EP 0 269656 Bl Description This |nvent|on relates to novel nmalonic acid
deri | ve -conpounds and to the conpositions thereof, for retarding plant
h. Background of the InventEpn288es6Bn nal oni c acid derivative
conpounds have been known for sone tinme in the art. See, for exanple, U S
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wherein Z'11, Y's, Y'7, Y's, Y's, Y'0, Y's1 and R"1o are defined hereinafter.
This invention further relates to compositions for retarding plant growth comprising an acceptable
carrier and an effective amount, sufficient to retard plant growth, of a compound of formuia 1.

45 Detailed Description

As indicated above, this invention relates in a first object to a novel cyclopropylmalonanilate derivative

compound. More precisely, this invention relates to a cyclopropylmalonanilate derivative compound having
the formula:
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EP O 269 656 Bl [err [err]. wherein: [err]is the same or different and is

one or nore hydrogen, hal ogen, hal oal’kyl, polyhal oal kyl, polyhal oal koxy, 15

al Kyl , al koxy, alkylthlo, al kyhptdéagrgsémal kyl sul finyl, aryl, aryl oxy,

arylthlo, arylsulfonyl, nitro, cyano, dial kox- yphosphinyl, al kanoyl,

aroyl, al koxycarbonyl, al koxycarbonyl al kyl, al kanoyl am no, sul fonyl am no,

al kyl sul - fonyl am no, al kanoyl oxy, al kenyl or -CH = CHCH = CH; [err] is

hydrogen or alkyl; [errkdgerindependently hydrogen, hal ogen or alkyl; 20

serr] is 0, S. or NH | rr] i s hydrogen, amoni um al kyl amoni um
galkylannnnlunl h dr xya kylannDnlun1 pol y- (hydroxyal kyl ) anmoni um an

aIk metal or al k& mn fﬁ aretal” or alk§l,, hydroxyal kyl, al koxyal kyl ,

al kox- ycarbonyl al kyl , a an1no. K di al kyl am noal kyl, aryl,

mer capt oal kyl , lkyI;hl Roal kyl, aryl oxyal - kyI

aIkyIsyIfonyIaﬁk , al kanoyl al kyl , éLoyIaIkyI

dlahkoxyphosphlnylalkyl Z yphosphinylalkyl

hydr oxyal kyl t hi oal kyl , ﬂydr & kyl sul f onyl al kyl , aIkoxyaIkyIthioaIkyI,

al koxyal kyl sul fonyl al - kyl, poly(oxyal kyl ene)al kyl, cyanoal kyl, nitroal kyl,

al kyl ivhes@am no, carbanDyIaIkyI, al kyl car barmoyl al kyl , di al -

Kyl cardyamsomé sdne\dr differasitiandia loke/ br, moredthydmpany hatagen) Batbaikyl, potyhalokiain @yiliatosiRdxsy | |

al kex yalipir Bikaxy,| alityithie alkiiguifonyt \alkplewfinyinargl, lryloxy, @ayitida rrylshitryl aniloy, Icyano, dialkox-

al ky| oahdsehinyl; | alkanoad. layoy!, atidxatadsony asikserynespbayielkall Ridnoylanhideg eyifoayldramy laiodsuly al Kyl |

al koxyenlaniveakenayigm. Rikanyl °arﬁ'ht5§dﬂ ¢hmy¢tad kyl , al kyl ami nosul f onyl al kyl or

d|alkﬁﬁaﬁﬁﬁﬁ§ﬂ?W@WWFalk | . IIlustrative cyclopropyl nal onanil at e
dgrl v ’rvé' eﬁma@ 'WR%??’?"XW@’%%E@%’? °’f°5‘P"rmI a 1 which may be prepared
afret®u Isfo ard Ian romﬁh ac o to tngP ent |nvent|on are

e ol
Ilml:?leu gﬁ all:“‘l)%ﬁq\mé'oS an a S: Ika me rrtgbo g%{ ydroxya I alkoxyalky 5 koé.l TABLE
l aﬁ(y Mypd yl g& ca ioalkyl, arylthioalkyl, aryloxyai-
kyl, alkylsylfonylalkyl, alkylsulfmylalkyl alkanoylalkyl, aroylalkyl, dialkoxyphosphinylalkyl, diarylox-
25 yphosphinylalkyl, hydroxyalkylthioalkyl, hydroxyalkylsulfonylalky!, alkoxyalkyithioalkyl, alkoxyalkylsulfonylal-
kyl, poly(oxyalkylene)alkyl, cyanoalkyl, nitroalkyl, alkylideneamino, carbamoylalkyl, alkylcarbamoylalkyl, dial-
kylcarbamoylalkyl, aminoalkyl,  alkanoylaminoalkyl,  alkanoyloxyalkyl,  alkoxycarbonylaminoalkyl,
cyanoaminoalkyl, carbamoyloxyalkyl, alkylcarbamoyloxyalkyl, dialkylcarbamoyloxyalkyl, alkoxycarbonylox-
yalkyl, alkoxycarbonylthioalkyl, aminosulfonylalky!, alkylaminosulfonylalky! or dialkylaminosulfonylalkyl.
30 llustrative cyclopropylmalonanilate derivative compounds within the scope of formula 1 which may be
prepared and used for retarding plant growth according to the present invention are included in Tables 1
and 2 below.
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H [err] OH TABLE flerr] H H H H
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Ho . H HRepreséhtative Mhlonic Acid Dddivative ¢ dndg4-C H H
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H [err] H H OH 2-F-4-C1 C c
[err] H H oK Y's Y[err] 40 45 55 EP 0 269 656 Bl
TABLE 1 (Conti nued) Representative'Nh”onid-Acid Derivative Conpounds 10

H

[errJo[err] 15 H H [err¥ 2e~Ga—C-Y's err] [err] [err]

H H H OH  pr. _etflyle 2aayy H

[err] O H H H “Hc\\ i 2- F-4-Br
0

0Y',
15 .
X'y I's p Y Yo Ylg R'30=R"30-¥%" 222
H H H H H OH 2-CoHp-4-C1
H H H H H OCH, 2-C,Hg-4-C1
/¥ H H H H H OH 2-C,Hs-4-Br
H H H H H OC2H4 2-CzHa~4~Br
H H H H CH, OH 4-C1
u H H H H CH, ONa 4-Br
= H H H H CH, OH 3,4-Cl,
H H H H CH, OC.Hs 2-Cl-4-Br
H H H H CH, OH 2-F-4-Br
0 B H H H H OH 3-F-4-Cl
H H H H H OCH, 3-F-4-Br
H H H H H NH, 2-CHa-4-Br
H H H H H -~ ONH, 2-CH,;-4-Br
s H H CH, H H OH 2-F-4-C1
cl cl CH, H H OK 2-CH,-4-Cl
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25 d d H H H : . [err] C d [err] .H

H H H H oH [err] H H H H
H @ : CH [err] 30Ero 269 65681 H H H ONa
[err] H H H H H [err] [err] H H
H H H 2-F-4-1 35 H H H H
H OH 3- Bf 'f‘mﬁ.z he f( E:bntu'dxed) H H H
H [err] H [err] [err] [err] 40 C1 d
Ferr] H - OH . 4-Cl 45 50 55 6 EP 0 269 656 Bl
TABLE 2 Repr eBepresentative)Malonie Agid D¢ spgunds 10 [err] 15 H
H™® H H H
H . [err] H H H H 'H 4-C
[err] H H H H , H 2-Cl -4-Br
[err] H H H HY's ¥'7 G 2- F- 4-Br
[erp] 25 H H Hyv. -¢——gdlys H [err] H H
H H CH3 [err] *Perx]; ° AT 4- Br
[err] C1 C1 [err] R';o~CHC-C-N [err] 30 H
H [err] [err] L \!
0 0 Y's
15
XL_’- _Y_'_ﬂ. h' A Y .Y_-I-_ﬁ R =R" -y b A
H H CH_-, CH3 H OCzH_-. 2,4"‘c1z
‘\ﬂjo CH;, CH; CH; CH3 H ONa 2"CH;"4-BI'
' CH, H H H H OH 4-Ccl
CH3 CH; H H H ONH‘ 2"'C2H5-4"C1
cl H H H H OH 2-F-4-Br
% Cl cl H H H OCHj; 2,4-Br
cl Ccl CH, CH, B OH 4-C1l
. B H H H H OH 2-CH,0-4,5-Cl
H H H H H OH 2-CH,0-3,5-Cl.
% n H H H H ONa 2-CF5-4-Cl
H H H H H OCH, 2-CF30-4-CF,
H H H H H OK 2-F-4-1
5 H H H H H OH 3-Br-4-Cl
' Csz H H H H OH Z—CH3"4‘BI‘
H H CH; CH; H OC2H5 2'4-Clz
\gs’l CH3 CH; CHQ CHJ H Na 2"CH3"4‘BI
T Cl c1 CH, CH, H OH 4-c1
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Cl Cl [err] H - [err] H H “H H

H | 2,4[err] 35 H H H H H
3-Br-4-d [err] H EP 0 269 656 BY H H [err]
H H H H H [err] 40 It is appreciated

that the particular conpounds listed In tables 1 and 2 herei nabove are
illustrative of cycl opropyl nal onanipghgi® Heri vati ve conpounds whi ch can be
used for retarding plant gromh according to this invention. This invention
i's not to be construed as be| ng Ilmted onIy to these conpounds; but
r'atther, this ineSk ‘ . ; R MACAN IRauRds derivative
corrposunds encorrpassed V\Athl n forrrul a 1 45 her ei nabove The

cycl opropyl mal onani | ate derivative corrpounds enconpassed within formula 1
and the internediate conpounds used i 9 preparation thereof can be
prepared by conventional nethods kno zi°n jth® art and many nay be available
fromyyarious suppliers. Mre pregiisf.]cy.,__l.eeycy opyl mal onani | ate
derivative conpounds can be prepared bw Vhe fo g'general reaction
schene: 50 55 7 EP 0 269 656 Bh{@gc_]- A [err] 20
wherein [err]are as defined herei naboYe \E [err] is NH or N
(alkyl). Reactions of this general t

| opr

p‘r'{aparl ng mal onic acid
derivative conmpounds including process con- ditions are described for
exanpl e Wy R chtar, &'h,, Ex,Lbook'of O gamtg, Chem sRry=RMi~g* i ti on,
John Wley and Sons, New York, p. 486. according to the known Schotten
Baunann Hor ocediir e. 08 S'pem fi® cycl épFBpyi#al onER:FHQOEHder i vat i-ve
conpounds whi dh are Brepared and Hised i R-eHpreiBer r edcydmaEnent of this

i AVefli @n inclmde: 3§ 35 4% H 4-cl OCH,CH,SO,CH,
H H H ° H H 2-Cl-4-Br  OCH,COCHg
H H H H H 2-F-4-Br OCH(CH5)C:=N
5 H H H H H 2-CH,~-4-Br  OCH,CH,SO,CH,OH
H H H H CH, 3,4-Brs OCH,CH,OH
CH,  CH, CH, H H 4-Br O-N=CHCH,
c1 cl CH, H H 2,4-Cl, -OCH, CONH,
3 H H CH, . CH, CH,  4-C1 SCH,
CH, H CH, ©CH, H 3-F-4-Cl SCH,CO,CH,
Cl cl CH, CH, H 2-CF,-4-Br  OCH.CH.OH
H H H H 'H . '2,4-Br, OCH,CH,OCH,CH,OH
® i H H H H 3-Br-4-C1L SCg Hy .
H H H H H 2-CF,0-4-  OCH,CH,OH
H H . H H H 2-CF3-4-1 OCH.COCH,

it is appreciated that the particular compounds listed in tables 1 and 2 hereinabove are illustrative of
cyclopropyimalonanilate derivative compounds which can be used for retarding plant growth according to
this invention. This invention is not to be construed as being limited only to these compounds; but rather,
this invention includes the cyclopropylmalonanilate derivative compounds encompassed within formula 1

45 hereinabove.

The cyclopropylmalonanilate derivative compounds encompassed within formula 1 and the intermediate
compounds used in the preparation thereof can be prepared by conventional methods known in the art and
many may be available from various suppliers. More precisely, the cyclopropylmalonanilate derivative
compounds can be prepared by the following general reaction scheme:
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50 56 8 EP 0 269 656 B1 5 10 [err] 15 20 [err] 26 [err] 30 O F
40 [err] 46 0 F 60 55 EP 0 269 656 Bl
10 0 15 0 The international dﬂbbﬂb&ﬁﬁbﬁ1publlshed under the P.C. T. with the
nunber 87/05781, on 8 October 1987 20 describes synergistic plant growth
regul at or conp05|t|ons containing (1) an ethylene response or an
et hyl ene-type resgog nduci ng agent and (ii) a malonic acid derivative
conpound of Yof Ha 11 e cycl opropyl nal onani | ate derivative conpounds of
formula 1 have et é o significantly retard pl ant
co son ag.e | ants at simlar c itions.

gcr})o h hl gtdcgeri vative ‘tlrorrpound% /h i nvention are
substantl aI I y nog phytotoxic to growi ng plants. sed herein, an
effective anmount of a cycl opropyl nmal onani |l ate derlvatlve conpound for
retardi ng

10

rowtb in
ddition, the

o

Y' Y"

0 wherein Z'11, Y'7, Y's, Y's, Y'0, Y41 and R™o are as defined hereinabove and wherein Y21 is NH or N-
M (alkyl).
Reactions of this general type for preparing malonic acid derivative compounds including process con-
ditions are described for example by Richter, G.H., Textbook of Organic Chemistry, Third Edition, John
Wiley and Sons, New York, p. 486, according to the known Schotten Baumann procedure.
25 Specific cyclopropylmalonanilate derivative compounds which are prepared and used in a preferred
embodiment of this invention include:

35
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plant growth refers to a gromh retardi ng.effective anount of the conpound
suff|C|ent to retard plant growmh. The effective anmount of conpound can
vary ovel a wide range dependi ngEmo 26618581t i cul ar conpound enpl oyed, the
particular plant to be treated, environnental and climatic conditions, and
the |like. The anount of conpound used preferably does not cause substantial

phytotoxicity, e.g. follar bur hIor05|s or 30 necrosis, to the plant.
In general, the conp .. N% |eg to plants at a
concentration of froma t 0. 1 un Snpound per acre as nore

fu#iy descri bed bel ow. The cy opro Inalo Ri late derivative conpounds
contenplated by formula 1 can be enpl oyed accbrdlng to a variety of
conventional nethods known to those skilled in the art. Conpositions
cont ai ning the conpounds as the active ingredient will usually conprise a
carrier and/or diluent, either liquid or solid. 35 Suitable liquid diluents
or casriers include water, petro mdistillates, or other liquid carriers
with or wthout surface aHDHﬁﬂﬁﬁﬁHHC}~NHE -ompentrates can be prepared

acetone, xylene, nitrobenzeneQ cycl @'hexanor@H,pr di et hyl fornmam de and

di spersing the active ingredients in water with the aid of suitable surface
.acti ve& enul si fying and di spersing agents. 40 The choi ce of dispersing
and emul sifying agents and the anount enployed are dictated by the nature
of the conposition and the abili of the age o facilitate the
dlsperS|on of the active h , i# is desirable to use as
I{tt of t he agent as is pos wWith the desired di spersi on
of tﬁe active ingredient int 8t rain does not re-enulsify the
active ingredient after it is applied to the3plant and wash it off the

pl ant. Noni onic, anionic, or cationic dispersing and emul sifying agents may
be 45 enpl oyed, for exanple, the condensation products of al kyl ene oxi des
wi t hagphenol and organic acids, alkyl aryl sulfonates, conplex ether

al cohol s, quaternary annDnlun1c02E§ETds, and the like. In the preparation
of mettable powder or dust g = L\ ey ngredient is-dispersed
in and on an appropriately divided solfid carryef such as clay, talc,
bentonite, diatomaceous earth, ©Quller'ss eartlgland the like. In the
formed ati on of the wettable powders, the aforenentioned di spersing agents
as well as so lignosul fonates can be included. The required anount of the
active ingredient contenplated herein can be applied per acre treated in

from1l to 200 gallons or nore of id carrier and/or diluent or in from
about 5 to 500 pounds of |nert sol\d carrjer /or di luent. The

conc&ntration in the I¢ on en ra e | vary fromabout 5 to
95 percent by wei ght and in the SO|Id fornul |ons fromabout 0.5 to about

90 percent by weight. Satlsfact ry 55 sprays ar dusts for general use
joptain from about ‘0. 001 to about 100 pounds of active ingredient per acre,
prefgrably fromabout 0.01 to about 15 pounds of active ingredient per
acre, and nore preferably fromabout 0.1 to about 5 pounds of active

i ngredi ent per acre. 10 EP 0 289/656 Bl

HO—(IZ——C-—?—-NH Cl

] o o) F
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Formul ati ons useful in the conduct of -this invention can also contain other
optional ingredients such as stabilizers or other biologically active
conmpounds, insofar as they do igptg 2¢ueseBor reduce the activity of the
active ingredient and do not harmthe plant being treated. O her

bi ol ogi cal |y active conpounds Include, for exanple, one or nore

I nsecticidal, herbicidal, fungicidal, nematicidal, mticidal, plant growh
regulators or 5 other known ¢ ounds. S conbi nati ons can be used for
the known or ot her purpagehﬁﬁigzgm :GES. ol - may provide a synergistic
eect. The cyclopropylnaloﬂanllade deri v& ve conpounds of formula 1 are
preferably applied to plant® unde@ substantially average or normal grow ng
conditions. The cycl opropyl nal onanil ate derivative conmpounds used in this

i nvention may be applied during the plant vegetative growh phase or the
plant reproductive 10 growh se to obtain plant growth retardation. Such
conpounds are useful | }RQULbCUKIURE, rItlérze and related fields and
can be applied in general tp both gy mos pe and :angi ospermnms, in
particular, to vegetdtion sch aagmoody plants and turfgrasses to retard

pl ant growth. The corrpounds useful for exanple, in controlling the
hei ght of vegetation | Srlg:h mﬁgnar. angd .for growh retardation
f ol tsow ng pruni ng of trees ‘frjrke with no adverse is
ecol ogical effect. As useddﬂerel plants refer In general to any agronomc
or horticultural plants, woody plants, omanentals and turfgrasses.
[l lTustrati-ve of woody Iants whi ch can be treated by the cycl opropyl -

al onapi T'}?t'éte’d%tPP%é?ﬂ"Gaé'% exblishedherdeigthe PGy Titythe "HEQ?&PH?@? 0B BtQ?@b?fe‘PWod of
t T2 | ?Fﬁ?ﬁs Bvﬂe’ﬁﬁ?ﬂ ﬁ'ﬁ’é‘ 9’?"%& t i L"@"‘p‘?fé‘&‘s fa%“"g 4 c%.'rrB‘P ne | 183PORRKOY Ahrer i can
g:’sza ' Jr%oy alome den Wﬁ 'i""e @?qo ?eg ds\ggo g?@l nyﬁ o g},s
coni f aTbn e b L "ra (v l;’ ated by

rﬁ,erﬁiﬁ %;I i0Ns. tﬁ the c c’lop '-
t he,compu § G aoﬁr&byErE ﬁwﬁ \ u J%?&Qrgﬁb

i ncl ugant gr&wtn m a%rovﬁlpfeﬁrdlrﬁ%&&% antolfRF the QbAg ogﬁ‘cﬁsu htt& rolR
al f al frae eidt@at amdubitCof dompénd Rat LY oveP Al viide ﬁ%&%%dm@rdﬁ th@ﬁé}ﬁoulas ﬂrﬂﬁ
sugar ehpRyed, tdUsHcOMEpiant t BBARE0R, dnGrRMEHRS an€ AN, coRtiohs] LAY Shel fikd! Trhe Ci LT US
frui t ambemof @ebbBE used preferably (Wes AR RAIsE sutRRARBRhyRRRIGHPe.g. SRR BUrR,&ABrosi®0ol  pal m
herdaneaess, pette plag. B gemdral,rthe conwoadycas preteiedly Helpbipt as plerts atal coaceRRdtiah ol ant s,
ever griiemrbout 0.0t ksI5 phinds\efrcompaund périacre las kere filllp deseytekd dpipepy| mal onani | at e
deri vat i The eyshprorvirckionenilate ederivativee contpoungis rcontpaplaiéd by tioriglai  care bairediplogedpl ant
gr ovvt Hccosmsﬁo @uRRbUST Penventipaal anetfiodshkngwn i those skilisdfie the artnCarresitianl centaiinad | n
suf f i deciemPeRet A the active Boredient yillgiseally SoPRsigR p gartier gndresdiivept, eithenhliapid g seligs bur n
or ~'15n Jsuvae'et"ﬂﬁd 'f"aﬁf or °&H'G"st' o rvetgrr gqtromaﬁﬁ@'ﬁweﬁ o?r othar diaviq earjerini® opaitheulof f
cause(fu ot? geﬂ W’g’o‘éﬁ"ﬁ"g o E‘ ?;:IT) gone B%J“?f&l"?'ﬂ??“"‘??rw“h a
hydr ol" %ﬂ‘i‘ﬁé 'g ‘h?l?smlon
oxj,da t:'f er, and 've & 'gﬁs '"a‘{?re £ ‘1 i}‘”ﬁcgcar“évgse@"F 9d’8 §$%% ¥ pl ant
gr O)M h rﬁk %h lﬁdzén%rénﬁﬂsgﬁngo;ger;tggndqgg érx n J&E)Eo?g:l S’f'&ilc&ied bf'% ntatu
undesiof @ béngo ?Jnaaﬁ ol aBilitly GPthe hg¥ht th RRHIRIRGHS di R bOne scti eymgr diony l%f i{ ve
| Ngr eqiedsiabloltb ¥elkisAtile Of thd Bdnbdstis MRsi66, r&ﬁ&%ﬁm{h% &RBiréd Gilofithe 4ifvel ' €d as
vel | agrediftin halshrayiso bt rhif Gosd Glod ERMUBIRIAS! A% MbrbdienObARelt i pslteegé fhalplayt active
COMPO AN washi it | GHGthe CHlRD t ondAlic,i EMbni2AbIE BatioRl® \URpersify and erhlikifying MHGEMS inRY deS
i | 146 empibysd, for/exainplefthd tapidénsgiior petitsos alkix@guides withFherfbh aratt drgnicGicids, talkyll
I - (2- Aot swifdnatés, Somiplohdtioa—r elpdhelsduatainarp eambrduy tonpparidepnd ihatilec ar boxyl at e
In the preparation of wettable powder or dust compositions, the active ingredient is dispersed in and on
an appropriately divided solid carrier such as clay, talc, bentonite, diatomaceous earth, fuller's earth, and
the like. In the formulation of the wettable powders, the aforementioned dispersing agents as well as
s0 lignosulfonates can be included.
The required amount of the active ingredient contemplated herein can be applied per acre treated in
from 1 to 200 gallons or more of liquid carrier and/or diluent or in from about 5 to 500 pounds of inert solid
carrier and/or diluent. The concentration in the liquid concentrate will usually vary from about 5 to 95
percent by weight and in the solid formulations from about 0.5 to about 90 percent by weight. Satisfactory
55 sprays or dusts for general use contain from about 0.001 to about 100 pounds of active ingredient per acre,

preferably from about 0.01 to about 15 pounds of active ingredient per acre, and more preferably from
about 0.1 to about 5 pounds of active ingredient per acre.
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40 Into a nitrogen-purged round bottom fl ask was charged 5.53 grans (0.03
nol e) of 2-nmethyl-4,5- dichloroaniline, 3.18 grans (0.03 nole) of
triethylamne and 190 milliliter&P 0f269658 Biiydr of uran sol vent. Wth vigorous
stirring, a 5.55 gram (0.03 nole) portion of ethyl

Ilnc(r;lnoroca'; bo 3{.' cycl opro anecar ?Oxylvgétgn%{g@?qao{rﬂgg thn ogga éq??d\llqngas added
st%i]:zers or o er b

r
toon’r S BT gggg ot ol mfaﬂvg R
or .

sl d, @r k?u@\*rd &nw@&xd .3 H\Bln ti'anseéa QI'E
over nRgRERaIRVId s sFhdrgistid Bffe {50 vent evapor at ed t 0 glve a ye oW p
Recr yst al |1hs @ydisproplimaiBaahiiahy doriditd hPoltay 81 mR\4earé p.%?eragryaaaﬁ.e& ® ﬂa"msrmh&) of
et hyl 1sgbdtaiihyiborage or olal GloRipg RONCIIRAS. TAE Y dRPrEYYInaloseyifeted Bdrivdlidd) Bemgobmisy | at e
havi ng aseddh thisnigvep@inthayOie dpped]duridg aérpraitabgetdiad yrowth phdse toh the [PlaAtidsrbduefive
i ndi oat g@wthipbasedd Oltain plgnt granthirgtartigion.[ err] Cal cul ated: C, 53.18; H, 4.78;
N. 4. 43 555uch compounds are useful in agriculture, hortiegiturediand related #8)ds 384 ddb;be applied infg®neral N,
4. 44 Thiesbothugypwosrarmisand arigiospasns, incpaticylasi tn sdgetationssuchGs moodypiants and turfgrasdeto 269
656 B1 Fekasthplpa growth fhescompeynds argjupafyl.der exemples int coatiiing fhechelght ofvagetg¥on in rightbt her

rrpounafswﬂx,éf‘i?s g gravth refargdation follpaing Ppging Qftrogs ap ?ﬂ“@ala"fﬁ'&? Hkervy “(’:Gﬁ‘lﬁfands

78 t Hf off °é set fort | n Table A bel ow. TABlﬁ Representati ve
ts r orticultural’ plants, woody
'IZ\/BI lom Cofﬁ‘ g‘ Ip\a?sgses I@Gﬂg;f w%%dg G@Iﬂm’f’w}éiw can be treated t?ﬁ Eg:)éjmnt al
nal yS! fhal fnventi mcl for

pounds o rmula 1 according to the method of thi O
Found example, red a‘Ble. éﬁ%&) an el, linden, ginkg le tipes, -
C, 20 HChmese @ craba ple e, sulver ﬁlBr gar maple waé 0 pop rs %mfe g e i e
399 4 41R/8-0f- Gtier Plafis which carl £ thohted by the compblnda of fofn o of34
4.72 10§ns]43\Qn§ﬁ mclude. tbreéxadnple, com, cotton ¥5§1ve potal hi ﬁoes. glfa
95- 98 3barley, 08, sorghum,[d?y bdans, soybeans, sugrﬂ-b&?s snﬂlflé)w’lars, tbb toMatod®) cartb céluébg
105- 108t citrus fruif, &aJ ¢offes, olives, pifedppith cocda, Hanand,. AGar carb, B palrt, ﬂei'baéeoﬁé b&4ding- 96
83 25 plprgs, whody shrubs, turfgrasses; 8mamentdd pianis, eferglébns, W8es] flowels, atfd k& 91- 93 84
[err] The cyclopropyfal@f2nilath. dsfivative. obBpoud@s doBtemgdiated heteih AreBReciivedib retarding plant
growth. Such compounds have a high margin of safety in that when used in sufficient amount to provide a
growth redardation effect, they do not burn or injure the plant, and they resist weathering which includes
wash-off caused by rain, decomposition by ultraviolst light, oxidation, or hydrolysis in the presence of
30 moisture or, at least, such decomposition, oxidation, and hydrolysis as would materially decrease the
desirable plant growth retardant characteristic of the active ingredient or impart undesirable characteristics,
for instance, phytotoxicity, to the active ingredients. Mixtures of the active compounds can be employed if
desired as well as combinations of the active compounds with other biologically active compounds or
ingredients as indicated above.

85 This invention is illustrated by the following examg[,es.
Example |
Nk Proparation of ethyl '1-(2-methyl-4,5—dichIorophenylaminocarbonyl)cyclopropanecarboxyIate
40

Into a nitrogen-purged round bottom flask was charged 5.53 grams (0.03 mole) of 2-methyl-4,5-
dichloroaniline, 3.18 grams (0.03 mole) of tristhylamine and 190 milliliters of tetrahydrofuran solvent. With
vigorous stirring, a 5.55 gram (0.03 mols) portion of ethyl 1-chlorocarbonylcyclopropanecarboxylate pre-
pared in Example V was added in one portion, after which the mixture was stirred at ambient temperature

45 for a six-hour period. A precipitate of tristhylamine hydrochloride was then filtered off and the filtrate
vacuum stripped to give a light yellow solid. The solid was taken up in ether and the solution water-washed,
dried over magnesium sulfate, and solvent evaporated to give a yellow powder. Recrystallization from ethy!
acetate-hexane gave 4.51 grams (0.01 mole) of ethyl 1-(2-methyl-4,5-dichiorophenylaminocarbonyi)-
cyclopropanecarboxylate having a melting pomt of 105°C-107°C. Elemental analysis of the product

50 indicated the following:

Analysis: C14H15Cl2NO3

Calculated: | C, 53.18; | H, 4.78; N, 4.43
55 Found: C,53.41; | H,4.76; N, 4.44

This compound is referred to hereinafter as'Compound 77.
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40 85

[err]

[er

39.92 3.35 3.58 39.82 3.32 3.46 91-92.5 87

39.,92 3.35 3.58 40.02 3.61g@0dbdo és’B103.5 88
3.78 4.04 45.28 3.98 3.90 109-110.5 45 89

rl ©39.92 3.35 3.58 40.18 3.47 3.60-128-130 86

4.04 44.89 4.29 3.80 95-96 90

4.20 Sxapplelii 3- 116 91

Yo) 92

[err]

[zer.r]

65790 5.46 10.85 65.02 5.51 10.6 129-132 55
51.55 4.94 4.29 '51.72 4.74 4.
Preparation of

[err]

47. 29

[err]

wef oL 12

[err]
45. 04

4.

96

[err]

[err]

45. 04
45.04 3.78
3.78 4.04 45.16

[err]6.62 4.19 3.88 48.14 4.74 3.86 119-121
. 3.97 4.24 46,87

In a manner similar to thgl employed imExamgle ¢ @thergompaundgwiie pigpaesl. Thestrpauresjand
analytical data fosGorgppundg 78 Jirough gfjyare ot fodhin Tablg A bglows 4. 67 95

07 4.02 02-103 93

[err]
[err]

EP 0 269 656 Bl Exanple

1- (2- et hyl - 4, 5-di chl or ophenyl am nocar bonyl ) cycl opr opanecr boxylic acid 5

A

spl ution contai IRe

0.109 gram (0.006 nole
ina 250 mlliliter round bottomflask. Wth cooling to a tenperature of

[err]

In an ice/ NaCl
-(2-met hyl -4, 5-di ch-
prepared in Exanple
mxture allowed to stir withRl@
period. The m xture 10 was vacu

bath and H36TTiCHg,
| or ophenyl an

5%&6

in a small

car bonyl
unme o

A edbpor at

sentativi Rilohil RO DEMiGativé C

i ) of water rn 80 mITrTrters Oi

et hanol

a solution of ethyl
cycl qQpropanecar boxyl at e
#2was added and the
omtegnperature over a 72 hour

0 give a white solid residue

| um hydr oxi de and

was prepared

1

whi ch was dissolved in water and® extdtacted twice with ether. The ether
extracts were discarded. The water solution was acidified to a pHof 2 with
2698 HCl- sol ution causing separation of a solid which was taken up into

et her, .

The

conbi ned et hsnbstitueats s were dri ecElementalmAgalgsisuim sul fate and vacuum

evaporated-fU-grve—&ﬂﬁﬂﬂﬁrﬁhﬁﬁfi—gﬁﬁfrﬂmmﬁ&?ﬂﬁﬁﬁ1+ﬁww—mm+§:ﬁgﬁ:hed and
gtlZ?HLPhs!Yifg?g}gxﬁgrgghghzﬁakgHégggﬂgasrbc§2fgg$bgng‘ar%ﬁ??licapid hav-
he fol e he el yaits: Lerr] o Mo WAIVELS GFTIR procee o ed o
C, 50. 02—+ r—3~85+—-N—4--86—Found: C+50-51—i——H 14.31; N. 4.83
By Sl T S U ) B e e
2is F 2l ] a3 ] . - - - - -
79 C2H4{3,4-Cl, 51.67]4.34|4.64 {51.95]4.34)4.72]107-110
80 C2Hs |2,4-Cl, 51.67 | 4.34 | 4.64 |51.27 | 4.53]4.46 | 95-98
35 81 CzHs]2,5-Cl, 51.6714.34}4.64 |51.36|4.48|4.49 |105-108
82 CzHs|2-F~4-C1 54.65 | 4.5914.90 |54.92 | 4.71|4.85 [94.5-96
_ 83 CzHs |4-C1 58.32 | 5.27 )1 5.23 |58.1515.2915.16 | 91-93
W 84 CoHs [4-Br 50.02 | 4.52 | 4.49 {50.18 | 4.69]4.52 [92.5-95
40 85 C2Hs|3,4-Br, 39.92}3.35| 3.58 |40.18 ] 3.47|3.60 j128-130
86 C2Hs]3,5-BR; 39.92]3.35] 3.58 |39.82) 3.32{3.46 { 91-92.5
87 CzHs12,8-Br, 39.92]13.35) 3.58 |40.02} 3.61§3.11 ]102-103.5
- 88 CxHs|12-C1-4-Br 45,04 13.78 | 4.04 [45.28 ] 3.9813.90 [109-110.5
89 CzH,|2-Br-4-Cl 45.04 13,781 4.04 |44.89 | 4,2913.8C | 95-96
90 C-Hs}3-C1-4-Br 45.04|3.78 ]| 4.04 |45.16 ] 4.20]3.79 |113-116
g1 CzHs}2-CH,-4~Br-5-C1146.62 | 4.19 ] 3.88 }48.14 ] 4.74})3.86 }19-121
50 92 CzHs]2-F-4-Br 47.2913.97}4.24 [46.87 | 4.07|4.02 [102-103
a3 C2Hs|H 66.83 {6.47 | 6.00 |66.54 | 6.48|5.80 | 85-89
94 C-H<|3,5-C1, 51.67 | 4.34 | 4.64 |51.52 | 4.52}4.36 | 64-67
95 CHs|4=CN™ 65.10 { 5.46 | 10.85]65.02 { 5.51]10.67] 129-132
56 96 CzHsj2-CH;-4-Br 51.55)4.94 [4.29 |51.72 |4.74]4.31 | 89-91
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In a manner simlar to that enployed j.n Exanple Ill, other conpounds were
prepared. The structures and anal ytical data for Corrpounds 111 through 128
are set forth in Table B bel ow. BPo¥Bo46e8P 50 55 13 EP 0 269 656 Bl
TABLE B Representative Malonic Acid Derivative Conmpounds 10 [err] 15

Substituents El enrental Analysis Melting Cal cul ated
Found Bxamplell  pgj nt Corrpound [err] C H N
C r].:.No 111 [err] 48.34 4.06
4. 70 4£reparatlog oﬁ];;(zz[nqgrql-yﬁglgtqqg'gqugnyqamocarbonyl)cyqlqpfqpynecarboxyIlc acid42 82 2.61
2 31
g\fi 23 L ot o %r@é 0 1 %?86 gBle) of um throxid a£r1n8(0 0%6 m%le) of
%E’;ht ¢ illH_tf roun botto fl %N thqcooling to a
48. ratu é\f‘ olutlon of o yl -{2-methyl-4,5-dich-
ol. enyﬁmﬁ‘iécar I ple | in a sm l ume of ethanol was
55. & an@thgﬂ\lxtu%alﬁﬁed ture over a 7 pengge mlxtur
46. 500 ﬁra&\‘facumh 8poriéy 13 Qive wﬂ@ éﬂ)ll Qv‘h?eg %a éssolveél-ni%ater and x\g 4 i tﬁ
36. 39 2th&0 ThadetB exitatislwere disdded. ﬁ% Lidified to a pl$ &ith 25% HCI

36.39  2oldlion 3audifg séparafidh of 2.561) which Avag 1a1cer2|.ib2nt$ 3fﬁer, and the adidifféd [a&ﬂel‘) s phase was
36.39 2xtaled 3auBBimeS6THBLconiBin®d ethel 4xt3AAE -wdab drdedlover magnesiom Quttfle Bhd vacuum
41. 47 Bvap@ated ioidive SPhifedsoli THIE whitdSolid &8s #4id-washdd .and dribd in a vacuum véd to 4ive]
41. 478 288gramg (A0P6 mdle)3dF 1-(BmiByl:3,53ichRrbfheRidmiddearbonyl)cycloprapahdcarbesglicacid hav-
41. 47 pg@anelting peint of|a4870-2513 CpBlementa| analygis ofite product indicated the following:

Analysis: C12H11CI2NO;

st 20 Calculated: | C.50.02 | H,3.85; | N, 485
Found: C,50.51; | H, 4.31; N, 4.83

This compound is referred to hereinafter as Compound 110.

% Example IV

In @ manner similar to that employed in Example lll, other compounds were prepared. The structures
and analytical data for Compounds 111 through 128 are set forth in Table B below.

35

85
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124 2-CH, -4-Br-5-C 43.33 3.33 .4.21 45.47 4.08 3.91 231-234 45
125 2-F-4-Br 43.73 3.00 4.64 43.97 3.05 4.30 203.5-207
126 *° +  4-[err] EP9R69656 B160 5.13 52.73 3.90 5.04
195-196. 5 127 3,5[err] MWR [err]: 1.52 (S,4H), 7.02-7.74

(m 4H) 198- 202 50 [err](s, H ppm 128

3,4-[err] 48.20 3.31 5.1ps#8 79 3.8015.261 220-222.5 55 14 EP

0 269 656 Bl EXAMPLE V Preparation of ethyl

1-chl or ocar bonyl - cyclopro-anecarbox Iate 5 Into,a stirred solution
cQutai ni ng 15. 1 graRResSil e Malonic Aci e de In 240 milliliters
of ethanol and 4. 83 grans (0. 27 nDIe) of mater was added dropwi se, with
cooling at a tenperaturetﬁ“d%Z}ﬁQSO 0 grans (0.27 nole) of diethy

1, 1- cycl opr opanedi car boxyl at e he m Xji+e stl rred for about 16 hours

at room tenperature. Sol vent S reno xder 4feduced pressure to give a
ter and extracted with ether. The

whi toe resi due whi ch was dil$ ﬁﬂ' je
wat er sol ution was acidified i th 25% aqueous 10 hydrochloric
acid and the organic acid wad ex ract ed fromthe aqueous suspension wth

ethyl ether (4 x 400 mlliliters). The ether extract was dried_ over

magnesi um sul fat e and vacuum stripped. e .the nonocar- boxylic acid as
a clear |iquityPst et ear 1iquid \ﬁi"é“eﬂ sgl“\v}%’dsl n 300 milliliters of

met hyl eme—chtorrde—atter—whtchr—r4—granms—(H; chl ori de
wer e added, and the resulting mxture was [ hen heated ufpdeeitiad | ux for
approxi mately 16 hours. Volatilgg bved gder reducpghpressure to

q [ e
givg 45.7 grans 15 (0.25 nole) ofm?{t
1>ehl or 6Car bonyT cyc Opy opanecar boxyT a e anal ysrs oi] tne product
i ndi cat Eempperd f ol | owmg NVR [&rr]:H[erN L. 22-1.80 (N |3H)C 1.75 (s, 4H),
4.1-4.5R.(q, 2H) ppm This conpound is ref¢rred to hereijnafter as Conmpound
155. 20__EXAMPLE VI Effect of Rebresertatl e _cvclopropyllmal onani | at e

RN TR [ O Rl (T N =T (T PR T At
by di sséld/i ng|{68,85mkl i gr anst2e82 { hélq &84 £43-4} |GotbIAPSON 5.5 mililiters
of acetoree anyl efme1addi ng vedsezo {9.3a |f5. 00| 48,08 Yoe2694.961220.5ve26 i-liters. |f
cl 03‘{,3' ngy 40I ;‘e SIP-E: L O”t Oﬁg el 81| & alt %?11"‘;&59.26“@540‘ f%@ 18911@6 gse of water
m isl i : ?F@psl é Fagsq}?f?ng st')l{fli7 ¢ ti o‘ﬂ‘s {E{Jh{' lgny( % gpﬁg;t s per mllion
by wei ght6 of hé Harticul ar |cBaPo Jﬁ-@.’- 1584 é“sﬁ%én’éﬁ 5P AW A% n parts of
t he 117 4-8r 46.50 {3.55 | 4.93 |46.36 }3.45)4.86 |220-222
35 118 3,4-Br; 36.39 {2.50 | 3.86 |37.13 }2.70 3.831224-226.5
119 3,5-Br, 36.39 2.50:13.86 §36.99 12.60}3.82 |211-212
120 2,4-Br, 36.39 |2.50 | 3.86 [36.61 }2.95]4.04 [222-225
e i21 2-C1-4-Br 41.47 12.85 | 4.40 |39.74 }3.90(3.95 |166-168
«© (dec.)
122 2-Br-4-C1 41.47 |2.85 | 4.40 j41.67 $3.28}3.91 j210-211
123 3-C1-4-Br 41.47 §2.85 [4.40 141.70 [3.2314.11 |211-214
p 124 2-CH;-4-Br-5-C1 }43.33 {3.33 |4.21 |45.47 ]4.08]3.91 j231-234
125 2-F~4-Br 43.73 [3.00 {4.64 |43.97 |3.05({4.30 j203.5-207
126 4-CF, 52.75 [3.69 15.13 152.73 13.9015.04 1195-196.5
127 3,5-C1, NMR (CDC1,): 1.52 (S,4H), 7.02-7.74 (m,4H)|198-202
50 40.03(s, H) ppm.
128 3,4-Cl; | 48.20 ] 3:31] 5.11 | 48.79 | 3.80s 5.26 220-222.5

&85
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30 test conpound per mllion parts by weight of final solution enployed in
the growth retardation tests in Table C were obtained by appropriate
dilutions of the stock suspensi oFP @269 65&Blone and water (50/50
vol ume/ vol unme). Seeds of snapbeans, wheat, velvetleaf, cucunber, sunflower,
flax, byckwbea,, tomato, perennial rye, marigold, soybean, barnyard grass,
wild oat—e—a—nﬁ)ea were planted in a sandy loamsoil in ﬁ flat havi Rg t?g 35
fol |l ow | | » I nehe ' cm in wdth x 7.9 inches (i.e.
20 cm :ﬁ’%p%ﬁgﬁfét@ﬂic?\jgf?%??@&w?opébangcaggxyga% in height. Twelve to fourteen
days s af t akto Bl Bbd St cdnBfing 188 drddss loF Sole) bf édiﬂséiﬁ}t ‘?u% odidedh 296 mﬁﬂi%PsE’ga” 'S
at | easwthanoDariedsl Grarhe (027 InfRY of R ab Qo8 Ui dpiss, With Rbolihd '8t 4 BpertHIRP IS
i dent i f 5@0lgraths Tee7InlefoNdisthyRRPLyjcRBropaedithfbokiiad. TRSmiRtufeGQlak 3kred R @bouP¥s AbaS Of
an aspi pator teyipeesurd (HoRem twas rénivecllinddOrePsded ptessufe to/ghea whifdl fodidld) wikdh/ was
pr essur disgoixbd infviater andsqxtracyeel it bther. Titveated SoludioDRasudinied to AGHI of 2 withg5oesdusslls | - €.
4, 48 mxghysocheric agidrany the Argasic ewid tvastExiracked 40m Wt agteocas fisgansiorsvaithlstty Dsthee (Nt 4o Ni Ng
no test Miidjiersd Thel ethersextitot wassqriod pesd magnesiui| sa¥ate ANdoacudm\sirippdd to give the@nchbaat-S  of
pl ants Q@Y asidascajcleas liguidy The slaar ligeid aes dissovechinrag millditens of [raathyene BhidFide attior _
huni di t YPigt 7% grame (@€, mole)sof hienyk phioride/wargiddeds @nd: e iresylingy fixtyrepwshthercheated at | on
activit ' "(5%§ repiimpteln 1 hoursoYqlpliles weye-removed ynder edupadyessyretergive 46.7 oims ual
obser%a ‘i foole) ot thy], {rofloposarognycycioprpanasatborylats, anafysis 8%‘?‘?1@”8”% if’s‘lcg?ﬁ e
nunerica | 4 Il at.in om"0" to "10" were used to
desi gnaﬁﬁsﬂ (g %Eifgé?é to }gﬂsiiy:@gb%%jﬂr)ﬁﬁ%(q%w 'ty observed in conparison
with the untreated control. BT ng 1 ndi cates no visible response, a
"5"  bat pgupLedk cates 50 percent nore growth retardation in conparison with
tﬁ‘é" contrtot;—and a "10" rating indicates 100 percent nor e grow h .
ret ar dakfiedn of RogieudRiativb SYElophbpyialoRilfi® Mefivalive Sridobitls! dh Blarit! @omramaﬁgn@ >
rati ng Snafbeand &nd & [ ne 1 ncrement T pramt—growtrTs—onty—hatft—ttat—of
the control or that the plant has increased in 50 growth at half the rate
of t ke coStintdhs of lthes testatampgurely Sdentiflod rinli Tablb 6 balby wedd pfeParbd B diﬁ‘solﬁh@@é.s_
hei ght @Billigeespbthe darticglat ¢vepowrdiie$ el acstane dltbthenceitihg @aterte a Fp@idntcht i N
Tabl e CQ1.Ggilifiprs. If glpuding 2@ the 5PutRN TABERE a€ the fwelet wad adiegs the cuse af iwamr Aasi ve
Conpoun@iEonitued) andt acgioeanives Rided rtel at finglnvolSmapds dlethwilliersp Foen chsiliing stock solutions
G ow h qg@tlaia?qj%gﬁ B tsRer Miljign by weight ot the particular compound. the test concentration in parts of the
o 78% test compound per million parts by weight of final solution employed in the growih redardation tests in Table
5 C were obtained by appropriate dilutions of the stock suspension with acetone and water {50/50
volume/volume). .
Seeds of snapbeans, wheat, velvetleaf, cucumber, sunflower, flax, buckwheat, tomato, perennial rye,
marigold, soybean, barnyard grass, wild oats and pea were planted in a sandy loam soil in a flat having the
35 following dimensions: 3.5 inches {i.e. 8,89 cm) in width x 7.9 inches (i.e. 20 cm) in lenght x 1.0 inches (i.e.
2,54 cm) In height. Twelve to fourteen days .after planting at the time the first trifoliolate leaf of snapbean is
at least 3.0 centimeters long, each concentration of the test compounds identified in Table C was applied to
one flat as a foliar spray by use of an aspirated spray apparatus set at 10 psig (i.e. 78,9. 103 Pa) air
\ W pressure (all flats sprayed at a rate of 4 pounds of active ingredient i.e. 4,48 kg/ha per acre). As a control, a
" 40 water-acetone solution containing no test compound was also sprayed on a flat. When dry, all of the flats of
plants were placed in a greenhouse at a temperature of 80°F £ 5°F and humidity of 50 percent t 5
percent. Visual indications of growth retardation activity were observed and recorded 10 to 14 days after
treatment.
Visual observations of growth retardation were recorded employing a system of numerical ratings.
45 Numerical ratings from "0" to "10" were used to designate the degree of growth retardation activity
observed in comparison with the untreated control. A "0" rating indicates no visible response, a "5" rating
indicates 50 percent more growth retardation in comparison with the control, and a "10" rating indicates 100
percent more growth retardation in comparison with the control. Stated in a similar way, a "5" rating
indicates that the increment in plant growth is only half that of the control or that the plant has increased in
50 growth at haif the rate of the control. This rating system indicates any retardation of plant height as
compared to the untreated control. The results are reported in Table C. :
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i_gg 111 112 Effect of Representative Active cdmggugdélo 3 114

45 115 on Plant Growth Retardation 3 116

7 117 Snapbeans | 2 45 118

2 120 2 50 55 16 EP O 269
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10 121 : 4 122

4 18 123 : . 3 125
5 126 . EP 0 269 656 B1 4 20 128
2 25 TABLE C Effect of Representative Active

Conpounds on Plant G owm h Retardati on Wieat 30 Conpound No.
Gowm h Retardation Rating 35 Control

0 82 TABLE C (Continued) 2 84

2 . ) 2 40 92

3;220 Effect of Representative Active Co a2

3 11ﬁ on-Plant Growth Retardation 4 115

5 116 Snapbeans 2 50 117

2 121 2 122

2 123 ¢ und No. Growth Retardation Rati

2 1of B2 L - 250 656 Bl

The results in Table C denonstrate that treatnent of plants with
cyclop{EPylnalonanilate derivative

122
123
125

126
gﬁj 20 128
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TABLE C

Effect of Representative Active Compounds
on' Plant Growth Retardation
a Wheat

Compound No. Growth Retardation Rating

35 Control
82
_ 84
\_/ _ 88
92
110
111
“ 114
115
116
so0 117
121
122
123
125
126
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conpounds provides significant growh retardation in conmparison with
untreated control plants. EXAVPLE VI1 5 Effect of Representative
cyc¢l opr dpyl mal onani | at e Deri vaEP 926888$Blnds on Pl ant Growth
Ret ar dati on- Wheat Solutions of the test conpounds identified in Table D
bel ow R P2 ?d Py ,9 W@ 9%‘»2‘% ﬁi;}&gg} S SR or

ul ab o © t i lo
vol el AE T itk ﬁ%ﬁ&&ﬁ%@ o il R
sur f act ant cormerm val | rom Rhom an as Conpany, Phil adel ph| a,
Pennsyha@pi@yvy As det ai I ed bel ow, these solutions of test conpounds were
appki ed-to Wheat at a concentration of 0.5 pounds of active ingredient per
acr e (gffedt of KbpheSenkatittadyciogroplyinthiopailitél Berivhtiva Chinpdtinds v PR Growth Pelardaidh-&Vheat. €.
1,12 Kg/ha). VWheal S€eds were planted Tn a sandy Toamsoil in a irat having
t he fol | Sohitiong ofi timertsst csempounds Sdentifiedhds Table \} dblow xwera Prepavedhdg dissolkiengfieh x 1.0
I nchegomppuhdsi iy acetoniwalprt (SE\oluarbAeyme pentaining IS percer olgmadvolumg fof Friten-100st age
15 @©f swifeetant copmersiatyotyailahle frami Ripmand Haes @Q&@P"VCB hijadaiphies Peraivenis. i AsflefaliedTabl e D
was appley. chpsp solgfions ?flt% compounds ypte ppplisg fouh ag@csﬂffam of 9.5ippuide of agtiveay
appar anofpdiieatier agro (}_‘b aéP’r ?%g@lﬂf é"t'("df‘ﬂ"e ?"é?% a%’ {8 b@ kaf"-a)a voI urre of 120

gallo ;ﬁ %"’?’e a" m sﬂi& Bt i on
cont ai Eq E‘rﬁb"c é‘f °' ° he ?ﬂf s'?iﬂ
the’sfl con ur(l,iclis etll ? Ielé)gwas:réﬁi)léaon?f é 8~f, 0 F +
5 F( "o Y ;cr se s% T Cent (a@ te cent %/
i ndi C%'a%ﬁtro‘i’ a vebieR U4 né %lt%ﬁ' @&Htaﬁ}rhg%ttés‘t’ b&&bomﬁrv?as QRS §6r¥ﬁd oR 8 fat’ %SN &Wd 14
days ali bfthe Hste et wHBRiwereVbIsieain LREGRHAES b BmBdratts GV FT €53 31700 M85 6
reCor GRtIhidiy Q) 50 radntSY $ipaidort VisualliiRRlioAg 6f drevith REFdatiohESAy &Y GEBIVaESdr at | Ngs
f rom Gecoed Ddayesiter tisaibbnt. 0 desi gnate the degree of growth retardation
act i vi t wisliséebssredlionsnof QRoWa Fetadation/\ivérél rachided) Brivpl@iriged sysmit 6iqjerceadd atings.ent
r at i nghesechecatiage ratirgs fram 0lte 1002896 N, to desigiatd thepiagee ot growth irst@datiod adtidtyes t hat
t he i ebseees it companisbreaith the ouiteated sondmll % Ohyerdenttrhting irgifcate$eo wisible ragbonses. atifat
whezit peraent ratieg indicatas that thgrinsramentcie wheet growth ds onlyt half tat of (the conjrel erghat yheht has100
per cerincrepsediimgrovth @t kelf thoratg ofriie contyah and 8 786 escentrigling indigatep g mayimum ¥esPengp-c at es

r 818 reing ispiem fndigptess anvhistargdpion o6 wheRtheighe @s comRaRY 10 e Wipded ek B1e. The
resul fesults e repgsiad ind@dle B- Tapl e D. 30
TABLE D Effect of Representative AFIRéL\é% Conpounds on Plant G owh

‘Ret®Brdation - Weat Conmpound No. Rat e (Pounds/ Acre) Per cent
G owh Retardation 35 Contr ol
0 Conpounq 96 Effect of Representative Active Compounds on Plant Growth RetZddatidn -WWVheat
40 Conpound TIT Compound No. I%tel’(PoundslAcre) Percent Growth Rbtardatidn
70 gonpourye—ii4 —0-5 200
30 Conpourjd 82 Control 0.5 ~ 010 1.0
10 Compound 96 0,5 30
_ 40
l‘\—f“‘w Compound 111 0.5 60
1.0 70
Compound 114 05 20
10 30
o Compound 82 05 10
1.0 10
Compound 115 0.5 30
1.0 40
50 Compound 116 0.5 40
1.0 70
Compound 117 05 50
1.0 60
66

The results in Table D demonstrate that treatment of wheat with cyciopropylmalonanilate derivative
compounds provides signifcant growth retardation in comparison with untreated control wheat.
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Conpound 115 0.5 S 30 1.0

40 Conpound 116 0.5 40 1.0
70 €otrpound 117 EP 0269 656 B1 ' 50 1.0
60 55 The results in TabI e D denponstrate that treatnent of wheat w th

cycl opropyl mal onani | ate derivative conpounds provides signifcant growh
ret ardaﬁ%!}ﬂp&'fnv'kborrpari son with untreated control wheat. 18 EP 0 269 656

Bl EXAMPLE Vi | I Ef fect of Representative Cycl oprlagyl mal onani | ate Derivative

Conpoun Pgsentatye, GraipprosyimalensnijatorPDeruaiva, Gernrounds on BlashGigwih RetessislionRedns  of
the/tes ot 8% dentified i n TabI e E beI ow were prepared by di ssol vi ng
t he corrpo ggonf ofalggttgsrt]e/ %‘i& er /vo u conta n| 0 1
percent . ﬁl

R e E’Zﬁ s ”*% TR
these sghibi, 4Es s6 oﬁseocf tes@ e an ,?\}7 A% T

a coneenbrd érad galindd Or detid npdier §(n9qulﬁ .29! orfi |ngre per acre
(i.e. 1. 12ate-rdot 3éediingof 4ad4|8 )eanﬁo.s%am% a{aﬂlﬂssocgifierﬁa‘ﬁﬂ m&&a.rfeﬁcer
rubrum cxmlnﬁbrdgmaﬁmgram(lﬁ’bﬁﬁwiﬁerﬁEd ningRsBhdyMam soed_comer ci al Iy and

gr own | fiheoseediingd Weve mpinminbd B LPEENRUSE St 1BMPSrRIBIoNG) & & BPEY.0) 1AM 68k &) andNE
seedl i nbumidityrob 50 Sverdente fter ia periog ot @t Mntictha tievalopiypsdE wbie ldsbiikied ©Blohd mand
humi d# t orefantghoat 46 fnehes diet 10,/6t-€15.24 cpiini lewtho it tiseimeDedch corichratim\at tw[tbsi g
trees WeQMPOUNds idenified in Habisne wan appliddstochepdraie treessdscoboliad spray by heosof (ah .aspirah®, 16
- 15 245Re3y) appafatus seh gt 10, psigy (9. TR.8. 1% Rebair prassive ddiicensarared el vofume ok 120egstions
oun6§ e'r?t |1f'ﬁ’2e a). f\s papniiolsa waler-acpleng eqlution anoctestreompound was falsbi ar
Rr a)é M"!?f‘ &y ahptd &" !i‘?gﬁ dyere rglimedhio the greenhpusp dor (g pegiod of one
gjt w Sy o o '°'f=‘ Bl Sy chtri 7] st 50 g Pons

per acre |Thg aLJ wat one sol ut i on cont a| n| ng

of shoot Slorsaation i % W acer}
no test sh%&m? cfl:o Jtrgcy tgan qjqﬁg?::;tcghﬁ %f av R’Nhoo fen g$ ate
sults |n

-}
trees Wednfol tabdt
Meas ug eg:,bgﬁ“ﬁ@gﬁgg%f@‘mw, h ret ar%atlgﬁﬁg{c%fapslv vvere o ser ved

recorded at this time (one nonth after treatnent). The percent retardatlon
of shoot elongation in Table E was dgegt g ned by actual neasurenent of the
shoot of each tree which was conpar ed to the untreated control. The average

shoot | gngdr-0f cont t-1eeS TV Af—ecentieters—For—req
ct of R o
e o SO DL Sl R ChtRd it P ROV aton” od WA e Sga0agt - ds et
t he avey age ocorm)opquiq itionk _Rate (Pounds per Acre) Percent Retardation of Shoot Elongation
Red Maple Sycamore
Control - 0 0
% Compound 96 1.0 34 15
- 20 40 16
40 =« 43 20
W Compound 111 1.0 76 77
40 20 97 84
4.0 97 88

The results in Table E demonstrate that treatment of red maple and sycamore with cyclopropyl-
malonanilate derivative compounds provides significant growth retardation in comparison with untreated
control red maple and sycamore.

Example XIX

Effect of Representative Cyclopropylmalonanilate Derivative Compounds on Plant Growth Retardation-Red
Maple and Sycamore

Solutions of the test compounds Identified in Table F below were prepared by dissolving the
compounds in acetone/water (50:50 volume/volume) containing 0.1 percent volume/volume of Triton X-100
surfactant commercially available from Rhom and Haas Company, Philadelphia, Pennsylvania. As detailed
below, these solutions of test compounds were applied to red maple and sycamore at a concentration of 1.0
or 2.0 pounds of active ingredient per acre.

Bare-root seedlings of red maple (Acer rubrum) and sycamore (Platanus occidentalis) were obtained
commercially and grown in one gallon plastic containers containing a sandy loam soil. The seedlings were

55
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TABLE E Effect of Represent ative Actrve Corrpounds on Pl ant Grovvth

Ret ardati on - Red Maple and Sycanore’ Conmpound No. Rat e - ( Pounds per

Acre) Percent Retardation of _Shoot FElongation Red Maple - Sycanor e
' EP 0 269 656 B1

.Cont r ol 0 0

Compound 96 1.0 34 15

2. 0 maintained in a greenhouse4Q a temperature of 80°F £ 5 J‘@nél hlgmdrty of 50 ¢ 5.? rcent. Aftér?’a period

20 Carnfening, veloping trees were pruned t percent reduction in height. At'2% days after pyuning, L7

40 each concentration of the test compounds identified in Table l2 applred to separate troes ag foliar

84 A4sgday by use of an aspirated sprafy apparatus set at 10 psig airSspes$its (il @8sY dpfaybdlat bARIuRe lof

d enoTetgalivhe pérfuale). tAs @azbmien b wafer-sedebnersgiition dnthining @3 1831 dmpbind way abdarHey | - 45

mal covegerthia treesd Whér dryi allef tertpesiwels returisditel 6w gadsgiivudel forc derig! 61k ldayse Visdatlat i on

in ci mss%gromhtr#tardmn edlivitydverohiseredd and decowipd at tiiis1tines(#8 days ratter trhatmam). € X1 X

Ef f ect PRt tetaedationt df vagro@ihcin dpble ﬁ?vﬂanmtem*émd be vieuaDehservalion ofdheGegrppetints on

Pl an‘iac'G“?ﬁ/\}f‘rF°R8‘E'§P'Hm"l HA upteagt acanhistinocindRsiog np visislegesppise. & 8%t

cﬁ’wdt?CFﬁa‘s‘a'j" é‘g‘ e, '"?%'P@ '1t $few1 \ﬁe‘r"’%\’ 3hefdlp qpiral prothas (thei treg heshe
's r s stem g @ 9 au'r?@P%?"u 9 ipdicafegia mapripum respgesec ent

voI Hﬁe "g?ﬁhj %ﬁ P, 'E PrRT aneomramriteti g Hitipatad ifralpMe rPulin Rhom

as Co

and ﬁﬂennsyl vani a. As detailed below these
s@l uti ons of test corrpounds Were Fed to red mapl e and sycanore at a
concentration of 1.0 or 2 0 pound actrve |ngr edi ent per acre. Bare-root

seef—r—gﬁe—e-f——hed—m} alis)
ofsttest pfftprresenial s

conflai ni ngCanpeantyo.| oam §oRrate (Pthtrs:i:e.ec&é)rgs Vedré@ntlRbtardatidrof Regtéin 656 B1
tained in a greenhouge at a tenperaty 50
tcent After alperiod of 3 monilhs, TAYMRVellopi ntYEPYBs were
pruped toCant®Y percent r¢ducti-on-in hei grt.' At 24 days| after gruning, each
con¢ent r aich@Poundl 9 N€ tesL CONPOUf@iS TaentiTred M rapre F wag apptTgd to
sep rate trees as a foliqr spray,@y use df an agpirategd spray apparptus set

att % ptesstHe—tat-H—tees—sprayrde—at—a—volura—-of—5—-120-gal{ ons per
acrr) 8’“&?5’?1%& " a wht er-acet®ne sol dtion @&ntai ni ng no $est cofpound
- was lalsao qprayed on certain tre Wen dry. al¥ of the tree® were feturned

to the greenhouse for a period of 45 days. Visual indications of growh

r gt ar dHei @euitade ieble \F demensidis drat Grdatment of eebmalplel aad sydameret witliecycidproplerys af t er
t r edtaipBpnilate dyfyativecompqynds rrevided signifinantgbtardetipn otvegrowth inf@inpaisen vitesuntietedr i ned
by \FPghIed B3RIR AOGBYCHPC®f t he regrowt h of

CIaIms

35 g
1. A cyclopropylmalonanilate derivative compound having the formula::

40
Y'zo"c\—/C'Y'a ) Z'y,,
45 | S e o
oY’
50 wherein:

: Z'1y is the same or different and is one or more hydrogen, halogen, haloalkyl, polyhaloalkyl,
polyhaloalkoxy, alkyl, alkoxy, alkylthio, alkylsulfonyl, alkylsulfinyl, aryl, aryloxy, arylthio, arylsulfonyl,
nitro, cyano, dialkoxyphosphinyl. alkanoyl, aroyl, alkoxycarbonyl, alkoxycarbonylalky!, alkanoylamino,
sulfonylamino, alkylsulfonylamino, alkanoyloxy, alkeny! or -CH = CH-CH = CH-;

- Y's is hydrogen or alkyl;

"7, Y's, Y's and Y'1o are independently hydrogen, halogen or alkyl;

%150, S, or NH ;
R"10 is hydrogen, ammonium, alkylammonium, polyalkylammonium, hydroxyalkylammonium, poly-
(hydroxyalkyl)ammonium, an alkali metal or alkaline earth metal or alkyl, hydroxyalkyl, alkoxyalkyl,
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each tree in conparison with the untreated control. A O percent rating

I ndi cates no visible response, a 50 to percent rating indicates that the
increnent in tree growh i s onlBP h@8X656BLt of the control or that the tree
has increased in growth at half the rate of the control, and a 100 percent

rating J“&gh&qg ghrggt my resro -y n |nd|ctes an
-rr:; :E am i 4) re8nhaGLe. 2 ) ? ig) BE’;; %? g Aig?gays::er IDm?(::gesul ts
$prayltlyQsd ofOdn l%fe@%ﬁl% @ﬁ"%?éﬁrs & Y&p H-Rﬁ.y& (&ﬁrtregf ?dﬁy %;é’%om
wa

“Ch

i ﬁ‘ed‘? }
0 Tab{a, rrc&rat@oﬁeo@ ol1BE o w |ﬂe§6 °°"?
Ret ar dfdoigailens pdraste)VAPL onetbiCa 2086 O %o test oompound

per Acénedertain tréd3) WRSN dri3Qll of 1Hatirded WeldfrettRRGH B\Mhe yrébnfiRsh ABPpeiod of 45 days. ngac,:armr e
Cont r ohdications of growth retardation activity were observed and recorded at this time @rs days after treatment).

Conpou nd TiEGpercent retardation of regrowth in Tab@ F was determined by visual olskérvation of the regrowth of

2.0  each tree in comparison wifh the untreated control. A 0 pBrcéct Pating.indicateklno visible response, aso 1. 0
85 10 percent rating indicates|{BattheQincrement in tree growth is oyl half that of the control or that4ke fidachag esul t s
i N TalNweasedjn grawiy at Aeitthe rater of theesantiek And &100rRertent maling idicates asryaxammoT rEspandeh

cycl op ing sysiamy Rdieatesan retpsdefion.af regewihassenrrers wih dwiudiessted iconviok Tserstults

r et ar dAf 70" BPrePeEL B Aterpop Af T8PRYEI™Pson with untreated control red maple and
sycanor e. Clains 1. A cyclopropyl mal gnanil ate derivati ve conpound havi ng
the™formul a: 40 [err] wherein: [errr]qB'i'EsFt he same or different and is one or
nmore hydrogen halagen_ haloalkyl, polyhal galkyl, polyhal oal koxy. alkyl,

al koxy, &ffﬁewftﬂqpresenaﬁ\tey"tCMIObmngmqs anl Ftant GrawthiRetaidation F fbd Mayle/dnd Bycamerey | { hi o,

aryl syl t onyT gondpbdndNo. Cyanok Fale? ﬁﬂffé’mflﬁ&”k_r‘y‘ Per@éngﬁétgydhon &rFQ%iowm

al kgxycar bonyl , al koxycar bpnyl a
alMkyl gul f onyl ani no, al kanolyl oxy, al kenyl o Cgd-Magle. CHj = Ceycamprer r | |i s

hydr ogen or ca’mléyl [err] are mdependently hydrogen, halogen o alkyl;

[T

[err] 5O égr? Ferr—ts—tyd ogets; et tH—eaeyHarreRi-tHR
yd 5

pol yal kyl arrm)npl’urﬁ roxypl kyl a nium poly- (Hydroxygal kyl )aﬁrm)ni um an
al k&l l—netal or alkaline elrth nefal or alkyl . ht7dr oxval kvi .~ & koxyal kyl ,
20 , Compound 111 1BP 0 269 656 B® 43
20 91 46

The results in Table F demonstrate that treatment of red maple and sycamore with cyclopropyl-
malonanilate derivative compounds provides significant retardation of regrowth in comparison with untreated
control red maple and sycamore.

30

Claims

35 . A
1. A cyclopropylmalonanilate derivative compound having the formula:

“ ; . . Y', Y',
- ]
Y',g-C—C-Y', : Z'y
45 R% =Y’ 41’i’c"ﬁ"T
Y'
wherein:
50 . . . .
Z'11 is the same or different and is one or more hydrogen, halogen, haloalkyl, polyhaloalkyl,
polyhaloalkoxy, alkyl, alkoxy, alkyithio, alkylsulfonyl, alkylsulfinyl, aryl, aryloxy, arylthio, arylsulfonyl,
nitro, cyano, dialkoxyphosphinyl, alkanoyl, aroyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkanoylamino,
sulfonylamino, alkyisulfonylamino, alkanoyloxy, alkenyl or -CH = CH-CH = CH-;
55 Y's is hydrogen or alkyl;

Y7, Y's, Y's and Y"1 are independently hydrogen, halogen or alkyl;
“1i50,S,0r NH;

R"0 is hydrogen, ammonium, alkylammonium, polyalkylammonium, hydroxyalkylammonium, poly-
{hydroxyalkyl)ammonium, an alkali metal or alkaline earth metal or alkyl, hydroxyalkyl, alkoxyalkyl,

1R O A

-
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mai ntai ned in a greenhouse ‘at a tenper-ature of [err] and humdity of 50
[err] 5 percent. After a period of 3 nonths, the devel oping trees were
pruned to a 50 percent reductionepio28giegéBy1 At 24 days after pruning, each
concentration of the test conpounds identified in Table F was applied to
separate trees as a foliar spray by use of an aspirated spray apparatus set
at 10 psi g ¥°a P'HE’!‘M‘F alkylaminoalkyl cgiafky! 9}3\'@ gled] aal, reereaploalkaty alidyittipatk@Oargithioklbyls per

acre). As & 'kyls%tm ky} alisdaulfigyielkyd iikanayleliylcaseiiatityh idialikoxyphasphinylatsy nyiu nd
was al so s ﬁ\” '%V‘E"fyé'é%a'ky'\/\h‘(ﬂ‘me‘ '3“"8{“{'3"@? alkpryalkyitaipalkylyalkexyalit-ur ned
ta-thg gred ﬁ qtl%*ag; lc:: e h@tﬁewm% éﬁtbm'at!rr' Hodese-h

r et ardatr OtQ:n

(gblsg) af{amOﬂ al graln kylt hf' wr-af ter
Lr eat ment )kvl ?I vg bo(?lg\lkhyﬁa bk 'ké{ g ulﬁnym E: ng E’P‘q‘(ﬁ_ned
y vi sual @Qﬁ,ﬁ,{, dy ng e CACR P PESYE AaTiesyhony "4t he

untreated control. per cent ratr ng i ndicates no visible response, a 50
10 pes centA éloproglyimdishamiic Arivatia corhgbind &1 ClafiTERdving &J&%f&ﬁt&%&o&eﬁa \ITJg\/ hal f
that of the control or that the tree has increased In growth at ha t he
rate of the control, and a 100 per ratr ng i ndi cates a nmaxi mumresponse.
This rating systemrndrc e 3?( f of h as conpared with
the untreated control. ﬁh éH ts“ Ice)ﬁ% @ the average of 3
repet’ftions. 15 TABLE F Effect of
Representative Active Conpounds on Pl ant Growth ?\’bt ardation - Red Maple and

Sycanor e Conpound No. Rat e (Pounds per Acre) Per cent
Ret ardati on of Regrowt h Red Mapl e Sycanore Contr ol
0. 0 Conpound 96 1.0 47
87 & 42 \/ 9 Compaynd 111
85 HO—C—C—Q3-MH Br 91

46 The results in Table F denonstrfate tHat treaynt of red maple and
sycanore with cycl opropyl - mal onaf® | at e @leri vat®Nge conpounds provi des
signid i cant retardation of regrowth in conparison with untreated control
red mapl e and sycanore. Clains 35 1. A cycl opropyl nal onani |l ate derivative
conpound having the fornmula: 40 45 [err] 50 wherein: [err] is the sane
or different and is one or nore hydw hal ogen, $hi oal kyl ,

pol yhal oal kyl , pol yhal oal koxyH I | t hég al kyI sul fonyl ,

al kypsul finyl, aryl, aryloxy, “aryl h| o ;ﬁ/}guly itr cyano,

di al koxyphosphi nyl , al kanoyl, ar oy, xycar gayl , alkoxycarbonylalkyl,
al kanoyl am no, sul fonyl am.no, aIkyIsquonyIantno’ alkanoyloxy, al kenyl or
-CH=CH+CH=0CH; 55 . Y6is hydr ogen or al kyl :

. . .
| Ho——c—\c7-—c-'—NH—©— c1
\_ ' | N

© . 0 0 c1

° CH,CH,~ —EZ—C——NH—Q— c1
I
o o F

50
HO——(“:—C: :—(“Z—NH—-Q-— cl
% O O F

-

S A O A



[err] are independently hydrogen, halogen or alkyl; [err] is 0, S or NH
[err] is hydrogen, ammoni um .al kyl ammoni um polyalkylannnnlun]

hydr oxyal kyl anmoni um  pol y- ( hERIP@$9&6&BI) anmoni um an al kali netal or

al kaline earth netal or al kyl, hydroxyal kyl, al koxyal kyl, 20 EP 0 269
656 Bl al koxycar bonyl al kyl , aIkyIaninoaIkyI, dialkylaninoalkyl, aryl,

mer capt oal kyl , al kylthioal kyl, arylthioal kyl, aryl oxyal kyl,

al kyl sul fonyl al kyl , al kyl sul fi nyl |, al kany] al kyl, aroyl al kyl,

di-al koxyphosphi nyl al kyl , di QMM@SMHCI hydr oxyal kyl t hi oal kyl ,
hygg oxyal kyl sul fonyl al kyl, al koxjyal kyljt hl oal ky/ al koxyal kyl -

sul f onyl al kyl , poly(oxyalkylenekﬁlkylC)cyanoalkyl ni t roal kyl ,

al kyl i deneam no, carbanoyl al kyl, al'kylcar- 5 banmoyl al kyl ,

di al kyl car banoyl al kyl , am noal , al kanoyl am noal kyl, al kanoyl oxyal kyl,

al koxycar - bonylan1noa| ayoap N gynoyl oxyal kyl

al kgl car banoyl oxyal kyl , dral ylcar anoyl o - kyl, al koxycar bonyl oxyal kyl ,

alkoxycarbonylthioalkyl, am gqosul f gnyl al kyl , al kyl am nosul f onyl al kyl or

di al - kyl am nosul fonyl al kyl. 10 2. A.cycl opropyl mal onani | ate derivative
compound of claim 1 having one of the fornul ae chosen anong: [err] [err] 20
25 ;err] 35 40 45 : [err] 50 HOC-CC N 55

[er’P] q EP 0 269 656 Bl [errk:%o [err]

HO-——C—-—C——-(B:-—NH-—Q'—CF 3
|

o) o)

3. A cyclopropylmalonanilate derivative compound of claim 1 or 2 wherein said compound is a derivative
salt.
25
4. A cyclopropyimalonanilate derivative compound of claim 3 whersin the derivative salt is selected from
an alkali metal, an alkaline earth metal, ammonium, alkylammonium, polyalkylammonium, hydroxyal-
kylammonium, poly{hydroxyalkyl) ammonium or mixtures thereof.

30 5. A composition for retarding plant growth comprising an acceptable carrier and an effective amount,
sufficient to retard plant growth, of an active compound 1 according to anyone of claim 1 to 4.

Patentanspriiche

35 1. Cyclopropylmalonanilatderivat-Verbindung der Formel:

Y'y ¥
%
¥ C—C~¥Y', Z's
Rf%e~Y'-C "‘l:"T :
% o 0O Y%
worin
Z'4, das gleich oder verschieden sein kann, eine oder mehrere der Gruppen: Wasserstoff, Halogen,
50 Halogenalkyl, Polyhalogenalkyl, Polyhalogenalkoxy, Alkyl, Alkoxy, Alkylthio, Alkylsulfonyl, Alkylsulfinyl,

Aryl, Aryloxy, Arylthio, Arylsulfonyl, Nitro, Cyano, Dialkoxyphosphinyl, Alkanoyl, Aroyl, Alkoxycarbonyl,
Alkoxycarbonylalkyl, Alkanoylamino, Sulfonylamino, Alkylsulfonylamino, Alkanoyloxy, Alkenyl oder -
CH =CH-CH = CH- bedeutet;
Y's Wasserstoff oder Alkyl ist;

55 ¥Y'7, Y's, Y's und Y"10 unabhiingig voneinander Wasserstoff, Halogen oder Alky! bedeuten;
Y'41 ist O, S oder NH;
R™o ist Wasserstoff, Ammonium, Alkylammonium, Potyalkylammonium, Hydroxyalkylammonium, Poly-
(hydroyalkyl)ammonium, ein Alkalimetall oder Erdalkalimetall oder Alkyl, Hydroxyalkyl, Alkoxyalkyl,

A

.



15 [err] 3 A cyclopropylmal onanil ate derivative conpound of claim1 or 2
wherein said conpound is a derivative salt. 25 4. A cycl opropyl mal onanil ate
derqi vat ir've conpound of claim 3 wheres gsg @€ derivative salt is selected from
an alkali netal, an alkaline earth netal, anmonium al kyl anmoni um

pol yal kyl ammoni um hydr oxyal - kyl ammoni um pol y(hydroxyal kyl ) amoni um or

m xt ur es Alkpsycadonylagl, Algylamnogisylyfiialiiviaminaalkyb Aryl, desgapiioalieyl, Blkulthioallgyl.cAvartthioalkyl,

conpri si r@y'%a'% ullonwaliyl Akylasfingalieyl, Afransyiplisyl.t ArepdaliorkyBialiexyphogphinylgliod lia-t o
retard pl&e¥ VP%‘E yilkylohydegyalieythiapliylc Yifelisyforyialiyl, @ik 'EVB“'%ﬂ'l?bNéO"M#'kV!:I aim1

1 P y le )alk)%ngp (f abg[n
}:g’lfﬁ%l Pat%’“ ﬂsy carba?gylalkyl mogm/‘k8 imlngglﬁfﬂ%g‘&%gxy Ik %'?‘b@rgu%a der
7 45 noalkyl Cyanoaminoalkyl Carbamoyloxyatkyl, Alkylcarbamoyloxya&yl lalk Iko>a as
gleich o cfgarbor:é{ aﬁaﬁ}'l léoig](ycgrethml}noalkHl Am‘nosulfon&lalkyl Allwlammos ﬁon{yia:@l o?rj( ylaml-
Wassersto ogen, so Hal ogenal kyl , Pol yhal ogenal kyl ,
Pol Mhabogcﬁ,eﬁbrls%alonﬁunkm&wat%}ﬁ% nééh‘w]kﬁrwhq diébiy be?'fUl%ﬁ&b\ﬁ'Fomﬁ%’lnkaWw% finyl,
Aryl, Aryloxy, Arylthio, Arylsulfonyl, Ntro, Cyano al koxyphosphi ‘nyl,

Sul f onyl ani no, Al kyl sul f onyl am no, anoyl oxy, & kenyl oder - CH = CHCH =
CH bedeutet; YV WASseCH|CH -®Baal—Al=4eyC—+NH-— BY 7, VI, Y9 und Y' 10
unabhangl g vonei nander Wasser st offf, Halbgen odgr~Al kyl bedeuten YV' 1 ist
0, S oder NH, R'io ist Wasserstof@, Amfnium &Fkyl anmoni um
Pol yal kyl ammoni um Hydr oxyal kyl ammoni um  Pol y- (hydroyal kyl ) anmoni um ei n
AI kal i metal |l oder Erdal kalinmetall oder Al kyl, Hydroxyal kyl, Al koxyal kyl, 22

0 269 656 Bl Al koxycarbonyl al kyl, Al kyl am noal kyl, D al kyl am noal kyl ,

Mer capt oal kyl, Al kyl t hi oal kyl rylthioal kKyl, Aryloxyal kyl,

AI kyI sul fonyl al kyl, Al kyl sul AL Kyl Aroyl al kyl
Di al koxyphosphi nyl al kyl , G a- ryljoxyphdsphi nyl gFKyl , Hydroxyal kyl t hi oal kyl,
Hydr oxyal kyl sul fonyl al kyl j Al koxyal kyl thi oal ky&Hy Al koxyal kyl -
sul f,pnyl al kyl, Pol y(oxyal kyl en) al kyl, Cyanoal kyl, Nitroal kyl,

Al kanoyl Aroyl, Al koxycarbonyl, Al k;éycar bonyl al kyl, Al kanoyl am no,

Al kyl i denam no, Carbanoyl al kyl, Al kyl carba- 6 noyl al kyl ,
D al kyl car banoyl al kyl , Ami noal kyl, Al kanoyl am noal Kyl , Al kanoyl oxyal kyl ,
Al koxycar bonyl am - noal kyl, CyanoangTal kyl , Car yl oxyal kyl ,
Al kyl car banoyl oxyal kyl , Di al %_g_g{ bafm\l oxyal Al k9x-

30 - ﬂ .

' o o] CH,
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ycar bonyl oxyal kyl , Al koxycar bonyl t hi oal kyl , Am nosul f onyl al kyl ,

Al kyl am nosul fonyl al kyl oder D al kyl am - nosul fonyl al kyl. 10 2.
Cyclopropyl mal onani | at deri vat -\F@r%¥$ﬂﬁﬁ$93hach Anspruch 1, die eine der

fol genden Fornmeln aufweist: o 20 [err] 25 [err] 30 35 40 45

[err] 50 EP 0 269 656 Bl 25 3. cl opr opyl mal onani | at deri vat - Ver bi ndung

nach Anspruch 1 odor 2, worin die annte Vergspdung ein Sai z-Derivat ist.
30 4. Cycl opropyl mal onani | #Qrerévat=—+E Wnspruch 3, worin das
Sal.z- Derivat ausgewAhlt wrd ausleinen'AlkaIi“ all, einem Erdal kal i net al |

Amgpni um Al kyl ammoni um  Pol yal Iannnﬂiunl Hy- dr oxyal kyl ammoni um

Pol y( hydr oxyal kyl ) ammoni um oder M schungen von di esen. 5. Zusammenset zung
zur Verz6gerung von Pfl anzenwachst di e ei nep_geei gnoten Trager und ei ne
35 w rksane Menge, die @ 'LEEZLcn REd—ad c tum zu verzé6gern,

ei ner aktiven Verbindung 1 nach gl nem fler Ansp¥&Che 1 bis 4 unfallt.
Revéhdl catl ons 40 1. D6riv6e de o@cl opr@pyl nal onanil ate, repondant a | a
formule: i M -\-CY*I O Y' " dans | aquelle: ss | es

groupes Z' 1 sont identiques o t ff 6rents e representent un ou plusieurs
atones d' hydrogbne, at onge-dthﬂqimemn og6nal kyl e,
polx?alogenalkyle, pol yhal ogfnal ko¥y, al ky¥ al koxy, al kyl- thio,

al kyl sul fonyl e, al kyl sul finy@e, arWe, aryloxy, arylthio, arylsulfonyle.
nitro, cyano, dial koxyphosphiny- |e, alcanoyle, aroyle, alkoxycarbonyle,

al koxycar bonyl al kyl e, al canoyl am no, sul fonyl am no, al kyl sul fony- 24 |

11111111 1111111 11111111111

U
no-—i:—g—cl:—un-—@—- cr,
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25

3. Cyclopropylmalonanilatderivat-Verbindung nach Anspruch 1 oder 2, worin die genannte Verbindung sin
Salz-Derivat ist.

30 4. Cyclopropylmalonanilatderivat-Verbindung nach Anspruch 3, worin das Salz-Derivat ausgewihit wird
aus einem Alkalimetall, einem Erdalkalimetall, Ammonium, Alkylammonium, Polyalkylammonium, Hy-
droxyalkylammonium, Poly(hydroxyalkyl)Jammonium oder Mischungen von diesen.

5. Zusammensetzung zur VerzGgerung von Pflanzenwachstum, die einen geeigneten Tréger und eine
35 wirksame Menge, die ausreicht, um Pflanzenwachstum zu verzSgern, einer aktiven Verbindung 1 nach
einem der Anspriiche 1 bis 4 umfast. '

Revendications

% 1. Dérivé de cyclopropylmalonanilate, répondant 2 la formule :
Y, Y,
; |
< 397(:\70-‘! ) Z'ss
R"=¥"' . ~C-C-C=-N
50 P 1]
0O 0Y'

dans laquelle :

85 les groupes Z'11 sont identiques ou différents et représentent un ou plusieurs atomes d'hydrogéne,
atomes d'halogénes, groupes halogénalkyle, polyhalogénalkyle, polyhalogénalkoxy, alkyle, alkoxy, alkyl-
thio, alkylsulfonyle, alkylsulfinyle, aryle, aryloxy, arylthio, arylsulfonyle, nitro, cyano, dialkoxyphosphiny-
le, alcanoyle, aroyle, alkoxycarbonyle, alkoxycarbonylalkyle, alcanoylamino, sulfonylamino, alkylsulfony-

I




* C LMS * EP 0 269 656 Bl | ani no, al canoyl oxy, alcenyle ou -CH =
CHCH=CH; Y s reprdsente |' hydrogbne ou un groupe alkyle; Y7, Y's. Y's
et Y ta rnepresentent, ind6épendaneeDt2e9 b5 Bdr ogbnb, des atones d' hal ogbnes

ou des groupes al kyle; \- 5 Y' 41 repr~sente 0, S ou un groupe NH, R'"'1
repr dsent € ' hydrogbne, un ion ammoni um al kyl ammoni um pol yal kyl anmoni um
hydr oxyal - a'R P& M’P’ﬂ’n‘i"c ve 9¢ {EHFSRGET ®Y1:) ammoni um un ndtal alcalin ou un

tal al cal 2, L0veaodnp oy pnepwe alkKef e hyd | k | k | kyl
al Kﬁxyia?f}oh r? Scdf’l{?ﬂ’%ﬂ'gﬂ‘bg ORI R g e e Tagangs oo des.

mey gapt oal igoal k)él e @iyl thioalkyle, aryI oxyal kyI e

e i D

I’l’ X Ou
hydr oxyal ijtwp@'amﬁ kIWdl%xya Vi, J( %Wy@k d, éﬂ(’ylaﬁ 'lg le
al koxyal kyaryag) |nfe€U3Mbﬂly|6Y£lﬁﬂthu§HﬂJyhé,( grgﬁ yakyiy, aﬁylsdl‘fU@Talkﬂ@ lalkyle
ni t r oal kyl sicandylalikyib,i £H{BRMGS] AifikoxFohb: ilyRxyp slsmymp 2RyRd6k y%k o%lkyle
di al kyl Carﬂyd‘nmlkﬁéd!fgﬂyﬂlkylarﬂkbmikktyﬁoﬂkyleahlﬁcﬁmisaf&l ek Pdigoxyalkyléne)alkyle, cya-
al canoy!| oxnpliylky hitkgatksile k elkylidénedaing | aarbamaddidyls] @lkylcatamaylalkyaa | dicjidsiearbariitalkyle,
banoy| oxy sminpelisyle, alcrpliemintatiore: dicamyvitialidyle, alidkckibyryainbalivipy byerarathdelklie, car-
al koxycar tR?P??Y'@‘X?'SYI'Gky'hécafbamklcb(yalkvn?!sd'a'kvl%@ﬂb@x’fywbeodbk;ch@onvloxva'kyle alkoxy-
am nd&ul f cﬁqspp%yftw?qllgle. qﬂiwylfaml%@mliw@wpwqua@ylggu dialkylaminosulfonylalkyle.

di al kyl [P HgJI fon aI Kk . .2. Drive de cgcl opropyl mal onani | ate sulvant |a
r evendi SOYF % o¥F a"Aa*? sﬂ‘ﬁ‘éf Iy evengigation (1 sEPaaRiant; 2 Fing desfermules syivaptes 30 35
[err] 40 ° C 45 50
[e{D]ﬂ’l I EP 0 269 656 Bl 10
CH,CH,-O—?—ZCI:—NH—Q—sr
25 . 0 . 0 CH,

%0 EO—~—C—C—C—NH Br
|
0

i
35
c1
O—C—C—C~—NH c1
N\ q v g
0 0 0 Cx,
45

r-o—-c—c—c——m-—@-— c1
| i .
0

50
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15 [err] 25 3 D6riv6 de cycl opropyl mal'onani |l ate suivant |la revendication 1
ou 2, qui consiste en un sel. 4. D6riv6 de cycl opropyl nal onani | ate sui vant
| a revendi cation 3, dans | equelEPI®2683:656B% choisi entre un sel 30 de
metal alcalin, un sel de m-tal alcalino-terreux, un sel d amonium ‘un sel
d' al kyl ammoni um un sel de pol yal kyl ammoni um un sel

d' hydr oxyal kyl ammoni um un sel pol y( hydroxyal kyl ) anmmoni um et | eurs

n6l anges. 5 Conposition dastiy a retarde a croissance de plantes,
conprenant un support actept TR Gantit6 efficace,

suffd sante pour retarder |a groissdnce de antes, d' un conpose actif

sui vant | “une quel conque des revendicatiorns 1 a 4.:40 45 50 56 26

J I 1111111112111 111121

10 o
E-ZO—C—C——-C——NH—@-——-B':'
1 I |
o (¢]

25
3. Dérivé de cyclopropylmalonanilate suivant la revendication 1 ou 2, qui consiste en un sel.

4. Dérivé de cyclopropyimalonanilate suivant la revendication 3, dans lequel le sel est choisi entre un sel
30 de métal alcalin, un sel de métal aicalino-terreux, un sel d'ammonium, un sel d'alkylammonium, un sel
de polyalkylammonium, un sel d'hydroxyalkylammonium, un sel de poly(hydroxyalkyl)ammonium et

leurs mélanges.

5. Composition destinée & retarder la croissance de plantes, comprenant un support acceptable et une

35 quantité efficace, suffisante pour retarder la croissance de plantes, d'un composé actif suivant I'une
quelconque des revendications 1 2 4.
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