PATENT SPECI FI CATI ON (11) 543183 (21) Application No. 1946/ 76 (22)
Filed 19 Jan. 1976 (31) Convention Application No. 2 506 690 (32) Filed 14
Feb. 1975 in (33) Fed Rep of Germpany (DF) (44) Conplete Specification
publ i shed 28 March 1979 (51) INT ]?‘i 'AOLN 9/ 12 AOLD 9/ 02/ / CO7D 285/ 06
(52) ‘I'ndex at acceptance ASE 217 218 237 243 248 251 253 256 238 26

506 507 A C2C 1440 215 220 22Y 256:25Y -30Y 341 34Y 578 626 71 Q5
KD (54) I\/ETHCDS OF DEFOLI ATI ON OF PLANTS (71) Vi, SCHERI NG

oy e A TN S PG G ARRERE) e e 4%%.'9,0”

which it is \SL bgf%gg&rﬁg lg&p,ﬁbe (Eﬁrﬁl&?wﬁﬁ 1)§7éieSCI’I bed in 5 and by' _

the fol | ow; 2.506 19) 23 5 The

present i nvesdt I(@ﬂpﬂe'ﬁ qu:sgg on Noh met ﬁ%ds -of defoli at| ng( )i e A\

defined bel gay 43 helezp%fmmnggj yl -ureas. In the normal /& Nehns
£ AT e

of a’large mHmpel ComplbigBpacifbati published 28MaReR 1979 Speci-al’ ce
at the baseMef (SIneNT €Bf AGING/N2; AOIIE HOZ/EOUD i288/06 NEr i Stematic
owi ng to enwHr (3RyBrdkakt acceptinté ons or certain processes Wit \\\
10 They form a sepakSEt|M'@218&E}%M3§&8:251125E81561‘25&ﬁhl2’§8 308607 .&ave :
However, this does G2t 144024A 220220 2561 25Y [BOY 184D F78 26178 ext eneemBe®A\woul d
be desirabl e, and,. ther ef’@i&’”ﬁift@rpts have been made to control this
process so as to take pI ace at a predetermined time. or stage of. devel opment

of the plant. 15 Sga FRbDRIJrEeskeriiaricN bp PLARSs Speci al econoni ¢
i nportance ow ng to the facilitation of -harvesti ng.and t.he -acceleration of

ri pening obtainabl e Wera}w scfnmwcﬂuéﬁﬁﬁhsms@rmcw BUARCofoRis OF al so
in the course of - g éostco wmenwtsomenﬁajz,ofB&ﬁﬁhﬁBérmgienMerhaqt eria

t hat. attack pl ant@ heﬁb resth iny @thﬂraé'a'& _
aliphatic thy osp @8‘5 taﬁ%ﬁ'&_ﬁé@%ﬂ' rpgd, G Do f‘rgf%f flgs Eﬂbﬁgﬁrbsphatse |
in United States atﬁgt chiichl is @Bnddkned wifl n?et&% oﬂ@gfohddﬂg\@bep’lanti hi s :

active substance dzkﬁme;ibnbwmihwa \ishiadiz@lybumas i ST act ory ‘action and,

furthermore, ow n é pnsofi @ lare f PLRIA: p git. It
v now hechy A AR I A e A e tgebo 11

[err] They form aseparatmg layer such t%ﬁnaﬂl Whll@hes fﬂrdf Hbﬁpﬁeeslﬁmcﬁs a

hydr ogen at'om or nghofid ¢ur eﬂpalnemx tt att“l?“@ b@dFWQHC, ‘%
represents a hydr ﬁgﬁ_f 'P ?ﬁ&f m‘ie s%ﬁ&/t‘béa %‘Pr pt ed by 30
at | east ongs het ro sa&rpeanm dedia 1619% mr&c nﬁplahmce oahél

30 R3 represents famhtaﬂn g\nhdl the acaglerbmm ¢ftrmem b@dmﬂge aterelbmatst onle5
hetero at om sel eciggshlt &%%@’gt%bratf{ rif & Heqiourse af ipgieacharisyivaty ¢
hydr ocar bon group™ ¢%ﬁj[?ﬁyp \tel ?éf a(ie %os&@ﬁiﬁﬁaﬁafﬂlﬁo@h&sﬁm&mup or

an aromati c2bydr osgectaiiy trijh-butp aphosphate e Snateuu’ml b;peaﬁcalnemolb one g9

substituent sel ecA846% d}ﬂ"’g thlswtlvet S“b&#@ﬂsgp ‘ﬁ@q o YQ)PrﬁatlsfaCtlory
al kyl - mer capt o gr3stiffsand ??/ G BYH{8 to s Ynpie Pggubles Bergns hpdling, g 5
nitro group, or R2 angls iy bRs Buh€ihatiotnBodnaeofarl @aaifortiutatogen at om
represent a nor phoI i no, piperi d| no or pyrrolidino gr oup, . and X r epr esents
an oxygen o sul phur atom 40 =  -arg di §'t’| nct,{zy superior.to the known 25
tri-n-butyl ?rlthlophosphate |n the| d 40@gvoid the
di sadvant ages 't her eof when used for. the plLﬁnt s “defined below. The present
i nvention accordlngly prOV|des a nethod of defollatlng a I|V|ng
in Which
‘R, represents a hydrogen atom or an alkyl group contammg 1 to. 3 carbon
atoms,
_ . .. R represents a hydrogen atom oran alkyl group which- may be mterrupted by :
30 atleast one hetero atomselected froin oxygen and sulphur atoms and . 30
: R, represents an alkyl group which may be interruptéd by at least one hetero :
atom selected from oxygen and sulphur atoms, a cycloali iphatic: hydrocarbon group
which may be substituted by at léast one alkyl group, or an aromatic hydrocarbon
. group which may be substituted by .at least one substituent selected from alkyl
35 groups, -halogen atoms, alkyl-mercapto groups, alkoxy groups trifluoromethyl 35
groups and a nitro group, or
R, and R; together with the. adjacent mtrogen atom represent a morpholmo
piperidino or pyrrolidino group,and .
X represents an oxygen or sulphur atom, '
40 are distinctly superior to the known tri-n-butyl trrthrophosphate in therr action and - 40
avoidithe disadvantages thereof when used for the plants defined below.
The present invention accordingly provides a method of defoliating a living
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pl ant selected fromcotton plants, apple trees, hibiscus plants, grape
vines and rose bushes, wherein the living plant is treated with a conpound
of the general formnmul e _pres ' ' ' i _
defoliating a growing cotton, 5 ~ appl e, hibiscus, grape or rose crop, -
wherein the area of |and contai ning the grow ng 5 cropis treated with
( the general fornmula |. As active substances of the general
n above -there are especially suitable those conpounds in
i oh [err] has the nmeaning given above, representr ngwor
e, a rrethyl or - et hyI gr‘oup,lgdgqsfynbpl R2. represents a - =
- hydr ogef—etorar ~COTT -'-_'a = exanpl e
a 10 met hyll’l"l';l se@ﬁﬁg&‘: ngf{g‘pl w h“’%: ﬁf‘gg’m? agﬁ ?I k?‘llm—roup
cont.ai ni ng f%"s'zt’ \ bon Sms ror exanpl e a e or. ethy oup,
acycloal kyl. -or Taéinydenuyalnﬁai élgolprgrid}srpmﬂndafdnfoi tufgagwxﬁns:m_ttbm, {'—atoms f or
exanpl eéda’ cpppley ik gta% f{xlﬁfellﬁlgy %ﬂdéﬁgﬁwngg}eéw Eor | ax ﬁhe.nyl .
hal ogeno- phéPle 71 -.: i gar abovearéa@mleﬁ&%p;i{ amd X has
t he neani ng sﬁta%ﬁrth& @¥Mpounds in which the: symbol R, ‘has the meaning piveMibdver egard to

their def of |renr9sngmact0r oxn cf_@mbd)en oup, the %reb@lrlgaﬁeresea{seh the, present
1. : 10

i nvent #n h%”%%m‘t ofiih! ik ERAITR, i5H grbi .
appl e. or char @(ﬁ. gag;r o 61l loalkyicotton. In
this way pl Qfdup coutaqnmgtSSto(Sfca oaatans] tor bmntw@:ra/ele;loemzlre'cIOhexarhoradvant ageous.
manner _bot h "E@ch)’do*reé mhewh&eeeeg? Bhasylamethypbeayl on Rt i s |,

consi d& abl Y ﬁ} B on 218 @mBbEras ARAtiRacdandéd | ons pl ant s
so treated |vadhahe h@ﬁhﬁhyavﬁﬁmlmélacfﬂiylaagean dahiskd farleaa étfon/at ed plants

ment i oned. abenleomh@‘é}g??@@s(}ﬂ,. Likeass g‘sﬁ %‘rd Qié¥condi tions or.
under gpeci ggﬁ.%g@ ﬁﬁfa d u{e i ég ge?eé%ﬁ f‘errel Y -
SenSltlvelyean bnditiGe pEEBS0 tYdatel nﬂemﬂ@uadmmagehe general 25 .
formula I, she&vmllaehercdltwawéalamﬂmnuqmdraﬂwam c#msglﬂmp’@n - on speci al

25 condi t i orpbysiofpgic ?d GRY ’M{&‘J piQPgitipns ?@ %ﬁref orebe used
for debgli atfﬁmrﬁﬁ fﬁ?gﬁﬁ % %ﬁg %mmf & =) edL:E* Act A pnce 2 th the
present i nvephditiohs.aTle @ emdao ;hesgnndraltfbmtﬂa)rmdse wiefare bngsedd"ort on plants,

whi ch bl alsfoliatinghibiseus p |
h a:, \(;este Inﬁg t Eﬁe fggﬁxﬁ}?ﬁ J(} nec%r&anch\flth%%g fg'eglt mventlt)ﬁ) Ere etb%clgﬂ’)ps ule.
t

fhering machines'to be used30 The rates -
- of appbe cat If@d’t &psul falg EcSith wcHithérto wobtaineblew t hi n 't he- range of 3 rom 1.

to 10, 000 grarrﬁ‘hg(iataofapv%cager%f;gs%?é@k defolisiongrewit f%ﬁ%ﬁ{gg y Wi thin the

.range of fr ~ ik vihre 2 {or B oAV s 13163 When two or

~nore COWDOUng;or n'd- ﬁ{‘tna% forintla M \ "réf&eﬁet‘gwrmgelée r ef er of -

colirse3so t hetald ountapplwafthmunpouamgl | ed of ‘these: co pound

~35 The CO”pouSg CW mlxttyl“es ofetaﬁoeézlp'%ﬂgf f@q may. be

~appl i ed eit Ry é?mdoﬁ &ﬁﬁtht Qérekdd for ik | Haf be APpliédiR adihixtiey € such

corrpounds fwrfntdmrr Ave sutis eeamumjsther ddtcﬂﬂtn@a ntairotéqlma‘ai' pest. may be

appl i eddin ap@mbmnsr}eeﬂwrmabr d . ? l'e.oh action o gec Al de .lsci;f%lge’ ot hh -

- defol iating, emrﬁﬁg %&ﬁfg@ Srdxamplé by one o&ﬁﬁﬁ) gep s may be

added depen(ﬁ PehP @&dn Sd:xihﬁﬂl.e solvents, espec1ally orgéﬂc E'drhentslef oliati ng

action and d’eldblmfdndletﬂlmll sui:@ho e.awcttlem a#fﬂtst ORe gen -

for ml 45 cm@"m@ﬁgg SR r.rw st oo (Tt arc
|b9'3ve1

capabl e ‘of lm f ﬂfftlf%%ﬂ@ hd@PoN¢R eeralfoeatd al |y or gani c
'sol vents prIeferabI d| rreth 1 sul hoxr de, -wetti n%ra ents and oils,

prefer varz;geously, fqlq gEn 'i o@%‘g‘m " he : ate of
bl bl on YLy ST mta.ewger: il ectiho R, (e °

addi t i ves nsuﬁedsplemqas,tmtatheaaddmnn ﬂlqmdta@dfs éP a!fei‘lﬁleb wei ght for
each part bydlwe!lt laad,oif ﬁ» c¥r e én 43 ‘Q{p@’ i1g8 AR .
Advant ggeous ?{; "ﬁ%ﬁ e of % lihﬂay%’ﬂ&ﬁ%rtﬁé}ﬁM(ﬁof or g§ xtures

50 her e@t phts R oh {ifthe df\éeﬁrepﬁﬁio@a&oadmabpme ar @iogsed in the -
form of def oéorntpbu of B@ zivramladrrg ad jupcti racsuitable ewabl e

pr epar at i onsln i oun %"ﬂ ‘lfr‘f?'ﬁ“ pe by delolptingaction |\ ke
addi ti gg of ﬁ St & % exalnsre @atet)i diigRiticShyaRarbbrs, desi eed, of
surface-acti Memﬂ,gﬂﬁaﬁ)carfa(ﬁis feixex le bevgzbrte, tm?: pgeidixgiene, cyclohexanone;, _ o
_ isophorone, d:methyl sulphox1 e and dlmethyl rmamxde, and also mmeral oil

fractions.” - -
As sohd carners there are sultable mmeral earths, for example tonsxl s1|1ca gel



adherent agents, emulsifiers and/or dispersing agents. 55 . Thus, the
compounds of the general formula I may be used for the nethods of 55 the
present _invention in the form of A_prepar ation conprising one or nore
conpounds of the general formula I : '_-.xt ure or conj unction with a .
suitable inert carrier and/or at Ieas one addi ti vecapabl e of incre .
the defoliating action of the conpound(s) of the general formula | p ;
Suitable Ti~-quid carriers are, for exanple, water, aliphatic hydro on

60 ar oma®™™#% hydrocarbons, for exanpl e benzene, -toI uene .and xyl ene, .

cycl ohexanose, - i sophorone, dinethyl sulsafesi de and di rret hyl f or mam' de, and

e e T T alce R Ry S Bl i cweams reflaBe PR 6, M neral
earths, for €Xa f‘.,(;,n,glls i'e ei ety a% tac ay,

| i mestone and sili mauefmeehpnwrage ereaiaybe lemdmen £qr ekaom lexaamnhegmeal S. As

S phonat . o ygﬁ*‘%mfa%g:ﬁf‘m *"%‘cm;%ﬁé“’ S, fﬁ?ﬁ%&"nl has

and 5 - salts lhebeo phenol p onl-¢--aci s and sa t.s: t her eof
f or mal dehyde condenﬂmte!ai amsulfta!fttye atmmmpgdeWa@er?oam Qiltlms t i tut ed

benzene sul,ghoni ¥ gtigg t %"%%ﬂpﬁf’agﬁ%m Aty “?‘F(d ﬁ"ag?ﬁ’ act

conpound or conp lghtdfquherma wsrmeibar atlons

may vary wthin dst ei,h %byﬁeghtekurfpsteea,ctwd?eeril . _preparations may
contai n” appr oxi mat el sUbgl‘ner'q&); thQ/aE ar la Elg‘dybse" i nd(s),
appr oxi mat §ky 90frhl Y0 wis fh:fciafkui °5 ltie‘ii'ofiﬁf‘ h néi @ds f s
desired, ‘up to 28y byo-mneghbwoblu&ur eHvd? and 1‘01&3.- urie)methidde add ey i but i on

of the conpoundsma!falioﬂ"ea % Ilef U‘wﬁﬂ -galled 0&3@1“@ rr| ed: ou} in the usual

manner, for exanp e%fim aﬁ‘f"eﬁfl ugp'@if Lﬁgh%ﬁarﬁ | i quor -

15 froppaboug lﬁ Sanﬂﬁé- Ewith ta | aPHasio yP le tgg

apply the corrpoudr!l@ofomﬁlc blyldtdaer QD-lsoadah&&d oF| votly mlmbasmeamethhmdéacmmthé ultra-1ow

vol ume net hod" aﬁ&"?ﬁéﬁ}?ﬁ “"é’{h&f Hpoyh !dF Fighago rfﬁ[ A e tg forapthe o
pp Wi he u e 0

esire 10-C mpou S are %r (r;_'are the analégous
mi crogranul es. Thihhk Al GomPovalé Of Ud present.invention

are known agpd may beup,rth@amq:bubqs d{mlmmeamarhmm méShﬁ:ypremyedbﬂ rpacapgaed hor
exanpl e, by 20 compopatafihigenemad irmpleespondi ng ami no- conpound with a

car banoyl hal i de, . . 20 chl orof o;.m_e_nam d ester or isocyanate, or

wi th phosgene and then reacti ng the repul nﬁg i socyanat e or car banoyl
halide with a corresponding am ne to forgt desi red product. The

t hi o- compounds are prepared with the use of the analogous -

sul phur - cont ai ni ng isvhieh Rrlgs s mseningmivengbpve, . Thus, the conpounds of
the great- for rruIFA inRY pRSendE PR RSU-Bdihe adehd, amvaatag&slmmkga@ic Qf at he
general foBful a [ er teftiarnorghiicbas¢, o dxampie sd: capbomate@r gievigtaraizowih a(a) Bw
the presence of an ersbamdy| erchipggrhagenichlordn of theggrsst &irpulan i norganic.or a 30
tertiary organi c base, for exanple fodi um carbonate or triethylamne, with
a 30-carbanoyl or -thiocarbanoyl chi GN de ‘of the general formila [err] in
whi ch R2, R3 and X have the neani ngs giNeQXadgve, or (b) in the presence of
an acid- b| ndi ng agent, for exanple /et hylam ne, with a 35 :
chloroformic acid ester or chlorothidformc aci d ester of the. gener al
formula 35 [er\rﬂb|1ﬂwnthbR2<aﬂnaShatvhﬂnemamg‘sglv abeie, above and [err]

Lﬁgﬁgfegﬁ gup and. rgﬁt‘?’%re © 2% e;%ga%&qrﬂm _ast_ °f °§"r{‘°gﬂbﬁ‘g'16f the

general formula [err] CI—CX—O—&,

in whlch X has the meaning given above and R, represents a lower alkyl _
~ group, for example a methyl or ethyl group, or a phenyl group, and reactmg
the resulting compound with an amine of the general formula .

o - i R\NH . : )

3 .

_ m which R, and R, have the meanings gnven above, or B
(c) inthe'process of an acid-binding agent, for example N,N- dlmethylamlme w1th
phosgene or thiophosgene and reacting the resultmg 1socyanate, .
~ isothiocyanate, carbamoyl! chloride or thlocarbamoyl chlorlde w1th an amine - _
45 of the general formula 45



40
40 in which [err] and [err] have the neani ngs given above, or (c) in the
pracess of an acid-hinding agent, for exanple N, N-dinethylaniline, w.th

phosgene o thlophosgene and reacting the resultlng i socyanate,

i sot hi e, carbanoyl- chloride or thiocarbanmoyl chloride with an am ne.
45 t he general formul a : o o
45 . 1,543, 183 . ™

4 [err] hich [err]. and [err] have the neani ngs gi ven above, or {ghe when

[err] rebr esents - a hydrogen atom 1.#3118% presence of a cat alyst, 4. -
advant ageously an organi.c base, for Rexarrpl e triethyl am ne,  w th @5 -
i socyanate or isothiocyanate of the gener al forrrul a g 5. .
[err in which: [err] ‘and X have:the neaNHngs gi ven above: Exarrpl 6s 1 and 2
below illustrate the preparati on of Rt,Ke active. corrpounds used:in accor dance
with the present..invention. 10.. The active. conpounds Llsted in:the -
fol | owi hg Tabl e mm:dhe{,pﬁem,afaMhemea'ixmgiﬁvdmamroranal ogous to-that described
in Exanples J(dhrﬂzilea Rﬁ represprts. Ba bydsogen datpms @ the Ptpsmgmfpa)smtalmn) TABLE |

Active gonpound advantageously “an organic bdse, for example - tpﬁti}glfuelgp, (\y&h s?‘hnt .5 '

N- ( 4 Chrsor ophenyf‘}cywate(o ils%thlgqfaﬁate the elnemgo nf fa -urea-

[err] 1orophenyl) N' (1,2, 3 thiafiazo

[err] W&l’lg ;1 n 3- th| adi azol-‘ 5-yl)-urea
. hlor phen?l N &2 3-th1 1azol- :
8 T M.p: 256°C(]D)543 183

[err]

Mp.: [err] N-Q/cl ohexyl - (1 2 3 Rh-l—&é&@?z,ol - 5-yl) - 'ur'e.a

I\/lp [err] o}pt&gpﬁ/ 1 23th|ad|azol 5-yl )-urea

Mp.: [err] N‘ ( Zg E%Ek\i}l' Ei"l&ei' 1 of?:fm&hélgb%g Iactw@ anln?)odﬁasea _

M p. : [g{r] ushd ibla t1 en ob, i hi-adi-azol .-.;;..-y.ig-urealo
Mp.: [€rr] ‘GHIO imthe (follovirg. rep ma yr eal

Mp.: [err]. (% Ogég&% %d Plg‘szloa}ndqy hf Ta$lé 9 de otes

Mp.: [err] N (123th|ad|azol 5y|) urea = ‘
Mp.:[err] (D). NN-D|rrethyI 'rret_ﬁyﬂm{ﬂl- (-2, 3-thi-adi azol - 5-yl)-urea
M.p [err] N-Methyl-N -met hyI -thl adi azol -5-yl) - ‘urea
Mp.: [err] (123th|ad|azol 5-yl. |

v '\k %€ Bofhsic i ﬂaPc%Ps%& -t hi our ea
Mp

Mp

5.

)-urea

N-Cyclohexyl-N'-(l 2,3-thiadiazol-

5-yl)-urea o _ M.p._: 215°c (D)
N-(3-Chlorophenyl)-N’-(l 2 3-th1ad1azol- R :
5-yl)-urea TR M.p._:- -244°C (D) : L
. N-(4-Methylphenyl)-N'-(l,2,3-th1ad1azol--_ Lo ey T L
~ S-yD-urea S M.p.: 228°C (D) o
N-(3 Methylphenyl)-N'-(l 2, 3-th1ad1azol— ,' o ' S
5-yl)-urea S M.p.: 208°C (D) -
N:(3, #chhlorophenyl)-N’-(l 2 3-thiadiazol- - ' -
5-yl)-urea . o _ M.p.: 236°C (D)
_N-Methyl-N’-(l23-th1ad1azol- S e e
S=yl)-urea. - .- e s e ‘Mipa 174°C -
NN-Dlmethyl-N'-(l 2,3-thiadiazol- @ - i -
5yl )-urea _ e M.p.: 222°C(D) ‘.
NN-Dimethyl-N'-methyl-N. o o S
'(1,2,3-thiadiazol-5-yl)-urea . S e - Mape 129°C
N-Methyl-N’-methyl-N'- - L o :
(1,2,3-thiadiazol-5-yl)-urea , e M.p.: 221°C -
- N-Phenyl-N'-(1,2, 3-th1adxazol- : _ S S
S-yl)-thiourea - M.p.: 205°C(D)
N-(4-Chloropheny1)-N' (1 23-th1ad1azol- B
5-yl)-thiourea. - L Mpiae@)
'N-Methyl-N-phenyl-N'-(l 23-thlad1azol- T SRR - - : ’

5-yl)-urea S 184°C(D)



TABLE | cont'd. Active conpound Physi cal
constant N-Propyl-N-phenyl-N -(1, 2, 3-thiadi azol - 5-yl)-urea
Mp.: [err] (D NButyl-Nphenyl-N-(1,2 3-thiadiazol- 5-yl)-urea

Mp.: [err] (D) N-(2-Chlorophenyl)-N «{:d;2:3-thiadi azol - 5-yl)-urea-
Mp.: [err] N-(2-Methylphenyl)-N-(1,2,3-thiadiazol- 5-yl)-urea
Mp.: [err] (D) N(2-Nitrophenyl)-N -(1, 2, 3-thiadiazol-.5-yl).ureg:!
Mp.:
Mp.:

[err]. N-(3-Nitrophenyl)-N-(1,2,3-thiadiazol - 5-yl)-urea
[efT} (D) N Methyl.-N-(2-nethyl phenyl)-N-(1,2,3-thiadi--

azol--5-yl)-ugea 1,543,183 Mp.: [err] (D) TheSe
are crystal I7 née—sUbSTances wiich_ar € VerV: .1 ngly solubl'e, for exanple, -
in aliphati ¢ “anhd ‘aromat i.c .hydrocar bonislféll%%ls‘:?ﬁ{‘é/vat er, and dissolve wel |l in

pol ar organi ¢ sol xedeSompoand exanpl-e acetone, . cycl ehexalRbyal cosstgphor one,
di methyl 5 sut-phoexide—and di net hyl f or mami de, depemding om the - '
particul ar substi I on S, 1k rting conpounds for the preparation of .
t he compounds use&ﬁ;ﬁpgglép&ﬂggm@’%m}'@ﬁd{ € present i nvem.p.0MOAT M)kNOWN or

can be prepared by net hods known per.- se. Some of the conpounds used in _
accordance with t NeBysyldsphenyliNbhdthiadigsalve 10 * a) reﬁﬂy_.'p%e@ nroposed as
agents for regul at?R§*®he growth of plants in general. 1m Of@l s case the
agents exhi bit ann.@ithlrdphegnali(geb-thddiebl- has -t he result of retarding
veget ative grow hsyGereaan Of f-enl egungsschrift No.. 2, 21M-B327°Ce di scovery -
of an action of thes mpounds, i phluencing the l'eaf shedding of plants
nust therefore betsgg ﬁéﬁ‘i%g@’l"“ ril)%ﬁf%’?‘%éﬁ%ﬁ&ggcause this ampomrrs(h rectly 15
opposed to the known retarding effect and i's therefore all the nore '
unexpected. 15 Thé(fo‘liﬂWRbﬂM?d‘%Ekéﬁﬁﬁ@aerto 8 i1l ustrapg, t Bgebpyention.
Exanpl es | and 2 PYPUE®rate. the preparation of the act I'V& corrpg%?nds of the
general formul a | NapNitERERNES-(D2,38dadlLolt | ['ustrate pre&ar ati ons which may
be used for the msyheds of the present invention. 20 Mp:252°C(D)- -
Exanple 1.. ' v (1 3 Ashiadi. 20 S

N- Phenyl - N - (1,2, 30 ﬁ;‘{jm;%zirgft!“gg'?fujl)fﬂf%ﬁ’.3 8% grans (81g: ooke)Dpf
5-amino-1, 2, 3-thi adi azol e, 75 m of tetrahydrofuran and 11.5 ni: (0. 106

nol e) of phenyl | socyanatewere nixed—together. There was al 50 added as
catalyst 0.1 m of triethylam ne. After standing overnight the first
crystals 25 Wer erpekeiet fydtalliRGubstances wbicH aittveryaparinglysolatde, ot egm’ﬂa‘li?)r ation
in vacuo, and t hein 4liphatic sind ammatic hydsecaghonaipid incnhtdry angh dissgiyn v bd’rﬂcﬂohaf M p.:
o111 deconpesi 1| QRIaESIps o Qamp G en el TGRS AT el o
Exanple 2. 3 " " The starting compounds for the preparation of the compounds used in

N- Et hyl - N- phenyl - Mcorddnc2 wathitie prelieatzioventionydrg kngwaicor can be prepared by m@lipds 1. 05

G ans (0.05 nol e) knpfwngens eno‘%(; car laog%éﬁ]m
a known manngr fr 1 - S 3a
ester,. vere G sso h@ﬁﬁ%%fe ﬁeﬁ%ﬁdﬁﬁﬁfﬁ@taﬂy (fehiighetas e resutl
nmol ) of N-et hyl avdgktatine grente(GeduaQffenlpgungssglrift No.22d4.653). nt Qr 6 hours

h f of ghes ok u?a taé'n%dgim
at 35 90 to [ gr gloicpiencelon apton of fessompaunt huees eda¥ PRt o ur o
was diluted9ith o3hasedtothe known retarding effect and is therefore all the more unexpected. 15
1,543,183 The following Examples 3 to 8 illustrate the invention. Examples 1 and 2
' illustrate the preparation of the active. compounds of the general formula T and
Examples 9 and 10 illustrate preparations which may be used for the:methods of the
present iivention. o S S oo

no-, 1, 2.3-1 hi adi azol repared in
A b
0.

Zetérdiggans - (0. 1

20 .. "Examplel... = - . 20
. N-Phenyl-N'-(1,2,3-thiadiazol-5-yl)-urea. . . "' -
10.1 grams (0.1 mole) of 5-amino-1,2,3-thiadiazole, 75 ml of tetrahydrofuran
‘and 11.5'ml (0.106 mole) of phenyl isocyanate were mixed together. There was also
" added as catalyst 0.1 ml of triethylamine. After standing overnight the first crystals - i
25 were precipitated. The solvent was.removed by evaporation in wacuo, and the 25
- residue was recrystallized from isppropanol.. ., = - . I
M.p.: 217°C(with decomposition) . . .. - .~ - =
Yield: 16.9 grams = 76.7%, of the theoretical yield.". ..~ . =~

' .+ ... Example2, ' * " 0 .
30 N-Ethyl-N-phenyl-N'<(1,2,3-thiadiazol-3-yl)-urea. -~ " "~ = .~
11,05 Grams (0.05 mole) of 5-phenoxycarbonylamino-1,2,3-thiadiazole,
_prepared in a known manner from 5-aimino-1,2,3-thiadiazole and chloroformic acid
.phenyl ester, were dissolved in 100 ml of N,N-dimethylformamide,’and 12.6 grams -
(0.1 mole) of N-ethylaniline were added. The mixture was maintained for 6 hours at o
35 - 90 to 100°C while stirring. After cooling, thé reaction mixture was diluted with 35



water, and the resulting urea precipitated in the formof a pale brown
precipitate. The product was filtered off with suction, washed wth benzene
and dried. There were obtained 10.2 granms (82. 1% of the theoretical yield)

of the pure urea nelting at [err]. 5 Mp.: [err] (with deconposition).
5 Yi g)en -grans = 82.1% of the theoretical yield. Exanple 3. In a
seri g? l\k t's potted young plants of cotton were treated at the stage of
5to f\aVded true | eaves. The quantities in which .the compound used in
10 accordance with the present invention and the agents used fir-
. conpar |(;son were - 10 appI ied inpsQsditres of water per hectarg are .
F gi ven D 1urm r yof

T o G T o BT AR S IO as

uﬂ'.ldl 1a.t2|gtymsw ICHOOMBE & rmdahyléllmﬁ)fthclﬁl&rurébfmélmigl age | eaves

-_presentssbef @t@()%oo WI&:lat rrent '§l _ Iég of
active subs _ : 15 Active . substan e

per ‘hectare E 02grams 8 T@grgtrltcalle\l(-iPhenyl - (1 2, 3-',;.

t hi adi azol - 5- yI )-ur ea Exan(ple3. 94, 4 Agent for

In a serigs of testsipgtted y: laptsyeficotton.were treated at the: stage:of 5
conpar i son 20 6 unfoldgi qtru(,re? gﬁe %F%Eaml?gs ﬁtn which the compound used.. in

20 phogphat ccordance with the present invention and t dgents used: for comparison ‘were 3809 Sodi um
chlorate applicd in 500 litres of water pe hectare are given in the Tablebelow.. ..0. Unt reat ed -

0 14 Days _after- theotrm #r it e& %1 aﬁtﬂbpremtawged with the
fol | owing adfl ﬁﬁ?ﬁ%ﬁ#%{: rocant b%fg\‘g ‘%tWBéé compare
25 N-(4- Chl orop eny: f Rl adi azol - b- -'ur ea, N- C,ycl ohexyl (1
, 2, 3-1 g adi azol -5-yl ) -urea. kg of active substance , Percentage L. 15 '
N- ( 3- Chl or op{re/dupsiddce (1, 2, 3. - tgn paheadrk - 5-yl ) - uredfoliation

N-( 4- I\/Ethylphe-ﬁ-yH—-—H—rfl 2, 3- thl-ad-r-azo-l—S- yl)- urea—3®—
N- ( 3- Met hyl %Ef N'\dlz(.”l 2, 3-t hi adi azal -5-yl ) - urea.:
{7

30 N-(3,4-Di Mh)-N -(1, 2, 3gi adl azol 5-yl I94urea I\H\/Et hyl -N - (
~,2,3-thi adi azol - y -urea. N, N-Dinmethyl-N -(1,2,3-hiadiazol- yI) ur ea.
" NN Di et hyI Asentrfetq?wpafraon( |, 2,3-thiadi azol 5- yI) urea. 35,

N- Met h ,t gmlgmo{l 2, 3- th| adi azol -5-yl)-urea.- 20

35 NP enyI sphat t hi adi azol -5y )-thi ourea 389 "

- N-(4- Chlorophen Ih (1, 2, 3-thi adi azol - 5y|) thiourga
*N- Met hyl = N- SAeRpic] 'Rrale(l 2,3-t hi adi aZol - 5-yl )-urea. 4 |
‘N- Propyl - l\l—p}},e,rgytl,'dN ( 1, 2 3th|ad|@zol S-yl)- urea 040 N—B

~utyl -N-phenyl-N - (1,2, 3- th| adi, azoI 5 yI) urea.

- N-(-2-Chl oro : =Sy ureaT T e -
N- (2= Met hy!| ( W RIFRE Tl Wing adthEa thtt. Nltrorohenyl) N - (
1,2,3-thi adpglgg&%&é ﬁ#c)ts%ereg%.gé E@lu@&i ﬁlmlL ,?Nln%arlophensg/t c N" (1
, 2, 3- t By adi atvesubdangts) - Urea, : S vo45 0B :
N—I\/et hyl | ) i thr adl azol 5 yI) ur ea. ' Exanpl e 4
Potted cottcﬁ“ﬁﬁf %‘\Q}M% éﬂﬁ jis g“'c"'?. bed in Exarrple 3-at the stage. of

. the be I nni ng(setf:hlésrb eﬁy]yma(tuzorthradnazfol-s}mnrehtuds_ 50 The results are

Sgiven iy thuis Me:gvfplwg RIS hadiisl syl uren.

1, 543" 3 N (3 4-D1chlorop enyl)-N'-(1,2,3-thiad azol 5-yl)-urea 7 kg Of aCt | Ve SUbé’?ance
Percent age N:Methyl-N'<(1,2,3-thiadiazol-5-yl)-urea. [ _
N,N-Dimethyl-N’ -(1 2,3-thiadiazol-5-yl)-uréa. - - e
N,N-Dimethyl- N'-methyl-N'-(l 2,3-thiadiazol- S-yl)-urca ' Tt
35 N-Methyl-N'-methyl-N’—(l 2 3-th1ad1azol-5-y1)-urea : ' 35
' N-Phenyl-N'-(1,2 3-th1ad1azol-5-yl)-thtourea e e i o
_N-(4-Chiorophenyl)-N'~(1,2,3-thiadiazol-5-yl)-th
. N-Methyl—N-phenyl-N +(1,2,3-thiadiazol-5-
N-Ethyl-N-phenyl-N" -(1,2,3-th1ad1azol-5-' ]
. 40 N—Propyl-N- henyl-N «(1,2,3-thiddiazol-5-y
a ‘N-Butyl-N-phenyl-N’ -(1,2,3-th1ad1azol -5-y1
N-(2-Chlorophenyl)-N’-(1,2,3-thiadiazol-5-y1)-
N-(2-Methylphenyl)-N'-(1,2 3-th1ad1azol-5-yl)- LU IR
N-(2-Nitrophenyl)-N’-(1,2, 3-thiadiazol-5 -y-urea; "~ - 0 T _
45 N-(3-Nitrophenyl)-N'-(1,2 3-th1ad1azoly1-5-yl)~urea _ . 45 -
S N-Methyl-N-(Z-methylphenyl)-N (1 3, 3sth1ad1azol 5-y1)-urea . .

e “Exampled. S
o Potted cotton plants were treated as’ descubed m Example 3 at the stage of the .

' begmmng of the formation of flower buds, =" "+ 72 "0 7 et L L S

:-50 " The results. areglven mthe followmgTable LT T s



Active substance per hectare defoliation

N- Phenyl -N -(1, 2, 3-thi a- diazol -5-yl)-urea 0.5

91.0.5 N-Phenyl -N -(1 2 3-thig- :

5 di azol -5-yl)-thiourea S By 90. 4 1
N—(2 Met hyl phenyl )-N - (1,2, 3-thi adi azol - 5 yI )- urea 17 x
0. 87.1 10 N- Met hyl - N- phenyl - /

10 (1 2 3=t hi.adi azol -5-yl)- urea - 0.

92.3 Ag'é'r'i’t for conparison Tri-n-butyl trithio- 15 phosphat e

0.7 7 72.0 . 1,543,183 15 Untreated -
0 o - "0 Exanpl e 13 of oild @bktdie@nt S Welpgrctdugat ed as -

described in Exammeeut%taa‘cethe st age pefhdctasarver bud f ordefatidton. 20
The aqueous. suspe1=rs1—a1°rs—c-ornt ai ned ‘i msone——cases as a furttrer additive

20 dinet hyl sul %l‘ﬁgh)q Sﬁi?a concentrations given in the Table bel ow. The
results i n t he da .g-ygjaéa& an | ncrease i osactl on caused byot he addl tion of

di et hyl I phOXI de. kg/ha 25° g

I : P rcen %'gq‘f #wfhwon 625 N—Phenyl N - 6342 3

t hi adi azol - 5-yI § )’“’ea - 0. 05

81. 8 Di net hyl sN—(le)ath fEN’- . 15.0 I 0'30 |+
| (123-th1ad|az015y0 05 "0. 15 83. 7

30 1 + 11 urea 0.05 %5 0. 871 95.6 Exanple 6.

Cotton pl aots wﬁeﬁ,ylaabmylas’_ described in Exarrpl e 3 at the stage of 10
capsul e ri penesﬁlZ]:uIadaqmléest suspensi ons contained as further” addi ti.ve a
non- phyt ot oxi ¢ 3%2 paraffin oil in Qéma cases in cofBfnation with

di met hyl sul phoxigt rdrRohpMison 35 concentrations given in the Tabl e bel ow.
The resul ts ‘are apparent fromthe-Table and show an increase in defoliation

caused by fthe adtrtbupbithio- 8 1,543,383
87 kg/ha 1> || Phqsphate Percent age - def ol g'tl on N Phenyl N'nf)l 2,3 _

t hi adi azol yl - 5- Yinjreat&.. _Urea (I) o0 65 SR '
45.4 Paraffin oil (11) . ... - .. 50 . . . 0 Di et hyl
sul phoxide (I111Y - 5.0 - - o1l +
Il 0.05 0.5 gExamples. 61.8 10 - I + 11
0.05 5.0 Cotton plants were tiBdtedas described in Example-3 at 1Rk dtage of Flowerl | |

0. 05 2. EUdeOPmathﬂ S 94. 1 Exanp le 7 In-an op Fn field experlzgent

h
appi e tred? (oo, oy m,tm BT e P

in the Table show an increase in actlon caused by the addmon of dlmethyl

sulphoxlde T
. - kg/ha
25 o I I Percentage defoliation 25
N-Phenyl-N'-(1,2,3-
thladlazol-S-yl)- S . o
urea (1) L 0.05 7 '81.8
Dlmethyl sulphox1de (II) . 15.0 _ O s
30 140 T 005 oS 83.7 X
+IL . . 005 150 L e
Exam le 6,

- Cotton plants were treated.as descnbed in Example 3 at the stage of capsule
ripeness, The aqueous suspens:ons contained as further additive a non-phytotoxlc
35 paraffin oil in some cases in combination with dlmethyl sulphox1de in' the 35
- 'concentratlons given in the Table below,
The results are apparent from the Table and show an increase in defohatlon
caused by the additives. . o . _



separate tests 14 days after blossom ng with an aqueous suspension of
N-phenyl -N - (1,2, 3-thiadi azol -5-yl)-urea of 0.03% and 0. 09% strength,
respectively. This caused a 15 shedding of |eaves on the young |ong
shoots, but their further growth was, however, not affected. Exanple 8.
Young pl.ants™of Hi bi scus rosa-singnsis were sprayed i n separate experinents

>\ hba ueous suspensions of N-phenyl-N -(1,2,3-thiadi azol -5-yl)-urea

~/20 application corresponding to 0 005 kg/ hectare 0.05 -~

re—and 0.5 kg/ hectare. Irrespective of the actual dosages ofﬂqétr ve
g applired in this case the 1tsaj;|mge was corrpl etely shed a few days
v N-p[leny N (L, Z s rnradi AazZol - 5- Y1) ~ULga
produced a sinmlar. effect 25 | whefEas I@I trlpé}céa%yhefélfah&hl ophosphat e
caused no def.oli m‘lnn pl fhnr WA fh Q ﬂl-'\ o0, of ahfl\ln subst ance
per hectare. ﬁ)ﬁ}gﬂ}_ﬁ @23The preparatr on of a spray povxder 50 0. per cent - by
wei ght of ° thiadiazolyl-5-yl)- N-phenyl -N.- (1,2, 3-thi'adi azol-- 307 . 5._

5-yl)-uréa asureefl} ve substance 090530 1.0 per cent by 4&i ght of . |
wetting. agemp&?ﬁﬁ#&h@ﬂ sodi um al kyl - nggpht hal éne sul phgnat e 20.0 per cent by

wei ght of surface-active substance’ based on cal cium -
lignin sul phoDm@yB@lphomdQQ 0 per cent. by weight of: :
al unmi ni um si |{Mhte as carrier - 35 mtetfal The corqstrtuents wer e ground'

to a finely djsgersed powder ingpsrodosill and gave aigreparation ready forf
use; such a preplaratr on may bedrol tgt ed (\)Nlth wat er t-o farnthe desired:: '

suspensifns. ExarfbBe 10, - - 10 40
The prepar ati ppyQfy@ sol uti on of 0.BCt i ¥& sup§tance 20.93.iper cent by weight
of N-phenyl -N - (1, 2, 3-thi adi azol -, 5-yl)-urea. 40.0 per
cent by wei ght of - ~dinethyl- squhoxrde 45 ©40.0 per _
cent by wei ght of = Examylbene . ' o _45_
9 Inan open field experiment apple tr ange Rennet) were sprayed m

0 The acts ve EHEiimisdt oy ar’?@xrawaﬁrﬁeﬂ ol ENG 1o uiring
and gave a. so Héadlﬁg“bfneeadibn lﬂlyomeongsmh But the rttﬁfgrc\ahwlashapqybn,ed by the

so-cal | ed ul t nataff¢atesd. vol ume net hod, for exarrpl e, with the use of aircraft.
After adm xture with surface- active5 ei for ‘exanpl e emul sifiers, there
gm;%r@ i

are 5 formed s fit %mb%wrr S fayed\ii sSpurit@ yxgeameed af t o
di | uti omow t hwittba OY&' é,gﬁu: ¢ N $1-23ﬁuadﬂhzd§f)ﬂlbdeajﬂt wates of i at i 39

living plant axphmbledorqumﬂttgal Og{gme ) Pe in, 3#9?%5@[% pl ant s -
grape vines ‘E’g om eﬁlg she p’P eated -
with a conpou %fga‘z l- -yl)-urea produced a similar_ effect, 10
[err] i nzsahi chh«{reusra]m-nepnyesldmmom #tydmgiew dafoliptionreithes Withi09p ﬁgoi to 35carbon
atons, [err] keqfeetivepubstapceipgificeld®n at'om or an al kyl group which may be -
interrupted by 15 ° at | east one gyghpe9. at om sel.ected from-oxygen and. :
sul phur- atOWBTﬁdldeparatnonofasprajL5ovFe&rrepresents an al kyl . group which may be -
interrupted by ‘at | east one hetero atom sel ect ed PINL9X nd sul phur
atoms, agycl S&Pippreanity WeghtYcar bon group whi ygévgéﬁéﬁifuted tag. at
Ieast one al kyl group, or an arorratr c hydroca '

1.0 per cent by weight of : wettmg agent baséd on sodium’
Pt e * alkyl-naphthalene. sulphonate

20.0 per cent by weight of surface-active substance based
' C <7 ¢ .on'calcium 11gmn sulphonate -
35 29 '0 per ceht by weight of -~ - aluminium s111cateascamer o 35 '
'material L .

" Fhe constituents were gtound toa finely dlspersed powder in a rod mill, and gavea.
'preparation ready for use; such a preparatlon may be dlluted w1th water to form the

desired suspensions. - T R T L _
40 . T Example 10 40 .
The preparatlon of asolutlon of actlve substance : e e .
20.0 percent by welght-of : : o N-phenyl-N’-(l 2, 3-th1ad1azol-
_ _ 5-yl)-urea _
'40.0.per Centby.wei.ght-of o o : dlmethyl sulphoxide

45 . 40.0 per cent by weight of xylene ' : _ 45



group which may be substituted by at |east-one substituent selected from _
al kyl 20 groups, hal ogen atons,:.al kyl-nercapto groups, al koxy oup
trifluoromethyl 20 groups and a nitro group, or R2 and R3 togeth
the adjacgnt nitrogen atomrepresent a norpholino, piperidino or
pyrrol i dEng group, and X represents an oxygen or sul phur ‘atom 25
2. Anmethodgs clainmed in claiml, wher g543,182rr] represents a rrethyl or 9
ethyl 25 grpap.—3"h. DELD Qs ﬁce%

_ a@n‘{%gggﬁ Aﬁe &h cg'hsgit;egts -csii d %0 d as

represents an al lgyve d¥ofitibn
clainmed in clai mldqulmmthod?ﬂme winhsheasemﬁm hft or et h gr oup

30 5. A nethod a tl\@aarrrﬂzforetwme ;1;

r epresent s an al %ﬂﬁjéq:g%legc ?lr‘h ges" Gfr?tﬁs’ rBEnepsshate 6:?? 'L’Etﬂhod as®

clainmed in claimb, wherer n R3 represents a rret hyl or. et hyl group 35

7. A rrethod as clai -of cl ai ns 4 wherern

epresents o35 puRAC a@rrrrm;ﬁ:g;d,gr E e o o

car bon atonm 8. eh&aﬁbiﬁldﬁl er el n e?)resents ﬁ)

cycl opentyl, cycl ohexyI or met hyI cyc ohexg group. 9. A nethod as el ai med
pre

i n any one of claims 1 to 4, mhereln nts a 40 . _phenyl,

hal ogeno- phenyl , net hyl - phenyl or )y § group.q () ' 40--10.
A method as claimed in any one of cIa to 9, wherei n the plant. .

treated w.th N-phenI-N' (123th|ad|azol 5-yl)- urea Anethod as

claimed in any or reated with at

| east one conpound mﬂﬁ%{?}'{’d} gﬁﬁm f&ﬁr};fﬁgil.ép jé%g}a;w}upﬁdWS s

yl )-urea, NSethylata %rgwto xelectslftdm;dg:;\?)ﬂs l‘(%gse:}d and t he 15
conpounds 45 | elg?g FF % ﬁfafj any one
of claims | to I%ﬁaﬁg&:‘z umtfxﬁam%& domtia i é?ben &Eﬁ i's
used for the trearcmpmhwlnmam bammsnmmwwrut rteatstmnersalnsganentfserectednfdontaikylo 000.
grams per H¥ctar groupp halogen atogglslkylmlqramamaes, A kexy8EPuPS: teiflugrometby! whe?%rn
Phe ambant i 3 w (K1 & DY BB fin thégd,tcrem.&&etqtaﬁﬂgrewna%&aror.tect are.
14. A nmethod as qi:;&;ggdotpymnmn@gteup} lnd: al s wherein two-or nore
conmpounds of the geeepiesehtsappiygen orgu 9@@11for the treat ment in a total,
amount Wi t h¥ %r ui;n@é“%‘t“fars(ﬂﬂq“’dt‘ﬂ ‘%ﬂ“ dovhegein Ry repsgsenisa mephy! onseshyl 25
15. A met hod as Cl aBiRGhettdd @b Auiled fn IO 20 whéi8inFQ trébresadtDANAlky1 §rodb t hi N t he
55 range of fromct@tainingl@Dcaghommonser hectare. 16. A nethod of -defoliating
a grow ng cgtton, agp‘ﬁé“eﬂtﬂdtﬁsé’lﬂ}%ed ig clafe 3ovhereia 8. eqpmpsentivh By hor iyl ar ea ,pf

| and contai T ng tAESOK A af Eitel S 4y SAL Btk 1 eG4, wherkindHJepkBi3nts an

9 The active subsilkgigeupiastaitingddo N¢arbontabemsot her constituents while.stirring
and gave a sol utron5réa@§'h°ﬁcas clagresd in wlaim 5, wherein Rorepeesenthe mathpl drethyby t he

so-cal | ed tra-gf , t u rcra
After adm %sur e \wamlsjus éﬁ%@%&éﬁg Qﬁﬁgilggg’%, '@3?335‘3 %%QER f?l e?%netgri% t hé% e
are 5 f or med so8cAI rheblodewhlgumd lmotweﬂt rwacrem R;vﬁepckentsea/cb@pwﬂd after

dilution-with 5 Cc¥gghegylo thed.of .daf ol iating a

living planjp sel e,g;,g ha'ff Od%g mnfﬁ@%ﬁo éﬁn,g pﬁg Whem reé’f:eﬁ%"tsp ant s40

grape vines and r 0S&0. Al I\;f Rinteidrin ahye ohe vﬂcﬂgmphams wh‘eréhﬁ) the plarttneat ed -
cla

a it ol-5-yl)-urea. - 1
wth a conpound & ‘ﬁl}t‘! 'gx im m!z'gﬁne of claims 1 to 9, wherein the"plant is 0 )
treated with at least one compound selected from N-phenyl—N’-(l 2,3-thiadiazol-5-
45 yl)-urea, N-ethyl-N-phenyl-N'-(1, 2 3-th1ad1azo|-5—yl)-urea and the compounds 4_5

-listed in Table I herein. -
12, A method as claimed in any one of claims 1 to 11, wherem a smgle
compound of the general formula I is used for the treatment in an amount w1thm
the range of from 1 to 10,000 grams per hectare. -
50 13.’A method as claimed in claim 12, wherem the amount is thhm tbe range of - 50
from 10 to 1000 grams per hectare. .
- 14, A ‘method as claimed in any one of claims l to 11 wherem two or more
compounds of the general formula I are used for the treatment in a total amount
. within the range of from 1 to 10,000 grams per hectare. .
35 *15. A method as claimed in claim 14, wherein the total amount is w1thm the 55
range of from 10 to 1000 grams per hectare :
'16. A: method of defoliating a- growing cotton, apple, hibiscus, grape or rose
crop, wherem the area of land contammg the growmg crop 1s treated with a




[err] in which [err] represents a hydrogen atomor containing 1 to 3 carbon
atons, [err] represents a hydrogen atom or an al kyl group which nay be
interrupted by 15 at least ope hetero ataom selected from oxygen and

sul phur atonms and 15 [err] represents an al kyl group whigch rray-be
i nterrupted by at—teast one heteéro .at om sel ected from oxygen an I
atons; a cycloali n group which may be substit By

| east one al kyl ﬂm Hmﬂﬂﬂammtlc hydr ocar bon group which g _:'e
substi teed by at uona ssbstl tuent selected from al kyl 20 fgr oups,
hal ogen at®ns, al kyl-nercapto_groups, L33KR8ky groups. trifluyoromethyl
groups and;a nit rerhgaauesuueam{eewaalmaadmharer&hetreaﬁ&n&rts WhileReidring aitfl] acent
nitrogen atom r@permhm‘bn eeadsotb sunloasqmmemrcberapplaﬂ bpiiesetalidd aieragr oup, and.
X represents dnwmg “%Qf?lfcfaft ' " od as clai ned
o o o 5 e, AT a., msrr*aﬂmﬁ ﬂ?‘mrs A et hod
as clainmed in ojyaadrm Or re| n err repr.esents: an a group
containing | to 4 carbon ato . 4. A method -as ¢lained in cIa|m3 vvhereln

[err] represents &
30 5. . A net hod tﬁ?’qﬁ&m 'q?dgg’l {ﬁam ‘?hvu? %329 se?ecRﬁd fom ott}::n lan'ta:;l {ﬁ%
represent £ an abéﬁ;ehwgh@u&nm mtmgegerﬁlfbmulhlcar bon atom; g A net hodloas

clainmed in claimb5, wherein [err] re re§ents a nethyl or. ethyl  group. 35
7. A nethod as clarrredln .any one% to 4, wherern[err]

represents-a 35 cycloal kyl. or: alk A ngl grougpcontaining 5 to 8
carbon atoms. 8. A nethod as claine | aim7,: V\/nerer n R3 represents a
cycl opentyl cyckg)ﬂ%yl or met hyl cycl ohexyl group: 9. A net hod,as. claimed in

any one of clai msriréﬂaesémsm@bﬁataﬁu&onﬁm{gassmabaaﬂans, phenyl,
hal ogeno- phenyl , ¢se he rogenatmntdn@x k Ig ¥Iwh huupbemterruptedby 40 10.

A net hodl%s cl%ﬂ en?lw °“(S?df | ant i
fro d

P ented wi th N ghdd «mrf 1, Ly b 'ygr;:,, ;;;@:;;’ggf‘gﬁ 900 as

clainmed in any \anamm y dyQt Rast el Broup, mtnaﬂuSh forabel vvr t h at

| east one: corrpcamw Bbplewn@eﬁm ngm ’_ﬂ%istwnﬂ SQtusﬂttsthet &zmlaﬂa'l
yl)-urea, 20 et ‘Eﬂ ‘E ylgmeseap éﬁf‘%fz °5y §oyRsy 1 °é‘ﬁ‘lfﬂ1yhe
conpounds 45 | stfn; nd Ry & Wirrhae Qd]&bentlrﬂtrczfén %H\Qﬁ-eéb‘étshﬂkﬂmﬁhd n any one
of clains 1 to dderidisher pyrrolidinggmyp, endonpound of 't he gener al formula | is

used for tr eatf ﬁ{"s ni$ 2 QXyAPRRTSEIPhYr atemy the of froml to 10,000
gr ans perggect cthdd a3 clatijed in glai o Whereln r?r“?r%“as Tﬁ‘e mfrrﬁﬂ?g m2$e| n
the anount is vmthtn:ﬁeltlﬁadraaalgﬁleefin claith lferETWHeQelh(Rzi@%er@it&fﬁkypgbulhect are.
14. A net hod ascomaalmtédﬂwm \atamse 1 to. .11, wherein t or nore

conpounds, eﬁé?"é\mdf‘iﬁfmﬂmo‘i‘ p °!9f“égu‘@?§6""f By reprserty a meth AT ol 5 ¢ oyl

amount Wi ln t sramoefasaammina@owomnmgremwnaremhgetpaésems% '
15. A net hod aglllc'lgmure@niammsllaemal navdeer ei'n the total anpunt is-within the

55 range of from fOAt'Be‘ clpimgde 1 freothersie Rs repssents mpethyprsthylef ol i at i ng

a grow ngszgott o, 73R9ne?hod% Qiaﬁﬂe'cﬁn a:gf R Oihinds Q36 4 WifkRein Fegﬁ‘ckéhtstzf‘e arggp of
| and cont ai ni ng:yt:lbﬂk)gbml\kyl}gycfd’dkﬂgl'cﬁlptcbl&ﬁhﬁglsWSt rban atomd. 183 compound of
t he general for m,lg AJ1 11 relaim 7; wheghin iy '[°E'I°$°}l%§r?d°)’xl°ha\ﬁﬂ t he
meanings. gi ven SFEEYSL pEre e Tl
gs. g d a cla.lmed in any one of claims I to 4 wherein R, represents.a S
40 phenyl ‘halogeno-phenyl, methyl-phenyl or methoxy-phenyl group. - 40
10 A -method as‘claimed in:any one of claims .1 to- 9 wherem the plant is
treated with N-phenyl:N'(1,2,3-thiadiazol-5-yl)-urea. - -
_ 11, A method as claimed in any one of claims 1 to 9, wherem the"fplant is. ‘
o treated with at least one compoind selected from: N—phenyl-N‘ +(1;2,3-thiadiazol-5-
45 yl)-urea, N-ethyl-N-phenyl-N'- (1 2 3-th1ad1azol-5-yl)—urea and the compounds- 45
: -listed in-Table I herein. : '
"12..A method as claimed in any one of clalms 1 to ll wherem ‘a smgle
compound of thie general formula I is-used for the treatmerit in an amount wrthm
. the range of from 1 to 10000 grams per hectare. '
50 13. A method as claimed in clalm 12, wherem the amount 1s wrthm the range of - 50
from 10O to 1000 grams per hectare. -
14, A method as claimed in: any one of clalms T to ll wherem two or more
compounds of the general formula I are used for the treatment 1n a total amount
= w1thm the range of from 1 to 10,000 grams per hectare.. .-
S5 -15. ‘A method as claimed- fn claim 14, ‘wheréin the total amount is w1th1n the 55
range of from 10 to 1000 grams per hectare '
'16. A method of defoliating a‘growing cotton,’ apple hxbnscus, grape or rose
crop, wherem the area of land contammg the growmg crop ls treated w1th a



17. A method as clained in claim16, wherein [err] represents a nethyl or
ethyl group. 5 18. A nethod as clained in claim16 or 17, wherein
[err] represents an alkyl.groupn containing 1 to 4 carbon atons. 19. A
method as clained in claim18, wherein R2 represents a met nyi or—ettyt

A thod as clainmed in any one of 'c ai rern [err]

{6 ¢ an al kyl group containing I
10 21. ‘; y0d .as clainmed in claim 20, vvherer , Ei” , MHF a net hyI
or et hy__ grolp. 22. A nethod as clained in any on to 19, .

e yeloal kyl 6¥348ky| -cycl oal kyI group cont armﬁ’{g
to 8 carbon a?pmpwndbﬁthageneﬁmﬁhhl@dgla&:151:1&1111{71991&}%&% erermrert].
represents a' ;aﬁyé%?l“dalml cycl oheéxyl. aﬁ’tn%%ﬁ \é}qgoehex gr oup.
24. A et hod gagupCl aliea” Prlaimed ’Bﬁ@"ﬁ\“'(‘,"Iha"le’ﬂekx]_@rtsgnti@metmm”rethlyl R3 |
represents a. pheiny«i metholl g eRiMeaNE Bim 1678 1Y of et hoxy- pheny
group. 25. Agfﬁ!'w@malusg thdrcmbdnammarrrrg/ oneho&'hmr]ﬁrw re‘fgsef"&aﬁﬁwlvmerer n the
area.of |and2f) A method gscelaimed ipjclajm 18, wherein R, representsamethyl or ethyl
N-phenyl - N - 51 %&&&h@j&s%edﬁnﬁjﬁm}éo?

met hod, B ol ai allsyl gioup eonyaitingl 104 ¢

treated Wi t?r at!- Aeniho elaemﬂpmehuh Weivbatie®, wpeemmsamethyl orethyl
N- phenyl -

: 3
N- pheny] - N cﬂrarkgriﬁlgg gg'a ﬁg@ﬂf ﬁgﬁ%&d %ﬁoen 'e;&;r@wﬁerssemsst ed in Table

026A

| hereil®. 25 . hocaiams22C whérel R, [ rBpréddies QRS ai ms 436 to
26, wherein &yc 1 erSEP“BJf the gener al for?ru%cﬁgeng’ ‘'used for the
treatment i npﬁlﬁyl ef.)?i‘ fﬁ fidn lf F%‘Ha"iherm ROepe@ngrans per
hectare, 28 A%eAhmdmoaasﬂiuﬁbm ¥ dhe® %7& /A §%tﬁi‘a‘?eaao'irpunt I's wrthrhnd;
29. Ao net ho
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Wit hin jche rii gblef thereinl - Lo qll10 060 gr. ams fis, COBBOUNES ot hod as
clai med”in ol me 't}‘t%ﬂe of rabaims 16 ¢ 26, wWhemint Heingl@ange gf from
10 to 1000 g:ﬁ&f%ﬁgdlfﬂro Fe aﬂ sﬁ;:ﬁii‘tiaf“ the treasmep irhaspmpynicwithimed i n any~one
of clains | toZ&mmvmedardnrméHna Hﬂdzﬁﬁthe%oﬁftrsmﬁmglﬁr}%g%l formula I
I s/ a'reagsed frosm 2 f@me af"he tnr;t r(r)e fforlm of: @(tpaﬁ eparat1on: corrprr sing the
conpound(s) cdfapbihas 9t g pe phf evfwrelrcmGnmtote on va¢ h a.
suitable i nerlthunhe:’an@rof aﬂll@dl% r&rf?féf:rdh? e st Wéte'élpaﬂﬂ“et of i ficr easi ng
the defol i atjnd® d g claimed ¢ mma\@r&)elmfhettaer GRRSY il 2 1. 40 -
32. A ggthod® 10 Fgﬁ %?ﬁlmedma qlarey er n. the addi-tive(s) is/are a
sol vent” 40 of thiegbneral GrmuRTiPRS h!gﬁfgq? ‘15 ntﬁe e‘& rcempwnas)or arBSorI 33.
A net hod as cemamsrmd 4. wntploand(n) SMBRA Frbul "Ip f‘gpﬁg hyl- : -
sul phoxi de.: Eﬂ "GIHQIP deastnom;laddlﬁveﬁ&pmh asncr g een the orJr is a
non- phya ot OXI 9 3 metll‘l’g Pﬁm of ;}w general formula I, ;
45 35.°A rret:#nadlea&ncrbaingﬂii SeToLARY sk smrrcit AF Aicer(s) iors. solpr ei n 4One
" preparation_ qg ?H@t@dsﬁngmeéddrdla1me32ca{hai&h]euﬁf solvaft! 8 afth&igyit he '

4,

defoliating a ts by wei ght for each part :
by-wei #ht obarhﬁieonortrl%)bg%ﬁdl?ﬂ?wﬁc‘?'ﬁe3535%e?'g re‘ﬁ%?‘r?ﬂl‘%? non-phyjotoxic. 36 A -
net hod as' cl ai }fed niethogd Clamdmfanﬁblﬂloﬂﬁalallﬁ@384vher‘é’ﬂﬁﬁ@ér€bat-£‘3 prepdfation
50 cont ai ns#Wﬁ";ﬂ'?& w‘fﬁﬂl i} @ﬁ&tﬂtbe ddfoliating e ilﬂgniuhEu efoliating,
- action in agdneda 'S o 8a°§ RI P edghy of thejcgmpondes) efatbh part by
el ghtf ¢ he WoApeuddintd b aey 98 8eaas 05 Therkn AT R 100 35 <l ai med

in any one gditiyes capeblephintrlessi rtlwaa’fatatl s in the form
of a pomderoffﬁla:g?n gméo&agb@r"ﬁﬁ b?‘?’ °§3P8‘H’H wnghaofshﬂ Mpmld(san 55 errul sion

or a ssgs pensi O’ﬂ Amethod as claimed in any one of claims 31 to 36, wher the
S is in the form of a owder, a st i the proparation T
emul;gor:\orasuspensgn L rewable preparatlon, granules a solutlon, an 55
method as clalmed in: any one of claxms 31 to 37 where1 th
contains a single-co ashe preparatlon N
o co to3890{;by v%}:ﬂghtmpound of thel gerreral formula I in an amount of approxxmately
méthod as claxmed in any one: of clalms 31 to 37 where th 0
' contains two or.more compounds of th in the P reparat[(m - 60 - -
appr:gu:atelyhlodto Ree o welght ‘the general formula I'in:a total amount of T
method as clalmed in‘any one of clalms 31 to 3 h
6 contains-a single surface-activé agent in an amount of up ?ovgojrf’?;’l:g%:epareuon
4l A method as claimed i in any one of clau'ns 31to 39, wherem the preparatlon

the rarffe of‘sf’ﬁ ‘1‘6‘&’5 -0 Qﬂmad; es- lheneﬁare
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38. A nethod as clainmed in any one of clainms 31 to 37, wherein the

preparation contains a single conmpound of the general formula | in an
amount of approximately 10 to 80% by weight. 60 39 A nethod as
claimed in any one of clains 31 to:37;: wheréin the preparation 60 contains
two or nore conpounds of the general formula | in a total anount of '
approxi mately 10 m‘“‘“mﬂﬂ 40. A nethod -as clainmed in any one /g
clains 31 to 39, mm ration contal ns a single surface-a x@
agent i pA\gh anount *of up“td' 2 0% by wei qht 41. A nethod as |,
claimed in Hny one of clainms 31 10 39 ' - ;

1,543,183 ¢ tal a&.tilmmrornmre smfu’cé-aﬂﬁe agdmsvne aagehamoum of upae 207 egount of

upt020%by pight. 4 in cla in_the -
pr epar atl on has ggﬁlmﬁ{i' %gﬂéﬁf&n}i ﬁé?&gfi;é’&dpﬁﬁpﬁ’xg'?plae 9 or 10
herein. Glzafedinalaie d, ¢ondedied sﬁbslanualwwe;caded in 5
substantl al I y asamjemepflbedlplem,wn diherame of Exa%f’%ﬁql and 8 herein. 44.

A met hod -as cl ai gcd ﬁo'B‘Ft drﬁslc'a"E%'ﬂlf@f'Ed wrgugt iglly as dgsesbed ieqg i n
Example 5 ar 6. h 145110 (R hedn eﬁmci@bmdctamsﬁétﬂtmuﬂh,dememﬁt ed
subst ant i altoy aSEdeemﬂe'Ilhednl n 10 Exanmpl e 7 herein. 10
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