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met hyl -urea, can be used as herbicides (Bel gian Patent Specifi [
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- RV stands for methy] or phenyl ' St e L

o 1s reacted at elevatcd tcmperaturc, with an atmne of thc formula
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. " herbicidal activity and, in pamcular, better selcctrve herbtc:dal propemes, than the
" previously known thiazoles. = -

if 2-propyl-5-methy1ammo-l 3,4 thtadtazole and - methyhsoc;anate are used as
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(b) a conpound of the fornmula (2) is reacted, in the presence of an _
aci d-bi nding agent, with an acid chloride of the formula [err] (4) in which

Al

R' and R'' have the neanings siated above—_apg—-H-H—— . . ..
10-710 1 Hal stands for hal ogen, or (c)a urethane of The fornul a

in which 15 - - 'R.and R have the meani ng stated above, and e

15 i's reafted at -elevated tenperature with an amine of the formula HNin :
which R' and R "_have the‘redning stated above. 20 - . - It is deeidedly. -
sur E_f-i-.-si'hy-':.t.hat the ‘new 1,3, 4-thiadiazol #8%%hi bit a stronger 20  © 3.

herbi ci-dal acti.vity andp,l L - I?gg L Ve herbicroal
properti.ep, than the p?gvlpgoﬁgﬁahh&ngémg%%cﬁ?g%%ﬁé%&g o - |5'ropy|. S e
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di met hyl chrbamic ‘aci'd chloride. - is used foF3reaction with the. saitlg .. _
thiadiazole, the-reaction course of the process variant” (b)-can bgg

r _'epr'-e%;ggr_ bd by -t he f ol |'Theithiglifzoleshastdoas sektmgenatelisls i defined by the formula (2) stated L
Sk R | - " . above. In this formula and in Formula (1), R stands preferably for hydrogen, alkyl, - . ™
N S 5 . ‘alkenyl; alkinyl with, in each case, up te 4 carbon atoms; cycloalkyl with 5 or 6 carbon 5

" "atoms; alkoxy with 1 to 4 carbon atoms; alkylmercapto, alkenylmercapto and alkinyl-"

. mercapto with,-in each case, up to 4 carbon atoms; phenylalkylmercapto with 1 or 2. :
g B ;. -~ carbon atoms in the alkylene group and chlorine and/or nitro groups on the phenyl; .
P - 0 . alkoxysulphoxyl or alkylsulphonyl with 1 to 4 carbon atoms; or phenylalkylsulphoxyl i
- s 10, - or phenylalkylsulphonyl with 1 or 2 carbon atoms in the alkylene group. R’ stands . 10
.7 preferably for alkyl with 1 to 4 carbon atoms. - . ‘ : S

_ . Examples of the alkylaminothiadiazoles to be used according to the. ihvchtien_

- 10 N - include: 2-propyl-S-methylamino-1,3,4-thiadiazole; 2-isopropyl-5-methylamino-1,3,4- = __
o o - thiadiazole; . 2-ethylinercapto-S-ethiylamino-1,3,4-thiadiazole;  2-propylmercapto-5- ~ 7
o 15 .. ethylamino-1,3,4-thiadiazole; . 2-ethylmercapto-5-methylamino-1,3,4-thiadiazole; 2-. 15

- . butylmercapto-5-methylamino-1,3;4-thiadiazole "and 2-allylmercapto-5-methylamino- -

. 1,34-thiadiazole.. * - - ;. - ' o T
- .~ Some of the compounds of the formula (2) are already known. The still new = .
©, - . thiadiazoles can be prepared in the same manner as the already known ones, for- = -

20 .. example by reaction of the appropriate l-acylthiosemicarbazides with agents which .20 -
e oo b o split off water, such as acetic anhydride (Chemische Berichte 29, 2511 (1896)). .
;oo b -7 The isocyanates used as starting materials are defined by the formula (3) stated . _

D T above. In Formula (3), R’” stands preferably for alkyl with 1 to 3 carbon atoms. As -~ . _ .-
- . . . examples, methylisocyanate, ethylisocyanate and isopropylisocyanate are mentioned. e

.25 . .- The acid chlorides used as starting materials are defined by the formula (4) 25

o stated above. In Formula (4) and in Formula (1), R’/ stands preferably for hydrogen
or alkyl with 1 to 3 carbon-atoms and R’’’ for alkyl with 1 to 3-carbon atoms. As an
example, dimethylcarbamic acid chloride is mentioned. T .
. - The uréthanes used as starting materials are defined by the formula (5) stated - oo
30 . _above. R and R* have the preferred meaning stated above. . C . sy

_ The amines used as starting materials are defined by the formula (6) stated above. -
 R’” and R’’’ have the preferred meaning stated above for Formula (4). ©

-

ook o+ - 7 The starting materials (3), (4),(5) and (6) are already known. Coe e R
w204 7 T 77 In the following, further details for the carrying out of the process are given: R
-~ =35 . The process of the invention is preferably effected in the presence of a solvent- . 35 _

(which ¥erm includes mere diluents); all inert organic solvents are suitable. ‘The -~
preferred solvents include hydrocarbons, such as benzene, toluene; ethers, such as

“ e i) "...0 - diethyl ether, dioxan, tetrahydrofuran; chlorinated hydrocarbons, such as methylene -
B A B + " chloride, chloroform, carbon tetrachloride; ketones, such as acctone; esters, such as = 7
o - -40 - - -ethyl acetate, and acetonitrile and dimethyl formamide, =~ - L T 40
Ly ST ., As the acid-binding agent, any customary acid-binder can be used. The preferred
erloop oo cacid-binding agents include alkali meral hydroxides, alkali metal carbonates and .

tertiary amines. Particularly suitable are sodium hydroxide, sodium carbonate, triethyl-
S "amine and pyridine. : o ' : ' _
457 . The reaction temperatures can be varied within 4 fairly wide range. In general, - = 45,

' the work is carried out at from 0° to 140°C, preferably from 10° to 120°C, . :
... When carrying out the process according to the invention, approximately equi- -

- molar amounts ‘of starting materials are generally used. The working up of the -

vl

-~ = ... reattion mixture is-effected in customary manner., . . - : , _
.-50. - _The active compounds according to the invention exhibit strong “herbicidal =~ 50 -
. properties- and can therefore be used for the control of weeds:. By weeds in the widest '
*sense are mieant all plants which grow in places where they are not desired. Whether
~ the substances according to the invention act as total or selective herbicides: depends
Co _ .. esscntially on the amount applied. - : . - S .
.30 1 - The substances according to the invention can be used for example in the case 55
" : - . of the following plants: dicotyledons, such as mustard (Sinapfs), cress (Lepidium), .
- cleaver (Galium), common chickweed (Stellaria), mayweed (Matricaria), smallflower
" Galinsoga (Gadlinsoga), fathen (Chenopodium), stinging mnettle (Urtica), groundsel
= (Senecio), cotton -(Gossypium), bects. (Beta), carrots .(Daucus), beans (Phaseolus), -
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The active compounds according to the invention- may be preeent in the formula~
- tions in admixture with other active compounds.

- 30 . o The formulations contain, in general, from 0.1 to 95, preferably from 0. 5 to 90 ),
- per cent by werght of active compound.

Rn

g

or of the application forms prepared therefrom, such as ready-to-use solutions,
e emulsions, suspensions, powders, pastes and granulates. Apphcatron takes place in the
.35 usual manner, for example by watering, spra}mg, atomrsmg, dusting or scattering.
oL The active compounds according to the invention can be used before or after
. -emergence of the plants, o
When the active compounds are used according to the post-emergence and the
pre-emergence. process, the amount applied can be varied within fairly wide ranges.

C 40 In gencral, the amount is from 1 to 50 kg of active compounds per hectare, preferably
.. - from 2 to 20,
: The active compounds also’ show a bactericidal effectivencss and can therefone -
. " beused for example in industrial disinfection. :
T The present invention also provides a herbicidal composmon contammg as active
45 ingredient a 13,4-thlad1azol)1-(5)—urea of the present invention in admixture with a ~
... - solid diluent or carrier or in admrxture with a liquid diluent or carrier- contaxmng a
.+ surface-active agent.

The present invention also provrdes a method of combatmg weeds which com-
_ prises - applying to the weeds or a weed habitat a 13,4-thxad1azolyl-(5)-urea of the
50 present invention alone or in the form of a composmon containing as active ingredient
- a 1,34 thxaduwolyl-(S)-urea of the present invention in admlxture with a solid or
: hqu.xd diluent or carrier. - '
The present invention also provides crops protected from damage by weeds by
. being grown in arcas in.which immediately prior to and/or during the time of the
55 - growing a-1,3,4- thladlazolyl-(S)-urea of the present invention was apphcd alone orin-
.. admixture with a solid or liquid diluent or carricr.

.- The excellent herbicidal activity of the compounds of the present invention is
1llustrated in the followmg Examples. - _ _ :

o I Example A
.60 Pre—emergence test )
' : Solvent: 5 parts by weight acetone o T L i
..+ Emulsifier: 1 part by weight alkylaryl polyglycol ether ST - -
~ -To produce a suitable preparation of active compound 1 part by welght of'

B P S LT T e T e i-"-"".'.'...'.
D AR s V L :

30
The active compounds may be used as such or in the form of their formulations : - - -
35
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50

55
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Py - (Fbrdeun) mheat CTriticum, nr}Ley (Pani cum
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{enb®rs, thatops 1iglird. or . gotd di | ueﬁ't“sﬂor |
e use - of surface- acttve: agents, that’ .sE
spgrsrng agents. In tge casg' the- use qL
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strongly polar solvents, such as dinethyl formam de or dinethyl sul phoxide,
as vveII as water. 20 As soI|d d|Iuents or carriers there are

B h , or ground synthetrc nlnerals such as hrghly drspersed srlrcrc
acid pr siTicates. Preferred exanples of enulsrfyrng agents include

non-i oni ¢ and anioni.c enmul sifiers, such as: polyoxyethylene fatty acid.
estersg, poly. xyethylene fatty aIcohoIlgpheﬁs for 25 exanple ST e

alLkyl aryl polyglycol—ethers—atkyt—sut-phomates—amd aryt surpnonates and =

25 pré¢ferred. exanp| ¢s of .di sperssing agents: incl ude” li gnin; ;is quhrte maste .

l'i quofs and nethylN ehguhpse Iheoactrueﬁeonpoundsoaccordrngnﬂ@athe Y] [o

i nventi on may “be rﬁ 'sent in the fornmula- tions in. admxture with other
active conpounds. 3 +* - "The.fonnulations contain,in general; from"
0.1'tq 95, prefera_@ly .I,L,QJ;nO 5“|t<9°90 S per ceni~ky wei ght-ne«fecactrwenm .
conmpoynd. - The act ipvg conpounds~ay be used as such or in the formof their

f or mulfat.i ons- or.. of the -appl i cati.on: forns prepared t hereffom. such. as . -
r.eady4r0- use sol ut Yepul Si NS e SUSPRRSS ONS,: ROWRETr S, pas@eﬁnand N~
granuliates: Appli @tl onJ{ akes .pl acein the 35 :usual - manner-, for exarrpl e by
wat erifng, “sprayi ng, jatonising, ~dusting Qr scattering. 35 The @ctive
conpounds - .accordi t onidhe |nve:nb|Non ccahee used ‘b@f“bre oF a‘f’t"e\l; enef"g‘éﬁ‘ce '
of. the pI ants.: Wiéh [t he active corrpounds are used accordihg to-the .
post gner gence afdgtihe .pr&- emer gence pro ocess “the ar;punt appl rned canup,gw
vari ed wi thi n__fa §y. wit rangé's"""‘40 Tn generaI the: arrount is from1 .
t'o 50 kg of-acti Ve donpounds per hectare,  pref.erabl y 40 f'rom 2to 20.. The
active} corrpounds fakqo show a bact ericidal -etfecti VENess’ and canmt her gmre _
be usefl for exarnfR ¥ |i nwimust r AP Ji si &Y ion. TAE present Prveéntion alse
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solid diluent or carrier or in admxture with a liquid diluent or carrier
containing a surface-active agent. The present invention al so provides a

et nog ol conpatlpg WaeaSWiH-CtC ORI dSeSTd FASYAXE SO Al Mo RO s
;_aB| tat a 1,3, 4-thi adi azotyl (5)-urea of the 50 present |nventi on
‘glone or in the formof a conposition contal ning as active ingredient 50 qt
:%, 3, 4-thiadiazolyl,-(5)-urea of the present i nvention in adnm xture with. a
ol i d or liquid diluent or carrier. ~The -present - i nveriti on al so provides:.
‘drops protected from damage by weeds - bg bei ng grown in. ar eas |n whi. cr%
;ijmredi atel y $rior to and/or during th&¥%We of the 55 gro
3 3 4-t hi adi azol yl - (5) prea of the present i nventi on was appI i ed aI one or
ifn - 55 admixture withSal sol jd.or 1igui¥ dil yg@ts or cargfer . 'l;h@,excel l'ent .
;..'_er b| ci dal ‘acti vi ty of | he .conpounds of the present inv@ntion is :
ifl lustrated in the foll bW| ng Exarrpl es. Exarrpl e A 60 " Pre-energence test-
‘40 Solvent: =~ 5 partsiby we ace glri E”“'éb,fu{ er: L.part by“w_ght_
4 kyl. aryl “pol yglycol & her . o produc sui t.abl e prepar ation Jof- active’
gonpowsad, 1 part by Wel ght -of = 5 . | 1
§, 297, 147 . = o ' éactrv“e Q(prrpougdlrsm xedwith the -
St at ed am)unt of sol v , t'ﬂd. stat ed‘ am)unt of emulsifrer.is added and thef -
doncentrate is then dil hted with .water to the desired. concentratl on. Seeds
¥ the. test plants-ar@ FOWkaidb NOr Ml &0i | ak@un af t e. o4, houns | <!yvat ered ' -
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I's of no inportance, only the anount of active conpound applied per unit
ar ea belng deC|S|ve After three meeks the degree of danage to the test

ng neani ng: 1 . No effect 1 sllght daage r- delay in
9 ... 3. ‘heavy. dannge aa%.@hl.y defi ent devel oprrent or %only"

-rged 4 plants partiay desir.oed % &%ﬁ gerntron or onlyZ5%nmerged 5. -

'conpletelymgﬁﬁg gt ener.ged. .The. actlve conpounds the

b -appl i ed aswbeﬁthe E@mslbtys:e@htaadwned can be seen 15 from the:. *,
‘ ng Tabl e - fEmulsifie; dl part bngightall\ylarylpolygiywlether ct : 1 2971_, 147~ T
. , o produce a suitable preparation of -actfv poury t of active 5. -
6 . [ e_r r.] 15 297 Clﬁl% ound is mixed with the stated amour-lftt %o'ive i, the st%t’c dunt of emulsifier .
8 lerr} is added and the concentrate is then diluted with water to the desucd concentration.
. "~ Test plants which have a height of about 5—15 cm. are sprayed with. the -
. 10, preparation of the active. compound until just dew moist. After three weeks, the - 10
RS ¥ ~- - <"-degree of damage to the plants is dcternnncd and charactcnscd by the valucs 0—-5 S
R T which have the following meamng - . )
.'-"'_'\,s;\ . 0 no effect L e _
R § afewshghtlybumtspots ST R S H ST A
. 15 - .2 marked damage to leaves ’ S L P {1
'3 'some leaves and parts of stalks parually dead T P
. 4 ‘plant partially destroyed B
3 5 plant completely dead o ’ ' . .
o The active compounds, their concentranons and the rcsults obtmned can be seen : '
.20 from the followmg Table B: = T S S ) 9 -
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9 1, 297, 147
9 Exanpl e B Post-energence test Sol vent: 5 parts by wei ght acetone
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tive' - 5 conpound i's nmi'xed with the stated anount of -solvent, the
s atcd afbunt of enulsifier is added ag&{#t)e concentrate is then di Iu)ted

th wat er. t¥ the desired COnPPnfrntr ost—plants mhrth—have—a—herght of

a?out 5-15.cm- are sprafyed pith the:10. . ' preparation of the active.
rrpound until -just - de MD| Sty &F t € WlkEe Viewksn thewoo. .. ""“1‘0 degree 3
damage. to. the -pl'ant i__s :ieterm ned and charactérised by the .vdl ues 0-5,
i-ch have-the follow ng mehning: .0 nd effect 1 a few sl|ghtl,)4 bur nt:
spots 15 02 irar Eed 1aq'e.ge to I,.ea}:: T IR M
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dcrt ially dead 4 pI “ant qpart i aI I Y- -destroyed 5 - plant “conpl eteI 'y ‘dead The N T
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11 1, 297, 147

11 [err] [err] 12 1,297, 147
— P2—{errfer+—-=313
1,297;147 . . 13 The process of the present invention is
: |E§trag§3aln1{he follomn ng Exappte. Lﬁ [err] 7.2 ¢ (O 126 nplf?
é-isopropyl 5- nethylantno 1,3 4-th|ad|azole in 100 m ethyl acetate ﬁﬁter
subsi'defce’ - 5 of .t.he:heat . ef f. heatd N9 upder, reflux-igs ﬁpntrnped for a-
further 4 hours After the s ent has been distilled: offé he crude .-
N-.(2-isqpropyl -1, 3, 4- thladlazglyl) NN - dinethylurea is . recrystal lised from
petroletntether/acetone .m p. §1120<QLQ,analgggys manner ., Lhe fur&bﬁl ureas -
of the fforrmula (1) nentroned Bn the 10 -~ Table are also prepare B
10 TABLE Conpound NO - Ry : . T
R - mp. 11 [err] Bl e rr] f ' . H"' S
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70[ err]
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35 [err] [err] H [err]
172[err] 36 [err] [err] H [err]
1461 orel 27 Lorel [ A h 11
ot A ) T . L€l
i38l[ erri 38 13 ' [nrff"l : i I[T,??_Z'Pl’}? -h-" R = rnu1ll3
Hdferr] | 39 : [ er The process of the presmt mvcnt[itmrls ]llmu'ated in the folldvhng Bxamp!e.[ er I‘]
18y lerr , . er : err].:
132[ brr] | 40 ferr] shgpl 1 H Lerr]
29[ err]}a1. cferr] et L - cooH e lerr] .
63[grr]f - R N 2042 cid err] U R
err} - o [eTr | [err]
P_;er'r] H . .. [err] ' "'53’)' &CO"W Cgs[err]
[]err] o [err] C 73[err] 45 [err
ierr. o Ter ' 168[ er ' .
%.-. er r% _ , 7.2 g (0. %6 ll) mcthyhsocyanL r[ela e& ppwise to 19.7 JZ mole) . o
i % o 5 - ll:Eqsopropyl-S h? mino-1,3,4-thiadj yl acetate, % bsidence = 5§ - -
ierr} . | f the heat efféct, hbating under refld i a further I After the
—] plefrl solvent  hdsl been dlsuuidebﬁ,] the crude NJ(M&;%;r; 1,3hiadiazolyl)- N SPT |
ferr} ™7} -  @imethylurea is[reqrysfallised from petro/8} etherfac§@he. mp. 112°[ err|. .
[i err). E(abllnar:naalls% é) na', the furtthBngr qf] 5{ormula ¢} mfx@pr?e]i in the 0
[ferr] 94[err] L lerr]- i
) e @zrrr;”ﬁs ol
err e feer rr erc}-
[ierr] IEO [err]. 174[err] _' o .
. d : _ e
0 5% [e”] mpoun R [er.,r] S L VO mp.
80[. rr]_ 56. .[err]- [9rr1 _ : — H err].
224[ ¢rr] {57 [err] [érr] C;H, - CH; H H [€H5] 10’° -
576[¢rr]t - 15 . - - . 1 7, 14 -
15 \ 'T] [E CLAMIS:- 12 CH - G Zﬁ EH 98"..
| 14 Cems e, w T an e
B CHS L CH, H . cH, . i
. l“l_6_' C,H,S- _ -.C.Hs o H '-;TCHB o '-.84° S
m o cHs .ol H CH, 1
." 18 CsH'ls . CH; H CH385° )
R R "_‘C,,H,S- - GH H e, L o900
. 20 GHS - CH, H - TcH, 020
el iGHS . GHy. . H CHy = 8°
= Ceams. - am, - TTEHT om, owe
;;m B _f:fn,s' | ‘CH, - ‘H. cH . m°
; Cu Comecoms | oom m T an ar
2 %5 CHy=CHCH,S cH, . H cH, 8
L @ cmscoms  om E @ o
7 o2 i CHS.. . e lGHy LULH LUCH, 1180
g 2 s S beGH, H o, 14
‘é. 30 . CI‘I;S - C‘Hg . H ‘- CHS . .. 1220
31 CHS ioCH, ~ H  CHy . 128°




1. 1,3,4-thiadiazolyl (5)-ureas of the general formula [err] (1) in which 5
R stands for hydrogen, alkyl, alkenyl, alkinyl, cycloalkyl,

whi ch the aryl radical may be substituted by chlorine or nitro), :
al kylsul pfaoxyl , al kyl sul phonyl , ar ap$yils7 sul phoxyl, aral kyl sul phaayl , -
a}| Kyl oxy—or—ferri—to———(Fmwrch— e — T i
10 Rlerr] stands.for hydroxy, al I | al kyt am no-or -aryl am no, whiich
may be substituted by chlorine, g‘ﬁgé‘%n(c‘%g}g@gd&ds for 1, 2, 3 or 4), R stands
for alkyl, 15Compound R' stands for hydrogen or alkyl, and ' I
15 R " stands fdb. al kyl. 2. RConmpound®’accordi n§''to &'4i ns ®min which R
stands for hydrogem, af Ky, —al Kkenyl, al Ki nyl, al KOXy, al Kyl mer capt o, )
al kenyl mer capt o,3al ki ndp @Bt capt o, al lggd,- sul phexyl aigal kyhggal phonyl  wi th
up to 4 carbon atons; cycloal kyl with 5 or 6 carbon 20 atons or ;
phenyl al kyl mer caddt o (VPSR may have &aorine ol nit r@lon t B¥°phenyl ), 5

20 phenyl al kyl s%4p'hoxyé%‘€§0phe,nyl al k ul phojnyll_{vvi t I"b or 2s.ear bon atons iin

the al Ryl ene group; R arfds for alkyl> with 1 1o 4 Cdrbon atons; R' stands
for hydrogen or ml kyl em$0,1 to 3 carhup atonsmnd RH, stanms for al kyl
wth 1 to 3 carbon atons. 3. The conpound of the forpula 25 _
[err] . S 36 oGSO, - 0 0 CHy H 25 @H7) 41%Fhe conpound [of 10
the forrula [errd; i-C,H,50, cH, H CH, 178° |
| 38 i-C,H, SO0, C.H, H CH, 141°
39 C.H,S0, C.H; H CH, 132° 15
‘40  CHSO, - - CH, - -H - CH  129°
41 C.H,SO, _' C.H, H CH  163° 2
42 C.H,S C:H, H CH, oily
43 C.H,S i-C,H, H CH,  oily
44 C,H,S | i-C.H, H CH, - 73°
45 CHO CH, H CH, 168° : ;>
46 cLo C.H, H CH, - 140°
47 CHO C.H, H CH,, 132°
: 8 iCHO _' . GH; H  CH, 134
9 p-CICH,CH,S ' CH, " H  CH, = 135°
50 pCIGHCHS = GH, H  CH, 13°
st s4-CLCHCHS  CH, H . CH, %4 i
52 _'C.6H5CH2_S:_03  cH, H CH,  195°
53 HOCCH,CH,S  GCH, o CH, 122° ) |
54 H,NCOCH,CH,S  CH, . H  cH, 1w 0
55 H,NCOCH,CH,S  CH, H CH, 180°
56  p-CICH,NHCOCH,CH,S CH, H  CH, 2

57 p-CICH,NHCOCH,CH,S C,H, H .CH, I76°




(19) 5. The conpound of the formula [err] (21) 30 6. The conpound
of the fornmula 7. The corrpound of the formula [err] 16
1,297 14+ +6—8—Fhe—Tonpound of the formula [err]

(22) 9. The conpound of the formula [err] (26) 10. Tgmmmmnmw l m
formila [err] 11. The conpound of the fornula [err]’ n u; Eund
of. the formul a er[] 13. The corrpound of LJ],G‘;‘JOf”U'a * C L M s

i____[err] lerr]—

-WHAT WE CLAIM i8:—
1. 1,34- linadlazolyl(S) ureas of the g»nc;al fi orr'nda
N ”
P
R-L J—t&l -0
® o .
' in which '
. 5 R stands for hydrogen, alkyl, alkenyl, alkinyl, cycloalkyl, alkylmercapto, alkenyl- 5
O . mercapto, alkm;lmcr:apto, aralkylmercapto (of which the aryl radical may be

substituted by chlorine or mniiro), alkylsulphoxyl, alLyhulphonyl aralkyl-
sulphoxyl, aralkylsulphvl yl, atkyloxy or

. - RVCO(CH,),S—
10 (in which ' 10
R stands for hydroxy, alkoxy, ammo, alkylammo or arylammo, wluch may be
substituted by chlorine, and
n stands for 1,2, 3 or 4),
R’ stands for alky], _ o
15 R’’" stands for hydrogen or alkyl, and 15
) . R’” stands for alkyl.
2. Compounds accordmv to claims 1 in which R “stands for hydrogcn, alkyl,
alkenyl, alkinyl, alkoxy, alk5 Imercapto, alkenylmercaprto, alkzryhnercapto, -alkyl-
o - sulphoxyl or alkylsulphonyl with up- to 4 carbon atoms; cycloatkyl with 5 or 6 carbon
99 atoms or phenylalkylmercapto (which may have chlorme or niire on the phenyl), 20
phenyialky lsu!pho:\}l or phenylalkylsulpbonyl with 1 or 2 carbon atoms in the alkylene
group; R’ stands for alkyl with 1 to 4 carbon atoms; R’ stands for hydrogen or alkyl
‘with 1 to 3 carbon aroms and R’* stands for alkyl with 1 1o 3 carbon atoms.
‘3. The compound of the formula

| - N—A-Clis |
25 o5 - ~C0~NH-Cf 2
' 17
4. The compound of the formula
| N—N CHs
|
CatysL g Jn-co - g
' (19
5. The compound of the formula
, N—N Co5
'“Q="7‘3‘:Ls._/”-.:\|l~co-:;!~¢::3
| _ L 1)
30 - 6. The compound of the formula . 30
cnzacn-cpg-sisJ-rz-co NH-CHB}

(25)

7. The compound of the formulja

—N Cg -~
i
O3-S -LSJ~ N-C0 -NH—»C*i?’

(18)



14. The compound of the forrmula [err] (38) 15. The conpound of the fornula
[err] 17 1,297,147 17. The conpound

O .-.-] l_

The conpound of the for rrul a (16) 20. The corrpou “/mmnm [err] (241)
1Q {14) 2216The conpound of the fornumﬂlherr] 16 % ;

21. The conpound of the fornula [err] "
134th|a|azoy8 Ta‘rm 1 here|nbefore

specifically mentt ofe "mﬁﬂg %%%HEE%S for the production of o
1, 3, 4-t hi adi azol yI - (5) ur eas accordh_ghk.% any 15 : '

C4_Hq-3-L.5)— N-CO-NH—CH

. (22)
3 9. The compound of the formula _
o L N—N O
| c theo-Ch-5 g LN co- NH-CH
| | : (26)
10. The compound of the formula '
' Ch;
Caty-L I N-0-nia—cuy |
_ : ) .
11. The compound of the formula . .
—y CH
. -BJ‘\ JN- 2 Cot
C3H 5~ N~ CO-NH —CH3 _ : o : Lol
(10)
12. The compound of the formula
. C2H5 :
l CBHT‘LSJ_N"CO-NH“CHa
. ’ : 1 .
10 13. ‘The compound of the formula - - (13) 10
N~ CHy
czns soz-L ,Ln-co ““"c”s
-~ 14, The compoﬁnd of the formula | G
) CH3
C3H7-502-L J-N - C0-NH 0ty
| 15. The compound of the formula (36) r
S ey Cz”s e o IR
5 i- csn7~soz-‘\s)-u~co-m —~CHg o BRI

38
16. The compound of the formula , @)

N—N C"s
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of claims 1 to 23, in which (a) a 5-am no-1, 3, 4-thi adi azol e of the formnul a
I n which 20 R and R have the neanings stated in claim1l

20 is reacted w th—anmtsocyamateof—the—formra—tert] (3) in whichR“—has—-

the nmeaning stated in claim1, or (b) a conpound of t )
reacted, in the presence of an acid-binding agent “I Iﬂ n” IH"rd

chlori de of the17f ormul a: . 1,297,14
18 97 147 :
h
18 [err] (4) in vvh| ch H‘ 'Tecoglp??pd%ﬂmfon?l fie meani ngs stated in claim1, and
Hal stands for hal ogen, or 5 - (c) a\;unemztﬂgne of the formul a
5 Ferr]: (5 in which Rand R havem .hgjn,[‘ _ dinclaiml, and Rv -
stands for nmethyl or phenyl 10 act | evat ed tenperatures,
with an am ne of the fornula 10[err] ' 33)
| 18. The compound of the formula '
- _ _ ' ' N—H - CH3 .
i | £~63H7502—L 0o~ -t
5 - 19. The compound of the formula - _ @7 _ 5
F - R = A
o Czﬂs-s—Ls/LN—CO—NH-CHg
_? . . . (16)
L : 20. The compound of the formula .
' . N—nN Cl _
CH2=CH—CH2 SJ\S/LN -0 - ~NH—CHy
' | - (4)
21. The compound of the formula
‘ i | Ny s
| tigs g I N-(o -Ni-CHz
10. - 10
i L . : (14) -
K . 22. The compound of the formula :
BN (s
Gt 30y-Lg di-co - n - - Chg
(40)

, . _ 23. Any of the 13,4-:th1ad1azoely1—(5)-ure.as according to claim 1 hereinbefore
_ specxfzically mentioned.

i - 4. A process for the production of 1,3,4-thiadiazolyl-(5)-ureas according t :
o ' 15 of claims 1 to 23, in which ’ ) R 15
(a) a S-amino-1 3 y4-thiadiazole of the formula

——N
RiSJ-NHi- R
@
in which
.20 R and R’ have the meanings stated inclaim1 ' ' 20
is reacted with an isocyanate of the formula
1 N=N=0
in which @)

R’’’ has the meaning stated in claim 1, or
(b) a compound of the formula (2) is reacted, in the presmce of an acid-binding agent,
25 with an acid chloride of the formula 25

—t
.
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(6) in which R" and R'" have the neaning stated in claim1l. 25. A process
according to claim24 in Wmch the reaction is effected in an inert 15

Snl veant
O Vet

15 26. A process according to claim24 or 25 in which the reaction is
effected at a tenperature of fromO[err] to process .
acecording to cl almr% 26 in which the reaction Hmmnmuumnmtem perature -
of from10[err] to 120[err]C. 20 28." A prdceds dccdrding to any of
claims 28 to 27 in which the reagdr®&i¥re 20 reacted in equi m)lgf anounts. *
29. A process according to claigr24 (b) or any.of clains 25 to 28 when
append- ant to claim24 (b) in whikch the acid-binding agent is an alkali |
metal hydroxide or carbonate or a fer€Petll anine. 25 30. A process
according to claim29 in which ﬁ,hé aci d-bi nding agent. is sodium 25 :
hydr oxi de, sodi um carbonate, pyridi. ngpor triethylamne. 31. A process for

the producti anwiadh 1, 3, 4-t hi adi azol yl -(5)-ureas according to claim1l
substantially lﬁ’sanhéif’éha‘fb@f: seaingesstdihddmilpanganpl e 1. 320

1, 3, 4- thi adi %‘@3‘ according to claim 1 whenever pr.oduced5 by a 30
proceszlglaccoijl T‘r’fg?h Lo;tha%/% Claims 24 tg 31.

30 33. A herbicidal conposition cart+Ri gvas active ingredient a conmpound
accord- ing to any of clains 1 ta—LZs@'- FC@R*I n adm xture with a solid
diluent or carrier or in adm xture Wi § )h a liquid diluent or carrier

contai ni ng a;syface-active agent. 3 A conposition according to claim 33
cont ai ni ng fI’G{]’irﬁthiv@tlﬁMgs&ﬁ&uﬁﬁlml,amﬁCt i ve conpound, by weight.

35 35. A conpd¥istandsorguathyt efiphepyk o ¢l ai m 34 containing fromO0.5 to 90% of
the actie C(‘frfffﬁrﬁ‘?qd‘°l°d§tedv\7é‘i“ uresgigith an amjoe fS Bﬁm“laorrbatl ng weeds whih
conprises applying to the weeds or a g g :

.-/ ,
HN - _ : . R

N
Rl 7’

(6y
in which
R’’ and R’/ have the meaning stated in claim 1. '
. 25. A process according to claim 24 in which the reaction is effected in an inert
15 solvent. 15
26. A process according to clalm 24 or 25 in which the reaction is effected at a
temperature of from 0° to 140°C.
27. A process according to claim 26 in which the reactlon is eﬂected at a tem-
perature of from 10° to 120°C.
20 28. A process according to any of claims 24 to 27 in which the reagents are - 20
reacted in equimolar amounts. .
29. A process according to claim 24 (b) or any of claims 25 to 28 when append-
ant o claim 24 (b) in which the acid-binding agent is an alkali metal hydroxide or
carbonate or a tertiary amine.
25 30. A process according to claim 29 in which the acid-binding agent is sodium - 25
hydroxide, sodium carbonate, pyridine or triethylamine.
31. A process for the production of 1,3,4-thiadiazolyl-(5)-ureas. according to
claim 1 substantially as hereinbefore described in Example 1.
: 32. 1,3,4-thiadiazolyl-(5)-ureas according to claim 1 whenever produced by a
30 process according to any of claims 24 to 31. - 30
33. A herbicidal composition containing as active 1ngred1ent a compound accord-
ing to any of claims 1 to 23 or 32 in admixture with a solid diluent or carrier or in
admixture with a liquid diluent or carrier containing a surface-active agent.
"~ 34. A composition according to claim 33 containing from 0.1 to 95%, of the
35 . active compound, by weight. 35
35. A composition according to claim 34 containing from 0.5 to 90%, of the :
active compound, by weight. . !
36.. A method of combatmg weeds which comprises applying to the weeds or a
weed habitat a compound according to any of claims 1 to 23 or 32 alone or in the form
40 of a composition containing as active ingredient a compound according to any of claims - 40
1 to 23 or 32 in admixture with a solid or liquid diluent or carrier. - : _ ’ .’
37. A method according to claim 36 in which the active compound is applied to
an area of agriculture in an amount of 1 to 50 kg per hectare.
38. A method according to claim 37 in wlnch the active compound is applied in
. 45 anamount of 2 to 20 kg per hectare. 45
: 39. A method according to any of claims 36 to 38 in which the active compound
is one of those hereinbefore mentioned in Example A or Example B.
40. A method according to any of claims 36 to 39 in which the 1,3 4-th1ad1azo!yl—
(5)-urea is applied to an area of cultivation of cereals, cotton or carrots.




weed habitat a conpound according to any of clains 1 to 23 or 32 al one or
in the form 40 of a conposition containing as active ingredient a

coefpotme—accordmy—to—any of—ttar s 401 to 23 or—32 T madm xturewth a
soli‘d or 'liquid diluent or carrier, 37. A nethod according to claim36 in
whi ch:« t*he active conpound is appliéd-to an area of agriculture in an anpunt .
of «] to{50 kg Per hectare. 38. A pethod d&8bHding to claim 37 in which tHe
active conpound 1s applied in 45 3y & feaf, 2 to 20 kg per hectare.
45 39. A nmethod accordi ng to-any ‘afARHMARES ANSFE®RD,n which the active -
conpound i s one of those herei nbef or hamend Pasedigins, Exanpl e A or Exanpl e’ B.
40. A nethod according to any of"céif’nﬁé’“t BIRY ?’@}d{g{’%.\/\hi ch the .

; ; . . ncery Lane, Londo, W.C. . .
1,3, 4-thiadi azol yI'- (RleMiERad RPB iséan sksanted cﬁrs‘é'&ioglfs of ke tHaMAE AR 1940,
cereal s, cotton or i£pkdifRithn No. 1,169,672. ' '
1,297,147 o —
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