EP 0 262 209 B1 Descrrptron Technical Field 5 This invention relates to
synergi §tic plant growh regul ator conposi‘tions and to the use of said
conpositions for inducing plant ggreoagzieoeggul ati ng responses or et hyl ene
responses or ethylene-type responses. Background of the Invention 10 Pl ant
growt h regul ati ng responses invol ving the inducenent of an ethyl ene
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of ;the BES!&EHEEIEB&H_M This invention relates to synergistic plant growh

as

reﬁt’l‘fator 05|t| ons and to thle I nducenent of a s ner |st|c Iant rowth
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the application of a synergistic plant growth regulator composrtron at the plant site.
In particular, this invention relates to synergistic plant growth regulator compositions containing (i) an
ethylene response or ethylene- type response inducing agent, comprising the 2-chloroethylphosphonic acid,
45 its derivatives and corresponding salts and esters, (ii) a cyclopropylmalonanilate denvatwe compound
having the formula 1:
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wherein Z'11, Y%, Y%7, Y's, Y's, Y'10, Y4y and R'to are defined hereinafter, and in which the amount of
compound (i) used with agent (i) results in a mixture having a greater plant growth regulating effect than the
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the application of a synergistic plant growth regulator conposition at the
plant site. I'n particular, this invention relates to synergistic plant
growt h regul at or conpositions CONnERioRe2206B)1 an et hyl ene response or

et hyl ene- type response inducing agent, conprising the

2- chl or oet hyl phosphonic acid, 45 its derivatives and corresponding salts
and est eriym totalipjantgrewll regyistin 9ff<ﬁaﬂfeﬂﬁah¢)laeﬂ@"@W\hﬂﬂ%‘@'oe%rrpound havi ng t he
formul a 1: BYs [rypriipn Guiheyrslatep fo papstiodatey reuulptin %H"EQGEVHWeEUPH@ﬂ dp g plant 2 and
in which "tyﬂ%Q'?}HD'El Gty B9 @orpRopiton  cantinipg ¢ oNng |19SPPNES o t°§'Vl°PP'aF¥P°

m xture h’8§ﬂ° rg a9t © %ﬁg&é& 7 W’%@%’;‘B’I‘%’Emﬂg gifhf 18 derivafiven, apd; gprrpspondingp
0262208 BF%H °F‘8 1 Afyelorrony Fdriratys wgeend banodie fgud < (i) and
conmpound (ii) used al one. ThIS inygntion further relates to a nethod for
regul ati ng plant growth by aRp :% Yhe plant a synergistic plant growh
regul at or conposition contai n| \(@)_@n"étzhyl ene_response or ethylene- type

respongge inducing agent, conprising ¥he 2-chl or %hqsphonl c acid, its

derivatives and correﬁq@drh'g,lﬁ-—(ialc-s(}ml! S i)

cycl opropyl mal onani | at e “deri vati ng ?,d hav A he for mula 1 [err] 15
wheeein [err]and [err] are defin her e®, and in which the anmount of
conpound (ii) used with agent (i) results in a m xture having a greater
pl ant gr omtehein ZgullYa! ¥RgY'af e oot VA Nankd e oSaiendbbad herpdftan tand) inOWidh the gbuat b g
ef fect ofcomgamti (iij Lded svtidl agoor(}) casaitd ir( & nixtuteaengad graster plat giiviterdgubeisg sffoptt thanheAs
i ndi cat edsuaiereieplant gioveh reguiaing piteat of egeat @ snd onrpywmd i usdisbngl ant  gr owt h

regul ator conpositions and to a nmethod for inducing synergistic plant

grovgﬁg1 r jRptated Pesgrintiens ponses by appl ying a synergistic plant growh

regulafr conposition at the plant site. Mire particularly, this invention
relates to pF HAE & "P'% YAndgngplatey, ?'G'WrP"’EbPEB‘?’tI‘ §?9HB %’g Pas{tions ARA e
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(i propy

n PefY Bthe
anilate derivative oom ound having the formula

sarre or gI“ erent and i s one or frore hyt d-Fogen or haI ogen, or substltut ed or

unsubsti tuted, hal oal kyl ponhanaIkyI pol yhal oal koxy, al kyl, al koxy,
al kyl thi o, al kyl sul fonyl, .al kyl sul¢innyt, aryl, aryloxy, 40 arylthio,
aryl sukd onyl, nitro, cyano, &' qbkolx?pho h| nyI acyl, aroyl,

al koxycar bonyl , al koxycar bonyl al kﬂ\ ), | Z'y,
| R0~ Y41 =G-C-C-N ®/
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wherein:
Z'1y is the same or different and is one or more hydrogen or halogen, or substituted or unsubstituted,
T haloalkyl, polyhaloalkyl, polyhaloalkoxy, alkyl, alkoxy, alkyithio, alkylsulfonyi, alkyisulfinyl, aryl, aryloxy,
40 arylthio, arylsulfonyl, nitro, cyano, dialkoxyphosphinyl, acyl, aroyl, alkoxycarbonyl, alkoxycarbonylatkyl,
acylamino, sulfonylamino, alkylsulfonylamino, acyloxy, alkenyl or
-CH=CHCH=CH~;
Y's is hydrogen or alkyl ;
Y'7, Y's, Y's and Y'10 are independently hydrogen, halogen or alkyf;
45 Y'41 is O,8, or NH;

R'1o is hydrogen, ammonium, alkylammonium, polyalkylammonium, hydroxyalkylammonium, poly-
{hydroxyalkyl)ammonium an alkali metal or alkaline earth metal or substituted or unsubstituted alky),
hydroxyalkyl, alkoxyalkyl, alkoxycarbonylalkyl, alkylaminoalkyl, dialkylaminoalkyl, aryl, mercaptoaikyl, alkyl-

: thioalkyl, aryithioalkyl, -aryloxyalkyl, alkylsylfonylalkyi, alkyisulfinylalkyl, - acylalkyl, aroylalkyl, diaikox-
s0 yphosphinylalkyl, diaryloxyphosphinylalkyl, hydroxyalkyithioalkyl, hydroxyalkylsulfonylalkyl, alkoxyalkyi-
thioalkyl, alkoxyalkylsulfonylalkyl, poly(oxyalkylene)alky!, cyanoalkyl, nitroalkyl, alkylideneamino, car-
bamoylalkyl, alkylcarbamoylalkyl, dialkylcarbamoylalkyl, aminoalkyl, acylaminoalkyl, acyloxyalkyl, alkoxycar-
bonylaminoalkyl, cyanoaminoalkyl, carbamoyloxyalkyl, alkylcarbamoyloxyalkyl, dialkyicarbamoyloxyalkyl, al-
koxycarbonyloxyalkyl, atkoxycarbonylithioatkyl, aminosuifonylalkyl, alkylaminosuifonylalkyl or dial-
65 kylaminosulfonyialkyl ;
in which the amount of compound (i} used with agent (i) results in a mixture having a greater plant growth
regulating effect than the sum total plant growth regulating effect of agent (i) and compound (ii) used alone.
llustrative cyclopropyimaionanilate derivative compounds within the scope of formula 1 which may be



acyl am no, sul fonyl am no, al kyl sul fonyl am no, acyl oxy, alkenyl or -CH =
CHCH = CH; [err] is hydrogen or alkyl; [err] are independently hydrogen,
hal ogen or al kyl; 45 [err]i sEPp3s2009 B [err] is hydrogen, anmmoni um
al kyl anmoni um pol yal kyl anmoni um hydr oxyal kyl ammoni um pol y-
(hydroxyal kyl ) ammoni um an al kali metal or al kaline earth nmetal or

‘subst i t wsedn ghe syrpsaidlis plant grevdh wwaior compagitiensyoh thisyinventign rre elypiedip Tables 1 and 2

al koxycde®enyl al kyl , al kyl anmi noal kyl, di al kyl ani noal kyl, aryl,

mer capt oal kyl, al kyl - thioal kyl, arylthioal kyl, aryl oxyal kyl,
aIkyIsytfonyIaIkyI al kyl sul finyl al kyl, acyl al kyl, aroyl al kyl, dial kox- 50
yphosphi nyl al kyl , dlaryloxyphosphlnyla kyh—;hgdroxyalkylthlpajkyL

hydroxyalkylsulfonylalkyI al koxyal kyk| thfaakkyl ~% 53 3-;{ i
al koxyal kyl sul fonyl al kyl , pol y(oxyal Ky eﬂe?,a{ eyén-bad k'yg",{r_r_i £t oal kyl ,
al kyl i deneani no, car - banDyIaIkyI al k IcaxbanDylakalm,,l o~

di al kyl car banoyl al kyl , aninoalkyl, acyl am noal kyl , acyl oxyal kyl, al koxycar -
bonyl am noal kyl , cyanoam noal kyl , carbanoyloxyalkyl,

al kyl car banoyl oxyal kyl , di al kyl car bamoyl oxyal kyl, al - koxycarbonyl oxyal kyl ,
al <ycar bonyl t hi oal kyl , am nosul fonylal kyl, al kyl am nosul fonyl al kyl or
dial- 55 kylam nosul fonylalkyl; in wiich the amount of conpound (i1) used

with agent @ ) results in a nmixture ha |Qg5a.@~m§a:e,r geL t'g'ra h.
regul ating fect than the sumtotal plant growth redgufating eff éct of

agent (i) agd conpound (ii) used alone. Illustrative
cycl opropyl al onani | at e -eri vati ve compounds within the scope of formula 1
whi-ch may ba 3 EP O 2 09 B1 usedlin the synergistic plant growh
regul &t or cd ositions of |s |nvent| n are included in Tables 1 and 2
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EP 0 262 209 Bl a 15 15 30 40 [err] 30 EP 0282209 Bl 5 N [err] 20 20
[erf] 40745 It i's appreci ated that the:rparticular conpounds listed in
Tables 1 and 2 herei nabove are il |grs¢eed 209BDf 55 cycl opropyl nmal onani | ate
derivative conpounds which can be used in the synergistic plant growth
regul ator conpositions of this invention. The synergistic plant growth
regul at or conpositions of this invention are not to be construed as being
limted only to these particular conpoupds ; but rat geg, the conpositions
of this invention include those cycl oprd pylaral pnani | atzudgrl ¥R ive
conpounds enconpassed wi thin fornula 1= SER_0:~Z263 26%. he#ei,.rtabove The
cycl opropyl mal onani | ate derivative conp uncfs,em(zomzasseﬁ izt Bidn tarpula 1
and i ntermnedi ate conpounds used in the preparation thereof can be prepared
by reacting appropriate starting ingredients in accordance with
conventional nethods known in the art, and many may be-avail able from
various,suppliers. 5 Novel cyclopropylgral onanilate derivative conpounds
encorrpassed wi thin formula 1 which can=pe_used jin the synergistic plant
growt h regul at or conposi tions of this i éngc@ 3a§eg deggrgheg i QOpendI ng
U \s/ Patent 3 plication Serial [err] (D15299) filed on an eveéh3date
herewith, and also U. S. Patent Application Serial [err]
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(D-15328), filed on an even date herewith both of which are incorporated
herein by reférence The above- nentioned U* S. Serial [err] (D 15299)
corresponds to the Internationalgiopk? 8¢gBpn publ i shed WO A- 87/ 05897, 10
while the U S. Serial [err] (D1 5328) corresponds to the International
Application published WO A-87/05898. These novel cycl opropyl mal onanil ate .
derivatijve conpounds can be prepared by reacting appropriate starting

i ngredients in accordance with conyventional nethods known in the art.
[I'lustrative procedures which can pe enployed in preparing

cycl opropyl mal onani | ate derivativel com poungs enconpassgd within formula 1
and i hternedi ate conpounds used iR the gfeparation theredT are 15

descri bed, for, example, in the f«f I@vg a'gznﬂatgtpr-u Cg“=l—|z Text{Hook of

Or gani ¢ Cheni stry, Third Edition, Potirg oV § ey gt Sonss” ;-Ngw,.)gﬁﬁk page 486.
The ethyl ene response or ethyl ene- y@e& Eegp‘b@se 'fmaaca rggsabg'@nts whi ch can
be usgd in the synergistic plant growth regulator conp05|t|ons of this

i nvention are the 2- chl or oet hyl phosphonic acid, its derivatives and
corresponding salts and esters. 20 U S. "Patents 3,879, 188, 4, 240, 819,
4,852,869, 4,374,661, and 4, 401, 454 describe the phosphonic acid derivative
conpounds such as et hephon and thel plant growh regul ating properties
theregf. These patents are incorpofated herein by reference. Wth
reference, to 2-chl oroethyl phosph |g BCIé ge&lvatlve§ ‘uttLazed in the
synergistic pla t growth regul at of | cePPQsit + Qs haLhkthnVéhihon
preferred halfs sters of the phosphofiiZ ,adlzlmt Bl Xdel tf.héj 2- 25

chi of get hyl nmogp- ester and the o-hydroxyphenyl nono-ester. Preferred

di est®rs include the diphenyl and the bis(2-oxo-1-pyrrolidinyl-methyl)
esters and as the 2-hydroxyphenyl ester wth an alkyl or

al kenyl or aryL radi cal , r exanple, ethyl, i sopropyl, propynyl, butyl,
octyl, hexadecg or pheny r@dica{'. Aryl groups are preferably nonocyclic,
and b| or p ly ,7Foups y Jbe used provided a_group to render
them®Bol ubl g (& g. asulphowat e group); 1$ present”théréon”

Preferred cycl g esters tgcl ude those fornmed with pyrocatechol or nono- or
pol yhal opyr ocafgchol “Tie (vatlves for exanple, 4-chloropyrocatechol or

t etr achl or opyr atechol[l|mnth saggcycllc acid,, with saligen; and with

2, 3- pyridi nedi Speei ¥ & et heph derivative conpounds usable in the
synerglstlc corgposi tions for regufgting pl ant gromﬂh-ang#ude 35 1- The
bi s(acid chl oridle) of 2-chl oroet hyl pffoSphdhic*ati®d*22 “THe* FyFotat echol
cyclic ester ofa 2-chl oroet hyl phosphonic acid 3- The 4-chl oropyrocat echol
cyclic ester of 2-chloroethyl phosphoni cacid 4- The m xed ethyl and

2- hydsoxyphenyl diester of 2-chlorqgethyl phosphonic acid 5- The m xed butyl
and 2-hydroxyphenyl diester of 2-cfl oroethyl phosphonic aeid 40 6- The
m xed propynyl and 2-hydroxyphenyk.ldi ester of 2-chl oroethyl phosphonic acid
7- {he 2-chloroethyl monoester of ah&o&aeuhylphbﬁp&dhuc:achd=8 The

bi s(phenyl )ester of 2-chloroethyl phosphonic acid 9- The ‘

t et r ahl or opyrocat echol cyclic ester of 2-chloroethyl phosphonic acid 10-
The saligen cyclic ester of 2-chlorpoethyl phosphonic acid
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It is appreciated that the particular compounds listed in Tables 1 and 2 hereinabove are illustrative of

55 cyclopropylmalonanilate derivative compounds which can be used in the synergistic plant growth regulator
compositions of this invention. The synergistic plant growth regulator compositions of this invention are not

to be construed as being limited only to these particular compounds ; but rather, the compositions of this
invention include thase cyclopropylmalonanilate derivative compounds encompassed within formula 1
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45 11- Salicyc¢lic acid cyclic ester of 2-chloroethyl phosphonic acid 12-
The' 3- hydroxyphenyl nonoest er of 2-chloroethyl phosphonic acid (which exists
in polyneric form 13- The bis(2- gpa meravelB1di nyl net hyl ) est er of-

2- chloroethylphosphonic acid 14- The o-hydroxyphenyl nonoester of

2-chl or oet hyl phosphonic acid 15- The m xed isopropyl and 2-hydroxyphenyl

di est er ofergaeNPor oet hyl phosphoni c acid. so 16- The m xed octyl and

2- hydr oxyphébgy FVCQPP@BX"@?'“B'I"“‘Z derirayeoeamppinds Gagomeeased withinyforrpula 113ad iferpegiate
hexadecy| cqReungs H}PH ﬁ’bﬁ(‘g gﬁ@?ﬁ fon Hiereat;Gap bgprepar ydP%‘EQrQ’P’E dnozadiepts iz
The ni )é edacP?rF%!Pﬁ% | d H‘@h | °cﬁ"e§‘f‘é‘fa“bf“a ifgplg Prﬂgz? Pr“o%‘ se'gﬁm c
acid 1

r mpo yr’ B(éoﬁﬁﬁ %6%1%

3 Ch![ or Oe fia H)é fnl ngcio:n n evi nﬁa W rient Waon gé{?ﬁéhy'

Lester O fi d%ﬁ an LJ% oW wh ?[hgi d herem b reﬁﬁwe The al ove-
2-chl oroe QS BNk G ‘% Hre‘é H £% h S Jﬂ a8
2- hydr 98<y '@eﬁ 16 ¢ 5 8) @&ib publishéd wo-A-swosaes
bi s( pent ac F?Jsgplbfemf c)opc%ﬁ}lrﬁ&long la!g de aWeoéiPn Qa‘ﬁ Oﬁé&rea(b‘ydroacﬁrtb%pprornate
2, 3- pyr i dikdrdiinyréeibts ifacBidAke Wih cénvehtioRdi Ak kRGPS BRC aci d,  and

Exaapl es of igsietiveSddesurés Wiichdein be emplofecdin Afebarid SeyBldprégyPnafonshiiatendervhtivgictium

zi nc, pot suaRdsUdhcetipasdet twWithibl BarG@a b Sand TPmEdidie E@ipdlinds uBddain ttheOgrépataion” Bgrudf aked I
conposid | desaibed, fdrixampis) wethé folldwvinga iRictlies Gl By Testbitik @EONgaid CHepnisey, TRIrdEditiog,rJokid h
r egul at i neilqyraneg Sorts v ok, pdgayib®&ne responses or et hyl ene-type responses,
dependi ng uplomethyiese caspaned LT adityleomtyprsreshonsstisdutiog agahta whichncas ripp luepddnithe sihergistic
type of phlanhigrowtharegulator tcomprsitiohs dj\thig ipventinn arcoiirp @shipiosthyiphosphenig adish ite defivetitesd as
achigvi ngandirorasparrian ealts argpsiese or an et hyl ene- t%ge response, the present
i nvent Pon i §-SEetente 885188, 4,340,819 SRALOR T AEY , and he01dp4 1’°§°ﬂ°éd'@?g?ﬂ°§@ﬂ“‘t frig
certain g‘i‘%ﬁfﬁ"l‘? ?‘Qj’ﬂ‘l'"&f SYe ap &l ﬁ%é@ ‘5% Riaa Jeyty 'ﬁ?‘tﬁj%p't’?ﬁé"eﬁ thatept Ekese patente

preesent |?f?/l§‘ﬁ‘g ﬂW{PWtrefB'@" as be| n tech caII trad tional .or
known or tol.’\_’%t (r:mp S 08(§;g;| L ely rr n:gag er; %th g”a ic Iiu?t]egromh
reSpon es ore rhorc\rotes?e ?Pé (§d P ? Iﬁif F Pé’ J’tﬂsé 6? ude edtp Yl]ﬁléd
pract & g % ggaﬂimﬁ yaet !bse,& el n an Gt Moo

Vi ew of t b S 3; s B yl o%hernﬁq %ts' g
pl ant QVOXWI rodBE aFe f rﬁcﬁﬁﬂnor% \M nd GQ:IJ @J &n@ aR(i 9’3&%%3}{% ubddfpriVRizd @lgrdu

wokds gre théxﬁ%!hﬁé Qs honaRa| ), B'prsbdi oG ator ™ “or ot her ‘terms using
the wogsl "' el QRycidSosRCHciid b3 BIRRA| it GtdcRBehaNéH éhot BE paiytaIopfoc@ARI a
vari ety Oderifetiada] fof &@REIESMiokPyrédatedtiol &RtackitlodyrIREELYE ; HANTAICORY salal @ithi safgef ; Of
t hé pl ant amaswitd 2 3ipyddingtisthed from her bi ci dal acti on, the intention of which

I $ to dest r Spectiic ptiepiion dedvatitehtoanpoudas asablet ihe;hesyynergiglcséompoqniomtor GpgoNating plant
regul at or gradh gologieosi ti ons of this invention are used in anmounts which are
non- phyt ot dxiTke ig(edd chiordsd oft 2-¢higroethphplsehatic Bd ng treat ed. Nevert hel ess, the
synergi sti & ﬁrhwocgfp@ﬂmc'lc@gm@?@h’o"e@'mj?disﬂphwmﬁgldof this invention can
sonet i nes bk Tegstehiqrepyrqeaigehel cydiig ater ebiehiokqethylpppsphonigacidnce, to stinul ate the
gr O\M,,h of dorihamked aihy) endehyprayghey diestgr ?f.é.’wgloroethylphosphomc acid

5- The mixed butyl and 2-hydroxyphenyl diester of 2-chloroethylphosphonic acid
40 6- The mixed propynyl and 2-hydroxyphenyl diester of 2-chloroethylphosphonic acid
7- The 2-chloroethyl monoester of 2-chloroethylphosphonic acid
8- The bis{phenyl)ester of 2-chlorosthylphosphonic acid
8- The tetrachloropyrocatechol cyclic ester of 2-chloroethylphosphonic acid
10- The saligen cyclic ester of 2-chloroethylphosphonic acid
45 11- Salicyciic acid cyclic ester of 2-chioroethylphosphonic acid
12- The 3-hydroxypheny! monoester of 2-chlorosthylphosphonic acid {(which exists in polymeric form)
13- The bis(2-oxo-pyrrolidinylmethyl)ester of 2-chloroethylphosphonic acid
14- The o-hydroxyphenyl monoester of 2-chloroethyiphosphonic acid
18- The mixed isopropyl and 2-hydroxyphenyl diester of 2-chioroethyiphosphonic acid.
50 18- The mixed octy! and 2-hydroxyphenyl diester of 2-chlorosthylphosphonic acid
17- The mixed hexadecyl and 2-hydroxypheny! diester of 2-chloroethylphosphonic acid
18- The mixed tridecyl and 2-hydroxyphenyl diester of 2-chioroethylphosphonic acid
19- The anhydride of 2- chloroethylphosphomc acid
20~ 2-chioroethylphosphonic acid’
66 21- The mixed buty! and 2-hydroxyphenyl dlester of 2-chloroethylphosphonic acid
Other ussful 2-chlorosthylphosphonic acid derivatives include the mixed phenyl and 2-hydroxyphenyl
diester of 2-chiorosthylphosphonic acid, the bis(pentachlorophenyl) ester of 2-chioroethylphosphonic acid,
the 2,3-pyridinedio cyclic ester of 2-chloroethylphosphonic acid, and salts. Examples of such salts include

al

J
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such rhizonmes nore susceptible to a ‘herbicide. However, even here the
conpositions are not thenselves in 20 any practical sense herbicides since
they pronote the grow h of the ugppsgdopBant or ot herwi se nake It very
susceptible to a true herbicide. Thus, the present invention can be carried
out in conjunction with or in the presence of other conpounds or m xtures
whi ch arte sedipr, alumiium, zRG, pofassiupneand fithiiesalisr acti ce of the present invention, a
wi de vari ethp sytergistia plantgrowiiz 1eoylater someasitions ok isinypition eaniisplena wide yprishyset glagr

et hyl endravh eegpialng greRetiog. Qn ofilong: Faseapers, or eivlanerivRg 'esReNspoH| deeriing upgsthe 1

| ncr easi‘R ° ’faé‘f"d?ed 3he formyiation spplpypdiand the typ QtRlast $eEiPs ppteg: é’VWPH‘&I“"YQ,WGW’ﬁ

cont r 8| ‘él'?ﬂ:aé‘ Nl V}?&? 5 és‘;?jg %P‘H\‘i?fﬁ“jﬁ;?ﬁﬂ‘s? e REeger ifvpption is
0 se

tilleri Iﬁg neg ss ?Jf% |'°° gﬂ Yigting sqsponse: achleved
. hep r © regar |c3ytr§f n
Absci ssi 0 beftdusc Ve |epre ven e yen 'f ﬁ?; ﬁ:dOf

absci 55' il Seniovad i Qnﬁ ;B t%eﬁfa asc& sS’ a“d

| eavey; mi’m 'f Ip Qem fo Y| %th@&'%r F {i,gldé}%' on,

8. Abor t"brthhQ ula és Br i u 738 "Gblth %Sﬁéi.o o?}!tﬁé}t i on

Of | od glt&&s reyulaite aé ds&ﬁ.nq Sfebificatibel %n@we%wﬁéﬂﬁl f@@dﬁb@gﬁe nt
NCYespenses w ri&ﬁ\pFer §Jnﬁ%ﬁ§adté?|hﬁéro‘!’ the iént ablakiNRNShe® frorf RbBIGia4! Yction,

ef fects; thef&tenﬁdat arm&hl RS dstdy HpRAT For @it RadoR b alyRurgistic Jofant WS RGNS

W th f3erdeinpds@iens; of Bizdnvétion are Lbed iPeGEMEEVhICE BleSoMpigtoxic twith fospadt 10 fdahnt oy as
used i n tielted.appended clains the term"method for regul ating plant grow h"
or " met hodNdverthelessil thei sygprgistic elahtygrewtie regelsipocuepbsitons Sinthis invehtiof cannsdmetnmeg ban

et hyl enestd/ipe hegiigidah sartexiriva instatdectoztimilate dreegiowtio bf danpand fhizbines ifandee tremakeoned
fiftgen sudrbigumss awreapfusqeptiniroin aderisidodioweves epamhersitiipenomnesifios asanot amesivepinant
seed, 20f ragy practigel pansa hediciigh airdecheytarandte thp groyih of dheeinuiitest plast engiervjestad itor
have beé’ﬁ’yrfa’rce ledei3 trugsherbiciqeg Hiys, ke Rrepentripvention sqn ke cagieq eyt I'"rF@WE'E’%‘?é‘ whehirh or
benefit ! S5 é?‘f‘;fg p%"l‘ﬂ? MiyEes whigh gre herpigifigs. ve etabl e

di stinguis E;C Wé/ pragept igyentop, 4 'Q%" 'ﬁg)‘}g wif WWH"PF'O?’?"?@“V
pract ceec‘,l‘i’ ("l?ler;@ﬂﬁ TT& t SRYIPG PR oo R cf"h'%BTS IReg, jacd %"F?ﬂ cide). The term

"fruif |n and in the appended clains is to be understood as

meani ng a%yFn b.ﬁ& teﬁrﬁr%i‘ v, Yoot aﬁé& doﬁ.mQﬁchM&géi RY blahéing! A8 tincreebd fr].a' n
prelim nag s conn cted Wth t eforeg0|ng fPleen ca egories shoul d
make  f or a b,&gemg%bggohpg} gf,t the invention. 1. Increasing Yields:
The syner gi ﬁJséué‘son o%ﬁagarflgwﬁrbarﬁ%wbﬁsﬁu%atﬁﬁ B%ﬁér&tbﬁ’&%bé&s@io&ém@:b| e of
i ncreasi ng. %sﬁhnﬁénﬂfxm@ﬁﬁ)&om @bthdtion At Bklisidésng, but not limted to small
grai ns, parihdreasing Rdwerinpdnd frlithgana caisihg Honer inslldmal  ( Tri'ti cum aestivurn), and
bar| ey ( Hsrabetion spinibjtion aifdwaring amCseedgdvalgpnydne| ds of ot her types of pl ants,
such as be@afrsveativd obibdgrgt t on ( Gossypi um hi rsutum ;
35 10. Stimulation of seed germination and breaking of dormancy;

11 . Resistance to freeze injury;

12. Hormone or epinasty sffects;

13. Interactions with other growth regulators;

14. Interactions with herbicides; and

15. Disease resistance.

It is intended that as used in the appended claims the term "method for regulating plant growth™ or
"method for inducing an ethylene responss”™ or "method of inducing an ethylene-type response" means the
achievement of any of the aforementioned fifteen categories of response as well as any other modification
of plant, seed, fruit, vegetable (whether the fruit or vegétable is unharvested or have been harvested) so
45 long as the net result is to increase growth or benefit any property of the plant, seed, fruit or vegetabie as

distinguished from herbicidal action (unless the present invention is practiced in conjunction with or in the

presence of a herbicide). The term "fruit" as used herein and in the appended claims is to be understood

as meaning anything of economic value that is produced by the plant.

Certain preliminary detalls connected with the foregomg fifteen categories should make for a better
50 appreciation of the invention.

40

1. Increasing Yields:

. The synergistic plant growth regulator compositions are capable of increasing yields of many piants,

55 including, but not limited to small grains, particularly oats (Avena sativa), wheat (Triticum aestivum), and

barley (Hordeum spp.); and of increasing yields of other types of plants, such as beans and of cotton
(Gossypium hirsutum);




8 EP 0 262 209 Bl 2. Auxin Activity: Wen applied, for instance, as a

| anol in paste, to one side of a decapitated sunflower hypocotyl, the
synergi stic plant growth regul atorERor2e2209 Bons are capabl e of inducing
bendi ng of the hypocotyl away from5 the side of the application; they are
al so capabl e of inducing sprouting of underground rhizonmes of
nnnocotylé@ﬁ%%U¥WQMd di cotyl edonous pl ants; of causing cell proliferation;

and of i ndu0| ng rootl ng, as illustrated by the product i on of |arge nunbers
of root pri nBP; fP’ ﬁ@"c&rﬂslar'é“ 'E B @n@@ dgof p Saeepliptag) sypflower hypocotyl, the
(Lycoper sP&'&?FP'Sé ?’“‘t °§‘§a B d“§p Hg\ﬁ tf'%“yé?ﬂm&’ iY@éSLfg";
sol uti of 'P?e?'g e t?‘?f"?a ’61‘"9 sf? ::'Pt rBro g iz t‘? ngs
ﬁﬁ P ol f’ei" fieg i a9,

ei t her Wh% f 0 Btriﬁ p?{ﬁ: 0l J’lg j& umor laover ee lre m of om oplan
ends. 3. I(L bod}stchi? 9! nuny) 2 A ﬁ?& %9 uLgEQ s typs, of

I ncrease | g-aeehf igr&ﬁ' ?mg\ trja pl qu“ell'

pl ant g{oo%ﬁmasesponse an be produced on a varl ety o plant. speC| es

they are treated with the synergistic plant growth regul ator conposi t [ ons

i ncl udi Ng D iinkbRibn oI TEHAMBI GROWRY BbnkrbIOdT i ADELI, DEWNRRE lidcibads ViR Criridhing, GRE YizhassuR) .
azaHa ( Rmadagendron obtusun), soybeans (dycine nax.), snapbeans

(Phaseol us vul garis), tomatoes (Lycopersicon esculentum, alligator weed

( Al t er nant hutheghiybesxat paitO@eWth Baspbnisd cemCtio)pradiicatisonsd eietd Dt plart Bpdcfds \when Bay béa) |,
j ohnsongr dsaled Bt GiaLsyndugistie int grpwih vegulator ctoroisition Anciuding fpgitetl digustAn ovBliiblsm,y pe
of respondiveiaan (¥dcgioun eoryrfibogun)uazalpa (Rhbrdedendion oblusun), spybeahsi (Clkecingr raaxg.emapbbanshas
been suggdheessius ulgarisk tematopd (Lydopericonrsculentun). alligatgravegd (Altergantiua ehiloxenpideshand| d
al 1-oW_gr oviRaiecsledans uphasyrics ((rza sgliye). johnsprgrage (fioralpn yal Hend tyéld oai (Avenadajud). of
the | eadd gl ‘VPGr?é'GGPmF?lﬁa"aﬁWleé’f Yalug ig) e ognlralof seadside grasses: ftings b n gyggested that
doni nance “I?r'e'f‘ﬂ'é‘ 9’ éfﬁdeaﬂlﬁ’ad (e“ﬂfa@\f B@%h"ts? S"PH% alloy aepwl) & exilanyfuds; putdhig,gingrally found
regul at or E{P adia 5qsd>§ar “i‘f’ea"&‘ﬂ"l’laﬁ’ﬁ? "Bf'cet‘ﬁg‘el'?ﬁd
bud for a QE I'gf'? Q?Mrgé"ﬂ'b'? 8 Pf'

l

ro :th dm

pr OdUCtzlsOQI rs gr? mtib vou n oss Misa‘ulgew c:ae rv[g:t e
per manefit F05% ot vRuE Sorh s? ,ﬁfgﬁ oﬁf%f'&"er ﬁ% ﬁm 35 phie

pl ant  specid BN T érn&efao idr csat.%n&a,c aﬁsnéneee bt ey e R ot
pl ant gr 0% theidat BldObut GIRSTTRRR! hd%rb‘ion Mo SN IS of %Gléh oBﬁ:@GWcotiana

- - geowt h bupt) lahdD Enr fEBheRtEBhty dafthdritind sme-tm@typé)a r¥spbri6 id @adu 6sHovBiing SUcke?

| ateral 3obm@n§ehmd§$ﬁabam such plants are tobacco (N| coti ana
t abacun) and chrysant hemum (Chrysant hemum sp.) -this type of response is

usef ul f or4. pradyisgBibehgmisal Clémposlion ofgledst h from | at eral buds on .t obacco. 4.
Changi ng Bi ochemi cal Conposition of Plant: The synergistic plant growth
regul at or cofecsnagisio glaatrgeowthareabiie cafpasiiers ureadabablel of oreamsbly dnctehsing thalbafareaa
35 rel %t ireleive to thersters mesprinamans plants.aad jheinceaasest ratigrod leavee td stem wagie dh andtdreasein

| eaves t o et cmteine grylatpgr plantchesis, rppd angdification of ghen profginocattiohydmate, datpeigotipg anet sugar
basis, andhipdfiertieatad plant. Te synpegisie gleet; orpwircrapyiaity perprsitions fagg alsorparable] of incrassing
sugak_wi t Hte fowén 'P'?t@éi"??& 9 vieldringeasy MehpLaker eonsitant growt h regul at or

co 05|t| capabl e of i ncreasin
al %ibscuss(?on of F-%age B!owers and Fruit or Stumulatuorgof Separation of Abscission Zone:

The synergistic plant growth' regulator compositions may accelerate abscission of mature foliage on
both perennial and annual plant species. They can be, for instance, quite active as defoliants on cotton and
inhibit regrowth, and defoliation properties may also be observed in other plant species, such as roses,

45 apples, citrus, and nursery stock, once the leaves have attained a mature state. Abscission of Flowers

' and/or fruit following application of the synergistic plant growth regulator compositions may be observed on

a variety of plant species, including apples (Malus domestica), pears (Pyrus communis), cherries (Prunus

avium), pecans (Carva illinoensis), grapes (Vitis vinifera), olives (Olea suropaea), coffee (Coffea arabica),

and snapbeans (Phaseolus vulgaris) —these abscission responses can be used to regulate flower production

50 and as an aid in harvesting fruit. Stimulation of separation of abscission zone may be observed, for
example, in boll opening of cotton or in shuck split of nuts such as walnuis, pecans and the like.

6. Hastening Ripening and Color Promotion in Fruit and Leaves:

55 The synergistic plant growth regulator compositions are capable of hastening the ripening of fruit
(picked or unpicked) from a number of plant species, such as apples (Malus domestica), pears (Pyrus
communis), cherries (Prunus avium), tomatoes (Lycopersicon esculentum), bananas and pineapples {Ananas
comosus); and of removing the green color from harvestable leaves such as tobacco (Nicotiana tabacum)

9



| atex flow in rubber trees to give a yield increase in dry rubber content.

40 '5. Abscission of Foliage, Flowers and Fruit or Stinmulation of

Separ ation of Abscission Zone: Tigp sag2aogigati ¢ pl ant growt h regul at or

conpositions may accel erate abscission of mature foliage on both perennial

and annual plant species. They can be, for instance, quite active as

def ol i andnd regrrenet ditawm seohas pratgeb (Gitrus gigensial dnd lemoos @ikuplimam-i on properti es may

al so be observed in other plant species, such as roses, 45 apples, citrus,

and nur s@nngregsingciloweringoand Fryiting ang\laysinglawsalpdugiioted a mature state. Absci ssion

of Flowers and/or fruit follow ng application of the synergistic plant

growt i r eqdrigbly ravelisApe | Yneipls Wﬁg_%“!b@&'m’eﬁ"'@ﬁs@"%éfﬁ Be yangble off dipreasing

speci es, PP AP ﬁg:; prdecausing, floyer ipgpptian |"caa%“fm esh %”SL F {P% & i%‘zgea"s

cher ri esGYEPe R%L): Sppheays JulgaRs) ldpey PraR lus vulgaisy zlomiag igjnpip glegans),

vi ni f er B3"e2PEE P eur opaea), coffee (Coffea arabica), and snapbeans

(Phaseol Yo yil-08ihBlor & REREmE BRFLTbBIpRSRONSEs can be used to regulate

fl ower pr'oguc(f i on and asvan ard rn Rarvest i ng fruit. Stinulation of

separat| Ons&&p@%ﬁgﬁﬂe’gﬁr& Siic ptaRY r&ﬁh %B QtErVé?)Q\posﬁtﬁﬁs ﬁéﬁmiﬁlowérma QQ&/&' aBfen! ng
) ©;

of ‘st t 0QeHhevbidp blel in hnddhlrsss WhtghuR Palidhda)it s, ‘pecans and the [ike.
6. Hastening Ripening and Color PronotiromrmFroit and Leaves: 55 The

syner @i S.irfevirtiambs Ledgmat h regul at or conpositions are capabl e of hastening
the ripening of fruit (picked or unpicked) froma nunber of plant species,
such as apppgsisationel #i6 sghenizsd plad prowhasgulatdr ICyrmpositieh® e MidBge, rigdh@sulting Sn frMeiNuUS
avi unm , sranadrgerpldnis\cegabiaros tesisting estarall tendéntis} towbrels dghsy. Tdeflpctmes bp biswrvgdoranas
conogus) 3 nanidr ofplanespediésnepch e foy reeamplec wheat (Tifcamabsiivumd sttadéy Hodemyedpgashietd as

t obaceo geRi{@ism satiewmg-abacum EP 0262209 Bl and regreened citrus such as
oranges (Citrus sinensis) and lemons (Citrus limon). 7. Increasing
Fl ower i nif- &liouiation, oftSepd Gerfminatiog @ad Braekip ghlkrmenstucti on: 5 Suitably

applied, the syneristic plant growh regul ator conpositions are be capable
of i ncreasiiyS¥Pwitis PAY e reotlpter crgrasiieng BaY stppiaty Brederminaiencefi &h sl
nunber® ofMER 5P AP ioderpihate the sesrany of BYRR SHL B &P hax. ), snapbeans

(Phaseol us vul gari ki dney beans (Phaseol us vulgaris), zinnias (Zinnia
el egans) ?E'B?sﬁsé%ﬁ% ﬁdeéen'a'u%ngos. 70 8. Abortion or Inhibition of Flowering

an eed I agUl I | J L he |4 Sl t

SOl 5 o e B e e el B Sefindd e Pt o
for exanple, 1n johnsongrass (Sorghumhatepense). 15 9. Prevention of
Lodgi ng: 1APBioRedriepinasyf Efeli®: Synergistic plant growth regul ator conpositions
may induce rigor resulting in firnmer and stronger plants capabl e of

resi sting mas eynelgistic PG owES rehater’ ddmpdsiidig Mgy prddiics herimbeCtr gipmystp effeaizapon ed
on ‘a R&INEsusiants) iedhiding 0@Gblg Samake< {ly@persifoalescileatomp). €, wheat (Triticum
aestivum), barley (Hordeum vul gare), and 20 pea (Pisum sativum. 10.

Sti nmul at 1% intepdctidde @ith @har iFirowdit Ragalatarsd Br eaki ng of Dormancy: The synergistic

pl angf growt h regul ator conpositions may stinulate the germ nation of, for
i nst %é’ﬁce, The synergistic plant growth regulator compositions may, of course, be used in conjunction with other
40 plant growth regulators, such as maleic hydrazide, N-dimsthylaminosuccinamic acid, gibberellic acid and
naphthaleneacetic acid, and interact therewith producing synergistic or antagonistic responses in various
plants. ’

14. Interactions with Herbicides:

While the synergistic plant growth regulator compositions have essentially no phytotoxic activity of their
own, they may be used in their capacity as plant growth regulators in conjunction with herbicides, for
instance, with aminotriazole in the herbicidal control of Johnson grass {Sorghum halepense).

- 5¢ 15. Dissase Resistance:

.Disease resistance makes tissue resistant o invasion by plant pathogens by influencing the enzyme .
and plant processes which regulate growth and natural disease immunity.
The proportional amount of the ethylene response or ethylene-typs response inducing agent, i.e., agent
56 (i), and the cyclopropylmalonanitate derivative compound, i.e., compound (ii), in the synergistic plant growth
regulator compositions of this invention is such that the amount of compound (i) used with agent (i) results
in a mixture having a greater plant growth regulating effect than the sum total plant growth regulating effect
of agent (i) and compound (ji) used alone. The amount of agent (i) and compound (ji) can vary over a wide
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25 lettuce seed and to term nate thé dormancy of tubers, such as seed
potatoes. 11. Resistance to Freeze Injury: 'The synergi stic plant growh
regul ator conpositions may | ncreasEPOIRB2I209 B1ness of various plant 30

speci es, such as, for exanple, |im beans (Phaseolus linensis). 12. Hornone
or Epinasty Effects The synergistic plant growth regul ator conpositions
may produdednsierrsdiag e thepnariadaryaoent et canpayePIIRIDYed, dej ratiigulas| cEant 13 be itagted, deng,
notably t cﬂ?ﬁ'ﬁ%s“'a(‘L%‘(ﬁ‘bé?gé‘latﬂSrﬁﬂé@c"GF'@ﬁ't epMjonmanial aP%P'@PaH“cP‘?”S‘H%“SV\i"IdHh%WﬂeThe

G owt h Reg’l?rgat RyprRoftion ghageqt rﬂé ‘%‘;"QPP‘{S‘ i éﬂ‘tb Pb@%aﬁ‘P'Pe ?§°rhay,
of course,r t"’ﬁ cfr?f?fa@b *\’6‘?‘? ) i ")'g % %%ﬁ%t?ﬂ?
such as mab%'f ¢ ne4 séﬁ'% ?ﬂaﬁéﬁrﬁ&’d@%‘“ °@p°35'f) shoya P & "8¢i d
G i

and napht TG HiEEe Aol B ety herew L or %8"68' MY PRl
S
s,

'? ul%to
fbtiofs

t t
i R Tt

rdi
essenti ?a' 'ub(veﬁan bt Wtﬁué?\ﬁl hbﬂh&aﬁo 1 'cBm&BNHd i i %&ne% %d'ﬂﬁ& Adgnt L ﬁ:' r
capacity agniNea yndigisitlo dhuMiifg }eroﬁ&nbMﬂfo iohS coMidi bef? (ifdnd @mpoliRd (i)

i nstance, aithdactVd iRPédidnBwif uSally copiiseEdaRioCandRl difes Leithdr lilfid of RBIYS ASuB A&Sin,
(So?*ghum hed &ﬂﬁﬂﬁgﬁéduenﬁefersléthe Ebriase JIrRagehs() at®mpbling @Rse resi stance makes
tissue resi staable liquid Muets BcagrsPhdide vwart, pe@Rsum Mitilad] buane iliggd tifere Wlty o
and pl ant vhat eaaesacild fyonts.agjuldaborceara@alichn Bengtepasd by akssalirgans ef thesattmpoundsThe
pr opor ti onedh aawophgbtogit stheet sitihyd @nena; agepenimbeatzere] tygbkEnanote/ g alimaiypbmsgide

I nduci ng ceye rdispersinge the ati@ningrédents( in) wates rvith tthee aid yof |soifable pytfave | agéva anfulsifng and
deri vat i vedisperaipmegedts- i . e., conpound (ii), in the synergistic plant growh
regukat or copodpies efrvlispersing pldssmufing soens el e emountrmplayprbara disiaied by fhe nature
conpotng (9 thp carpasition ad taapbility of the agest ig|faciitateriheydispersion pthaglive inarediant Sapesally.

pl ant gr ovUt B d?séfgth‘tat‘\sh #5 l8iorab the aﬁ?ﬁ‘é?? is Ressislgrropsittent wily the,fesird{igpersipn dﬂ‘ea%"f

67 f ect of ! r?ase A0 G4 1 9 g e opled e s
and conmpodl} Fﬁh ¢ it fe ?)‘é’r‘"c °fL(‘5at'°"'° Ppsing, 3n ?"\E s mey "l:el

e Of con s al a
depend 1g 2} é”f 5 f:&yet ;ra?fﬁ%g uia %‘#.u éi%%*ﬁ i, AT ogg; e
envi ronmergn teﬁ' ! ‘g oa. ik aécl bk, .E%j:agﬁgm%& Wi uepigmrsadon
Of 20Nt (1) 1t ¥ BTG 4 i Akt poﬁe&s Fontblodtidh

about, 1000igkbshioh 6528k bé M8lidsa, Preferably, the weight proporti on of agent ( 1)
to compgu nd e DB akbunt HIORB BdHRY! Ingrddi&t) QortéinpRitedHRM cal @6 ‘adplied P& a3idkéeRibd Bf
syner gi st itfomPl RIH00 gaNoNd (WhitieEnbsbosts 16 RGN 0.36 tol 1BN0 AAPSH nibrgdbiaib@d Sadliey ahtfor AMant
phyt ot oXi CorWwi fdi &ERBEEBE500 PouhdewiitiadtiredpBidado iréne 85 tb. 56T REhaSf MMBR GoiRlicheiornaait
gr owt h r eglithent. dhe caonpiratiohiioths liqfid tdnbahtrate) will isdat vagyationd abopt £ fpaasau@rchig by weight
convent i oreaf in the solid formulations from about 0.5 to about 90 percent by weight. Satisfactory sprays or dusts for
35 general use contain from about 0.001 to about 100 pounds of active ingredient per acre, (i.e. 0.001 to 112
kg/ha) preferably from about 0.01 to about 15 pounds of active ingredient per acre, (i.e. 0,01 o 17 kg/ha)
and more preferably from about 0.1 to about & pounds of active ingredient per acre.(i.e. 0,1 to 6 kg/ha)
¥ Formulations useful in the conduct of this invention can also contain other optional ingredients such as
: Ao stabilizers or other biologically active compounds, insofar as they do not impair or reduce the activity of the
40 active ingredient and do not harm the plant being treated. Other biologically active compounds include, for
example, one or more insecticidal, herbicidal, fungicidal, nematicidal, miticidal, plant growth regulators or
other known compounds. Such combinations may be used for the known or other purpose of each
ingredient and may provide a synergistic effect.

Although the preferred method of application of the synergistic plant growth regulator compositions is

45 directed to the foliage and stems of plants, such compositions may be applied to the soil in which the plants
are growing, and that such compositions may be root-absorbed to a sufficient extent so as o result in plant
growth regulator responses in accordance with the teachings of this invention.

The synergistic plant growth regulator compositions of this invention are preferably applied to growing
plants as set forth in many of the examples in this specification. However, under certain circumstances, the

s0 compositions used may be active in seed treatment, for instance, lettuce seeds and oat seeds, or root
dipping. _

The synergistic plant growth regulator compositions are preferably applied to plants and crops under
average or normal growing conditions. The synergistic plant growth regulator compositions of this invention
can be applied during the plant vegetation growth phase or the plant reproductive growth phase to obtain

55 the desired plant growth regulating effects.
' As used herein, plants refer in general to any agronomic or hortlcultural crops, omamentals and
turfgrasses. llustrative of plants which can be treated by the synergistic plant growth regulator compositions
of this invention include, for example, corn, cotton, sweet potatoes, white potatoes, alfalfa, wheat, rye, rice,
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m xi ng net hods and may be errpl oyed accor di ng to a vari ety of convent i onal
nmet hods known to those skilled in the art. 'Either conbi nation (mx) or
sequential application methods caP deezigaBhccording to this to invention.
However, in sequential application nethods, conpound (ii) is generally

appi ed prlor to agent (1) to achi eve a synergistic plant growh regul ating
response! a’@br?ﬁﬁsﬁ"fqh%sdﬂt PS BOYPPAS: 9{% unfigygrscig ERJF‘P&"“ PY: Fangle. degiduoyst j ve

i ngr edi efftit giP$ s Ay F Fl%’@a%i"ec&?@? é}a“a&ﬁ-ﬁuﬁﬁ’ “'ﬁ‘? ps pe 'ﬂ?d or
sol i d. §ﬂ§'d:"éf’°ﬁ‘ef'§f any E‘e‘?t r '5‘85 8‘?‘?f9r?9 dp8s: ¢ ﬂqwe['shé”" i Fial | d
agent g : h s ner l §) reg! tor 0SIO Con m hereln are ectlve ! Sndu %I e
vat er, ° pel Lg %ﬁr s % '% il Ao
surfate G xsuf@c% pis unthl: é’"se St & f’a ei‘%nb e bt

one of t 'Qﬁ‘usﬁu QJEBngéfr%nm c@ m@ &HQ b Rhidsed B a%ﬂtde&%asn%ﬁ ClithaRBiBe nght,

xyl ene, glidd %%9&a¥s.§wlhe NFesBReNg Rlistdtd TR LA Mlast Qﬁmgﬁpo@ QligAE, S 9
the acpi wdramrﬁdmra riatdriily\@iofRbseVthd Bostritfo Albrl gRiwirSIdbUiARY EnafdlofishE Bf M6 bbiNG
emul si fying@diem dorlimdae luRddaithbRIEHAfaSterisERE 16t NRdt&nBe, Odhy@ioRBS! © B A MmpRlisitd.yi ng
agent s amikilrdiCofan® détive REPPSHGUCcAI IR Sthiidyad GCebibdt d30wdhads idombidlions orc € active
conpesi t icempositidh viith @thardididgicyilyabtivb Bemggeiator ingredierts dsiidarted adoee.di sper si on of

t he acti ve Thadpiedigoaxbmpléscaneiliastratys ofithe prasent@sentiall € to use as little of the
agent 7as |s possible, consistent with the desired dispersion of the active
i ngredi effkaniple it he spray so that rain does not re-enulsify the active
ingredient after it is applied to the plant and wash it off the plant.

Noni oni c Pregprption jobsthyh i -(Zraethvirhb-gickiorenhenviamingcabanyisygigpeipeneratepxdgent s may be
enpl Q\% for exanpl e, the condensation products of al kyl ene OXI des with
phenol 0and '§P HF?Q%B?’E%" f°arq<9<rtt°2'5ﬂa%r«gr caygadonz gems (B, mele) at @P‘hy"“

al cohol sd'° era%t"érr a’*r ine ’%"He"'!"?fﬁ “‘*‘i’l Virpfura ? 2 ¥t on

of wett alf! o?&ﬂ'@? ;%(D gep df le’ ri' 8 m mé’gf’er ed
L

}

ared i

in and o %Erau rx- u?‘r . I cr ] é(%rln th ydr r ew ler hd the

bent oryst ‘ﬁnrat ?ﬁ@& ﬁJ i ht h d th ff water-

formul at 'wQé?reéP dri fa& i shifd Sﬁdssolv Q{e Qo”e E{bﬁd%?r !:rQ&anﬁQFoﬂ S

as el | g5m!argnastitelHeRAb %ﬁvecasw paﬁsm -(2-m .4rsea?dmoros nABRIHGYar- OF
¢ ﬂf 'arﬂneﬁrﬁﬁ'phﬁ

the acti wenhEdbsehaRstarnes o8t C-g¥-per acre treat ed
in from 1 to 200 gallons (WhICh corresponds to from9,35 to 1870 1/ha) or

nore Qb lexgmpich carrier and/or diluent or in fromabout 5 to 500 pounds
(whi ch corresponds to from5,61 to 561 kg/ ha of :inert solid carrier and/or
di | uent. The acaance rsirilast to.atrat bmplbyae il Exaonpld 1G otheresvtmpaiinds warb lprepgred | Thy stuatusesf r om
about 5 tend &8lyjweldatarier QompovedgyTa thraugh 9B mretshidortGh Tabld dbatawl. at i ons fr om about
0.5 to about 90 percent by weight. Satisfactory sprays or dusts for 35
genera® use contain from about 0.001 to about 100 pounds of active
i'ngredi ent per acre, (i.e. 0.001 to 112 kg/ha) preferably from about 0.01
to about 15 pounds of active ingredient per acre, (i.e. 0,01 to 17 kg/ ha)
and igore preferably fromabout 0.1 to about 5 pounds of active ingredient
per aoLe.(i.e. 0,1 to 6 kg/ha) Fornul ations useful in the conduct of this
invention can al so contain other optional ingredients such as stabilizers
or other biologically active conmpounds, insofar as they do not inpair or
reduce the activity of the 40 active ingredient and do not harmthe plant
being treated. O her biologically active conpounds include, for exanple,
one orghore insecticidal, herbicidal, fungicidal, nematicidal, mticidal,
plant growth regulators or other known conpounds. Such conbi nations may be
used for the known or other purpose of each ingredient and may provide a
synergi stic effect. Although the preferred nethod of application of the
synergistic plant growth regul ator conpositions is

50

56
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45 directed to the foliage and stens of plants, such conpositions may be
applied to the soil in which the plants areé growi ng, and that such
conpositions may be root-absorbed gpo®e630d B¢i ent extent so as to result in
pl ant growth regul ator responses in accordance with the teachings of this

i nvention. The synergistic plant growth regul ator conpositions of this
invention are preferably applied to grown plgants as ,.seta to;th |,n many of
the exanples in this specification. HoweveE u-nae'r acer..t al'n*c-r r'cun'st ances,
the 50 conpositions used may be active ixft e%di fridat fent,® 0% 4 Ast ance,

| ettuce seeds and oat seeds, or root dipping. The synergistic plant growh
regul at 8r conpositions are pref erably appljed to plants and crops under
average or normal growi ng conditions. The[ ByRet @i $ta & pRaht §rowt &

regul ator conpositions of this inventionjfhn™be appli"ed during’ £he pl ant
veget ati on grow h phase or the plant repfpductive growmh phase to obtain 55
the desjred plant growth regulating effe .eAs nusedcherred iz =t @anks refer
in general to any agronomic or horticult {al ~cf ops,* ornament eils~and :
turfgrasses. Illustrative of plants whichjcan be treated by the synergistic

pl any’ growt h regul ator conpositions.of t nye,nU,ou include, ,f,ou exanpl e,

.

corn, cotton, sweet potatoes, white potafpes; 2l¥al3g, swheal ; Eyeg rice,
EP 0 26# 209 Bl barley, oats, sorghum diy'beans, soybeans sugar beets,

sunfl owers, tobacco, tomatoes, canol a, ciduous fruit, citrus fruit, tea,

coffee, olives, pineapple, cocoa, banang sugar cane, oi | palm her baceous

beddi ng plants, wgody shrubs, turfgrass or"nam_an_tal'j Qliaﬂ_ts 2 8\&I8gr eens,
in,” trogsTrefet "ih “g&nerfal to any

treeg, flowers, agd the like. As used h
of the #||ustrati agrononjc or horti cully ur al crops above. 5 The
synergi stic plant *|gr owt h regulator conpositli gng £enkeyrpl alsed ereian are
effective for inda@cing a var’*‘y of pl an';tlgsr oWk he Fegud &t+ mg- resperses. ‘Such
conposi tions have-}a hi gh mar 0 of safetysin that when used in sufficient
anount to provude*' pl ant gr,,ogith regul ati effect, they do not burn or

i njure £he pl agt Zand t hey megr%t weat herlag %Nﬁl%h- Frﬁ:l’e"u%l Svashs & f caused
by rain, deconposigion by uljwaw ol et |ightl, oxidat Fon? Br° ﬁydr'oFy'S| sin
the presence of m;| sture or% a#OI east, such deconposition, oxidation, and
10 Yydrol ysis as \mul d materi@lly decr ease the desirable pI ant growt h

regul at yng char actzeristic of Fhe active i ngredi ent or inpart undesirable
characteristics, f:br i nstance, phytotoxicity, to the active ingredients.

M xtures of the a(ztlve conposition can be enployed if desired as well as
conbi nati ons of tM#e active conposition with other biol ogically actjve
conpounds or ingredients as indicated above. The follow ng exanpl e§ are
illustra@tive of the present invention. 15 anple | PreparatiQn. Qf set hyl

1- (2- et hyl - 4, 5-di chl or ophenyl am nocar bontll Cyc.ho'pr(gpanea'arhoxyi ate 20

Into a nitrogen-purged round bottom fl askg! s.c“.l”narge.duS. §3.«g-rarrx;..(5 03

nol e} of 2-nethyl-4,5- dichloroaniline, 3}1 Yyrams® (0703 "ndle) of" ~

tr| et hyI am ne and 190 mlli I iters of tetrphydrofuran solvent. Wth

3
50 g‘l::e::‘:::::::a:

55
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vigorous stirring, a 5.55 gram (0.03 'nole) portion of ethyl

1- chl or ocar bonyl cycl opr opanecar boxyl ate pre- pared in Exanple XVII|
added in one portion, after whicheg fegadoeigy e was stirred at anbi ent
tenperature for a six-hour period. A precipitate of triethylam ne
hydrochl ori de was then filtered off and the 25 filtrate vacuum stri pped to
give a light yellow solid. The solid was taken up in ether and the solution
wat er- washed, dried over magnesium sul fate, ﬁﬂ $kvelt zevaporated to give
a yel l ow powder. Recrystallization from ethyl3 .,a jetqakes t:exane gave 4.51
grams (0.01 nole) of ethyl 1-(2-nethyl-4,5-dicthl orophenyl am nocar -

bonyl )tycl opr opanecar boxyl at e Conpound 77 having a nelting point of [err].
30 Exanple Il In a manner simlar to that enpl L/an‘ﬁxgnple | , other

was

conpounds were prepared. The structures and ar t3 Gal Jdata for Conpounds
78 through 96 are set forth in Table A bel ow. 40 45 50 55 12 EP 0 262
209 B1,5 [err] [err] 20 [err] [err] 30 35 40 4 60_13 EP 0 262 209 Bl 5
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55 Example Wi

Preparation of 1-(2-methyl-4,5-dichlorophenylaminocarbonyl)cyclopropanecarboxylic acid
A solution containing 0.34 gram {0.008 mole) of potassium hydroxide and 0.109 gram (0.006 mole) of

14



[err] 30 35 40 55 Exanple Il Preparation of

1- ( 2- met hyl - 4, 5-di chl or opheny! ani nocar bony1) cycl opr opanecar boxylic acid A
sol ution containing 0.34 gram (0. OB6 omeke@pe 8t pot assi-um hydr oxi de and 0. 109
gram (0. 006 nole) of 14 EP 0 262 209 Bl water in 80 mlliliters of

et hanol was prepared in a 250 mlliliter round bottomflask. Wth cooling
to a tenpevesr in 80 ofitilitees of] sthanol ves iprapasih a2 1269 Imilkiited rasnd bettorngflasly With epolingrio @f

et hyl 1-( Zemeerane -of 9 Gjjienan licgNeph &ph| endi sbdngr porsgiitioayefl eyl o hrideeibu-hedigh-at e
prepar ed i ipfonBe "E"’qrbqnﬂ)céc"!?FﬁQF"lecﬂi'?ﬂ"ﬂﬁé Prgpareq 1 APRTPIGIE asaakbplumert plhenol wes

mi xt ure al39ERAAY the mixtyrp a%‘”?%“’v%’r"fﬁ“ "‘E“EP ‘P{R?H‘n t? [Vt %7%'%‘? pegjod; Fha gpfiure

d. 5T gogsated o Bved d wed
P oh e WL e B m ey mg Rt do g1
extracts " STk e a&‘\’é ”5*' ?c"i%w"' §' f §fi su%?é’ T i th
25% HCl SQ LIl 5 aNG s Cha ﬁﬁ 1S Nalold o
ether, an éﬁ? ot b§d %%éﬁq,ve\ ) %%?empﬁez 15.%&02 %Em,srb écam‘ﬁ' kit

conbi ned e RBEna4 r 3
BIRk . e e

dri in a vacuumoven to give |0 1.85 grans (0.006 nol e) of
1- ( 2- met hydxafipi®ndi chl or ophenyl am nocar bonyl ) cycl opr opanecar boxyl i ¢ aci d,
Conpoung ITO, having a nelting point of [err]. This conmpound is referred to
her ei naft er s Ganucsimidr hlibat ebplaysd|ie ExadhpbIl, |dthea cotfpoirels weieNtrdpated.t The tshidtures
enpl oyed iand Ebeldytigl datd foil Gompoimes iciooqub U 2Giae wat foeth pr EaplaBd@lowThe structures and
anal ytical data for Conpounds |1l through 128 are set forth in Table B
belog. 20 25 30 35 40 45 50 55 15

20
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30

45

55
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EP 0 262 209 B1 10 [err] . . 20 [erf] [etr] 35 40 45 55 EP 0 262 209 B1
As detailed bel ow, these solutions of the test conpounds and conpositions
were applied to snapbean plants &P g2¢2209B¥ rati on of 0.25 pounds of each
active ingredient per acre (0.28 kg/ha) or 0.50 pounds of each active

i ngredi ent per.acre (0.56 kg/ha). The conpositions were applied to the
snapbean plants as a m xture. Ethephon is commercially avail able from Uni on
Car bi de Agricul tural Products Conpany, Inc., 5 Resear}:h Triangl e Park,
North Carolina. Into 13.5 centlrreg,er daan:eter PbL a-stlcg:)ots cgntaining a
potting soil mx, i.e., one-thirds slindfy I@@nﬁmkl e B Rdipk & ss and
one-third perli te by vol une, vvere~§| wrgéh&éeas’ghap&)esaﬁ $ée§l§ é%@se@ us

vul garis var. Cranberry). Five to seven days after planting, the plants
were thinned to one plant per pot. Ten to fourteen days after planting at
the time of full expansion of the p‘ri MRys [Sedves, 2 gagle gGonceRt ati o of the
10 tes} conpounds and conpositionsg| fijdentiti®ed 1A Tabre” J {€ach” pot Sprayed
with a volune equivalent to 180 gajl ons per acre) - i.e. 1683 1/ha was
applied to three snapbean plants as eQ_,lkaJ‘ ﬁrﬂay =b¥ 8. of sap aspgrated
spray’ apparatus set at 10 psig airi§ )= A8 @acantrok, ,a

wat er - acet one sol ution contai ni ng t est corrpound or conpositi was al so
sprayesl on three snapbean plants. Mien dry, all or the plants weLe placed
in a greenhouse at a tenperature o [e’rrf]"'a‘na hEnEd By FR5p Y ;)ergent 5
percent. At 96 hours after treatnmentl perent Y& BT &t T n ot the«snapbean
pl ants was determ ned by visual oRservation. The val ues obtai ned®For the
cont Kol and each test conmpound and] conposition were averaged to obtain the

. . a
result¥¢ in Table C. 20 25 s zs=-szmEsEeseeess~ =
. R R R e I I A
. : £
-
o -
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Example VI
Effect of Representative Synergistic Compositions on Defoliation of Snapbean Plants
55

Solutions of the test compounds and compositions identified in Table C below were prepared by
dissolving the compounds in acetone/water (50:50 volume/volume) containing 0.1 psrcent volume/volume of
Triton X-100 surfactant commercially availabie from Rhom and Haas Company, Philadeiphia, Pennsylvania.

16



30 36 40 45 50 55 17 EP 0 262 209 Bl TABLE C Effect of Represent ati ve
Synergi stic Conpositions on Defoliatioh of 'Shnapbean Plants 5 Conpound/

Rat e Conposition (PoundEP 0262209 B1 Percent ldentification
per Acre) Def ol i ati on Control
0 Et hephon 0. 25 0 . 0.50

21 15 25 ASHsEilesgoeiopy these solutions ofghey tpst compounds and compositiong) wgresgpplied to snapbean

0 Et hephorP'a" sebﬁﬁgﬁm}'ation(yf 9.85 poudsyef sach active ingrediegtypegcre (0.28 kg/ha) or 0.50 pounds) pf|

. + 0 ch active ingredie per-agre 5 H cerppositions were applied snapbean plants as a
8 80 50 0 g;namture. Ethephon is oonl?ég)a lyédv i efgglm%on Carbide Agricultural Fec))ducts Company, Inc.,
’ 5 arolina.

Research Triangle Park, North
Into 13.5 centimeter diameter plastic pots containing a potting soil mix, i.e., one-third sandy loam soil,
one-third peat moss and one-third perlite by volume, were sown three snapbean seeds (Phaseolus vulgaris
var. Cranberry). Five to seven days after planting, the plants were thinned fo one plant per pot. Ten o
fourtesn days after planting at the time of full expansion of the primmary lsaves, sach concentration of the
10 test compounds and compositions identified in Table J (each pot sprayed with a volume equivalent to 180
gallons per acre) - i.e. 1683 I/ha was applied to three snapbean plants as a foliar spray by use of an
{ aspirated spray apparatus set at 10 psig air pressure (517 mmHg). As a control,.a water-acetone solution

N containing no test compound or composition was also sprayed on three snapbean plants. When dry, all or
the plants were placed in a gresnhouse at a temperature of 80°F % 5°F (27°C = 3°C) and humidity of 50
15 percent £ 5 percent:. At 96 hours after treatment, percent defoliation of the snapbean plants was determined
by visual observation. The values obtained For the control and each test compound and composition were
averaged to obtain the results in Table C.
b
25
: 30
35
40
45
50
55
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EP 0 262 209 Bl TABLE C (Cont.) Effect Qj,‘b Representative Synergistic
Conpositions 5 ' on Defoliation of Snapbean

Pl ant s Conpound/ Ragpeg S5ang09B1t | On ( Pounds
Percent ldentification - per Acre) Defoliation 10 Ethephon *
Conmpound 0.25 + 0.25 17 96 : 0.50 + 0.50
37 Conpound 126 0.25 TABLE € 0 0.50 0
Et Beggon * COWOUQSOE 'c%5of+Re0?e255entat1ve Syn 1&\.% ]ng itians 0. 25 0.50
0 0.50 0 EpH0E S ONCHIPEAPAE ] + 0. 25 47
128 °© 0.50 + 0.50 50 25
Conmpound 112 ompoyflt/25 Rate 0 0.50 0
Et hephon + Compounqemsediéin+ O-25 (pounds 77 r@Peent 112
0.50 * 0.50 Ident4Hi cgorgaound -8éer Acre) pefd3ation . 0
0.50,, ' 0 Et hephon + Conpound 0.25 + 0.25 47 36
80 . ControP. 50 + 0.50 . 27 Conpound 113 0.25
0 0.50 0 Et hephon nmpound 0.25 + 0.25 -
40NHL3 Ethephon o 50 + 0. ocho 23 Conpound 114
0.25 0 0.50 0.50 0 4%150 55
15 ' :
g
25
' Compound 111 0.25 0
0.50 ' 0
o Ethephon + Compound  0.25 + 0.25 93
30 m 0.50 + 0.50 97
3
40
Compaund 96 0.25 0
0.50 0
45

)

56
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EP 0 262 209 B1 TABLE C (Cont.) Efféct of Representative Synergistic

Conposi tions on Cefoliation of Snaobean Plants Conpound/ Rat e
Conposi ti on (Pounds  EP0262d8emBient |dentification per
Acre) Defoliation 10 Et hephon + Conpound 0.25 + 0.25 -
114 0.50 + 0.50 97 Conpound 82 0. 25
0 15 0.50 0
Et hephon + Conmpound  0.25 + 0.25 IABLEC (Cont.)g8» 0.50
+ 0. 50 60 20 gffect of RepresentafiQEINOHEYA1dth? Compositions 0. 25
0 0.50 0 Et hep ! oeb .+ 0.25 -
115 o 50 E00ER 1t BRP WREkpesfotihel | npound 116
0.25 0 0.50 0 Et hephon + Conpound  0.25
+ 0.25 - Cddpound/ " Rate 116 0.50 +
0. 50 87 Compwmdtmﬂ {Poun@s 25 Percent 0 0.50
0 Ethe pon + Conpounddentaftogtiony o5  per Acre) - Dedollaticn 117
0.50 + 0.50 . 97 46 50 55 20 :
_— Ethephon + Compound 0.29 + 0.25 117
~ 96 ' 0.50 + 0.50 37
s Caompaound 126 0.25
0.50 0
Ethephon + Compound 0.25 + 0.25 82
. 126 0.50 « 0.50 100
Ny Compound 128 0.25 0
0.50 a
€thephon + Compound 0.25 + 0.25 47
128 0.50 + 0.50 50
* Compound 112 0.25 0
0.50 i
\J Ethephorr + Compound 0.25 + 0.25 77
a0 n2 0.50 + 0.50 40
Compound 80 0.25 . 0
' 0.50 : e
Ethephon + Compound 0.25 + 0.25 47
3 ' 80 0.50 + 0.50 27
Compound 113 0.25 0
w - 0.50 0
w0 Ethephon + Compound 0.25 + 0.25 -
113 0.50 + 0.50 23
Compound 114 0.25 0
0.50 0
45

50

55
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EP 0.262 209 Bl TABLE C (Cont) Effect of Representative Synergistic

Conpositions 5 *on Defoliation of SnaPbean

Pl ants Conpound/ Réﬁleomii on ( Pounds

Percent ldentification per Acre) Defoliation 10 15 20 25 30
Conpound 88 0. 25 0 0.50 0
Et hephon + Conpound 0.25 + 0.25 c - 35 88
0.50 + 0.50 40 Corrpound 9%’3‘-‘-‘i¥5_1&§-—L 0. 25 0
0. 50 ~ ye : C -
40 0O 590 Oor’ﬁ(ﬂeﬂnhation&f5ﬁ1anhean PaQn’LGOWDOU”d 120

0.25 0 0.50 0 45 50 55 EP 0 262 209

Bl TABLE C (Cont.) Effect of Representatlve Syner gi stic Conpositions on

oymd
(Dg;glnhgt i on of Sngglro gm‘F"I ént s Corrp%}zum{s Rat e Conposition

Percent

1ficatian per Acre) gefqliatioan
10
Ethephon + Compound 0.25 + 0.25 : -
N\ 114 0.50 + 0.50 97 .
Compound 82 0.2% 0
’5 0.50 0
Ethephon + Compound 0.25 + 0.25 -
82 0.50 » 0.50 60
5 Compound 115 0.25 ' 0
_ 0.50 o
Ethephon + Compound 0.25 + Q.25 -
115 0.50 + 0.50 93
25
Y
T a0
Compound 116 0.25 0
0.50 _ 0
Ethephon + Compound 0.25 + 0.25 -
35 116 .50 + 0.50 87
Campaund 117 0.25 . 0
0.s50 0
Ethephon + Compound 0.25 + 0.2% -
0 17 0.50 + 0.50 97

45

50

55
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| dentification per Acre) ' Defollatlon 10 Et hephon * Conpound

0.25 * 0.25 - 120 0.50 + 0.50 30
Conmpound 121 0. 25 EP 0262 209 810 0. 50 0

Et hephon + Conpound 0.25 + 0.25 - 1212 0. 50
+ 0.50 60 Conpound 122 0. 25 0 20

0. 50 : 0 Et hephon + Canound 0.25 + 0.25 - 122
0.50 + 0.50 37 25 TABLEC (Companound 123 0.25

0 0.50 Effed e @apresen rq1s@1c2Bompo@i tAbns -
123 s 0.50 +,002fb11at1on of sidfoedl prants Conpound
96 0. 25 . 0 Et hephon +
Conmpound 0.25 + 0.25 74 96 0.50 + 0.50

83 35 The results in JubbedC denonstrakaet hat conpositions containing

et hephon and a cycl optamp9iitienal onani | atPeussri vat i vBeréempound provi de a
synergigtic effect onﬂﬁézgﬂﬁﬁtﬂ%n of skeipldsh pl anBefelii®anple VII Effect
of Representative Synergistic Conpositions on Defoliation of Snapbean
Plagr§ In a manner simlar to the procedure described in Exanple VI, the
def o't ati on effect on snapbean plants 45 was determ ned for representatlve
synergi stic conpositions at various rates of application except that
percentssdef ol i ati on of the snapbean plants was determ ned at 72 hours after
treatnent. The results of these tests are set forth in Table D below. 50 55
22 EP 0 262 209 B1 TABLE D

S
20
25
N
30 ) .
Compound 88 0.25
' 0.50 0
Ethephon + Compound  0.25 + 0.25 -
35 8a 0.50 » 0.50 40
Compound 90 0.25
s 0.50 0
@ Ethephon + Compound 0.25 + 0.25 -
: g0 0.50 + Q.50 30
Compound 120 0.25 U
' 0.50 0

50

55
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Ef fect of Representative Synergisti ¢’ Conposi tions on Defoliation of

Snapbean Pl ants 5 Conmpound/ Cofrposi'tion Identification Rat e
(Pounds per Acre) Per cent Def olgpat 2622081t r Ol '

0 Et hephon - 0.25 0 Conpound 96
0. 25 0 Et hephon + Conpound 96 0.25 + 0.25
80 10 Et hephon TABLE ¢ (Cont.) 0.50

0 Conpound 96 Effect of Representdk1B6 Synerqistic Compositions 0 Et hephon +
(C)I?rzrgound 96 ' 8o+e &'F?ﬂa%ion of Snapbean PnEL hephon 0. 50

0 Et héphon + Conpound 96 0.25 + 0.50 83 Et hephon

0. 50 Compound/0 ConpoundR&E 0. 25

0 Et hephon + Conpouridm@gition: ¢Pm@ds. 0. 25 Percent 90 20 The

results in Table D deeatd&isasies (hat E8WE65%Y% i ons 2eEHE4HR g et hephon and a
cycl OPJ opyl - mal onanil ate derivative conpound provide a synergistic effect
on defoliation of sriapéndam pfemewnd ERaIved-9P1 | 25 Eff ect of

Conbi nat i on/ Sequent i Applications afsiReps.aggsentati va® Synergistic

Conpesi tions on Defol i atig of SnapbeuﬁgsPl ants In a manner simlar to the

procedure descri bed Gofequp gﬁl e VI , thé defoliation effect on snapbean

pl ant 35 30 was determined for represe®-&ive synergi st ¢ conposi tions using
bot h comnbi nation (tagdgephioN) @BfbosmueN-25 t+ &l25appl i cat+ on nethods. In the
sequential appli catipn'rret hod, the sefggpd gaygpound wes applied 78 hours
after the first corrpo‘lJnd. The results of these tests are set forth in Table
E behow. TABLE E 35 tumpewnd ¥R Conbi nat#dn/ Sequenti al %ppl i cations of
Represent ati ve Synergi stic Conpositi ohs$don Defoliatioh of Snapbean Plants

Conpound/ Conposi ti on i {icGhdduRd oR8teo.2s Percent 40
(Pounds per Acre) E)%gg'ﬁ%atioﬂ& éontr 50 + 0.50 1
0 Et hephon 122 0.5°->" * - *'0 Compound 96
0.5 - Oorfpbtraiphzin + Conp®@id 96 8.5 + 0.5 87
45 " Et hephon + Conpoyrsg 96 0.5 + 0.5 10
. Ethephon + Compound 0.25 » 0.25 -
&_/ 123 9.50 + 0.50 86
a0 Compound 9% G.25 -0
' 0.50 0
Ethephon + Compound 0.25 + 0.25 74
96 0.50 + 0.50 83

35

The results in Table C demonstrate that compositions containing ethephon and a cyclopropyl-
K_Q- malonanilate derivative compound provide a synergistic effect on defoliation of snapbean plants.

40 Example VIl

Effect of Representative Synergistic Compositions on Defoliation of Snapbean Plants

in a manner similar to the procedure described in Example VI, the defoliation effect on snapbean plants

45 was determined for representative synergistic compositions at various rates of application except that

percent defoliation of the snapbean plants was determined at 72 hours after treatment. The results of these
fests are set forth in Table D below.

50

55
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Conpound 96 + Et hephon 0.5 +0.5 88 Conbi nati on

applii catiron nethod (tank m x). Sequential -application nmethod. 50 The
results in Table E denonstrate a Smee62209B1 defoliati-on effect for the
conbi nati on application nmethod (tank m x) of ethephon and a nmalonic acid
derivative conpound. In regard to the sequential application nethod, a
synergistic defoliation effect is denoHSLE Lt ed by applying the

cycl opropyl mal onani l ate 55 derivative conpound prior to_ethephon. Exanple
| X Ef fect of Repm&matmbtevema&ersahgguatcmmﬁ‘asmptss:lntumnaﬁom sEm;eﬂanaetﬂson and

Bol | i
compountie. andl c oo bestton Fenfle Gt [ Faipoudl # ARE [ TparldiFofidiglon

di ssol ving the corfso¥phds i n acet one/ wgt er (-50: 50 vol um>/vo| unB) contfai ni ng
0.1 percent vpl umﬂ“‘ﬁé“qmre of Surfel[erjr] st?r?éy adj uvan{ comePci al |y
avai | abl e frofn UniOmred88 de Cor poratilon, ur ecticuP. As detailed
bel ow, hese pol utfhsAlONGY C?"é%%‘"‘b'g’rrpoumds arftf 5c+oﬂ%53|t| ns we® appliled to
cotton plants| at eF"l?B'PP@entratlon of 0.5 5 folinds of ea¢h acti@e ingrledient
per acre (0.6|kg/ pgjnd § ’go %s actl\P °| ngé(gdl eny per re (2,2
kg/thg). The cpnpo °Fgﬁ‘\‘s 5?/%'?’ iedjto c ures. “the abdve

sol utions werg ap an[,jgecotton pl antjs gr qyng under field cgnditigns at a
spray vsl une pqui o n;g“'l,&gmggbl | ons per sl £0985 |/ ha) by ggse of |a
carbon di oxi dg ba foh Sprayer set at| aboyjsg30 psi g aifr presgure (4 bar).
The applicati Bn ti ndegnci ded with fa cotgsen maturity phasegequivglent to

about 10 40 percergthegmm bg\h,i,ogﬂdgbs a dont r @so Aop&t er - §cet onggsol utijon
ot t on

(D

contai ni ng no test LUnpUu‘lr\T Of CUrl}JGSTL oty

iati on

pl ants. At f d fter treat p rcouon Li gatton
p| ant s Wa nan?atjﬁv mamtn rovu§e aé nergls lc%e ;?té 00'1:% éwg SI% ?I%I gFrﬁ rﬁy'

per cent b servat € nunber of
open bol | A nunber of bol I S. The percent defoliati on and per cent bol |
openi ng,g Vv E—&u@ro%t ained for the control and each of the test conpounds and

CO”FOS' E | @sut o @orrfbﬁ%ws eﬂtﬁl A |l(§£€t‘pig %f Eep?e%eﬁt& 7 @Mﬁfgﬁzﬂ@C&ﬁpo&Mn@%n Defohatuon of
replicati GErocah/aR

Def ol i ati 0‘n—a‘n'd_BDT‘I Openi ng of Cotton Corrpound/Corrp05| tion Rat e

Per.cent Re s evaditior Saiak tol theprbdeliire adsciiiad in Exam@ié* UL NigSdeflation’sffoet)on sndpbéanlplatsi On

qOe‘m’ ngo Coad detdrmined for representative synergistic compositions using both combinatio (tank mix) and seqddn-25

Et hephon tial application methods. In the sequ&niil application method, the secBnd compound wag$ dpplied 78 hours
after the first compound. The results of these tests are set forth in Table E below.

TABLE E
35
Effect of Combination/Sequential Applications of Representative Synergistic
Compositions on Defoliation of Snapbean Plants
L/ ) Compound/Composition Identification Rate Percent
<0 (Pounds per Acre) Defoliation
Control - 0
Ethephon 05 0
Compound 96 0.5 0
g *Ethephon + Compound 96 05 + 05 87
“Ethephon + Compound 96 0.5 + 0.5 10
“Compound 968 + Ethephon 05 + 05 86
"Combination application method (tank mix).
“*Sequential application method.
50

The results in Table E demonstrate a synergistic defoliation effect for the combination application
method (tank mix) of ethephon and a malonic acid derivative compound. In regard to the sequential
application method, a synergistic defoliation effect is demonstrated by applying the cyclopropylmalonanilate
55 derivative compound prior to ethephon.

Example X

Etfect of Representative Synergistic Compositions on Dsfoliation and Boll Opening of Cotton
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Conpound 96 2.0 - 0 Et hephon * Corrpound 96

0.5 + 0.5 91 _ 70 Compound 111 .0
0 * 30 Et hepb@e2 spgBrpound 111 0.5 + 0 5
96 95 Percent boll opening essentially the sane as the control as

determ ned by visual observation. The results in Table F denonstrate that
conposi t i o¥piytiensief B isshepmeeuneping somprsitiensddeptifieg ingiabip F werel neapared Py dissolieg fheat i ve
conpoun@OPRayYdsde agetoas/waler dpaii0; velume/relume) enq (9I |R§f°P'3H°'W"°B‘6!°I°f 1) SRERY of
cot t on. a@k‘é‘ﬂ‘p@@‘"‘k"’l‘_’?“f %’é‘!a ‘6f"°R é&mdatqqf’é’ F ﬂ below,
edure

Def ol i atfe8H® s'“ %ﬁ

desgrlfgcgq: L st € 3" (%E?g]p? ?}Sﬁuv? ﬁ'i?d'a?t(g aﬁre % L was
det le[fcnat:e ‘*"5’ &e F’%o% we?s“’ Les m%%z oo B 45 of
Rank grq lent l ¢ rége%ca mm ‘l)td)}g s?e's&iuwﬂen\’ﬁ:%t)ﬁt Ive

growt Ja n boll Q&e ol &E’éoﬁt& c%f\tfarﬂﬁﬁ n&ie Rib&URE BF &dnipssition
Syner gi §fak s| sd-SHEYEE bit 18 BStoR @uaﬁe 12 kduPdidyS BrteP tredrbrt, PRrcbriRABKIiafRNMR )cofon plants
Conpound/aasmimimed bp WsdalsRbrdiibe: At 10dkys Rk BediiY PEGerid 061 AYGHifY) was deRtifatby

Defof i atvis@an obsdivhtion lof the number of open bolisitotal number of bolls. The percent defoliation and percent 0
Et hephomoll opening values obtained for the control and eagh & the test compounds and compositioifar€Ceppdnd 96
2.0 15 in Table F as the average of thfse Iéplications. Et hephon + Compound 96

1.0 + 0.25 . 85 Compound 96 2.0

0 Et hephon + Corrpound 96 TABLEF) + 0.50 96 Conpound
111 2.0 0 Et hephon + Conpound

1 11 kzo Effect opﬂébréaergéve Synergistic Compositdrs chDefoliation and Boll Opéaigeopind 111
hephon +c§§ﬁ,ﬁ”p0und 111 1.0 + 0.50

99 The resul t $—+m Ta ) uUIjUIIDL f a1c nat—con T UIIL B g et hephon
and a cycl opr ppyl=" ?‘ﬁ O vag:ﬁ? c; q;{ ?é Vi % 5 Syphergistic
effect on defdliatida eniiication |, qr Wr( oun tp}erAcre efo t

Control -
Ethephon 20 5 64
Compound 96 2.0 0 *
Ethephon * Compound 96 05 + 05 91 70
Compound 111 20 ()] *
Ethephon * Compound 111 05 + 05 96 95

“Percent boli opening essentially the same as the control as determined by visual
observation.

25

30

The results in Table F demonsfrate that compositions containing ethephon and a cyclopropyl-

% malonanilate derivative compound provide a synergistic effect on defoliation and boli opening of cotton.

Example X

Effect of Representative Synergistic Compositions on Defoliation of Cotton (Rank Growth)

In a manner similar to the procedure described in Example 1X , the defoliation effect on rank growth
cotton was determined for representative synergistic compositions at various rates of application. The
results of these tests are set forth in Table G below. Rank growth cotion refers to cotton which exhibits
excessive vegetative growth.

24



20 Exanple X Effect of Sequenti al Appl [ catlons of Representative

Synergi stic Conpositions on Defoliation of” Cotton 25 In a manner simlar
to the procedure described in Exarfil @283309B1 the defoliation effect on
cotton was determ ned for representative synergistic conpositions using
sequential application. Ethephon appl |19@t_éens were made 7 days after
application of the particular nmaLonic acid derivative conpound. The results

of these tests—are-set-forth in Tahle H below. 30

TABLE H Ef f eft Bffecté fepserentalive Aynefoisia@orpegitians orreqieliatipn at %ﬂﬂpﬂ/@a@ﬁf@#@i s{ic

Conposid i ons Onc%mdtc%h SHhomdem&aTuGﬂ DW@W@@%&?MP@' | R3Ront@Rfdfidtibd §at i on

Rat e ( Poundspper—Act e e+-eeht—Dbefot-gt+or—Controt

0 Et hephon Eth“"‘; 0. 25, 12 3

Conpound 96 Co:";oz'r“d% 0.5 < 5 of1.0

0 40 Conmpoung 111 ) 0

1.0 1 gg‘;‘;?“*“’“pﬁ“"&grrpound 96 + £} héphion * 0.5 +

0. 25 96 + [t hephgp 1.0+ 0.25
Etheph 0'+ 050 98

90 45 Cohng pﬂﬁi&ﬁg t hepho 20 0.5 +@. 25

87 \eonpound fi11 +Etﬁg PR 0mpound 111 10+o®s25 | o7 93 The

results in Thbl e Qodsumasisr at e that conpositagns contai hi ng et(hephon and a

cycl oprdopyl - 50 nz{hem.aml-pl @U.@oa}gnwat Y conpmlmd)sprow de a sygeargl stic

ef fect on derotrattormr—of bUL t ot Uy acqucllt ] Cll ap}:n Cat |:Aa||p| 4 |

F];]f :Ctmg];] Rel’Rr esept A 'T éf go os| o ontagﬁ)%[ﬁa slét On Oflop%%yl-
%Qloé Ftva \% OA’ %1 Oll %(aql
def ol i, glon e ec gh co e represen Ve s nerglstlc
conposi ti gps,sRtx vari ous rates of appllcatlon The results of these tests
are set fortifr™n Table | bel ow 25 EP 0 262 209 Bl TABLE | Effect of
Repr esent gfidcv & sayudRiafAgplidaionS e MpfeséritddinsSsyasrgibiRf cdivpaditioRy onefdi@ioh 6 CoRon
Conpound/ ComposTTTon rgentrficarion  Rate (Pounds per Acre)  Percent
Def ol i @i on in a manner similar to the procedure described in Example Vill , the defoliation effect on cotton was
determined for representative synergistic compositions using sequential application. Ethephon applications
were made 7 days after application of the particutar malonic acid derivative compound. The results of these
tests are set forth in Table H below.

k/
30 TABLE H
Eftect of Sequential Applications of Representative Synergistic Compositions on Defoliation of Cotton
Compound/Com position Identification Rate (Pounds per Acre) Percent Defoliation
% Control - )
Ethephon 0.25
, Compound 96 0.5 0
o 1.0 0
@ Compound 111 0.5 0
1.0 0
Compound 96 + Ethephon 05 + 0.25 23
Compound 96 + Ethephon 1.0 +025 90
45 Compound 111 + Ethephon 0.5 + 0.25 87
Compound 111 + Ethephon 10 + 0.25 93

The results in Table H demonstrate that compositions containing ethephon and a cyclopropyl-
50 malonanilate derivative compound provide a synergistic effect on defoliation of cotion by sequential
application.

Exampie Xl

o5 Eifect of Representative Synergistic Compositions on Defoliation of Cotton

in a manner similar to the procedure described in Example X , the defoliation effect on cotton was
determined for representative synergistic compositions at various rates of application. The results of these
tests are set forth in Table | below.

25



Cont r ol 0 Et hephon
0.5 13 Conmpound 96 ~ 0.5

0 10 Conpound 96 + [EphepérR09 B1 0.5 + 0.5

99 Conpound 96 0.5 0 Conpound
96 + Et hephon 0.5 + 0.25 99 Compound 77

0.5 0 Conpound™BEEL Et hephon 0.5 + 0.5
97 15 Conpound 110 0.5

0 Oolnrpou nd 110 + EldtesMdpresentative Synergistic Gorhpokitiéhs an Defoliation of Cotton 83$he |
results in Fagtet monstratetiat 1 oS, COt g tfrephon and a
cycl dor opy! | amesyndiGomepsition Renticaion | “Halp tPunda prrActy | Parcent efotiation | ™' ('t o ¢
on defoliatjon 6bntobtton. Exanple X Il EFfect of Refgresent@tive nergistic
Conposi tiony onEMeghati ati on of Cottpn 2505 |In a nmarner siWilar tp the

ffect & cottpbn was

pscr Coprpund¥6Ex anpl e | X,
ns at %arious| rates of

or Feppwnth hiEiheehogyner

he d@Pol i ation ¢

procedure d
i sti @9cbRBositig

det ergn ned |

:

appl i cation] ThEoPRwpd s of these tpsts &% set fortlh in T&le Q pel ow.
TABLE J 30 Ff f eEpmepund g6, Ethephoat i ve| Synel§i tPA Contositi ofls on Defoliation
of  Cotton Cpnpo osition Identificdtio Ratle (Pougfds per| Acre)
Peftent Def¢lia ;o*r' Gthephon o5 28s o

0 351 n ) 0.5

5 compound 111 118" Ethephon \ D5 +05 83 o tcompound
111 + Et hephon 0.5 + 0.5 99 Conpound 111

0.5 The results in Table | ¢p tsuthat gompositiops H@ﬁﬁ@iﬁ? ethephon and a cyglaprapyin o5
99 Co np@elpmni[ggpperivaﬁve compound provide a synergistic gffect on defoliation of cotton. 0 Conpound
111 Et hephon 0.25 + 0.5 93 Conpound 111

0.25  Example Xili 0 Conpound 111 + Et hephon 0.25 + 0.5
96 45 T e.J d

Bfoc & Hidbrbsontatve B3 tardistid CommiRons o DErolalat of ORIROS! L1 Ons contai ni ng

et hephon fata) S r\\Lr\tPnnr Xn\lg Paraa l M2 Y a e ta ¥l heta ¥ 2efol n?nngLﬁ e Con-pound pr oVi de a
Of—and——o—-Cy cT-opT—opyT oot —ae Ty et

synengi Sti, Glahf Simah  #eObrb@hiir® Qedivet E%gleﬁ&@rfm Gotgfibtin WHectbh BGtion Was

REpr €S eRGigHnin¥e orVdpreb&hatitd Sn&riiiRQABMbdshbl: o0 Va ¥ bpBiicatien! FriResuly of@dss1d
Def ol i ateki9Bre set forth in Table Q below.

TABLE J
\— 2
Effect of Representative Synergistic Compositions on Defoliation of Cotton
Compound/Composifion Identification Rate (Pounds per Acre) Percent Defoliation
35 Control - 0
Ethephon 0.5 5
Compound 111 0.5 0
Compound 111 + Ethephon 05 + 05 99
L/‘ Compound 111 05 0
; 40 Compound 111 + Ethephon 0.5 + 0.25 29
Compound 111 0.25 0
Compound 111 + Ethephon 0.25 + 0.5 a3
Compound 111 0.25 0
Compound 111 + Ethephon 0.25 + 0.5 96
45
The results in Table J demonstrate that compositions containing ethephon and a cyclopropyl-
malonanilate derivative compound provide a synergistic effect on defoliation of cotton.
Example XIV
50

Effect of Representative Synergistic Compositions on Regrowth of Cotton following Defoliation

In a manner similar to the procedure described in Example IX , the effect of cotton regrowth after
defoliation was determined for representative synergistic compositions at various rates of application. The
percent regrowth inhibition and stimulation in Table R below were determined by visual observation based
on the percent of a cotton plant having regrowth using a DEF treated cotton plant as the standard. DEF is
commercially available from Mobay Chemical Corporation, Kansas City, Missouri. The average regrowth of
a cotton plant treated with DEF was 43 percent. As used in Table R, percent regrowth inhibition resulted

§6
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In a manner simlar to the procedure described in Exanple 1 X, the effect
of cotton regromh after defoliation was determ ned for representative
synergi stic conpositions at vari of€ 0262 i application. The ss percent
regrowth inhibition and stinulation in Table R bel ow were determni ned by
vi sual  oBSEr Y RbtioR AR HEFhgOH onjgtbw 4i6ifabe s Thafi Uat BE st;ﬁaar gaJde Qe
using a [growi SRfuRfo nc‘rgéu'&é%}r : E%ﬁm W%@ﬁg ¢ CH l(I.:ltaE’The

avai | abl gelcs legMNERMHGHRAEE a{.m&ieam&afdbemm 30 s rttYeatrMnfS &fwrehuns bPfese
aver age negl@ydehfoth inrab9kt on plant treated with DEF was 43 percent. As used

in Tabbe R percent regrowth inhibition resulted 26 EP 0 262 209 81 from
a cotton plant having a regrowth percentage | ess than 43 percent (DEF
standard), and percent regrowth stimul resulted froma cotton plant

having a regrow h pefeRit 86Reredddtath basyhdr PR EompdeL RAKCENT regrowt h
LR of those | “'%Wﬂmmmmww il
result¥ of these test th tion wing He 198 £ f ect  of

Representative Synergi stic Conpositions 10 on Regrowt h of

Cotton foll owi ng i on Compou Per cent
Perent Conp05|t|§ii osit} (Poi%gf gf{ﬁﬁq Perc?ﬂﬁn bi - 15
Identljlcatlon Idegt1f1}g£ o@cre) & n ﬁ t\og aflontgﬁhR} ( DEF)

0————"—‘———”— 0 Eth 16
01.0 70 020 62 0 25
Conpound 96 Control (DEF) - 0 0 0 Et@ephon +
Conpound 0.5 + 0.5 0 53 30 96 Conpound 96
0. 5%~ 5 0 0 35 Et hephon + Conpound 0.5 +
1.0 0 Ethephan 63 96 Brdpound 96 16 095
0 0 Et hephon + Conpound 110 + 0.5 10 09 46 96
45 Conmpound 96 0.5 0 0
2.0 62 0
25
Compound 96 0.5 0 0
Ethephon + Compound 0.5 + 0.5 0 53
— 96 |
Compound 96 0.5 0 ]
% E£thephon + Compound 0.5 + 1.0 0 63
96 '
N Compound 96 0.5 0 0
“ Ethephaon + Compound 1.0 + 0.5 0 46
96
45 Compound 96 0.5 0 0
Ethephon + Compound 1.0 + 1.0 0 72
96 '
50
55
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Et hephon + Conpound 1.0 + 1.0 ' 0 72 96 50 55 27 EP
0 262209 Bl TABLEK (Cont.) Effect of Representative Synergistic

Conpositions 5 - epOReRegg Bt h of Cotton foll ow ng

Def ol i ati on Conpound/ Rat e Per cent Per cent
Conposi tion (Pounds Stinul a- I nhi bi - 10

| dentification per Acre} tion tion Conmpound 111
0.5 TABKE ¥t hegiton + Conmpound 0.5 + 0.5

8 20 65 11#&'{“)' meqg}gx]entatlivefSperg%?plsc Comgositionso 0

53 11% 25 onCRequowkh ofi Cotton following Tefeliation 0

0 Et hephon + Conmpound 1.0 + 0.5 0 44 111 30
Conpound 111 0.5 0 Et hephon +

Conpound 1.0 4Eompgund/ te Pe'&i“ﬁ resul ts in
Tabl e, K denpnst rg:g :EE‘t‘mqorrpom ti ﬁgn% tain “(L,‘T'heph 'g;‘

cycl opropyl - mal ri vatl un gi st ic effect
on regrowth inhibition of cotton foll ow ng defol [ atlon 40 Exanple XV

Ef f\eet of Repres@uwipauud/ell$ynerg| st0.6 Conpositiols on Leaf &R pening of
Tobacco 45 Eﬁeﬁﬁgﬁq Cﬁlmfguln@r ¢ & t.hg grocedyre descrifed in Exanple Vi

excepts t hat mature acco plants were used in place of snapbean plants,
the | eaf ripeninbileffect of tobacco was determined for representative

s Compound 111 0.5 | 0 0
20 Ethephon + Compsuind 0.5 + 1.0 0 53
m
25 Compound 111 a.s 0 0
Ethephon + Compound 1.0 + 0.5 Q 44
. 1R}
A\
30
Compound 11) 0.5 Q 0
tthephon + Compound 1.0 + 1.0 0 51
mm
35

. The results in Table K demonstrate that compositions containing ethephon and a cyclopropyl-
\_, malonanilate derivative compound provide a synergistic effect on regrowth inhibition of cotton following
"~ defoliation.

Example XV

Effect of Representative Synergistic Compositions on Leaf Ripening of Tobacco

45 in a manner similar to the procedure described in Example VI except that mature tobacco plants were
used in place of snapbean plants, the leaf ripening effect of tobacco was determined for representative
synergistic compositions at various rates of application. About 14 days prior to treatment, the mature
tobacco plants were topped and treated with 4.0 pounds per acre of MH-30 to retard axillary bud
development. MH-30 is commercially available from Uniroyal Chemical Company, Bethany, Connecticut.

50 Percent tobacco leaf ripening (chlorosis) was determined by visual observation of the upper three leaves of
the tobacco plant at 7 days after treatment. The resuits of these tests are set forth in Table L below.

56
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synergi stic conmpositions at various rates of application. About 14 days
prior to treatnent, the mature tobacco plants were topped and treated with
4.0 pounds per acre of M+ 30 to repayzb2aeaigtiary bud devel opment. MH30 is
commercially available from Uniroyal Chem cal Conpany, Bethany,

Connecticut. 50 Percent tobacco |eaf ening (chlorosis) was determ ned by
vi sual observation of the upper threeTIAE'sﬁ/'es of the tobacco plant at 7 days
after treatnent. The results of these tests are set forth in Table L bel ow.

gg 28 EP 0 262 E&Q(Qoﬁiep%éﬁh&vdsyﬁérélﬁﬁhoﬁﬁosﬁi&wdafi.eeﬂh&bhn\gaof @b’aedogl st iC
nposi ti ops-on—te

T O e S e o A@F‘S;z%““qﬁé’? A o R 'ﬂa’% bR
Cont r ol Control 10

Et hephon Ethephon . 1.0 1.0 10 10
Conpound 9p Compound 96 1.0 10 10 10 10
Conpoupgd 9p + Eomepusd@s + Ethephon 1. 010+ .25 25 25
Conpound 9f Compound 96 1.0 10 10 10
Cogund 9p + ERORepHTg 0 + Ethophon 1.0 ¥00.%° ® 30
Cohpodund 9p ompouna 95 1.0 10
Conpound 96+ EXOBRYL4Re + Ethephon 1.0 mfbo 6o 60 13 The

resultssin Table L denonstrate that conpositions containing ethephon and a
cycl opr opy| Theredsoitsaini Tetiee Lddamousiiaiov thalc compositeds podainieie etierhpm cangj as cydopepYlect
on | eaf rigenapilaty derfvativelsermraynd EFviderd synaraigtic slipctrf leat ripeying pidphaetent at i ve
Synergistic Cogosi tions on Defoliation of Snapbean Plants In a manner

si m\.ar t ocedure described in Exanple VI, the defoliation effect on
snapbe&h Iantswas det er mi ned ;or lregre entat | s nergi stic conpositions

M A <

Lol relea5|ng agents

i dentified |n Table In aﬂ. k%ﬁswgfagﬁaatw 4
ore oo %;ma? ef A L G v
TABLE %}1 E}:‘%}‘ atQ a' né I&:'ent?f% th nefeleasing agents used in Table L are

eafod &Eda}é‘a b Y:E‘rﬁgrgibr%‘ Inbthéda N8 Sdstits R he st tedee @ kdt e @ Of
Snaobean )R,

o/
% TABLE M
Effect of Representative Synerqistic
Compositions on Defoltation of Snaobean Plants
35
Compound/ Rate
. Composition {Pounds Percent
St ldentification per_Acre) pefoliation
40
Cantrol - 0
Compound 111 0.125 0
“ 0.25 0
0.50 0

50
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Conpound| Rat e Conposition

(Pounds Percent ldentification per Acre)
Def ol i ati on 40 Contr ol EP 0 262 209 Bt - 0
Compound 111 0.125 - 00.25
0 0.50 0 50 55 29 EP 0262209 Bl TABLE M (Cont.) Effect
of Representative Synergistic 5 Conpositions on Defoliation
of Snapbean Pl ants Conpound/ TABLE M (Cont.) Rate 10
Conposi tion Effect(Ebtﬂq@sesentativé¥§yaer§;ﬂtdentifi cation
per Aere) Defol i at i eph 0.125
0 0.25 A omgo épggns onrb PP{ht10n %t égagbean Plants Compound 111 +
Et hephon 0.125 + 0.125 53 0.125 + 0.25 67 0.50 + 0.50
89 30 2- Chl or oet by Egr of 0.129,+
2-chl or oet hyl phogg éﬁh 0.25 (Pounds O qgrﬁent aci d
0.50 1 d 111 + 40
Ide QPQHP A Piation
2- Chl or oet hyl esré‘&UT“"““'O 125 + 0. Lacre
2- ¢hl or oet hyl phosphoni c 0.50 + 0.50 87 aC|d
15
; A
Nty Ethephon g.125
0.25 0
0.50 0

% Compound 111 + Ethephon 0.125 + 0.125 53

0.125 + 0.25 67
0.50 + 0.50 89
W,
30
2-Chloraethyl ester of 0.125 0
2-chlaroethyliphosphonic 0.2% 0
- acid 0.50
. Compound 111 » _ 0.125 40
N 2-Chloroethyl ester of 0.125 + 0.25 40
40
2-chloroethylphosphonic 0.50 + 0.50 87
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50
55
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45 50 55 30 EP 0262209 Bl TABLE [err] (Cont.) Effect of Representative

Synergistic 5 Conpositions on Defoliation of Snapbean

Pl ant s Conpound/ ' EP 0 262 2@ B1 Conposi ti on

(Pounds Percent ldentification _ per Acre)
Defoliation 15 2-Chl oroet hyl phosphoni c 0. 125 0 20
di am de 0.25 0 0.50

0 25 Compound 111 + JABLEM (Cent.) O0.125 + 0.125 33

2- Chl or oet hyl phosphoni c 0 % di am de
0.50 + 0.50 T00 Hiesh o aegitsinbefide synerars i Ro sbfefide syneraa it O oot et hat

e
conpositions cont ai ni tgmaes it oy ofi q¥napbadiy Plants
cycl opropyl mal onani | ate derivative conpound provide a synergistic effect on
defoliation of snapbean plants. Exanple XVII 35 Effect of Ethylene Gas and
a cycl opropyl nmal ona?PACHPE’ Deri vative ConpBlffd on Abscjssion of Snapbean

Pl ant Lgaves Sol utf s4f'%st conpounds mw i%e"‘Fz%QF N bel ow were
prepared by dissol &M’ 388nounds | n 4BEX e/mg-%ﬁ&-(-é-g-?—%

vol une/ vol ume) containing 0.1 percent volune/volunme of Triton X-100
suntactant commercially avail able from Rohm and Haas Conpany, Phil adel phi a,
Pennsyl vania. In a manner simlar to the procedure described in Exanple VI
, the selutions of test conpounds were applied as a foliar spray to
snapbean plants at a concentration of 125 parts per mllion of active

I ngredi ent or 250 parts per mllion of active ingredient. Prior to
treatnent, the snapbean plants with an exganded 45 trifoliolate | eaf were
topped | eavi ng t wolrthiofoekhydRhesPonifrar yOr Bves. After a%eriod of 24
hours 811 owi ng. tgeahydent, the snapbean pl2sits were placed in 10.3 liter
desi ccators and exposed to ethyl ene gas ah s?concentratio of 0.1 part per
mllion (ppm. A carbon dioxide trap (2 mI'fifliters of 40 "percent potassium

25 Compound 111 + 0.125 + 0.125 33 .
2-Chloroethyiphosphonic 0.125 + 0.25 27
diamide 0.50 + 0.50 100

30
The results in Table M demonstrate that compositions containing an ethylene releasing agent and a
cyclopropylmalonanilate derivative compound provide a synergistic effect on defoliation of snapbean plants.

Example XVIl

35
Effect of Ethylene Gas and a cyclopropylmalonanilate Derivative Compound on Abscission of Snapbean
Plant Leaves

Solutions of test compounds identified in Table N below were prepared by dissolving the compounds in
40 acelone/water (60:40 volumel/volume) containing 0.1 percent volume/volume of Triton X-100 surfactant
commercially available from Rohm and Haas Company, Philadelphia, Pennsylvania.

In a manner similar to the procedure described in Example VI , the solutions of test compounds were
applied as a foliar spray to snapbean plants at a concentration of 125 parts per million of active ingredient
or 250 parts per million of active ingredient. Prior to treatment, the snapbean plants with an expanded

45 ftrifoliofate leaf were topped leaving two fully expanded primary leaves. After a period of 24 hours following -
treatment, the snapbean plants were placed in 10.3 fiter desiccators and exposed to ethylene gas at a
concentration of 0.1 part per million (ppm). A carbon dioxide trap (2 milliliters of 40 percent potassium
hydroxide) was included in each desiccator. The sealed desiccators were then placed in a dark environ-
ment. After a period of 48 hours and 96 hours in which the treated snapbean plants were exposed to

s0 sethylene gas, percent abscission was determined by visual observation of abscised ieaves. The plants were
also rated at 96 hours (48 hours after termination of ethylene gas exposure). The percent abscission values
are reported in Table N as the average -of three replications.
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hydr oxi de) was included in each desiccator. The seal ed desiccators were
then placed in a dark environ- nent. After a period of 48 hours and 96
hours i'n which the treated snapbean plants were exposed to so ethyl ene gas,
percent abscission was deterni BB® 282 2088Jal observati on. of abscised | eaves.
The plants were also rated at 96 hours (48 hours after term nation of

et hyl ene gas exposure). The perceny ﬁg§&|55|on ‘'val ues are reported in Table
N as the average of three repllcat|6 55 31 EP 0 262 209 Bl TABLE N

Ef fect—of Fthylene Gas and a Milonic Acid Derivative Coppound on Absci ssion
of Srjaptirshef Eviylene Gascand @ Mafonic Acid Dexinatine floohb Qim0 Abscistion df Goapbedni Risat licaves

% % s 2} I 88rhf¥ind/SMPbsition identifictioh €N BSdehtatibrP@prt© | FOUT Spercent Abséfé%ngh'o ars

0 EtHylene Gas 0.1 48 Hours 96(ours

0 10 Coft@npound 111 : - ' 126 0 0
17 CdnpousttyiddelGas Et hyl ene Gas 01 125 +}0.1 o 33

10Ge JonpoGordpdbitd 111 125 250 0 1733

50 Cqdnpoufomacund +11E¢ [EhylemeGaas 125 + 0250 +{0.1 33 183

100 The r &smpauad iH Tabl e N denongtrat280t hat a c{)nbi & i on Jof et¥yl end gas
and g cyclCopewnd ! tiat Eiuane Gase deri vat #59e* Bdnpound pr&vi de |a syh gi st]i c

ef fect on abscission of snapbean plant Teaves. alms 20 1. A plant growth
redul at ahe ERGRAS THHIOR JSMBFNrAS itdfa CombimMorebityRAE gdsehP ARFQopspyRialdbantdle- t y pe

I es podsieativé Chintpor@l REIRIBLa, syRedgIRic ieBechoh db3dssibndhimaptead piyrt pa@sphoni c acid, its
derivatives and corresponding salts and esters, and (ii) a

"~ cycl oplabmey| nmal onani | ate derivative conpound havi ng the formula: 25 [err] .30
whgrein: [err] is the sane or different and is one or nore hydrogen or

hal ogén,A slentarysh reguleiodcampositiraudempiisingt (B éin fettivised tegnonsenes| efttylehertybk yasponse

‘pol yhal oraﬁurmygenwcwp"sm&%ﬁyh*oraqtmnhpmmc aide it Serivetiyas/ pnd earesAoRdNG S | |

aryl , ar®f gstgrs. agg (i & RYcdpProRyippienanifag fiprivativf qomgound pawng, tl"’O‘P'éﬂ“k’oxyphosph| nyl ,
acyl, aroyl, al koxycarbonyl, al koxycarbonyl al kyl, acyl am no, sul fonyl am no,

al ley| sul fonyl am no, acyl oxy, al ke?yl }e).r [er] 40 [err] is hydrogen
or al kyl; Y'i0~ Y' -
: C C" ,
\ / - Z'y,
| R';0~Y's—C-C-c-N— ()
30 : ' .
O O Y'g .
wherein:

Z'v4 is the same or different and is one or more hydrogen or halogen, or substituted or unsubstituted
haloalkyl, polyhaloalkyl polyhaloalkoxy, alkyl, alkoxy, alkyithio, alkylsulfonyl, alkylsulfinyl, aryl, aryloxy,
arylthio, arylsulfonyl, nitro, cyano, dialkoxyphosphinyl, acyl, aroyl, alkoxycarbonyl, alkoxycarbonylalkyl,
acylamino, sulfonylamino, alkylsulfonylamino, acyloxy, alkenyl or

-CH=CHCH=CH-;

Y’s is hydrogen or alkyl ;

Y7, Y's, Y's and Y10 are mdependently hydrogen, halogen or alkyl ;

Y'%1 is 0,8, or NH ;

R'10 is hydrogen, ammonium, alkylammonium, polyalkylammonium, hydroxyalkylammomum, poly-
(hydroxyalkyl)ammonium, an alkali metal or alkaline earth metal or substituted or unsubstituted alkyl,
hydroxyalkyl, alkoxyalkyl, atkoxycarbonylalkyl, alkylaminoalkyl, dialtkylaminoalkyl, aryl, mercaptoalkyl,
alkyithioalkyl, aryithioalkyl, aryloxyaikyl, alkylsylfonylalkyl, alkyisulfinylalky!, acylalkyl, aroylatkyl, diatkox-
yphosphinylalkyl, diaryloxyphosphinyialky!, hydroxyalkyithioalky!, hydroxyalkyfsuifonytatkyl, alkoxyalkyi-
thioalkyl, alkoxyalkyisuifonylalkyl, poly(oxyalkylene)alkyl, cyanoalkyl, nitroalkyl, alkylidensamino, car-
bamoytlalkyl, alkylcarbamoylalkyl, dialkylcarbamoylalkyl, aminoatkyl, acylaminoalkyl, acyloxyalkyl, alkox-
ycarbonylaminoalkyl, cyanoaminoalky!, carbamoyloxyaltkyl, alkylcarbamoyloxyalkyl, dialkylcarbamoylox-
yalkyl, alkoxycarbonyloxyalkyl, alkoxycarbonylthicalkyl, aminosulfonylaikyl, alkylaminosulfonylalkyl or
dialkylaminosuIfonylélkyl ;
in which the amount of compound (i) used with agent (i) results in a mixture having a greater plant
growth regulating effect than the sum total plant growth regulating effect of agent (i) and compound (ji)
used alone.

40
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2. A plant growth regulator composition according to claim 1 wherein the 2-chloroethylphosphomc acid
derivatives are chosen in the group comprising :
1- The bis(acid chloride) of 2-chlorosthylphosphonic acid
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[err] are independently hydrogen, halogen or alkyl [err] is OGS, or NH
[err] is-hydrogen, ammoni um al kyl ammoni um pol yal kyl anmoni um

hydr oxyal kyl anmoni um pol y- (hydpoxged 20elBemoni um an al kali netal or
‘al kaline earth nmetal or substituted or unsubstituted al kyl, hydroxyal kyl,
al koxyal kyl , al koxycar bonyl al kyl . al kyl am noal kyl , di al kyl am noal kyl, aryl,
mer capt oal kyl , al kyl t hi oal kyl, aryl tTRBH#aNkyl , aryl oxyal kyl,

al kyl syl fonyl al kyl , al kyl sul finyl al kyl, acyl al kyl, aroyl al kyl , di al kox-
yphosphi eydceds lE)fMenéhia%rab{d QMMWMM‘MW&WA Eathpourtator 1ABISIbrf |St1$]ib8a’1h| Frant Leaves

hydr oxy

Y Ko o BRSBTS o GBI R PROT | oy TR ISHT ot 1
al kyl i deneam no, car- banoyl al kyl ,| al kyl car banoyljal |4¢Hours 96 Hours
di al kylicar bgppgi ar Ryt am noar Ky {-acyram noal KyTl[,” acyg oxygr KyT, @I Kox
ycar borjyl ang gi cyanoam noal kiyl , ggr banoyl oxyal kyﬁ , 0

al kyl,[,:arbarr@y ydahlfyl di al kyl carfpanoyppx- yal kyl, algoxydar bonyt oxygl kyl ,
al koxydar bO@Urh;Sd&hd)ﬁhk:ytth ieisigagsul flonyl abkylo.s al kyfl ami gosul flonyl abdky! dr
di al kyljam nestpdurnysh al kyY i n which thes@nount off congmpund (i i) sed With
agent, (|) re&tﬂ)djﬁdflﬂ ﬁemyueﬂetuae haV| ng asq@w@at er Iants:growt regod atirig
ef fect tiran ITIU stnTtota—ptant wrTegut dLI IIL effect agent—(T)—and

compound () f SR 5l Heon%@mééétrf i rZDA ﬁp%aaae nse%agg%%r aggrgoggf\aiomﬂate
-accor di pg. 1.0 o "ﬁblmd eb@ ctq) BhiGaveC] erivatives
are chosen in oup co%‘p'l"g I'S aC| chl oride) of

2- chI or ety | phosphonl c acid 32 EP 0 262 209 Bl TABLE N Effect of

Et hyl ene Gas and a Mal onic Acid Derivative Conmpound on Absci ssion of
SnapBtan R gt k@ RFulRor compeRidh smlisike IPANSéthyldnd rdsPéhdé of stBy3dnb-Bipe response
Concent r atihdaBind Bgsil, comprising @I ZehivkoethipBIRisStBhio Acid,StsHidtivaives and coriEpohttiny’ Salts

Cont r ol and esters, and (i) a cyclopropylmalonanilate derivative compound having the formula: 0

0 Ethylene Gas 0.1 0

0 10, Conpound 111 125 0
17 Cdfpound 111 + Et hyl ene Gag;. Y9 Y'7125 + 0.1 33

100 Conpound 111 10\ «5Y250 33

50 Conpound 111 + Ethyl ene Gas 250 + O 83

100 15 The results iR',pabYe, onblnatlon of ethyl ene
gaévamd a cyclopropylnalonanllate erlv co provi de a synergistic
ef fect on abscission of snapbean ant e§ d ai ns

wherein:
Z'y+ is the same or different and is one or more hydrogen or halogen, or substituted or unsubstituted
haloalkyl, polyhaloatkyl, polyhaloalkoxy, alkyl, alkoxy, alkylthio, alkylsulfonyl, alkylsulfinyl, aryl, aryloxy,
arylthio, arylsulfonyl, nitro, cyano, dialkoxyphosphinyl, acyl, aroyl, alkoxycarbonyl, alkoxycarbonylalkyl,
acylamino, sulfonylamino, alkylsulfonylamino, acyloxy, alkenyl or
’\.« -CH=CHCH=CH- ;

‘s is hydrogen or alkyl ;

¥'7, Y's, Y's and Y'yo are independently hydrogen, halogen or alkyl ;

41 i5 0,5, or NH ;

R'10 is hydrogen, ammonium, alkylammonium, polyalkyfammonium, hydroxyalkylammonium, poly-
(hydroxyalkyl)ammonium, an alkali metal or alkaline earth metal or substituted or unsubstituted alkyl,
hydroxyalkyi, alkoxyafkyl, alkoxycarbonylalkyl, alkylaminoalkyl, diaftkylaminoalky!l, aryl, mercaptoalkyl,
alkylthioalkyl, aryithioalky), aryloxyalkyl, alkylsylfonylatkyl, alkylsulfinylalkyl, acylalkyl, aroylalkyl, dialkox-
yphosphinylalkyl, diaryloxyphosphinylalkyl, hydroxyalkyithioalky!, hydroxyalkyisulfonylaikyl, alkoxyalkyi-
thioalkyl, alkoxyalkylsulfonylalkyl, poly(oxyalkylene)alkyl, cyanoalkyl, nitroalkyl, alkylideneamino, car-
bamoylalkyl, alkylcarbamoylalkyl, diaikylcarbamoylalkyl, aminoatkyl, acylaminoalkyl, acyloxyalkyi, alkox-
ycarbonylaminoalkyl, cyanoaminoalkyl, carbamoyloxyalkyl, alkyicarbamoyloxyalkyl, dialkylcarbamoylox-
yalkyl, alkoxycarbonyloxyalkyl, alkoxycarbonyithioalkyl, aminosulfonylalkyl, afkylaminosulfonylalky! or
dialkylaminosulfonylalkyl ;
in which the amount of compound (i) used with agent (i) results in a mixture having a greater plant
growth regulating effect than the sum total piant growth regulating effect of agent (i) and compound (ii)
used alone.
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2. A plant growth regulator composition according to claim 1 wherein the 2-chloroethylphosphonic acid
derivatives are chosen in the group comprising :
1- The bis(acid chloride) of 2-chloroethylphosphonic acid

* RN 0K R
' = ¢ L M § =*




1. A plant growth regulator conposition conprising (i) an ethylene response
or ethyl ene-type response induci ng a%% t, conprising the

2- chl or oet hyl phosphoni ¢ acid, itsER@ 2209 Bls and correspondi ng salts and
esters, and (i i) a cyclopropyl nal onani | ate derivative conpound having the

formula: 25 J gtreg“opc c‘[c%rstglof Sinbidin ABEnHic jff ferent and is one or
ror ¢ hydr ogert di Hhcstobhor SYAS biikrbh £ idbothBRMBRIc kb ed hal oal kyl |

pol yhal oal kyl4 TH lln L dro b diddte QP%hlo?b W ﬂoEBthc akdy! sul fonyl,

al kyl sul finyls. 1R Mixed Bty Em(ﬂhydl%ﬁ%hérm FesteP b chlélobMdHosphBiié 5 Cyano,

di al koyyphos pdiTRY mixedSripynyl 3hd3hydroRyHhensy @iékide 8 iéntorcdtnisprassranibadky | al kyl

acyl am no, suj-fraggtradrddiy méHobistdr BL2-EHRBkHRIBhd3phonid @yt OXy, al kenyl or ZCH =
CHCH = CH-; 48 The bis(phenjljastér| of R-Shikryeliypesphddic aaiikyl ; [err] are independently
hydr ogen, hal B Jeditefdchidlopyrbcateft®r ¢yllici este@fS;chlonoethﬂ'lhhofphomq aclds hydr ogen,

ammoni um al kipk Twensaligen nyclipestey al dcshlognetpiphasphonibgad oxyal kyl anmoni um  pol y-
(hydr owyal ky| Y1afsiioydicianid eyplicakticd! 2-chierbethylphpspadricdeidne eart h metal or
substitut ed of2- Jhe @thgdronyahesyl ménkgster OQB-ChlomethmmMyéﬂ Rejd (whigh k%k‘?d!' leglymeric
al koxycar bonyPadkyl , al kyl ani noal kyl d| al kyl am noal kyl, ary

nmekcapt oal kyI 13- 5’! (‘E‘WA'I‘%?'FV"“%WWP%*% obziFhiay °"‘V'8P é‘F"P(yI

al kyl s%l fonyl Yr °‘hy&'f°km"%'1¥ a9stes o ?h'°' 'P s '°a di al kox-

yphospHi nyl al m_g??% I os mc acé ?‘k

g?lggg;)éﬂ(wlss .}ﬂ‘géz f’ &é;fter P% 'bmethy' hgﬂpg cacﬁl troal kyl ,
al kyl i deneam {0 dn g?f:, K lpho fi EJ °f°° ¥ beid

di akkylcar ban:g,yb thyich , acy am noal kyI acyl oxyal kyl , al kox-

ycar bo ny| am nﬁalfﬂféfﬁnlxedcﬁﬁﬁn%rﬂ-w&aiﬁydnyl iRl @QM&@&H)QAhKéthlC acid
al kyl car banoyl oxyal kyl , "di al kyl car bamoyl ox- yal kyl, al koxycar bonyl oxyal kyl ,

al koxycardomnyd gk @@Mh%bguh&iﬁ'bdﬂﬁ&bi{lcfn%wnﬁddﬁy lanyord nyiaﬁtﬁ’s Na A infvaiey [l Jayd of @rfe
di al kyl am nasubrbérypnhadpkiotic acdiddedititicdarb RBosanTLINg folldwing Qi U rsddigrh,i Jumirded zint,t h
agent £si ) r eawdsib®, litsiun@ M Xture having a greater plant growh regul ating
effect than the sumtotal plant growmh regul ating effect of agent (i) and
conpound 4 i iThe plae grozrihoagulatds Sorposifionpdcaerdingyioleinh 1 comprising &rchieroetivdnbparhesye acid
accordi ng t ¢ethepronhand akeieredpyimetaeaniiecdibesn geenayhateaptgnaing BIP (PEe vat i ves
ar hosen in the group conprising: 1- The bis(acid chloride) of

- chl of%et hyl phosphoni ¢ acid 32 EP 0 262 209 Bl 2- The pyrocat echol
cyclic ester of 2-chloroethyl phosphonic acid
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3- The 4-chl oropyrocatechol cyclic ester of 2-chloroethyl phosphonic acid 4-
The m xed et hyl and 2-hydroxyphenyl diester of 2-chloroethyl phosphonic acid
5- The m xed butyl and 2-hydr oxyFiner2ge 208 Bst er of 2-chl oroet hyl phosphoni c
acid 5 6- The m xed propynyl and 2-hydroxyphenyl diester of

2- chl or oet hyl phosphonic acid 7- The 2- chloroethyl nDnoester of

2- chl or oet hyl phosphoni ¢ acid 8- The b\s phenyl)e a
2- chl or oet hyl phosphoni ¢ a€HgCBy~ Q'+reCt-e¢1~a¢:h+HH83chol cyclic ester of
acid 10- The salifjen cychif€/ester of

2- chl or oet hyl phosphoni
2-chl groet hyl phosphoni ¢ acid 10 11- Sallcy0$3c acid cyclic ester of
acid 12- The 3-hydroxyphenyl nonoester of

2- chl or oet hyl phosphoni
2- chl or oet hyl phosphonic acid (which exists in polyneric form 13- The

bi s(2- oxo- pyrrolidinyl nethyl)ester &f /72- chloro, ! phosphoni ¢ acid 14- The
o- hydr oxyphenyl nonoester of ¥Qth Ur§e't'|¢¢ac'| dis 15- The
m xedsl sopropyl and 2- hydr oxyphengl die%;er of hl or oet hyl phosphoni c
acid. 16- The mi xed octyl and 2-hydroxyphenyl dﬂgster of

2- chl or oet hyl phosphonic acid 17- The m xed hexadecyl and 2-hydroxyphenyl

di &ster of 2-chl oroet hyl phosphoni c_acid 18- Theepm xed tridecyl and

2- hydr oxyphenyl diester of 2- chId{BZthylphos nic acid 19- The anhydri de
of 2-%hl or oet hyl phosphoni ¢ 4820~ C—~nNRR jor oet hyl phosphoni ¢ aci d
21- The m xed butyl and 2- hydrquphedyl die of 2-chl oroet hyl phosphoni c
acid 3. The plant growth regul ator conpositip ﬁn according to anyone of
clains 1 or 2, in which the salts of the 2-c oroethylphosphonic aci d
derhuatlve are chosen in the foI ng group:._sodium alum nium zinc, 25
potaSS|un1 lithium 4. The,pl: :§Zo&¢h reg Qr fonposition according to
claim1 conprising 2-chloroéthyl phosgho e 3 & hephon) and a

cycl opropyl mal onani | ate choserp anongot he co -ounds havi ng the formnul ae: 30
35 40 45 50 56 EP 0 262 209 Bl 5 [err]

O0O0O0O0O0O00

25
CH3CHZ—O——ﬁ——C—-%-—NH-4§::>~CI
i
N\ 0 o F
30
HO—C—C—C— NH~©—- ct
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10 15 [err] [err] [err] 25 [err] O 0 30 [err] F
40 145 50 55 34 l 111211211111211211211212122112121 * C L
M S * EPO 262 209 Bl 5 [EPPJ26R208B1 (o 15 20 25 5. The pl ant
growt h regul ator conposition according to claim1 in which the

cycl opropyl mal onani | ate derivative_cggpound Is a derivative salt 6. The

pl ant growt h regul at or conposition\a cording tg aim5 in which the
derivative salt is selected PPonfan<a T‘l”ﬁI al kaline earth netal,
ammoni um al kyl ammoni um  pol yal kgl ammorg um hydrox- 30 yal kyl anmoni um
pol y( hydr oxyal kyl ) ammoni um or m xtures thereof 7. The plant growth
regul at or conposition according to claim1 in which the weight proportion
of the ethyl ene response or ethyl ene-type response inducing agent to the

cycl opropyl mal onani | ate derivative conmpound is fromO0.1: 1000 to 1000: O.1.
preferably 1:500 to 500: 1 35 8 A nethod for regulating plant growth which

conprises applying to the plant a grow h ul at or conposition
according to anyone of clai Lo 2" QcIheH t hd g0f regul ati ng pl ant
grow h according to claim8 in mhuchtfngsyner' ic plant growth

: (o] .

15
~C—C—C—NHr ‘@'CF3
20 HO i I
e} o}

25 5. The plant growth regulator composition according to claim 1 in which the cyclopropyimalonanilate
derivative compound is a derivative salt

6. The plant growth regulator composition according to claim 5 in which the derivative salt is selected
. from an aikali metal, an alkaline earth metal, ammonium, alkylammonium, polyalkylammonium, hydrox-
\_/ 30 yalkylammonium, poly(hydroxyalkylJammonium or mixtures thereof

7. The plant growth regulator composition according to claim 1 in which the weight proportion of the
ethylene response or ethylene-type response inducing agent to the cyclopropylmalonanilate derivative
compound is from 0.1 : 1000 to 1000 : 0.1, preferably 1:500 to 500 : 1

35

8. A method for regulating plant growth which comprises applying to the plant a plant growth regulator

composition according to anyone of claims 1 to 7.

t\/' 9. The method for regulating plant growth according to claim 8 in which the synergistic plant growth
40 regulator composition is applied to the plant at a rate of from 0.001 pounds per acre to 100 pounds per
acre (which corresponds to 0,001 to 112 kg/ha ).

10. The method for regulating plant growth according to claim 8 in which the synergistic plant growth

regulator composition is applied to the plant at a rate of from 0.01 pounds per acre to 15 pounds per

45 acre (which corresponds to 0,01 to 17 kg/ha ), preferably 0.1 to 5 pounds per acre {which corresponds
to 0,1 to 6 kg/ha ).

Revendications
s0 1. Composition régulatrice de croissance des plantes, comprenant (i) un agent induisant une réponse 2
Féthyl2ne ou une réponse du type réponse & I'éthyléne, choisi entre I'acide 2-chloréthylphosphonique,
ses dérivés et les sels et esters correspondants, et (i) un dérivé de cyclopropylimalonanilate répondant

2 la formule :
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40 reqgul ator conposition is applied to the plant at a rate of from

0. 001 pounds per acre to 100 pounds per acre (which corresponds to 0,001 to
112 kg/ha ). 10. The method for E(Pe%ﬁg 220%R] pl ant growth according to claim
8 in which the synergistic plant growth regul ator conposition is applied to
the plant at a rate of from0.01 pqunds,,per acre to 15 pounds per 45

acre (which corresponds to 0,q1- to 1B g?ha ), preferably 0.1 to 5 pounds
per acre (which corresponds to d! i‘cte-@'k‘é/ma) ngj.catl ons 50 1.
Conposition regul atrice_de croi ssance /des pl ant génant (i) un agent

i nduissant une reponse mlida‘f‘h’yhb'r\‘e?m@:u "& type reponse a

M hyl bne, choisi entre |'acde 2- c)'(_?oret Ig6$sph ue, ses dé6rives et |les
sets et esters correspondants, et (ii) un i ve de cycl opropyl mal onani | at e
répondant A la fornule: 55 35 [ limt [ittle HII 111 11
1~ Eensgaq@gle :209 Bl [err] [err] dans laquelle: to | es substituants
Z' 1ont lescubstiiugnte €' o sortlidprtidyes rou siifiétents efieprésentortrin oy rplugiaurp ubstiteagtsshoisis
subst i t uarfpe Undipegdine, uarhalogénp 'ohgas omypese subglituép g1 o?bmst@{és -delegépaltsg ealyhalo-
subst i t ueéRAlYRo RoNhAlosdnelkREs alkii | algom Alkkipioe akyelionyls glkyigdindekyie, arvloxy,
pokyhal o ;?FY‘a"l"% ' “'f°&Y'R iteo, cvawSﬁngqvww'ﬁ.aav'e-ém 1%‘191‘310%%3'@ alkoxycarbony-

al kyI sul figfgyle acy '|’n ?e°’“ °8¥'§H“EB(9"‘V' F?‘P"P'ﬁ'i"% acyloy aAcimieRy| e, nitro, cyano,

di al Kbxyph e 1 '@q%r&' ar oyI e @ oxycar bonyl e. al koxycar bony-

| al kyl _e aczg?‘cieééb etS 10 %turﬁtr?é %ler%wnmgqu L\g{lgggne’ ur?@(oa qu u%‘lgFo%n ! e et

15

Y' X X, Y'S et ,)(“,,gp,gsg%%sggg pﬁmgpgqﬂm [ ndependamrent " hydr ogene, un

hal ‘aggne ou &) Wp@d&ﬁe MJ&%E&e un groupe ammoniufn 4&kyfaﬁﬂfoﬁl§rﬁ afkylamm@Hilintl Thy@r Oupe
NH  WR O rRRyMgRmenitm, AR HhATEG SikyatimSHiurt! BiE m@BTERAA-G un Mefey hisdiREBiddRou un

pol yal ky| aoups) istiStité Yo néH Qi KaityRITRIRxyEkyle PaMoXfalkyislr aiksyyearkonl IS QIRyIaHR  UN
met al  al cabaugled talkylanikbiRyle, AlyloanbrodptdaRyié, AINthREtkyE) aittfdaRfe, aBlbFdikyle LdkyRiA- NON
subst i t u6 forglakyié, alkylaythyaikyia lakiykiRyle, akdyalkyia | disikbephaaphirglakgiar diayiyyshosppingal-

al kylam - kpleahyldsokyalkylthioatkia; | nadrpxyeliatiduidngialkyde, \alkaxyalkgthicakylep alkdkyaligyisulfonylalkyle,

al kyl t hi oakpkyalkylénejalkyihi cyaialkyib.avitroalkylé, alkylidérieyamine. edriberriogalkyie, Alkyioatbaintyfdiier

al kyl sul f il ydizkvicgibamoylaliyio) amnikedliele, a¢% » eacylehivalkyier xaforuserpeniviapinedifyiel e,
di ar yl oxy [SHe&epiRe |°aFafba£‘5PV'°xya'k | aliylcay a'FRWIWW'G%{PWV'EXYa‘ky'ei alkoxycar-
hydr oxy a| qtyéodyqilg pl&qxwfbenyltgp gmw{fmy 5qu(.yqHglammosulfonylalkyle ou dialkylami-

al koyal ky} oI al kyl ene) al k an

ni t rozl kyl é"s Eﬁ ﬁ;} p % Paﬁ"gj/ﬁa@e% (? %é\'f% bé f{y‘ d'un
mélange a ant un e e régu étlon e cro:ss nce d plantes su eur Ia som l'effet de
régulation de croissance des plantes de I'agent (i) et de celui du composé (i) utilisés séparément.

35 2. Composition régulatrice de croissance des plantes suivant la revendication 1, dans lagquelle les dénvés
d'acide chioréthylphosphonique sont choisis dans le groupe comprenant :
- Le bis(chlorure d'acide) de I'acide 2-chloréthylphosphonique
. L'ester cyclique de pyrocatéchol de I'acide 2-chloréthylphosphonique
. L'ester cyclique de 4-chioropyrocatéchol de I'acide 2-chloréthylphosphonique
. Le diester éthylique et 2-hydroxyphénylique mixte de {'acide 2-chlorethylphosphomque
. Le diester butylique et 2-hydroxyphénylique mixte de 'acide 2-chloréthylphosphonique
. Le diester propynylique et 2-hydroxyphénylique mixte de F'acide 2-chloréthylphosphonique
. Le monoester 2-chloréthylique de {'acide 2-chioréthyiphosphonique
. L'ester bis(phénylique) de I'acide 2-chloréthylphosphonique
. L'ester cyclique de tétrachloropyrocatéchol de I'acide 2-chloréthyiphosphonique
10. L'ester cyclique de saligénine de I'acide 2-chioréthylphosphonique
11. U'ester cyclique d'acide salicylique de ["acide 2-chioréthylphosphonique
12. Le monoester 3-hydroxyphénylique de l'acide 2-chloréthylphosphonique (qui existe sous forme
polymérique)
50 13. L'ester bis(2-oxo-pyrrolidinylméthyle) de l'acide 2-chloréthyiphosphonique
14. Le monoester o-hydroxyphényligus de l'acide 2-chloréthylphosphonique
15. Le diester isopropylique et 2-hydroxyphénylique mixte de l'acide 2-chloréthylphosphonique
16. Le diester octylique et 2-hydroxyphénylique mixte de I'acide 2-chloréthylphosphonique
17. Lo diester hexadécylique et 2-hydroxyphénylique mixte de I'acide 2-chloréthylphosphonique
56 18. Le diester tridécylique et 2-hydroxyphénylique mixte de I'acide 2—chloréthylphosphomque
19. L'anhydride de I'acide 2-chloréthylphosphonique
20. L'acide 2-chloréthylphosphonique
21. Le diester butylique et 2-hydroxyphénylique mixte de I'acide 2-chloréthylphosphonique.
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| e, dial kyl carbanoyl al kyl e, am noal kyl e, acyl am noal kyl e, acyl oxyal kyl e,
al koxycdr bonyl am noal kyl e, cyanam noal kyl e, car banoyl oxyal kyl e,

al kyl car banoyl oxyal kyl e, dialkyIcE?BéﬁBép%?§alkyle, al koxycar -

bonyl oxyal kyl e, al koxycar bonyl t hi o-al kyl e, am nosul f onyl al kyl e,

al kyl am RoS ghdya¥onsddiiee Y c%is?aki%% 3 Haite? Sivant ru.%ggfata&nauev&e@ﬁ%.&aﬁ&@qsm 2,
| aquel | & T 2 Wt fos G6ls GOTBI0E Fackde! chiotetrylpeahoRiEesot HAGH kark 1 grébipd Shbant -
resultat | @bs&sldd $biud, duhinilkieR 48 Sind Y48 Bbtaddidmt b&kmigle. " egul ation” de
croi ssance des plantes sup6rieur a |la some de |'effet de regulation de
Croi ssance despositic s fatide db cRGRAte dds plaftes Slvafal tobendidatic® MXOMProfant de IaLilid -Ses
separ enent . chidséthylpho$phdiiRas iGtHéprbny & G ldadvE id6 eyditpropyiNbIGRARGBHEIS Parfli RE t&Fposss

sui vant | a répareladiaoaibimies 1, dans | aquelle |l es d~rives d' acide

chl or ~t hyl phosphoni que sont choisis dans | e groupe conprenant: 1. Le

bi s(chl orure d' acide) de |'acide 2-chl or6thyl phosphoni que 2. L'ester
cycliq¥e de pyrocat~chol de |'acide 2-chl or5thyl phosphoni que 3. L'ester
cyclique de 4-chl oropyrocat6chol de |'acide 2-chlorethyl phosphoni que 40

4. Le diester dthylique et 2-hydroxyphenylique mxte de |'acide

2-¢hl or et hyl phosphoni que 5. Le diester butylique et 2-hydroxyphénylique

m xte de | ' acide 2-chl or6thyl phosphoni que 6. Le diester propynyliqgue et
2-hydr3xyph6ny|ique m xte de |'acide 2-chl or6thyl phosphoni que 7. Le
nonoest er 2-chlorethylique de |'acide 2-chl or6thyl phosphoni que 8. L'ester
bi s(ph6nylique) de |'acide 2-chlorethyl phosphoni que 45 - 9. Uester
cyclique de t6trachl oropyrocat 6chol de |acide 2-chl ordthyl phosphoni que 10.
L' egteg cyclique de salig6nine de |'acide 2-chlordthyl phosphoni que 11.

| ' ester cyclique d' acide salicylique de |I'acide 2-chlorethyl phosphoni que
12. Le nonoester 3-hydroxyph6nylique de |I'acide 2-chl orethyl phosphoni que
(qui existe sous fornme polym-rique) 50 13. iester

bi s(2-oxo-pyrrolidinyl ndt hyle) de |'acide 2-chl orethyl phosphoni que 14. Le
nonoes#ser o- hydr oxyphenyl i que de | ' aci de 2-chl orethyl phosphoni que 15. Le
di ester isopropylique et 2-hydroxyph6nylique m xte de |'acide

2-chl or ~t hyl phosphoni que 16. Le diester octylique et 2-hydroxyph~nylique

m xte de |'acide 2-chl ordthyl phosphoni que 17. Le diester hexadecylique et
2- hydr oxyphényl i que m xte de |'acide 2-chl ordthyl phosphoni que 55 1 8.
LeNdi ¥t er tridéecylique et 2-hydroxyphenylique m xte de |'acide

2- chl or 6t hyl phosphoni que 19. L'anhydride de |'acide

2- chl or dt hyl phosphoni que 20. L'acide 2-chl ordthyl phosphoni que 21. Le

di ester butylique et 2-hydroxyphdnylique m xte de |'acide

2- chl oget hyl phosphonique. 36 | !IH 111111111111111111111111111 EP 0 262
209 Bl :
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3. Conposition regulatrice de croissance des plantes suivant |'une

quel conque des revendications 1 et 2, dans laquelle |l es sels du dériv6

d' aci de 2-chl or 6t hyl phosphoni quepspoéz 2p8@1si s dans | e groupe suivant: |es
sels de sodium d'alum nium de zinc, de potassiumet de lithium 5 4.
Conposi tion r~gu|atrice de croi ssance des plantes suivant |a revendication
1, conprenant de |"acide 2- chlor6thy osphoni gue (6t h6phon) et un derivé6
de cycl opropyl nal onani | at e gheusic-pa kes e 0 ~§3repondant aux

formules: tOt5 20 25 30 35 40 25 5@ 55 EP o) 09 BL50 0 10
[err] 0 20 30 3540 0 0 55 5. Cbnpéhltlomaregulatrlce de croi ssance
des plantes suivant la revendication 1, dans laquelle |le ddriv6 de
cycl opropyl mal onani | ate est un sel. Cbnp05|t|on rngul atrice de
croi ssance des plantes suivant Aéig dans laquelle le sel du
38 -.| I\_H_A'T-IIIIIII 111
10 ]
(N HO‘C‘SZC—NH ﬂ\lc
it il *
15 0 o —\':"/
CHy
r-:o—c—c-/—c--_q:q—-f-‘-\_c,
\ q 1. \—=/
b ) 0 o

ca;cufo—c—:{——c—m ¢ Nc:
‘l “ w
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7
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s5 & Composition régulatrice de croissance des plantes suivant la revendication 1, dans laquelie le dérivé de
cyclopropylmalonanilate est un sel.

6. Composition régulatrice de croissance des plantes suivant fa revendication 5, dans laquelle le sel du

AR

38



EP 0262209 Bl ddriv6 est choisi entre un sel de netal alcalin, un sel de
nmdt al al calino-terreux, un sel d'amonium un sel d'alkylamonium un sel
de pol yal kyl anmoni um un sel d' hygs @sgapégysanmoni um un sel de poly-

hydr oxyal kyl ) ammoni um ou leuris fi~langes. s 7. Conposition régulatrice de
croi ssance des plantes suivant |l a revendication 1, dans |aquelle |e rapport
pond6r al dedérivisbetoisi entte b seh de mdtel al@fronsee! de nStakafpplingriamrow, unisrt d'aBPONIE® udu
type repons@l dalkylammoniymeurnte! 66 Peixalyiaamenius). 4p sl Sy drenyalivianmopive. wstel dorghri s
dans | i nt ePgeryalyigmmgniym pp s Néleoges: 0, 1, de pr 6f 6rence de 1:500 A 500: 1.
JO 8. Pr 06 e de r6 ul ati on de croi ssance d' une plante, qui con5|ste a

li gt 1'03 %"aﬁ'ﬁ%d% GRSt Jeg piapte EH“’&E“ 2 9’1{1'83‘&9?6 dags, ayell Ant
e
de croi ssan ° ° °° ) Jn'?“"gndat\'? ?1t°°m5" ﬁ'a"’”a L gce

conp05|t|on synorglque régul atrice de cr0|ssance des plantes est appllquee

A l'a pagt eprbesddad é%atﬁ@d@er&@én&%ﬂﬂg thre, qui coﬁ;j 99&? war 3 glaugg Uw%mﬁcr e

(ce qui corpgiiREde eoldsiintsAdsX pftedbuldsht réhe hdetco dicatibiiCt
regul ati on de croissance d' une plante suivant Ia revendl cation 8 dans

| equel | 8. CrIoqEas s isguatcl BEEgEsaMR duREHEAS Siva IKXeveRaieiiGEE A6R 16408 IPdompbdmn €St
appl i quee asyhagifilearifufatride B cloRsancal@os(pidiths pauPsligiara 1aglaste & uhJauR @eMB1 péund acr e
(ce qus corpaesq@a d0pounts patacrede dqhij Ebireshoddra rghdxade,0,0d€a pradighnence de 0,1 A 5
20 pounds par acre (ce qui correspond & un taux de 0,1 a 6 kg/ha).

Pat ent andrRiedéeé de réguiatiamuesrgissancg ulyne plantRaiyaitileevangicaieorss, Ransriasel el ositios ,

di e (i) ein svhergiaye réquiatrice, deRpissancecdes plantesi@stappitgée 2 Ia piahte Arup ddux fo R0 LRRYND kA ner
et hyl enar t i 3P FReRenedsear acrm (Re-nyi corpenopha s iede0.ehd &F ) FpPESone e it 5

der en 2Der i VRIS RAPCE{EL P eRueeaceb2 Whlayede Bip Ekaha):  und (ii) eine

Cycl opro%zl rrtal o?gm | at deri vat ver bi ndung der For rrel : 30

Y 9 v 7 Fepe e C- G N 36 II ~1 1

! 3'?us mme 2 %zur gulieru Jides fﬁa wachstums, die .(i | ittel zur Eaduq{uyn emerIEliH-
o ﬁa

wori n:
- fes
Wasser st of foen Ine Y%F‘ ﬂihﬁfl woldos el 2 &Eth ure, deren

25
unsubsti t ui ghésS HaI ogenal ;ﬁ%ﬁ Po haI ogenza'?ek I |°prlgm1' hal oge%ngat‘l’(e(;?&dm%
Al koxy, Al kylt- hio, Al kylsul fonyl, AryI Aryl oxy, AryI thio, Arylsul fonyl
Nigro, Cyano, D al koxyphosphinyl, Acyl, Aroyl, Al koxycarbonyl,
Al koxyear bonyl al kyl , Acyl am no, Sul fvprgl g\ no, Al kyl sul fonyl am no, Acyl oxy,
Al kenyl oder -CH = CHCH = CH bp tet Y' 6 Wasserstoff oder Al kyl

ist, Y7. YS, Y g und YV1 o unab Q/oneﬁnand sz'elrstoff Hal ogen
oder Alkyl sind, Y41 0. s odar, Nl—bl ®/
_ O

3 0 Y'
\/ umfapt, worin:
Z'11 gleich oder unterschiedlich ist und ein oder mehrere Wasserstoff- oder Halogenatome, substituier-
40 tes oder unsubstituiertes Hafogenalikyl, Polyhalogenalkyl, Polyhalogenalkoxy, .Alkyl, Alkoxy, Alfkyit-
hio,Alkylsulfonyl, Aryl, Aryloxy, Arylthio, Arylsulfonyl, Nitro, Cyano, Dialkoxyphosphinyl, Acyl, Aroyl,
Alkoxycarbonyl, Alkoxycarbonylalkyl, Acylamino, Sulfonylamino, Alkylsulfonylamino, Acyloxy, Alkenyl
oder
-CH =CHCH = CH- bedeutet,
45 ‘s Wasserstoff oder Alky! ist,

Y7, Y's, Y's und Y"1o unabhéngig voneinander Wasserstoff, Halogen oder Alkyl sind,
"s1 O, S oder NH ist,
R0 Wasserstoff, Ammonium, Alkylammonium, Polyalkylammonium, Hydroxyalkylammonium, Poly-
{hydroxyalkyl)ammonium, ein Alkali- oder Erdalkalimetall oder substituiertes oder unsubstituiertes Alkyl,
60 Hydroxyalkyl, Alkoxyalkyl, Alkoxycarbonylalkyl, Alkylaminoalkyl, Dialkylaminoalkyl, Aryl, Mercatoalkyl,
Alkylthioalkyl, Arylthioalkyl, Aryloxyalkyl, Alkylsulfonylalkyl, Alkyisulfinylalkyl, Acylalkyl, Aroylalkyl, Dial-
koxyphosphinylalkyl, Diaryloxyphosphinylalkyl, Hydroxyalkylthioalkyl,Hydroxyalkylsulfonylalkyl,  Alkoxy-
alkylthioalkyl, Alkoxyalkylsulfonylalkyl, Poly{oxyalkylen)alkyl, Cyanoalkyl, Nitroalkyl, Alkylidenamino,
Carbamoylalkyl, Alkylcarbamoylalkyl, Dialkyicarbamoylalkyf, Aminoalkyl, Acylaminoalkyl, Acyloxyalkyl,
85 Alkoxycarbonylaminoalkyl, Cyanoaminoalkyl, Carbamoyloxyalkyl,Alkylcarbamoyloxyalkyl, Dialkylcarba-
moyloxyalkyl, Alkoxycarbonyloxyalkyl, Alkcxycarbonylthioalkyl, Aminosulfonylalkyl, Alkylaminosulfony-
lalkyl oder Dialkylaminosulfonylalkyl worin die Menge der Verbindung (ii), die mit dem Mittel (i)
verwendet wurde, eine Mischung ergibt, die eine groBere, das Pflanzenwachstum regulierende Wirkung

* ) 0
. * [ L L] S *




R1' 0 Massorstoff, Ammoni um Al kyl ammoni um  Pol yal kyl anmoni um

Hydr oxyal kyl ammoni um  Pol y- (hydr oxyal kyl ) ammoni um ein Al kali - odor
Erdal kal i netal | odor substitui ergree 2621209 Bisubstitui ertes Al kyl, 60
Hydr oxyal kyl , Al koxyal kyl, Al koxycarbonyl al kyl, Al kyl am noal kyl,

D al kyl am noal kyl, Aryl, Mercatoal kyl, Al kylthioal kyl, Arylthioalkyl,
Aryl oxyal k{)ﬂ als /ol JYrRyvg- ey rgpsanteny [das Rﬂq@qﬂyenhftwnypw'«wde V)lld‘yfrgaY%yMﬂte' () und

Ar oyl aI kyI ertl!ﬂda'fg(“)kéﬂ&?b‘?ﬁﬁﬁ'?ﬂ“rf?!"”&l‘q?we’d‘ﬂ)r aryI oxyphosphl nyI aI kyl ,

Hydr oxy | t hi oaI Kk Hy al kyl suI fon I a ky

A Koy SPic 2T i P “degﬁsu b e BTG

Al kyl denaf’ ::sBsséuré von m re %J"R ", Di al kyl car banoyl al kyI ,
Am noal kyl , tec ' > soho sa koxycar bonyl am noal kyl ,
Cyanoanmi noalsky n,c 8 Yt N sek% % %ﬂ% ﬁ% Di al kyl car ba-
oyl oxyal kylg, pdy ?.‘, Ef pher@‘dt% B I’\cﬂﬁlol@ébt’e

Am nqggul f 0nk§| @Anl@éﬁusch%n Nr&@ﬂiéhyl&l& ok ¥dn rethyl osphonsaure

Di al kyl ami n@smunfgamwbraédw&pmw hd2-HydroxDENBRIRIIGERF vo @LdhioRtityipBospiidngsuredi € it dem
Mttel (i) vepsherChrethAnidAbestsfidne-CictsiyiphcspRungiult , di e eine gr6Dere, das

pPf Z enwac lssbanBisphgwiestervem 2-ehidbibthidptogphdidiure |1
111 11119%. Qen cytlisched Tdtladhidrpyroc&echinksterlVbon 2-EhloréthylphokfRo3a@&2 209 Bl hat al s
di e Semre- ddf. Qye syolitcbern SallgenedRir vemZzenastittihbsphonséigell | er ende W r kung von
Mttel (i) uhdeyeydischehuSalicyisiurpester yparPrChitrestbdphabahedsurger wendet werden. 2.
Zusanmmenset 2gnigpnzhydrypipivimanerster aen PChigrathdphaerbhrsiviprs(derde Rohneserr ioen var;
worin die 2Wig¥ orethyl - 5 hos honsgur ederi vate aus der G uppe
ausgewAhl t &rQse ﬁ's@cﬂ"% p’(]‘ﬁ’l‘%ﬁ"“’m!‘)es @“@I’ é??ﬁ!“iﬂ?a}“ von

2- Chl%r et hyI1 Y"Z“’"%%‘?f '8'8 st er _yon
2- Chl or et hyl ggg %é FgPr py' }%&' 33‘% pho E‘H‘ﬁ"l‘éest er von
g %g?gi;g%ggrﬂi emlic exa?lc roxr‘p dﬁ ﬁ or Vv Cho ylphosphon ureDe

os;ﬁlorllsa

gem sghten B ‘z ter von - osphonsaure
6. Den gem Qg @m), yqﬂbgay nsauv,.m roxypheny| di ester von

2- Chl or et hy l2phss BErBsHEN B8ty undlanyd?ox%mla@iﬁsdawcrr@wa?ew hosPHdnsiiure.

2- Chl or et hyl phosphonsaur e K- . Den Bi sphenyl ester von

2- Chl or at ausphrsphang au Megdleruddodes oyahkdnasdnaanér fich aifdth Gdr Pyispeichd €6dvr RaREer von
2- Chlsor et hdid petesiph2Cis@ethydphosphonsiurederivh®. auPdan fayepbiensriypan Sabovgbinesdeaar von

2- Chl or et hydtrjpmo8ipiolamgZinie Kalilrd, LitBlemn. cycl i schen Sal i cyl sdureester von

2- Chl ore-t hyl phosphonsaure 12. Den 3- Hydr oxyphenyl nonoester von

2- Chl or &¢ h%Ms S Zur Begulferiing den Pfirskenaghetume-opain Anspruch| 1, exgiche 2:Ghlomtii-
Bi s(2- oxo-RptPhensiuie fRheptorhyd sinsGyelorrorytinalonatifatoausgemiintiave Sermynningypaen o den
14. BBn o- bxyphenyl nonoest er von 2 Chl or et hyl phosphonsaure 15. Den

gem schten | sopropyl - und 2-Hydroxyphenyi di ester von
2- CCLQr et hyl phosphonsgur e
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16. Den gemischten Cctyl- und 2-Hydroxyphenyl ester von

2- Chl or et hyl phosphonsaure 17. Den gem schten Hexadecyl - und

2-‘Hydr 6xyphenyl di ester von 2- Chl g gbbybsdwsphonsaure 18. Den gemi schten
Tridecyl - und 2- Hydr oxyphenyi di ester von 2-Chl or et hyl phosphonsaure 25
19. Das Anhydrid von 2-Chl orethyl phosphonsgure 20.

2- Chl or et hyl phosphonsaure 21. Den genjischten Butyl und

2- Hydr oxyphenyl di ester von 2- Chlorethylﬁhosphons %

Zusamenset zung zur Regul icerydhg- @esCPf'Ca'nﬁe'nMé‘ﬁ'\t u fach ei nem der
AnsprCche 1 oder 2, worin 30 di ¢ Sal zé der

2- Chlgrethylphosphonsaurederlvate aus den folgenﬂén G uppen ausgew hi t

werden: Natrium Al um nium Zink, Kalium Lithium 4. Zusamensetzung zur
Regul i erung des Pf | anzenwachst ums nach Anspr uch 1, wel che 2- Chl or et hyl -

phosphonsaur e ( Et hephon) und ei.n /C) ropyl malﬁra}u_ ausgewAhit aus den
Ver bi ndungen mt den 35 FHOTEIST 0 262 209 Bl [err] 10
C. 150 [err] 25 30 35 40 45 50 0 262’769 Bl .
U it
1 }-:o-c—}c/-c——m-i 7 ¢
i il _\=/
@ Q /
CH4
~ N e N\ g
HOG—C—C—C—N!?
i il >__J—
o © c
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F 70 F [err] [err] 35 unfalt. 5. Zusanmrensetzung zur Regulierung des

Pf | anzeriwachst uns nach Anspruch 1, worin die Cyclopropyl- 40

mal onani | at deri vat ver bi ndung ei EPO:262299 8| 7 ist. 6. Zusamenset zung zur
Regul i erung des Pfl anzenwachstuns nach Anspruch 5. worin das Derivatsalz

ausgewghtt wrd aus el nem Al kalinetall, einem Erdal kalinetall, Ammonium
Al kyl ammoni um Pol yal ky- | amoni um oxyal kyl groni um
Pol y(hydroxyal kyl ) ammoni ¢m @elpdw—a@ﬁ@é.eo—vaﬂ /-Cl45 7.

Zusammenset zung zur Regul i erung des! Pfl anfenwachss nach Anspruch 1,
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Pfl anzenwachst uns, wel che$'®a$ Al br TrgéHfs Pfl anzenwachs- turn
regubkd er enden Ver bi ndung nach ggi nemger AnspB€he 1 bis 7 auf die Pflanze
unfalt. 9. Verfahren zur Regulierung des Pff anzenwachstuns nach Anspruch 8,
worn di e synergistische Zusam nensetzung zur Regul i erung des
Pf{anzenwachst uns auf die Pflanze in einer Menge von 0,001 Pounds 55
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\_ 5. Zusammensetzung zur Regulierung des Pflanzenwachstums nach Anspruch 1, worin die Cyclopropyl-
40 malonanilatderivatverbindung ein Derivatsalz ist.

6. Zusammensetzung zur Regulierung des Pflanzenwachstums nach Anspruch 5, worin das Derivatsalz
ausgewdhit wird aus sinem Alkalimetall, einem Erdalkalimetall, Ammonium, Alkylammonium, Polyalky-
lammonium, Hydroxyalkylammonium, Poly(hydroxyalkyl)ammonium oder Mischungen von diesen.

7. Zusammensetzung zur Regulierung des Pflanzenwachstums nach Anspruch 1, worin das Gewichtsver-
hélinis des Mittels zur Induktion einer Ethylenreaktion oder ethylenartigen Reaktion zu der Cyclopropyl-
malonanilatderivatverbindung von 0,1:1000 bis 1000:0,1, vorzugsweise von 1:500 bis 500:1,betriigt.

50 8. Verfahren zur Regulierung des Pflanzenwachstums, welches das Aufbringen einer das Pflanzenwachs-
tum regulierenden Verbindung nach einem der Ansprliche 1 bis 7 auf die Pflanze umfaBt.

8. Verfahren zur Regulierung des Pflanzenwachstums nach Anspruch 8, worin die synergistische Zusam-
mensetzung zur Regulierung des Pflanzenwachstums auf die Pflanze in einer Menge von 0,001 Pounds
55 pro Acre (das entspricht 0,001 bis 112 kg/ha) aufgebracht wird.

10. Verfahren zur Regulierung des Pflanzenwachstums nach Anspruch 8, worin die synergistische Zusam-
mensetzung zur Regulierung deos Pflanzenwachstums auf die Pflanze in einer Menge von 0,01 Pounds
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pro Acre bis 15 Pounds pro Acre (das entspricht 0,01 bis 17 Kg/ha) , vorzugsweise 0,1 bis 5 Pounds
pro Acre (das entspricht 0,1 bis 6 kg/ha) aufgebracht wird.
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