane-
phosphonic acid dichloride in 1.5 1 of toluene at O[err]C. Stirring is

aft_ervvar%rs effected for 35 one hour at roomtenperatures, the salts ~
are filg eqoff with suction, the so{ A i i 35 vvashed V\nthalltgle

wat er and 4-he =¥s cH-aw iR HoRr—SH-ghtei-stid-att-en—ts-

t hen effected(O 01 ang 80 err]C) Exmnadgs (910/() - A

2- chor oet hanephospﬁ%ﬁi“%‘s REPE &Wam de_ chi ori de [err]— 1, 4854.
Anal ysis: 40 . Calculatedfor [err] N NiRSchg a 34 80%

40 Found: : . 58 % 1‘/(:1 33.74 % -4 '
1, 276, 277 Co -Cl—.CH 4 . EXAMPLE d An&t)ogousl y With

Exanpl e c, there is prepared: [err] (4) .Yighkd: 56 %
2- chl or oet hane- phosphoni ¢ aci d -N-nono-nethylam de chloride, 5
[err]= 1.5019. Yield: 56 % 2-chloroethane-phosphonic acid N-mono—methylamde chioride,

5 As indi cted la:b‘ﬁﬂé01%lth e RLPCESS var.i-ant Epcor tq the present5

invention may bg ;ﬁ‘f‘ s RS i el er m g
i ncludes a ner esfik t 0 fdr. ex SOWME N aH B)rt ame)éél N&bﬁﬁchﬂé an inert
organi c sol ventahp&nchmsalommt@smblzlcmmvaﬂ)l @Mmssr bl y

chl ori nat &) hy ghéor “‘ de’d‘l""?'ﬂ’gg‘ﬁe
met hyl ene chl or d s o t- {.,lr ik “‘5 gigxan mef’&iﬁ SATDEBRe T ene; 10
et hers, such aspj et “di butyl '

ether dloxan ketones .such as

Q

<)

aceone: net hyl - etAthdtb:n@me |15 R ﬂométabm Aheustmﬂmsmtyl
ket one; and ni t pipdi ‘%’ﬁ‘ 1% 5 %l@lthnt ndy be
used, as. rrentro%q,; gégm:élsﬁn ﬁg& RGOt S are
sui tabl e. Parti swhthe uhltna,blinﬁeﬂmbe:zﬂhdﬁ andlfiﬁidﬁie car bonates and- 15 . o
al cohol at es, such 'ﬁsr@mmﬁm tirep can s 34 n-‘ -Jo dnemab thad

pot assi umMet th"%’(%\;le m _ y0° Frqa tc or heterocyctlic

am nes, such as trygh H grug,theqhamtohydpp,eﬂmlam ne and
pyridi ne. The rEatoIelobalcﬁhe\ deapprokitnbieln lamdleofratiy Wi de

range. In gener uxg per m‘“ﬂ@f ﬁhe@)lréeplromea%apd? le Eggg ] to
150 | A5 EERE e i ey o e S £ SR Fons
are general |y cabs WIA RigRSEbieof W GRphaads o teigudITI he process

variants accor did 1on<tth®nmqnuent i on, approxinmately
orking up may take place accordmg to customary methods. The substances ac-

30 cordfng to the invention are obtained in most cases in the form of colourless to slightly 30
. yellow-coloured, viscous, water-msoluble oils' which cannot be distilled without de-
"composition but can, by so-called “slight distiflation” (that is, by longer heating to
moderately elevated, temperatures under vacium), be freed from the last volatile: com-
. poénents .and can in this way be purified. For their- clmractensanon, the refractive index
: 38 is especially useful. If the compounds are obtamed in u'ystalhne form, the melting point 35
’ serves for their characterisation. .-
The 2-chloroeﬂ1ane(ﬂnono)phosphon1c amd denvatlves mterfere with  the
phystologlcal phenomena of plant growth and can therefore be used as plant growth
. ators.
40 The different effects of these -active compounds: depend essentiaily on the pomt in 40
. time of the application, with reference to'the. development stage of the seed .or .the
plant, as well as on the concentrations applied.
Plant growth regulators are used for .various purposes ‘which are oennecued with -
the development stage of the plants. Thus, ‘with- plant. growth regulators the seed - -
- 45 germination can either be- inhibited-or promoted, depending on the concentration ap- 45
plied. This inhibition or promotion relates to the seedling development.
-“The bud dormancy of the plants, that is to say the endogenic annual cycle, can be
mﬂuenced by the active compounds, se” that the plants may for example shoot or
_ blossom: at.a point in time at which they normally show no readiness to shoot or blossom. L
.50 The shoot or root growth can be promoted or inhibited by the active compounds 50 T
.in manner- dependent on concentration.. Thus, it is possible for example to inhibit very
. strongly the growth of the fully formed plant, OT 10 bnng the plant as a whole to a more_
-robust habitus or to produce a dwarf growth. .
. " .. - An example of an economic apphcaum is the suppressmn of grass grawth at’ road-
55 sxdes and waysides. Further, the growth of lawns.can-be inhibited by growth regulatms, 55
so that the frequency of grass-cutting (of lawn-mowing): can. be reduced.".
'During the growth of the plant, the branching to the side can be muluphed by a
chemical breaking of the apical dominance. This can be a valuable feature for examiple
in the case of propagatton of plams by cuttmgs In coneentrauon—dependent manner,

zine,-*"



1 nole of al cohol, nercaptan, phenol or thiophenol and approximately 1 nole
of acid acceptor are used per nole of (thiono)phosphonic acid am de
chloride: approximately 25 .2 noles of prinary amine or anmonia are
used -per nol e of (thlono)phosphonlc acid " 25 ester chloride. The reactions
may be carried our in water or another suitable solvent, in nobst cases at
roomtenperature. A slight excess of the conpounds of fornulae (rrr) and
(V) is not detrinental. Wrking up may take place according to custonafy

met hods. .The subst.ances ac- 30 ﬁg;pl ng to the invention are gbtained
in rmgk_/ (sa':p'; in the formof col mﬁ%Wured,

vi scous! wat mvmefmoikulsdpossiblmgmm growth of sidsehadissfor éxhmaple initpiacsat de-

conposi tion Pt ia prevsutcthe: fourprtion; pf iershogts aften degppitalipe and gt s by | onbér

heating to - \ViuEilding %& NGGL c3hoGUdtiibved BE freed from
the | as§ Vol abdn t&Qﬂﬁ&h@m&Dgnd Foehal OIUE’mw,«mb@thel&ru\rrtm%mcﬁnd Fos their

char act eri savd amrapcetdaecnrdfbimﬁwumdémee&wm cirqustancgsex oulipligationef ul . | f t he

conpounds ar & bifson;ipjE °?FP“ £ é’hﬂ’éf“’fﬁpﬂ’ﬁmﬁfﬁtf’?f‘t' 35 serves
for their chBfSpie gg%ﬁfg,, Fﬁ% | @hQlRRaspheni ¢ acid

deri vatjoves io%@[af:e& kiRt a w&ﬂauontxh Srbxoalxﬁﬁﬂd:lalor aeiliexeatheOarvedt ant gr owt h

and can t her eftpreduch gangpiratoreas a ingiatiwhigh Mm’@ tumhnsed
different ef e clruit § "“‘Pﬂ’e %Wm dﬁaﬂ@e gﬁﬁeon the poi nt
ég%!ﬁu@ ’gﬁ’oeﬁ BhahRS

in 40 tine nt stage of
the seep or h:bgoml'mibt iohvef eaﬁnm daﬂﬂloﬂﬁa(;dﬁlihe&bleﬁphﬁtea t ibed. Pl5ant
growt h regulmmﬁestale@ec@éedth‘ﬁgmvfdhqm ’@sveﬁms@ﬁa"dﬁt%@dco nected with

t he devel opnent ﬁﬁ@v& regul at ors

t he seed 45 Fm%%%ﬁj%ﬂ th Eﬁﬁg ° the @ﬁveﬁé‘dqllifphﬁd dependi ng
on the monceﬂshﬂafotmﬂnu&p, suclﬂaspblmﬁsds eiﬁlnls:sns; dns,qmwdms,mammdon r¥ ates to
the seedl i ngemeass.chnwemay b preduseidn Srownmannpr, e’EaFP@le Ymﬂlet isto say

Gl

it e o] mpounds,
' &aré@tfor epnsolua tinme at

Wwhi ch tisey nouadmla hasjmolmntso read| ness to shoot or blossom 50 25 The
shoot or root ‘béf plf)l“?eéd’? pe Qﬂ’qn%e conmpounds
50 in manner; Su yf or exanpl e
t-0 inhibit vgagg-ssf{,eh@m E@nas,ramﬁ , or to bring

the pla# as a th@mmmt@rmes,ﬂ@basmrMIMg@ﬂnd@mwmmdmr50 gr owt h.
- An exanpl e“m"lﬁcﬁ & mt%?‘cc%ﬁlgﬁ’a%qWWSﬂ‘ﬂste‘% yofsPetedgr ass growt h

at road- 55 mswpé‘ﬁﬂsﬂ% ik L%m%ﬁmﬂms can be
1 nhi bi \t/\;ifi bysxgli@sl\@&hyok}eglyﬂlet&tfﬁtfySmd gg%;yb e&.ymmul ttly faleshioestieeys, fof exyr asspﬁguttl ng
(of la no t, t

oranch gg;%{@&%}ﬁswﬁw@w@ﬁ:%ﬁw e

propagati on of ‘m‘ poﬁmttstmmjlgSapphdd ac aicerit tha finnpf ddpnaidaibasnanner,
1, 276, 247 or of the apphcamon forms prepared therefrom, such as rw.dy—to—ge qmulsﬁ- i 540a| so

possible to ERHRIT SNy pam " Tt obacco
plants in or ﬁa&&gﬁﬁﬁmgtsprﬁ > & Si de shoots afte decapl tation
and thus to The concentrations of active compuund can be varied within a fairly wide range
' 45 for actual application. In general, concentrauons of 0 0005 to 29, by wmght, preferably 4
fromOOltoOSA,,areused '
There are applied, in general 0.1 to 100 kg, preferably 1 to 10 kg, of acmve com-
pound per hectare of soil area.
As regards the application time, there is generally a pteferred space of time for
50 application, depending on the object to be achieved, and on the climatic and vegetative 50

Thei mvenuon is illustrated. by the following Examples

EXAMPLE A
Growth mhxbmon/hnseeds o . S
55 Solvent: 40 parts by weight acetoné 55
Emulsifier: 0.25 part by weight alkylaryl polyglycol ether
To produce a suitable preparation of active compound, 1 part by weight of active
compound 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- )
60 potassium dihydrogen phosphate buffer solution (pH 6) to the desired concentration. 60
Batches of 25 linseeds are laid out on 2 filter papers in a Petri dish. 10 ml of the
preparation of active compound are pipetted into each dish. Germination of the seeds
takes place in the dark at 25°C.



pronote the leaf growh. In the case of the influencing of blossom
formation, there can be achieved, in 5 manner dependent on
concentration and the tine of the application, either a retarding 5 or an

accel eration of blossomformation. Under certain circunstances, a’
mul tiplication of blossominitiation can be attained, these effects
occurri rfh%M‘uen the appropriate treat- nents are carried out at the tinme of
the normal bl ossom formation. The influence of the active conpound on the
foliage of the plants can be 10 so_regul ated t hat aadefolratron is ..
achi eved, fdt exanple in order to facF’FW‘S!Zg?e the harvest. . .10 or. _to réduyge
transpiration at a AnedWired dapdfthe Rogtl S st s Wa&e&%&n&aﬁm&r uit
initiation can empira miﬁehhm:dl pladit 1§rnpﬂssed)a:e.a peredhlaps 1009 dénbiesSthastads or med
(par- thenocar py¥ll %@P %ép‘iéaﬁi @nss;)o g tthetol thsmetreraad plawsf fruit
a

can al so b pre mﬁ@gﬂ“ ﬁm ra5HEt SFPHFILS BPer t aj n
chem cal .t hr n- - ning out The. prom)tr o] of

ext ent in he sen
the: fruit fall can, -however, also’ be SO explorted that the 15 treatnment is.

effected at the tinme of the harve_st harvestrng is facilitated. By
sprayrng unripe fruits with the cgaha q@gﬁ% ngtothernventron 1 he
ri peni ng process can be accelerated an etter colouriing of the fruits

can- be achi eved. The active conmpounds accordi‘%ngnmmcmhd pxee@etntwmmventl on

can be converted into I\Q: 20 usual forTmt; arons SUCT 5@5 sofuti ons,
Ve compound

emul si ons, 'suspensions, [ nul ateg se_may be

produced in known nenner,  for exanple:- by m'xi'ng the acti ve- corrpounds wth

extenders, that iwer|iquid or solid dil uents or ®Qarriers, oplionally with-

t he use of surfa F& |ve agents, that . is, ‘eml si fyi.ng agents and/ or
di spersing agents.  I'n’the case- of . the use of wat er. as an extender, organic
solvents can, for exanple, @l ©8 be 25 " used as:auxiliary sol vents.

25 As liquid d|Iu r.cabriers, there are preferably used aromatic
hydr ocar bons, suct _Qiﬂ_ﬁﬂg‘g%(;; benzene, chl oriRated aromat¥c’.
hydrocarbons, such as chlorob enes, paraffr ns, such as m. neral oil
fractions, alcohols, such as nethanol or:’ butanol_ or strongly poIar

sol vents, such as di%FHyl for mani de or ®j.net hyl :sul phoxi de, " as wel | as

wat er. 30 . As soli d)dN}pe@ag_g_gg carriers, there are.preferably used
ground natural mnerals, sugly 30-as kaoli ns, clays ‘tal c "or -chal k, or
ground synthetic @18 aiCHEuch as hi ghl y-di sper7§ed silicic&cid or
silicates. Preferred exanpl esh of ﬁnul SI i ng. agents include non-ionic and
anionic enmulsifiers, such as pol 9‘o§<yet hyqene fatty acid esters,

pol yoxyet hytene-fatty al cohol hers, for ex- .35 - anple -

al kyl aryl pol ygl YCQ'LcﬁtBﬁr 2 %’Ey suI phonat es and aryl sul phonates; and .
preferred 35 exanpl rsing agents i ncl$de- l'i gnin, %ul phite waste
| iquors and nethyl .cell uI ose he formul ati:ons-contain, in: general, from
0.1 to 95, ‘preferably 0.5 to 90 per ce@ by wei ght of active" corrpound The
active conpounds may DbeapplrTed as suciTor T the—formoft~—thetr—
fornmulations 40 =~ or of the appl i cakiehe §or ns prepared t herefrom such
as ready-to- use Growtinhibivion agidefolistion/bddds 1 abl e concentrates, -emul sions,
suspensi ons spr bv\d’é’rpsm amgb@cet@el ubI e owders dust = |ng agents -and

granul at es ! Appl 5 iﬁ" e DE T manner ‘exanplig by'
wat ering, squi rtdoragou:%élwgm% 3 Qn':ﬂgungrof aﬁ\%ﬁ?ﬁ@ﬁw%ﬁﬁfmg ations of

active conpound agsmunthe enpulsifier] and tthe- Ron@enfrate rid WilibdOl @ith 21 giSoditim r actual
applications In m@)@%@bﬁm photphate bufier @BGS: (U 6108 ty Mm_ 15 |
preferably™45 :

Beans (Phaseolus vulgaris) 10 cm high' are sprayed with preparations which con-
tain 5000 ppm of active compound. After 6 days, the average lcngth and the number -
of leaves of 3 beans per experiment are evaluated '

The results can be seen from Table B. S o



fromO0.01 to 0.5% are used. There are applied, in general, 0.1 to 100 kg,
preferably 1 to 10 kg, of active com pound per hectare of soil area. As
pr ef erred space of tine

for 50 appllcatlon dependlng on the object to be achieved, and on the
climatic and vegetative 50 The invention is illustrated by the follow ng
Exanpl es. EXAMPLE A G owm h inhibition/linseeds 55 Sol vent : 40 parts
by wei ght acetone 55

Emul si ft/,er 0 25 part by wei ght 61'2’% ,r-.yI poI yegcoI et her To prpduce a
SL“t. 0 4 . 0 : 1 saaYe Y=Yilla 0 e

corrpound i's mxed vmth the stat ed am)unt of soI vent V\/m ch cont ains the
stated anount of enul sifi er and ﬂ?éﬂtﬁ)ncentrate is diluted with a disodium
hydr ogen phosphate- 60 %8%‘43 N phosphate buf f2p sol ution
(pH 6) to the desired concentratlon atc es of 25 linseeds are laid
out on 2 filter papéers-in.a Petri dISh L&:@thnhcm‘f tNem]mr@paaamlon of active
conmpound aré'pipetted |nto ach di'sh.” ' =ds takes pl ace
in the dark_at 250V om R with 000 ppm 1,276, 277

6 After three days, the Iength of the shHoot is determned and the growt h
inhi bition cestgared with the control plant 17.8 expressed®6as a percentage.
100% denot es the stand-- still of growth, and 0% denotes a growh

correspondi n{g )that of the untreated plant. The:active corrpounds t he
concentration of the actioe conpound in ppm5 - (=ngl-Kg)-and results can
be seen fromTable A I/ 5 TABLE A
G owt h i nhi bR Ghsdeds % i nhi bi t| on ot“?he shoot vv|4th Acti ve conpound
50 ppm 250 ppr omt er - 0
O (control) [err] 15 36 (known) (5) 82
(6) 80 (known) 85 (7) EXAKMPLE B Growth .i nhibition and
def ol i ati on/ beans Sol vent: 40 parts by wei ght acet one-10 - Emul sifier:
0. 25 part by V\el ght alskMaryl pol yegcoI et her . '
Ct~CHz-CHy- P’ 0.5 - 0
e
' ®

ExampLE C
Growth inhibition/tomato plants :
Solvent: 40 parts by weight acetone - - S L R
5 Emulsifier: 0.25 part by weight alkylazylpolyglyool ether 5
To produce a suitable preparation of active compound, 1 part by weight of active
compound 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 dihydrogen phosphate buffer solution (pH. 6) to the desired concentration. -
10 ~ Tomato-plants of a height of 10 ¢m are sprayed with a preparatton Wthh contams 10
500 ppm of active compound. - - '
‘After 8 days, the precentage mhlbmon of the ueaued planm compared with' the
untreated: control plant is determined, ‘With 100, inhibition, no growth is present;
with 0%, inhibition, the growth corresponds to that of the control plant. -
15 - The active compounds, concentration of active: compound in ppm (=mg/kg) and 15
the tesults can be seen from Table C -

. /"“/.



To produce a suitable preparation of active conpound, 1 part by weight of
active conpound is mxed with the stated anount of solvent which contains
the stated amount of emulsifier, and the concentrate is diluted with a

di sodi um hydrogen phosphat e- pot assi um di hydr ogen phosphat e buffer sol ution
(pH 6) to the desired con- 15 centration.

15 Beans (Phaseolus vulgaris) 10 cmhigh are sprayed with preparatlons
whi ch con- tain 5000 ppm of active conpound. After 6 days, -t he ,average
| ength and the nunber of |eaves of 3 bgﬁggzgpr experlnentuare ﬁvaluate%

The results cdn bhe seen from Tahle B &J;
1, 276, 277 7 TABLE B Gowth inhibition
and defoliation/beans Length in cm Nu#see Gf | eaves Active conpound

wi th 5000 ppm .wat er 17.0

6 (control) 11.0 - 4 of TS, nbibition/tomatocs. (5) 10.5

0 (8) EXAWPLE C Gowt h isetivelromponnd t omat 0 pl ants Sol Vginhibitionheith5a0 pan by

wei ght acetone 5 gl ycol .

et her water - 5 To produce a suitable preparatlgn of active
conmpound, 1 part by wei ght of active compound is m'xed with thé stated
amount of sol vent (@ contains the stated anount of enulsifier, - and the
concentrate is diluted with qhiodlun1hydrogen phosphat e- potaSS|um

di hydr ogen phosphate buffer 9} ion (pH 6) to the desired contentration.

10 Tonmat 0. pl-acH s-CH,—® hei ght of 10 cmare sprayed wth a
preparation which contains 10,500 ppm of active conpound. After 8 days,

the precentage inhibition of t fH 1t reat ed .pl ants conpared wi‘t h-the ‘untreat ed
control plant is det d. Wth 100@6|3§|b|t|0n no growmh is present;

Wi th 0% inhibition, the gromh corresponds to that of the control plant. 15
The active conpounds, concen®r oftbf-isact i ve conpound in ppm.(=ny/ kg) and

15 the results cancpgniggﬂifﬂ Table C 1,276, 277 66
8 .
Ns—c, |
©
M-CH-1s0 .
wopaf Y g
Exampis D

- Growth inhibition/apple seedlings . _
Solvent: 40 parts by weight acetone - L SR
5 Emulsifier: 0.25 part by weight alkylarylpolyglycol ether - 5
To produce a suitable preparation of active compound, 1 part by welght of active :
compound 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 dihydrogen phosphate buffer solution (pH 6) to the desired concentration. -

10 Apple seedlings are, at a height of about 2 cm, sprayed with a preparation which 10
= contains 500 ppm of active compound. After 7 days, the percentage inhibition. of the .
treated plants compared with the untreated control plant is determined, With 100%,
inhibition, no growth is present; with 0%, inhibition, the growth corresponds to that of

the control plant. _
15 Table D shows the results. . 15



TABLE C Growt h inhibition/tomatoes Active conpound
% inhibition with 500 ppm wat er

_ 48 (7) EXAMPLE D
Gowth inhibition/apple seedlings Solvent: 40 parts by weight acetone 5
Emul sifier: 0.25 part by weight -al kyl aryl pol ygl ycol et her
5 To produce a suitable preparation of active conpound, 1 part by wei ght of
active cgnpound ism xed W|th the ﬁ-_' of am)unt of soI vent whi ch gont ai ns

t he st ated—a FH—6 FrH -5+ o e -5 eewhth a
di sod~|—um hydrogen phosphat e- pot aSSI um_di hydrogen phosphat e buffer solution
(pH 6) to the desired concentrati ofBH® Appl e seedlings are, at a

hei ght of about 2 cm spray@gwwmblaonp{psgq&amgpn whi ch -10 contai'ns 500 ppm
of active caonpound. ‘After 7 days, the percentage inhi bition of the treated
pl ants conpared wi Betveisempoind eated control pl affinhibitensrit50Apped. Wth 100%

~inhibition, GrOWN TS present, with O%71nhibitron, gnhe grow h
corresponds to that of the control pI ant. 15 .~ Table D shows the
results. (control) - - . . : - 157 9

1,276, 277 o S 9 TABLE DGrowth
I nhi bition/apple seedli | Bctive conmpound =~ %

i nhi bi tion w th-GH0-gmmphat er 25
"0 (control) 25 OH (5) (khoov\lfllw) 32 (7) EXAMPLE E Grow h i nhi bition/ Cynosurus
| 5
(known) ' () o
cz-cuz-cuz-ﬁ/ _@ S x
Q)
ExampLE E

Growth inhibition/Cynosurus _
_Solvent: 40 parts by weight acetone :
5 Emulsifier: 0.25 part by weight alkylarylpolyglycol ether 5
To produce a suitable preparation of active compound, 1 part by weight of active
compound 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 dihydrogen phosphate buffer solution (pH 6) to the desired concentration.
10 A grass planting (Cynosurus cristatus) is sprayed with a preparation (which con- 10
tains 1000 ppm of active compound) in an applied amount of 25 kg/hectare. After 14
days, the retardation of grass growth is detmmmed and expressed in %, compared with
the untreated control.
The results can be seen from Tabl¢ E. .

TasLe E ) o
Growth inhibition/Cynosurus -

-Active compound T % inhibition
.water . e e . t EERE ._.._.._ - W e hee . e _...T..... . . 0
(control)

O OH | L

W - ' '
.  OH o
oGm0

O/NH—C,,H,—lso :
| . L
O—C,H,—iso

)




Sol vent: 40 parts by weight acetone 5 Enmul sifier: 0.25 part by wei ght
al kyl aryl pol ygl ycol et her 5 To produce a suitable
preparation of __ac i

m xed wth the stat ed amount of solvent whi ch cont ai ns the stat ed armunt of
emul sifier, and the concentrate is diluted with a di sodi um hydrogen
phosphat e- potassi um di hydrogen phosphate buffer solution (pH 6) to the

desired copeceps ratl on. 10 A grqsz%phantl ng (Q/nosurus sCri stat !16) is
spr ayed Wi 1 - Ea0 ar-at-or—tnhteh—eonr= +-at1s—3000- R-of—attvye—— .
conpound) in an nt of 25 k E‘tﬁre After 14 day‘s the el
retardation of g %’ bge" ﬁt &-and expressed in % conpared with
t he untreated COEmuBifer: 'Bt:epﬁe gt ABTrykRlypR@Nethes OM Tabl e E. TABLE E Growth
i nhi bi ti on/ Gynosur uFeAcidicga seitthie mwn‘dauon of active compound, 1 part by weight of active %

i nhibition water ::)(fnré%louult;ilﬁt; nuaﬁcdd tvg;thcoﬂ;i;mted amount of solventa wgllch contai:l;dxﬂle :Itlateg ani:)alfcgf 0
(control) (Known)yasium dihydrogen phosphate buléz_?i‘oﬁ T}&i 6)to esxredoc%ncegtr:sg

1,276, 277 Green, unripe fruits of tomato plants are sprayelOnéWAMRl pregarafioiC AsCohar ati on of
fruit ripenéss/t mSthOamnsof@tﬂvvempoundm ﬁeﬂletasedb'gpﬂmogﬂtfamﬂmby 10
Enmul sifier: O. 25 eseen#m II?b 1!,pol ygl ycol ether 5 - To
produce a suitable prepara Ion o I'VE conpound, 1-part by weight of.

active 5 conpound is m-xed with the stated anount of solvent. whi.ch
contains the stated amount of enulsifi apnd the concentrate. is diluted
with a di sodi um hydrogen phosphate- pot#8%i tim di hydrogen phosphate buffer
solution (pH 6) to the desi redA&g&Q@atofth@ene@teﬁawunrl pe fruits of
tomato plants are sprayed once with a preparation which 10 cont ai ns
5000 ppm of active corrpTlﬁ und. An gccel erated ripeni.ng, 6@%@@%@@ IS
thereby 10 achieved. THa"¢ &8BP¥9can be seen fi'om Tabfel e ™gARere

Accel eration of fruit ri peness/tomat oes Accel erati-on .of ri'peness Active

conmpound water in days Wi th 5000 pprd wat er
0 (control) 12 (Knowpdy . . ... .. (5) . =
O OH el :
L ' T
Cl—CH,—CH;—P o T
- . oH - .l
A (‘?’./NH—CBHr—lso B S
Cl—CHz—CHg——P S N S
' O——Cer—lso o ' o
® .
CZ—CHé-CHZ.V 57 L e 15
EXAMPLE 1
15 S c1—CH,—cH,—-ll:>—NH—-c,H,m S ® B :

24 g (0 4 mole) isopropanol and 33 g (0: 33 mole) Methylamne are. added to 67 g
(0.33 mole) 2-chloroethanephosphonic acid N-monoisopropylamide chloride in 200 ml .
benzene at room temperature. Stirring is afterwards. effected for 2 hours at 50°C,
followed by suction filtration from precipitated salt, and the reaction solution is washed '
.20 with water, After drying with sudmm sulphate and drawing off ‘of the solvent, shght 20

-~



17 (9) 15 EXAMPLE 1 15 24 g (0.4 nole) isopropanol and 33 g (0.33 nole)
triethylamne are added to 67 g (0.33 nole) 2-chl oroethanephosphonic acid
_ aYeTdls : room t enperat ure.
Strrrrng S afterwards effected for 2 hours at 50[err]C, followed by
suction filtration fromprecipitated salt, and the reaction solution is

washed 20 with water. After drying vmth sodi um sul phat e and dravm ng off
(ifL 'alhe ol vent, sslight 20 1, 2hBah 7 -
[err\]u-l 46848s ll%noe %‘;g%sa édaiqu i ropyl

est er " N- morf81% F%‘ﬁl%hél‘ﬁpﬁphmﬂﬁa‘f‘lﬂé‘?@wl(ﬂ%]ﬁ ptf’g'l r]: 15. %

6. 15 %N , Found

16.05 % O Gl GHaCRR as.eeyhanes. %s shoni ¢ act g 5

N- nono5 i sopfeupdyl ami de chl or i dd6-98s#EdChsS- ing product is prepared from
2- chl or oet han lCc aci I.chl Qr e in toluene
at 00C. Yi %ﬁwwfﬁg‘? ol Roads %ﬂaﬁﬁﬁa@ﬁ

[err] propylamine in toluene at-0°C. Yield :(‘910}), of the theory, np>*E91.4834. nl (0 2 erI e) ethanolic
sodi um et hyl-ate sol ution-are- added to 41 g (0.2 nole)- - .

2- chl or oet hanephosphonic acid N wJe propyl am de chil or| de I n 200 m

benzene at roomterrperature Stirrimg.is afterwards effected for 2 hours;
the sabts are then filtereH-CHi—CHs —elm-t-Cdmsothe reacti# solutien is
washed with water, and drying with #ﬁﬂlgm 15 ° ‘sul phate-is effected.
After .the solvent has. been drawn o light distillation is carried 15

out. There rermumqobelalep&hﬁou‘ew bBAste Qldtion drebddbd H414589 mokh el d 27 g (64%

2-chl oro- ez-thionethreptpipbonic a@&:Ndmwm*%ét%?@u@rm drte]ll)emo'm@@rp mam de. Anal ysis:
Cal cul at ed ‘ﬁ{h urs; en filtered

th ‘Téact 3\ ter, and
15 55 ' HHITE @ ERL St M I, AR o g1 o
conpar e Exadp| et renkaied\ a3colofress] oil18, 8= (48802 yiekdt. @) ng@lzmmapt anand 20 g

(0.2 nol e) mwhwpﬂoumwbﬁmlesteamoismozﬂmde 41 g (0.2 nole)

2- chl or oet hﬁnaeghosphom c acid N-nonoi sopropyl am de chloride in 25 100 m
benzene. Stwé&aggférs(;,ﬁ“bmd\@r dssctf ectggh 4oy 2 hours at 40[err]C the salts
are then fikdued:ed off with suasss)mahesagalsrtlon solution is wastmed with
wat er, and $tenjipgproduct compaeiExsmple 3l phate is carried out. After the sol vent

has been drawn off, there renain |nd a crystalline residue, mnp.
S1[err]C, yield: 15 g (33% 2-chl orget hanet hi ophos-
: T _
Cl—-CHg-—CH P—NH—CHiso = . - (6)
.SQH,; ' '

13 £ (02 mole) ethylmercaptan and 20 g (0.2 mole) tnethylamme are added ‘to
25 41 g (0.2 mole) 2-chloroethanephosphonic acid N-monoisopropylamide chloride in 25
100 ml benzene. . Stirring is afterwards effected for 2 hours at 40°C; the salts are: then
filtered off with suction, the reaction solution is washed with water, and drying with
sodium sulphate is carried out. After the solvent has been drawn off, there remains
behind a crystalline residue, m.p. 51°C, yield: 15 g (33%) 2-chloroethanetlnophos— '

30 phonic acid S-ethyl ester N-monmsopropylarmde 30
Calculated for C H"ClNOPS 15. 45 % Cl 6 10 % N 13952, 8
Found: 1530 % Cl 680 % N 1380 % S
Starting product compare Example 1.
35 , - Exameis 4 ' 35
ML%—@
a-cnz-cua-ﬁ’ 'O

)
is: pmpared analogously with Example 3, m.p. 61°C, yield 39 % 2-clﬂoroetlmne—tlno~
phosphonic acid S-phenyl ester N-monmsopropylanu

. Analysis: _ D i
40 Calculated for Cqu,ClNOPS 5. 50 % N’ 11.50 % s 40
Found: o /555 % N . 11959 8 DT



30 phoni c acid S-ethyl ester N-nonoi sopropyl am de.
30 Analysis: Calculatedfor [err]: 15.45 % d 6.10 % N X 13.95 % S Found:
15.30 % Cl 6.80 %N _13.80 % S Starting product conpare Exanple 1. 35

EXAMPLE- 4 35 (7) isprepared

anal ogously with Exanple 3, mp. 61[err]C yield: 59 % 2-chl oroet hane-t hi o-
phosphoni ¢ acid S-phenyl ester N nonoi sopropyl am de. * Anal ysi s: 40 ’
Cal cul at for.[err 5.50 % N 11.50 % t-,

40 Found g forplerrl: 5 55 05 N 27?%7@; %S 12 v . 12
1,276, 277 ' RO oo o Exa@E[err] (11) To%5L (0.2 nol e)df

2- chIoroethanethlonophosphonlc acid’ phenyl aster“‘chlori de,” ~enul sified in
100 m of water, there are added, atamagng% rature, 30 g (0.42 nole) 5
of aqueous ammnia solution. Stirring: s afferwards effected for 2 hour s;
the organic 5 phase is then taken up'ih nett e’ne chl ori de, washing W|th
water is effected and, after drylng W th sodi um sul phate has. bgep carried
out, the solvent |s dramm of f. After sllght distillation,. theré&femins
behind a pale oil, [®s05] g—(ojz tﬁtﬂé}&-t}hloﬁiedaneﬁﬁn@hc(sﬂﬁﬁﬁ: aﬁd@h&nﬂl‘@m chloride,

et hanet hi ono ospmmlﬁ;dacmﬂ @mommpermmép 49.42 mole) 5
10 Cal cul at e f or © @F?:Eﬁn:%?? ﬁ%} Wl%dkgj organic 5 '
14.82 % C 5.21 t i @@ bie ppégg{ted from

2- chl or oet hanet hi &Eﬁ]la Gafdalns mﬂﬁddlpﬂhbﬂamb 31,8844, ysebdl i 32 (P84 Dthbkke | N o

water, [err]=1. 566@0@19@!’ PhWC%@hMlmémﬁmne- 15 t hi onophosphoni c

aci d phenyl ter ride. 15 EXAMPLE, 6 |
(8) 87 g (0.3 nol @ﬁuﬁéﬁa Hb:OC: B ONOReS hismommsrsbsm,macm 4' g chl.or ophenyl
ester chloride mFb‘xﬁw m benzene -ar. elﬂszeAt@deMt‘;b Natx2uk: Simmnl a at room |

temperature until -. qut on 1S ur a Stdlrrlng
is afterwards effg&&;l %E“%’g‘é’ﬁ b%@fﬁ‘e_off with
suction, andst he t@asgh bsglibniée edteicma-ﬁlhed W t ter ryi ng was h
sodi um suI phate, the solvent i s dr awn-off. After.slight distillati on, t here
remai ns behind a colourless oil, [err] BXAMHES yield: 62 g (76%

2- chl or oet hane- t hi onophosphoni c acid 4" -clﬁlw‘,{_;ophenyl -ester am de 25

Anal ysi s: - - Cl~CHz CHg .

25 Calculated for [err]: 26.15 % 5. 17 %\a 35 % S ‘Found:

..J'

26.23 "% A 4.83 %N 11.65 % S
®

87 g (0.3 mole) 2-chloroethanethlonophosphomc acid:4’-chlorophenyl ester chioride
in 500 ml benzene are treated with gaseous ammonia at room temperature until the
20 . solution is saturated with ammonia. Stirring is afterwards effected for one hour; the 20
! - salt is then filtered off with suction, and the reaction solution is washed with water.
i After drying with- sodium sulphate, the solvent is drawn off. After slight distillation,
: . o there remains behind a colourless oil, np?¢=1.5945, yleld 62'g (76%) 2—chloroethane-
o tlnonophosphomc acid 4'-chlorophenyl ester axmde. -

35 Andlysis: o 25
Calcatated for C,HCLNOPS: 2615°% CL. 5.17 % N 1L85 % S o
Found: 2623 % Ci 483 % N 1165 % S

The starting product is prepared analogously with the starting product of Example
5, np®=1. 5856, yield 59 Yo 2- chlorbethane-thlono-phosphomc -acid 4’-éhloro-phenyl. - —
30 ester clﬂonde oo _ 30 L
ExampLE 7 B ST |

.'-.-.h. (12)
is prepared .analogously -with : Examiple ‘6, nnz*—l 6020, yield: 86 % 2—chloroethane-
tlnono-phosphomc acid 2’4’ -dlchlorophmyl ester amide. - -

35 Analysis: o ] 35
. Calculated for C,,HuCleNOPS 35 00:% CI 10.5- % Sl et T
Found: ~35.54.% Cl 101 % S




The starting product is prepared analogously with the starting product of

'Exarrpl e 5 [err]= 1. 5856 yi.el d 59 % 2-chl or oet hane-t hi ono- phosphoni c acid
4' -chlor o- phenyl 30 ‘ester, chloride. -

30 EXAMPLE ¢ (182) is prepared anal ogousl{s}%ﬂﬁh Exanple 6, [err]=1.602013

yi el d: 86% 2-chor oet h RNASRRA Yrfogdfll | & es

am de. 35 Anal yﬁhﬂﬂq;ﬂgit 23%%1 lyili:fllcflac’%o % Z-dﬂomeﬂlane-gn%ntg-;hhosphomg &3}‘%{4'2%% Eﬁ’

35 Ga#cul at ed for P@Yl]m@n@@%ﬂ 10.5. % . S Found; 35. 54%

ad 10.1% S It will be seen from the above description that the i provides a plant

Lo The starts g o QAR SIS TR AT ST R et

of Exanpl e 20 Smhieenrcﬁ:

2- chior oet hane th| ong mmmmﬂwdﬁﬂmﬁ#@sohn

chlofide. It .onv"—' tipecto ey %ﬁ‘j cg?ﬁg‘il 1

al so provi des a pI oWt regu"fna |ngcorrp05| Ion cont al ni ng a

active ingredient a cm‘hqjmmﬁbnadscpmddds lah1® whére gioeth tddrbydﬁbi‘l'\bﬁhgjl’e

with a solid dil ueﬁPWBFn hichy mqunaatrmrmmreﬁdxmﬂwma e tf |‘I§%l$‘ﬂ'€?§£

carrier contajsi nggf: o’;%n i SYRAPP Wesr FRRITRIBR T Bt s aps

met hod of regul ati ng ant growt h™whi ch conprises applying to a pI ant a

corrpo_und accordi ng' t WHARWEGIMM Bn—al one or in the form, of

i tion accordi %mt%@whﬂw)ﬂwwmﬁd?ﬁ%% RIpppods §f)|q“'d gﬁ’t""ai i qui d

it or 10 carr| er. The invention also prgvides plants where growth has

egul ated by their being grown in areas jjn which, immediately prior to

during the tine of the growi @y -a:BcordlngtotHé

ion was applied alone or in adm xture l;lasol|d 15 or liquid

t or cajyi er in which 15 99

WHAT-WE CLAIM I S: - 1. X&n&ﬁlmdepeﬂénﬂmﬁeéd:hﬂmm-) xybm&phxlphmc acid am do

founds of the geneRahy
20 X and Y, mdepeg@g\%ﬁj M dgu;‘% ;}%’i’b&%?b%m&r‘m’hﬁqge
hydrogen or agskyl ampb@da in® o, én Ak BERdgeDér aXkyl wiS1bOIUT

may be phenyl whi chartmyatdm audJB'sisakyltmﬂl istythograror 3rigd/ or
nitro. 25 sulp 5 r‘ﬁlsﬁmﬁ BTHF%WWWH“%‘T@%WQ%
or atkyl with 1 to 4 25 car on AR Ro iy L, 9ith 1 to 4 carbon

atons or, when R is hydrogen or Y is sul phuj,/ |s phenyl which may be
substituted by nitro, nethyl, hydtef-abtli-oP chlori ne. 3. The cof®ound of
the formula [err] '\S Ci, o

30 4. The compound of the formula ' 30

a“CHZ—CH }’/MI. %-&

O

) Q)
5. The compound of the fommla
%J‘i«
YL
. ®
6. The compound of the formula
ﬁ NH—-C;H,—iso
/
35 Cl—CH,—CH.—P ©) 35

N
O—C;H,~—iso

LB




(6) 30 4. The conpound of the formula
30 [err] (7) 5. The conpound of the fornmula 6. The conpound of the formula
35

. (9)

35 13 ' 1,276, 277
13 The starting product i s prepared analogously with the starting product
of Exanple 5 TJ[err]=1.5962, yield: 60 % 2-chl oroet hane-t hi ono- phosphoni c

acid 2',4'-dichlpro- -phenyl ester chloride. It will be seen fromthe ‘above
descr.i pfgr .on that the Fnvention aﬁ./%zp.; ovi des a pI ant 5 graut h
- regul~agineg TPOS e- cont-a J—ab—ac -Agred e sYeNiTats accordrng

to 5 the |nve7m:er mrcpmedaualo wmtthdstdntgmvdua@fEmlel erdfy in’
admi xt ure vvrs%ll‘lp"'a_‘lrﬁ;iﬁs ddr 0 éng-cirocthaper thigro-Rhesphoricracid 2'4-dehloraice- act i ve
agent. The P e Qo GeScripriohEehdd Ok iEaelof? O iy phaant g7 OW b

- Whi ch sonpr gseh raganhggdagpdsmmamﬁdam IR PomPdud Sgordif lohe | Bventi on
~alone or i ntltehlaretﬁwommadﬁmxalréml asoh(hdllqgntsrrtarmoam@mrwgmmltthé i nvention in

admi xt ure wAfysat f PR ing & ‘H’faEF' N carrier The invention al so
provi des pl T“’% ’“mgaag‘gﬁ" &gq M'é“gr Mol own i n
areas ion mhb@tppsmomaﬂrdaigebmepﬁvmrontxomﬁd&:em ursblmgormhﬂdmm @f th® grow ng,

. a conpound ety di ng. to the |nvent|on S. a plred aI one Qr |n adm xture
~with a soli m"emm“w Y6E ,' Wﬁéﬁi

15 VHAT VE ey Emw&dacr d ani do
. conpoulsds obrltqhﬂdgmeuraim&orrrul a [err ~ 1 n which

- 20 X and Y, |n err%é!}n)im%fg each ot her are ‘oxygen- or sul phur R 1s
- hydrogen or al el y r Y i s sul phur,
R may be phﬂﬂm "8 ?taﬁftae cﬁ%ﬁ%@y& %‘%hal ogen and/ or
cnitro. 2. Corrpounds accordrxg to cI aim1l in which Ris hydrogen
or aIkyI vmth1t04 25 car .q- gﬁ{f Is alkyl with 1 to 4 carbon
ST |

atonms or, when: R is hydrogen or I s phenyl ich may be
substrtut ed by nitro, nethyl, hydroxy d/ or chlorine. 3. The conpound of

the fo20mul am[relmh] 6). 30 4. The conpound-of the forrrul a 20
30 (7) mdependently of eachother,areoxygenorsul hur,
i Rlshydrogenora]kyl,and

R’ is alkyl or, if R is hydrogen or Y is sulphur, R’ may be phenyl whxch may be
substituted by hydroxy, alkyl, halogen and/or nitro.
25 2. Compounds according to claim 1 in which R is hydrogen or alkyl with 1 to 4 25
carbon atoms and R’ is alkyl with 1.to 4 carbon atoms or, when R is hydrogen or Y is
sulphur, is phenyl which may be substitited by nitro, methyl, hydroxy and/or chlorine.
3. The compound of the formula .

| NH—CJ-I—1so _
/ . Lo
Cl—CH,—-CH,-—-\ . SR .(6)
~ - s—cH, -
30 4. The compound of the formula . - - L 30
M- -z:eo
a—%—%ﬁ’ ,S’ o
. ™
5 Thecompoundoftheformula B
g
cz-crrzag-P'
6. The compound of the formula . ..
_ : wﬁ)/:NH—C,H.,—tso S
- R Cl_—CHz-—._C.Hg-—P.\ @ 35
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5. The compound of the fornmula 6. The conpound of the fornula 35

(9) 35 14 1, 276, 277
14 7.0_
of the formula 5 9. The conpound of the formula

5 (12) 10. A process for the production of a
2- chl or oet hane- (t hi ono) - phosphoni ¢ acid am do con’ﬂmm mmﬂ o any of :
claims 1-9 in which. (a) a 2-chl oroethane-(thiono ﬂL IHHIH am de
chl oride of the general fornula 10 [errT

10 1 in V\/mcﬂ h L2 i 3 R
reacted with a condeHECGﬁmmhéogtﬂbmmmlfornula 15 o o
HY-R (111Y l(i) - 15 in vvhich’Y"andR'
have the neanings stated in cl agmdy, ) is9f t he forqﬂya (ren)
possi bly being used in the formof its al %éh“netal salt, alkaline earth
metal salt or annnnlu a 2 S

20 (b) a 2-chl or oet Harld 9€?W%8588@5ﬂ5§ﬁh0n|c acid ester ‘halide of the
general formula [err] - . =3 (1V) in which X, 'Y and R
have the neanings stated in ClaIWIK$QQﬂ'hf[ﬂé - Hal is halogen,

25 is reacted with a conpound of the genen.‘!yornula [err]

(V) in which R has' the neaning stated in cldm1’ 30 = 11. A_process
according to claim 10 in which the ‘commpound of formulae (I11) @n. 30 or
(V) is any of those hereinbefore s ecifically nmentioned for the purpose
12. A proces® accordﬁﬁéeﬁﬁmﬁpﬁmﬁhl 11 in which the reaction is carrfed
out in the presence of a solvent. }?ﬁﬁ?@é ss according to. any of clains
10-12 in which the reaction i's car out in the presence of an
aci d- bi ndi ng agent. - 35

(12)

10. A process for the producuon of a 2-chloroe1:hane-(ﬂuono)-phosphomc acid
amido compound according to any of claims 1«9 in which. -
(a) a 2- chloroethane-(tlnono)-phosphomc acxd amide chlonde of the general formula

' L . S "_..f.: ST -
10 : : _ : Cla—eCI-Iga—.-CI%If-I_;ﬂNHﬂR" R ap. 10
in which
X has the meaning stated in clanm 1, and
R’* is alkyl )
is reacted with a compound of the gcnu'al fOrmula
15 ‘H—Y—R’ NIRRT T 4 4 47 15
in which .

Y and R’ have the meanings stated in claim 1,
(the compound of the formmla (III) possibly bemg used iin the form of its alkali metal
salt, alkaline earth metal salt or ammomum salt); -

20 20
(b) a 2-chloroethanc-(thlono)-phosphomc acid ester halide of the general formula
I)}I
C—CH~CH~P—Hal ~ ~  av)
. ,.-YR’-
in which ’
' X, Y and R’ have the meanings statednnclann 1,and - '
25 _ Hal is halogen, : ' 25
is reaeted thh a compound of the general formula
HN—R B sl
- in which - : : _ o ™
N R has the meaning stated in claim 1. ., - KA
30 11: A process according to claim 10 in sihich the compound of formulae (III) 30

or (V) is any of those hereinbefore specxﬁdally mentioned for the purpose.
12, A process according to claim 10 or 11 in which the reaction is carried out in
the presence of a solvent.
_ 13, A process according to any of claims 10—12 in which the. reacuon is carried
35 out in the presence of an acid-binding agent. 35



15 1,276, 277

15 22 14. A process according to any of claims 10-13 in which the
reaction is carried.out at.- 20 to 100[err] C 15 A process according to
claim14 in which the reaction is carried out at 0 to 60[err]C. 5

16. A process for the production of a conpound according to claim1l
substantially 5 as herei nbefore described in any of Exanples 1-7. 17.
Compounds accordi ng to claim1l whenever prepared by a process according to
any of. .cl@inms 10- 16 18 A pl ant glrﬁ%.;:, regul at| ng corrp05|t|on cqglt ai @ g
as acw nareod Ta - om nound a n.g s or
17 in adm xture MA Nprwsmcordindtdamntdomtfh-FBllelwhldlﬁlemacnonwmdmed(ture vm th a

liquid dil uerﬂut nt | i.n f acti.ve age

conposi tion ag)eg d| rmeo “?rgm% "Q cglﬁt ai #'fng'efreaom dsTmt Ogg%oo the active
conpounds by wei glﬁtAp&QasﬁrﬂEtpMﬁbu&ﬂofraeghﬂo&tdaa@rqnigamum@rmmshnMy ch c®nprises
appl yi ng t o aaspersinbefore degribed in anp pigxamplesdec/or di ng .t o any of@#al ms 1-9 or 17
al one or in the ?ﬁgﬁ%ﬁlﬁ%ﬂ%hwhwe&maﬁﬁmmeﬂé ¥%i ngredient a
conpound accof tijgda M&thﬂ iorPdonthifiink By AR eft Mol @ solid or
l'iquid dil uenﬁoumi‘aoﬁﬁdilligtﬁhnyoi 1-Fmb 17dn adneisine with a Solid Qilvadtet &kier N Whioch a
conposi tion |Q~T"&| |ar¥ﬂlﬁ difyenyrer Cardrd Qentaining 20 Qgée(%emve conpound, by
wei ght. 20 compoun z'zmg‘% o, i 1gicrpining fom-hie 287 A BRAFER t he acti ve
conmpound is app atih Ofrovfl hfeh! bdnprites lapblyiy @At s Of 0.1 to
100 kg psr hwmdmbggamn-mmhm%mﬁ&mmb tei 1

bei ng grown | {REPEEES pHV AL Mt%‘FOpd‘“}srtPGW fslamdrorddri®= ng the tinme
of the grow nijim m Celi ATOER F &g%ﬁwﬁ ,%ed%o%njlz was applied

0
al one or in agl &boos & 24 b ﬁ*‘e uent or carrier.

25 For te Appl |22ahtmet1@ARRM5.E kB Saim/ A0S th€lacuivé eompounPag appliedAgent 20 24,
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