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of the State of | @yatofventddn Bpplicarioll No VT BOY @BCHFiRE & Ob1B70 AV eNt /
which we pray tHgt ) Rak&¥mdRYah&icffuRyted to us, and the n”eth 17
it is to be per rqﬁjgcoglglﬂ@swmmggpdg%&@mga{dﬂ described in. Q! %,
following state nt(Sl)'IntemB.monalClsasmﬁmuon Co7D 917622 A0AE91pVENt i ON per ;
thi adi azol es _and "de&d) yalek ¥6s. f V\:hl ch”have utility as agri c
pesticides. The thi adl a2 e me-amdssmsi—mcmdl Y, as ha
structure: (I)- : 215 225 22Y 247 255 23% 8X1®Y 313 3ABer e

10 Rlerr] is hydrogen or a s chE §e§‘§l§§$\er acycl ic
hydrocar bon radi cal, the sub 6n@Xs kfPrExanmong t he hal o,

hydr oxy, cyano, and | ower al kmxzelmmmknﬂm CSSJR[ err] or a Iovver al koxy
radi cal , except that R err nd err cannot both be hydrogen,

Rlerr] is hydrogen or a | CXW&?%%&%%%&@ USEAS
15 R err] is hydrogen, a Iower acy cal ‘or a | ower

cycloal kyl radical angy RIGLIdn Eoh 348 e CAL@V\&E, 2 '@@dﬁylsﬂmdmﬁl a
| ower al koxy radi cal a&rpha FRUDAD7 Ubifted (St4dds dﬂ eiifting ARAE the Gaws
hydr ocar bon radi cal , dﬁﬂxessubﬁﬂelawhttésbeldm%mwemreﬂe B@ention, for which fve @ray anong

the hal o, hydroyy, g? % od by whigh itisfade Rt @Wnd
20 Rlerr] . cannol bot ﬁna;ﬁ%énﬁ %&%%ﬁs{ Lo b iohith hathx%ht}(ermSS
"l ower acyclic hydroesadgbammﬁap&tﬁ:nl:s":m ' thiailieole iy 1R atpidntetl aditbadadly, s Bidring| over
al koxy radical" are Hmsewtied to nean such radicals containing up to seven
carbon atonms. 25 It is to be under pqgghat in Structure (1)
above, where R[err] is @ydrogen, it MBRYnsos ))LL,!,SIC_LJH4REhe tautoneric form
N-N-H [err] where Rlerr], Rerr], Rerr], and Rlerr] have the desi gnati ons
her ei nbef ore seto f or Whereifherefore, .in corrp05|t|ons of the invention where 10

rr] is hydr n, thek ydsoge: tituied qg.ytg 1 acyclic hydrocarbon radical,
Rierr] ‘i's hydroge t ea]:‘;‘g)s a‘gg'glllgeleclgd among txa o, hydroxy, cyano, and lower
: : OXy groups,

R, is R, or a lower alkoxy radical, except that R, and R, cannot both be hydrogen,

15 R, is hydrogen or a lower acyclic hydrocarbon radical, 15
R, is hydrogen, a lower acyclic hydrocarbon radlcal, or a lower cycloalkyl radical, :
and,

Rs is hydrogen, a lower cycloalkyl radical, a lower alkoxy radical or a substituted
or unsubstituted fower acyclic hydrocambon radical, the substituents being selected
20 - from among the halo, hydroxy, cyano, or lower alkoxy groups, except that R, and 20
: R; cannot both be hydrogen or a lower cycloalkyl radical.
- 'The terms “lower acyclic hydrocarbon radical”, “lower cycloalkyl radical”, and “lower
alkoxy radical” are intended to mean such radlcals containing up to seven carbon
atoms.
25 . Tt is to be understood that in Stmctm-e (@) above, where R, is hydrogen, it may 25
exist in the tautomeric form: _

N-—N—H

Ry RZNS%——L5)=NOONR4R5

where Rl, R:, Ry, and Ry have the des1gnat10ns hereinbefore set forth. Therefore, in
compositions of the invention where Rs is hydrogen, the above tautomeric structure is
30 - always implied to exist. 30
The symbols Ry, Ry, Ry, R, and R will have the same meaning throughout the _
. entirety of the spemﬁcamm and claims.
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30 al ways inplied to exist.

30 The symbols Rlerr], Rerr], Rerr], Rerr], and Rlerr] will have the
same neani ng throughout the entirety of the speC|f|cat|on and_cl ai ns. 2
1, 284, 669 ' 2 The conpounds show
excellent activity as agricultural. pest|C|desF partlcularly as herb|C|des,
for controlling a broad spectrum of unwanted and uhdesirabl e weeds and l
plants. Preferred Embodi ments of the [nvention 5 ‘Met hods of
General I Y, FiCeoh mﬁéﬁﬂ&%ﬂ&lﬁeﬂiﬂe&t% &5 Sicuttully GRLLQY RNl &1 epar ed\’by one or
nore of hdiicidey, fod @fitrailing QLibrod s§& d antl unlbsiratiieyweedsodnd pr oduct desi red
will detplsts.mine the particul ar synthe5|s route to be enployed. [err] [err]
The designations for R err] through R err]

[err] [ef’r errLa{3 émlloi:géve:tu}g ﬂéerl enty

havg been Dye¥ieY &¢"and the net hod 15 of synthesissof any of
t he above deakdmil)et @mpmmodsndthd sresheisvestidpn tmayi [be preplved tesiereed conpound.

General | yﬂoretOﬁ@e@m%u tes gep far fmﬁmldwrﬂ \)nﬂateer known; however,
ot hers. afie gF apErlys ’B‘%&‘%ﬂ‘ﬁ)‘ % ods. The .
5-acet am do- 1, 3, 4-t hi aé I es cgztok.) 2 “! TS “tilized are prepared by known

met hods from (1) and th Pfonyl -~ 20 chlorides (I11) are
al so prepared by known rret hods A part{®ul arly useful nethod is that of
Petrow et ‘al. (J. Chem SO¢. 1508, 195 TQ,e sul.fonam des (1V) are
prepared by the reactlon )_Tf"he sul f ohyl Nlcohl orides with primry or
secndary ami nes |naqueo FHGn-"3GU S 80l utions at tenperaltures of -
'0-60[err]C, preferably inithe range 0- 'U‘f’@rr]c 25 For non-aqueous .
‘reacons inert solvents such as bezene, ggenat ed hydrocarbons, 25 or

t etrahydrofuran can be gl Th.? 2- Al |n -|§ ul f onam do- 1, 3, 4-t hi adi azol es
(V) are obtained by tH&Zrs atnent "6t ¢ rrpouﬁds (I'V) with concentrated
hydrochl ori ¢ ‘aci d accordi " the net [{fd of Petrow et al. (loc. cit.). A
nunber of. 2-ureido-1,3,4- th| adi azol e sulfon chlorides (VIl1) and 2-ureido-
30 1, 3, 4- t hi adi a7Bl q‘p 4uPf onani deg Y) are prepared by nethods
simlar to those em A% }’16%7%'8“5’(‘5‘ NH3corrpounds (1111) and (1V). O her

urei do conpounds. may.b erived from conpeurdg(V) according to a variety of
met hods whi ch ar eres NHEONAR -F%'S%paq@ts%ahs;h.tcaﬂagt conmpounds and whi ch are
wel | docunented in the chem cal Tterature’ For exanpl e, compounds of
structure 35 (V) may . reac ed w th igocyanates in an inert solvent
~such as benzene, di ngt¥ylks. r ? orf ethyl acetate. A catalyst such
as -triethyl am ne may be e c‘%'*4"1seact|on [err]: '
15 'I‘,he deslgnatmns for R, through K;havebemprevzomly descrtbed and the method 15 -
of: synltihneans of any of the above descr.rbed compounds is dependent upon the desired _ :
compo

Generally, the compounds correspondmg to formula (I) are known; however,
others are prepared by standards methods. The S-acetamido-1,3,4-thiadiazoles (II)

20 utilized are prepared b y known methods from (I) and the coxrespondmg mlfonyl 20 -
chlorides (IIT) are also ppepared by known methods. A particularly useful method is
that of Petrow et al. (J. Chem. Soc 1508, 1958). The sulfonamides (IV) are prepared
by the reaction of the sulfonyl chlorides with primary or seccmdary amines inaqueous
‘or non-aqueous solutions at temperatures of 0—60°C, preferably in the range 0—10°C.

25 For non-aqueous feactions inert solvents such as benzene, ‘halogenated “hydrocarbons, 25
or tetrahydrofuran can be used. The 2-amino-5-sulfonamido-1,3,4-thiadiazoles (V) _
are obtained by the ‘treatment of compounds (IV) with concenu'ated hydwdhlonc acid
according to the method of Petrow et al. (loc. cit.).

A numberof 2-ureido-1,3,4-thiadiazole sulfonyl chlorides (VII} and 2-ureido-

30 1,3,4-thiadiazole sulfonamides (VIII) are prepared by methods similar to those em- 30
ployed to produce compounds (III) and (IV).

Other ureido compounds may be derived from compound (V) according to a
variety of methods which are used ffor the preparation of such compounds and which
are well documented in the chemical literature. For example, compounds of structure

35 (V) may be reacted: with isocyanates in an-inert solvent such as benzene, dimethyl- 35
tormamide or ethyl acetate. A ‘catalyst such as tnethylamme may be employed for th:s

reaction.
Ry Rausoz—-Ls)—NHR;, + RgNCO ——=R;RoNSO2 J—m:om—m ‘



3 1, 284, 669

3 Anot her reaction which nay be enployed is that in which a carbanoyl
chloride is reacted with an anine in the presence of an acid fixing
conpound such as sodi um carbonate, triethylamne or pyridine. Another
variation of this reaction s the reaction of a nmetal derivative of an

am ne with a carbanoyl -chl oride. Inert solvents such as 5 benzenes,
tetrahydrdfuran di methyl fornam de or di oxane may be used to carry out 5
the above r Lerr] A furthel?8 i's

that in which NN -caraymet cthiridh hiclagRy Be knipldyR s R inMkidh AltaRibyl hlligdi azol e
to give an mtern‘e@maacedwmb@x]zamaEQ i petende f 4 acid. fixingheompdund sukie ps sodiamt ed

with an amne to pFRRRIRE trifhy gher variation of this reaction is the err]

PhoSgene ey a) S0, Bot SERLIEE el AC eyl e o s G

whi ch is then furt Benbiveaatdssl vmt’n a primary or secondary amne to produce.

the desired urea product. This reaction may be carried out in the presence

of a base, e g., tertiary JRQNSOZ_L} pquco,;md%\a Cé‘l%iig(l.s , such as boron
i

-
=10
i

trifluoride-ether conplex. The§e™feactions ¢ rEarried out in
inert solvents such as aromati c jhydgocar boM met f or mam de or
tetrahydrofuran. [err] [err R,@%ig_ S,z AT€ I-nvention which correspond to
the generic formula (1 X) w formmetal or ammonium salts

(substituted or unsubgleindt E%o&%éh%%@%ﬂgyeh%uﬁ& ikich RN -Labofidifile. FOT
pol yval ent net al s, aiohes eac@ With @ enidieidRide dolkive Aa irahaliate dd@nat Whikd is et aI

and anmmoni um ¥l tsﬂmmmﬂrtahenMQMWQ%dm@I operty, for

agricul tural appli- catlo bei ng e soluble. fufth re, alkali-
nmetal salts are found to ‘t’H‘Z'I’S V&R BRY ngls, e.g., alkyl
hal i des, to pr oduct deri v as shown .25 in ( and (XI1). bel ow.
25 [err] 4 . 132(84 669 -

4 The followi ng exanples are |IIustrat|ve of the inventlion and are’ not
intended to limt the scope th Synt hest s of :_m_orrg s EXAMPLE 1 5
To a well stirred mxture'“é%ﬂ °'2{§'-1 Ph8ij¢c acid and 488

5 gms of acetic acld rem 1@}'1? stoa'd@jemyl idecyfhich '

2- ani no- 5- mer capt o };ﬁ %ﬁ“ﬁ

t hi adi aol e, the m%g%a)%aawysfggh orod i \ ’oﬁ' err]fs
The m xture was commmmmmmdsmwaMahmmmmytmml de a
solid residue whi cff WEdvdefisgequent | y separated by filtering. The 10

resi due was di ssol ved in 10% sodi um hydraxi de (the small anount of .

i nsol ubl es being 10 renoved by f PRt'es mgnicoe@n—t-ke sol ution bei.ng
adjusted to a pHof 1 with 6N hydro- chloric acid a solid product was
formed. This was identified to be 2-acetandg- 5, nercapto-1,3, 4-thiadi azol e

havi ng a rrel ting poi nt of 293[err] ZQAQBQJ—LJLQJ—EMVPLE 2

R4RsNH

R1 R2N5°2 /'["—NCONR4R5

The ureas of the invention whmh correspond to the generic formula (IX) will
20 form metal or ammonium salts (substituted or unsubstituted) corresponding to struc- 20
ture (X). For polyvalent metals, these salts are chelate in character. The alkali metal
and ammonium salts also possess the highly desirable property, for agricultiral appli-
cations, of being water soluble. Furthermore, alkali metal salts are found to react
with reactive halogen compounds, e., B> a]kyl hahd&, to product denvanves ds slwwn
25 in (X1) and (XIT) below. . 25

N—N : S N
Ry RZNSOZ—‘LSJ"NHCONR,, Rs [Ri Rstoz—Ls/L”-NcownsJ (%)*'
®
' - xr. _ _
Y= metal or ammonium radlcal
ni=equivalence of Y

N—N R3 —N—=Rz . '
RiR )== R4R

(X1



15 One hundred fifty grans of

2-acetam do-5-nercapto-1, 3, 4-thi adi azol e was sus- 15 pended in 3.5 litres
of 70% acetic acid and cooled to a tenperature of O[err]-5err]C A stream
of chlorine gas was slowy bubbled through the cool ed m Xxture at the above
temperature for about 2 hours-w th vigorous stirring. The solids wer. e
separated by filtering, washed with ice water and air dried. The solid
product was identified to be 20

2- acet ani do- 5- chl or osul f onyl - 1, 3L.284668 adi azol e having a nelting pgoint of

BT e e B B Lo T, 1 L LT L sl @ 70% 50!t on

2- acet am do- 5-chl orosul fonyl -1, 3, 4-t hi-adi azoI e while naintaini ng the 25
tenperaturmb‘?ﬁ’z@["@#‘ﬁ‘jﬂc Aft ‘stirring the mxture for about 4 hours

b S T R
ddd P

separ Ated b b didcAct Ghd 5 ’l

was identi ﬂﬁ:&dhl%d!ﬁzﬂﬁi Iﬁmacem :{B‘f bi\thel ﬂuadlazale%%ﬂlpeq mixture was stirred _
met hyl sul f & akpdioa éﬁm i °p:@g£%ﬂm@f
253 efy | - ISV ot o %Yé‘?,ma o S0y 184 6 grans
of. 2- acet apdnded by Jiledink)dnd Gh &e Qb usted taCh R bAY Byiadli de and 1000

m s of ¢ on chlaricragid exd soig dradudn | was rf@mwbl'lalsm lqleetﬁﬂecll)cedeﬂeremtﬁ 3[err] hours.
The mi xt ur BRRE-bbbiediarl o tempershfd —4tered and the filtrate

concentrated to dryness under vagyie sThe solid residue was adm xed with

200 mss of 10%eamn&%ﬁftﬁgdmsmf@ad’chﬁﬂﬁ-ﬁm&%toilﬂ4-ﬂiaeﬂzolﬂm seesul tisng solid
resi due vvaBeﬂFlﬁeln3 S3liyres - of 7Q/L1’a ¢ aqidyanigecooled to a temperamre of 0°—5°C. A

2-ami no- | , BreAR R AR s oRY. B F 115 g a melt- “35
i ng poi Nt Bleriig %ﬁ? g{ﬁ }? ?”"# : ﬁﬁ‘? ﬁ%ﬁfﬁbﬁl ng 8.0 gms of

2- ami 20- 5- pade 6-'d11,oﬁslﬂeﬂyhl,b,d4ﬂﬂbzmhtﬂ:.h3vmg @i meling powt hy|33geeyanase and 150
m s of NN-%ﬁ9ﬁ%t hyl f or mani de was Eeat e(% to 50[err]C for 40 about 1 hour.

The reaction t er 40 -
Subsequont bas b G MR O e RS mfﬁ‘!&%&f%ﬁm e eparat od by
filtr2bti onte@pdatmdmow 20°§dAtto' stiuging the mm:ure for about4hom's the mixture was 25

1- net hyl - Sa‘im%d‘g f““"oﬁ@? _a&%ﬁweﬁel t- ing point
of 234 err ,4- adlazole having Pindl so—zao°c

1- net hyl - 3- (5yrrerca to , 4-thiadrazol -2Z-yl urea was. . suspended in 45
1.32 I|tres of 70%acet c aC|d BxhrerLpidxt ur e be|n formed_.in a flask

d withA JigEe ’@EP of | ¥ t blt
C e TPy g T T im0l o8 (0 about

CrHd gnix
Mai Nt ai Ni NE@néehieatdd] © fdfyinéss hﬁi&p%ﬂﬁxurlme sdib&esfd&éwistddﬁgwcseiuhdmmre separ at ed by
filtrationgf s ravepumpodipm gatboratezan: di¢ esghilting@olid residif wapideduct was =~
i dent¥f i ed egm ﬁgg@‘f’@fg‘* “é‘a‘t@’leﬁflﬁ? &%@Y%#Wesnﬁh%%df%m 23By1) " 50
urea havi ng t| ng poi nt of HbkeErs] C. Synthesis of Final Products .
EXAMPLE 7 Twem > t@'m&onm‘inmg 8.0 gms of 2-amino-5-mercapto-1,3,4-thiadiazole, 3.4 gms .
1- met@yl : 3:;%%»%@3}%% m%w t@r_afo%’a@rdl s- 55
sol vet, wi : (21010
whi | e mai nimalj ﬂﬁidtt Setgﬂféﬁﬂ[ﬁ@liﬁe&a -1828his@28H2LD)
5[err]- 7[eng})®toﬁ\f234?ﬁ stl rring for a
was acidifie h AN

hlPari.c. he solids sep ated by
filtrgti onl&ﬂﬁ Xqﬁg BEREE- Wt %E‘%&Fg? e @duct‘fswas ;
identifiedm s%umtxhais— Snd %x%ﬁ%&] ‘ Y adi azol - 2- yI )ur ea

hav- 60  slovilybpbbledvdirquginfyr ploindsS wibute3diile ta@&@ theer 5° @mﬂperamre
60 The resulting solids wergr separated by filtration,. ed mﬂr[watterpand air dried. . . -
50 The product was identified to be 1-me1:hyl-3-(S-dhlorosulfonyl-fl,3,4-th1ad1azol—2-yl) 50
turea havmg a melting point of 141°C. .

n. addltlonal 1[err hours the mxture

Synthes:s of Final Products :
ExAMPLE 7
: Twenty gms of 1-methyl-3-(5-chlorosulfonyl-1,3,4-thiadiazol-2-ylurea was dis-~ . -
55 solved, with stirring, in 250 mis of a 40%, aqueous solution of meﬂ:bylamme while 55
maintaining the temperature of the reaction from about 5°—7°C. Alffter stirring for
an additional ‘14 hours, the mixture was acidified to pH 1 with 6N hydrochloric acid,
the solids separated by filtration and subsequently washed with water. The final product
: was identified to be 1-methyl-3~(5-N-methylsulfamoyl-1, 3,4-t111ad1azdl~2-yl)1n'ea hav-
60 ing a melting point of 232°—233°C. 60



1, 284, 669 5 EXAMPLE 8 A mi xture
contalnlng 4.1 gns of 2-am no-1, 3, 4-thiadi azol e-5-NN-di i net hyl sul - fonam de
and 1.3 gns of nethylisocyanate . was refuxed in anhydrous benzene for 3
hours. The m xture was cooled to 10[err]C, the solid product separated by
filtration and 5 subsequent |y crystalllzed from et hanol. The final
product was identified to be 1- 5

met hyl - 3- (5- NN\-di et hyl sul f amoyl - 1, 3, 4-t hi adi azol -2-yl)urea having a
mel ting poLQt of 223[err]-235[err]C. EXAM kL 9 A mxture contalnlng 18 9
gns of 2-amhe-1-—3:4-thiadi-azole-5-(N-A 5\ 0 b | f-ona 2
5.4 gns of nethyllsocyanate and 300 m EzofeLmAh drous dlnethyl

f or mani de was heait" g 44 r?ﬁ tZ-% %aﬁyag:@;ok

di met hyl - for mam g f

crystallizedsf I’Oﬂ@uﬂs@dlﬂiﬂy &j%aufzéd

1- net hyl - 3- (5- N- bmet m&wm&l-lﬁ,ghﬂdmwm-ﬂmmmgzaylhe)tmg geinhavi ng a
mel ti ng poi nt of "f ET@TGCLQS[err] C. 1% PIE O

EXAMPLE 10 A mixture containing 18.0 gms of 2-amino-1 3%451111&]&019 @QﬁﬁﬁtﬁfyﬁN of -

Exanpl e 9 va® subsiygilfoniid, 5.€pesbitemtioeyabard fid dimethyl- 10
2-am no- 1, 3, 4- t hiforiamids| ves Seappdtty [and jinhippined 11650°er829m1d1burrr§11¢1 dimeddcyanat e

and 250 i s of arfRAeE mmwg%miﬁ@m%ﬁmmwf pr oduct

was identi- fied hfdibelayl Jurea havi ameltmgpmntof192°—-193°C
1- met hyl - (5 N- but yl sul farmyl 4-thradiazol -2-yl)urea having a el t| ng 20
poi nt of 1866- 187[erc]C. . o EXAMPLE 10

20 EXAMPLE 11 A ng 't We : yrepeattedexceptthat 138gmsof

2-am no-1, 3, 4-t hi memmwgndﬁo

cycl opropyl i socyafiedtie. banlalmﬁtﬁw- wgmnywmmamumdihzm;m)yﬂea hivingna melieg Was
heated.- to arfd rralmtn‘al"h@&”ai's%@[err] C for about 1 hour, The dimethyl- 20

f or mami de was enoved | rﬂsﬁ% ﬂ‘ig‘kﬁﬁ%k% %&lﬁﬁlf

crystallized fr onfoksai ,am 125T
1-cycl opr opyl- 3- (ﬁmﬁmﬁmas h@Ed 26 and mamtamed at 50°C for about 1 hour. The dnmethyl—

met hyl sul f anoy| - 1fomemid _ fe&‘d‘l‘Fe high s o
216[err] C. BEAMPLE, T e %?ﬁ"l 5 g& i a‘bﬁ;‘ r‘;q:,,,_ = -dl- 25
S Ul

2- am no-1, 3;4-t hi adi a201 e TRN di- rret hy onam e and 18 4 gms ~of
N but yl - N—rret hyl carbarmyl chI orlde i NExBBOLENI2s of anhydrous .. .- -
t et rah--ydrofuran, Nﬁ%"’é&f& “&“ ’f"“ ?le'é‘léﬁf. f?F‘Hi(t{prl de.
30 The reactjon at "?" and tshe
m xture subs®- qumtfegct:@»mﬂxaﬁe_t@d smrédmeu ydruma@e:hafcmed &hﬁﬂ&hydsumet ate-

sol ution was dri eqtemlyesxtragss -_e@yi Wtanil" | P tecemds iprc et deigdeevetinder
vacuum’ The soli d:‘_“% YV rAzie] %;:glbu i inal
product was j.denthdmygst 4 AL uraﬂol 23,43 Riadi 1-2-y1urea havmg a melting pomt 35

met hyl - 3- ( 5- RN dqurﬂﬁaﬁ‘y-l-lsiﬂcr armyl 3 47t hi adi azol - 2- yI )urea having a

melting point 35.of_163lerr]-165 er R e ontafnlng
150 13 b ot hanghe DAL B E%%@“‘J‘% Sy

di et hyl sul dﬁnoylm-&m , #hdt $14 %ﬁb&t@bﬂﬁl— ; urtﬁae:mcs 4C3GHE8 10 3Ot asgi um
hy- 40 - £ OXi dem‘awd'l'ﬁem yere) fsepamal %_gzﬁlmdcmdmd thdﬂ@lmtwmnmudee bei-ng

ol ureg or 3 RN, ﬁ%ﬁ@ﬁ s e e el end

resi due was recrystal|zed from rret hano The final product was identified
to be13d|4sethyl 3(5 NN-dlrrethyIsuI 141, 3, 4-thia- 45

0 a mixiture of 6 gms of NN”-carbony’ diimidazole in- dry tetrah droﬂzran, under o
an atmosphere of nitrogen, was added 3.5 gms of 2-amino-1 3,4-1:h1ad1azole-5—NN—
dimethylsulfonamide.. The mixture was stirred at room temperamre for 30 minutés
and subsequently. refluxed for about 15 minutes. The reaction mixture was cooled to -

50 room temperature and 5.6 gms.of triethylamine and 5.4 gms of N,O-dimeithylhydroxyi- 50
: amine ; hydrochloride were. added. The Tesulting mixture was stimred for about 15 o
minutes after which ‘the ‘mixture was poured into ice water. The solid ‘residue was
separated by filtering and the residue subsequently crystallized from methanol. The
final product was identified- to be l-methyl-xl-meﬂloxy-3-(5-lNN-dlmethylsu1famoyl-

55 1,3,4-thiadiazol-2-ylurea having a melung point of 147°—149°C. . . 55

Additional compounds of the invention were prepared in accordance wn.“n the
procedures set forth above, and are tabulated below.



di azol -2-yl)urea having a nelting point of 209[err]-212[err]C. EXAMPLE 14
45 To a m xture of 6 gns of NN -carbonyl diimdazole in dry tetrahydrofuran,
under an atnosphere of nitrogen, was added 3.5 gns of

2-am no-1, 3, 4-t hi adi azol e-5- NN- di net hyl sul fonam de. The m xture was
stirred at roomtenperature for 30 mnutes and .subsequently refluxed for
about 15 minutes. The reaction mxture was cool ed td 50 room
tenperature and 5.6 gns of triethylamne and 5.4 gns of

N, Odrﬁrret hyhydr oxyl - 50 am ne h3i gl oride were added. The resul bng
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Further Syntheses’ of Final Products , o
" ExAMPiE 22 " . '
To a stirred mixture containing 1.5 gms of 1,3 damet:hyl- -(5-chlorosu!fony1-1,3 4- )
. thiadiazol-2-yljurea and 0.5 gms of dmethyl'hydroxylamme hydrochlmde in 20 mis ;
35 of tetrahydrofuran was added, dropmse, 1.0 gms of tneuhylamme in 5 mis of itetra- 35
hydrofuran’ and' the reaction mixture stirred overnight at room’ temperature. The re-
action mixture was next filtered and-the filtrate concentrated under vacuum to a solid
residue. This solid-was dissolved in ethyl acetate, washed successively with-dilute tiydro-
L chloric acid -and water, dried (Na;SO,) and ‘concentrated ‘under vacuum, The residual -
40 solid was crystallized from aqueous methanol.” The final product was identified to “be 40
,3-edunethyl-3[S{NmemonyN-methyl)sulfamoyl-l 3; 4-1€h1ad1azol-2-yl]m'ea havmg 2
melting point of 190—192°C,.
The following additional compounds of fhe mvennon were prepared usmg the
aboveprooedmes ) . B
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25 sl ow y bubbl ed through for 1 hour while naintaining a tenperature
range of 10[err]- 25 15[err]C. After approximately 30 m nutes the reaction
m xture_becanme clear The re. action mxture was next diluted with water
and extracted with chloroform Te chloro- formsolution was washed with

wat er, dried ([err]) and concentrated under vacuumto give the desired

1, 3-di net hyl - 3- (5-chl orosul fonyl -1, 3; 4-t hi adi azol - 2-yl )urea havi ng 30 a
mel ting point of 98-100[err]C (dec). ' '
30 Furt her: WY theses of Final Products.
containing’ 1t
t hi adi azol - 2- yI)urea and 0.5 gns of dinethyl hydro anlne hydrU%hmDrrde in
20 Ms 35 . of t@FPHﬁydrofur was adde =dropmré% R 0 ns P

triehylam ne in 5 ml g3of @3- 35 hygrol furan ang thg r@ﬁctgrgn_rf@(ture
stirred overnight at roomtenperature The re- action m xture was next
filtered and the filtrate concentrated under cuum-to a solid residue.

.Q@LE 22 To a stirred m xture s

This solid was dissolved in ethyl acetate, td succesively with dilute

hydro- chlori _c acid and watigr, dried [gn and ‘cogcengr atag waderisyyacuum
The residual -40 solid was crystalli zed X.rom aqueous met hanol . The fi nal
product was identified to be .40 . OCHj

1, 3-di net hyl - 3['5- (N- gBt. ho&@\bﬁet hyl ) syl fam)yl 1, 3g4-thi- aghazph-_z - lurea
having a melting point df 196-1%2[err]C." The following addifional conpounds
of the invention wer&6pregHsed usi ng. t GH,Qbove proBeduliesCH,;. 167-- 169

1, 284, 669 - ti
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Bi ol ogi cal Activity or%ﬁ
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set forth.

UERE
pl ant ed was sprayemte o SOl
5 anmpunt of productFor mos&eﬁ@geﬁ&&@énngﬂetmne mt«spray@um"mumemasnmasrm of

activity were recorcded foait fyeieen ¥1d) days aftggopieny '_ﬁ? Yi@y
pl anting and- éé)r ay il el R0 o2 B = 18 R e %ﬁ Neagwi: raye<5l0
with the sane sol Utphfig BE s9eS of réated §0hnahbe \lith ( & after

PRBrs
pl anting of the seentglar danditigporA sige detidgl of T0to 5 wasr@m n:gﬂxmswlaatslmpt bllbdthy assess
t he phyt ot oxi cant ﬂ%@%ﬂtﬂdlﬁﬁ@“ﬁrﬂﬁ@%ﬁ ‘For both 10 testing

procedures a pgrcent Kill..r fQfm gach species of plants was obtai ned,py
com paring the standz%&%% lﬁﬂxfyj Plgts Wk b dipdcie@ad BeovaOMn @lemphiant s

grow ng under sim | ar  cusaghety Ons. lan Vi gor regtrghg of 1 ctlo 50}/\/as gi \éren to
te injury, plants are expected to show various egrees recovery from
t hose plants not -kill é mmm;m
20 4. slight injury, plants will-or have recovered and will resume normal growth - 20
5. no apparent injury

The following ta'blee show the pre- and post-emergence herbicidal activity of
compounds of the invention.
The evaluated plant species are identified below as to their corresponding Latin

25 names: 25
Sugar Beets: " Beta vulgaris
Com: , Zea mays
Oats: Avena sativa
Clover: Melilotus indica
30 Soybeans: Glycine max 30
Cotton: Gossypium hirsutum
Mustard : Brassica juncea
Yellow Foxtail : Setaria glauca
Barnyardgrass:- Echinochloa crusgalli
35 Qrabgrass: Digitaria sanguinalis 35
Buckwheat: Fagopyrum tataricum
Morningglory: Ipomoea purpurca
Pigweed: © Amaranthus vetroflexus

Jinvsonweed : Datura stramonium



chem cal treatnment and is defined as follows: 1. severe injury, plants wll
die 15 2. noderate to severe
injury, plants are not expected to recover fromchem cal treatnent 3.
noderate injury, plants are expected to show various degrees of recovery
fromchem cal treatnent 20 4. slight injury, plants will or have
recovered and will resunme normal growh 20 5. no apparent injury The
followi ng tables show the pre- and post-energence herbicidal activity of..
conpounds of the invention. The, eval uated plant species are |dent | flled

bel odv_as to their correspondi ng!#%4€/%h 25 nanes: s
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synergize the activity of the herbicides of the invention, or other adjuvants for any
given application where deemed desirable to impart a particular type or degree of

15

20

25

plant responses.

15

Compounds of the invention may also be formulated in various types of formula-
tons commonly recognized by those skilled in the art of agricultural or industrial
chemicals, These formulations include, for example, compositions conitaining the active
ingredient as granules of relatively large particle size, as powder dusts, as wettable

powders, as emulsifiable concentrates or as a constituent part of any other known type

20

of formulation commonly utilized by those skilled in the arit. Such formulations include
the adjuvants and carriers normally employed for facilitating the dispersing of active
ingredient for agricultural and industrial applications of phytotoxicants. These formu-

lations may contain as little as 0.25%, or more than 959, by weight of the active

ingredient.



solids which act as dispersants and carriers for the phytotoxicant

appl ying it to the locus of application for vegetation control.
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1, 284, 66?1(0[&1 bt—puchenutstHiabte—copcentrat + et allluno of the
active iindrédi®nts fay ¢oh- |t h only thed abtPvk inlgredi eht] Wth a Iiquid
or solid emilygs yi ng agent DigoR Ry cpntal n of hgr| rel atlvel,y nogviol atil e
or gani ¢ pseyept-s—suth—as—-sbphot-oner—di-pxan =RVAV: WEN ARt--c~napht has,
xyl ene, |oB di %Thyl f or frafi {190* The hct i véiﬁgﬁoeﬁl ent in such #drmu- 5
| ati ons commonly conprises I0.0%1t0 70.0% by Welgnt oi the phytotoxicant

conposi- 5 In place of the particular conpositions enployed to produce the
products of the invention, other conpositions and procedures may al so be

enpl oyed to produks: st ek By Gnikif/ 804 Indiaich Velch Sl ligdadd al |y the
sane degree ofsolbﬁsab@gmakdmtsmm wﬂﬁsforﬂxeph xMEppﬁﬁnngMoltﬁ

10 1. A thi adileFplamlie "{M@‘W@ r?mﬂal L"‘ghwlh'@h eq & hydr hgen or
a substitlted ,o_“-\q"g’l.ﬁi é@ Eﬂh Nolor Lo

t he substit uenblsis. s 'agmhﬁh(m pxbphetﬂg)&xmfoﬁmﬁﬂa;s@fth B Yormally

15 Rlerr] is R | size bidY0emicrmsloo jeys. Tbnchcmlmgmdcentmftﬂmdwtmgla- that Rerr]
and Rlerr} % WWMH‘““-%%%@ tojagmpch 35 306eF Tegre by Weishler acxcl ic

hyelgagay bon’

hydr ocar bon radl @ohridle &&nﬁl]mohss qug@@ ingRedlef¥Gle fERARkI
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20 Rlerr] is
or a SUbS[E' tUt h as 20.0%, or more by weight of the composition. 15
Wettable powder formulations are solid compositions of matter wherein the active

ingredient is absorbed: or adsorbed in or on a sorptive carrier such as finely divided
clay, talc, gypsum, lime, wood four, fullers’ earth or kieselguhr. These formulations
preferably are made to contain 50% to 80% of active ingredient. These wettable
powder formulations commonly contain a small amount of a wetting, dispersing or
emulsifying agenit to facilitate dispersion in water or other liquid carrier utilized to dis-
tribute the phytotoxicant to the locus of desired vegetation control.

Emulsifiable concentrate formulations are homogeneous liquid or paste composi-
uons containing the active ingredient which will disperse in water. or other. liquid
.camm' to facilitate application of the phytotoxicant to the locus of desired vegetation

20

25



or unsubstituted | ower acyclic hydrocarbon radical, the substituents being
hal o, hydroxy, cyano, or |ower al koxy, with the proviso that R err] and

Rl err] cannot both be hydrogen or a |l ower cycloal kyl radical; 25

[B] tautoners of [A], wherein R err] 1s hydrogen; or '
25 [C] nmetal or substituted or unsubstituted amonij um sal ts of [A] mhereln
Rerr] is hydrogen 2. The thladlazole according to cldim1, which is e

1- met hyi - 3- (5- N- et hyl sul f- anoyl - thl adi azol -2-yl)urea. 30
3. The th#adi azole according to cl allﬁ?i’ nhi ch_is. _ - 12"’}
1- et hyl - 3- ( 5- bhohio] SPRcltiiablcXdnditalsARMIatickn 3 the bl RERE R ey thah UT €3 “zf

The t hi adi azol @mmmel Rotge ingrediéna with ahqmd:\bn solir ensllsifymaaghylos Bay Satinbut y| -

S .
gF;.h?/r: im fa,mgﬁ ug{;qwe{ym_g;aalz ﬁ 2 isopieee A=A g’lghﬁyé‘“accordl ng to
~ 5
1, 3,4-thiadi az%% y ure§ ytotoxicant composi

35 6. The thi adi ahnﬂ@eaw@rpdwmgartmmslammmoyed\m pidduesthe products of the

TR A o B A R samebuamf*’%izé’;é’?wgew

di‘net hyl su fanoyl 1.1a diadiadole hvthig@kqbrmdiay | ) urea. 40 -~ . - 8..- The. _

t hi adi azol e according to claim’ 1, WniPdh |s 1,3- di rret hyI 3-(5- NN- di - 40 T

met hyl sul f anoyl - 1, 3, 4- t.hi adi azol - 2- yI) - 9. The th| adl azol e accordl ng to
2-yl %

claim1, which is 1-nethyl-1- matims;usy2 Rs
di met. hyI sul f amaydreid, 3, 4- t-hi-adi azol - urea. 10 The' t hi ad| azol e accordl ng |

to claim1, whi ChRi shyd;q;gerbMayskrbsﬁm(e&oN;andimretlh»yelr acydis hydrocarbon radlcal L
P Sistisuenp axy, Cyano or lower alkoxy; 15

&‘8’?‘*& r%w f%“cglf Hith ¢ prayq (of Rugpnd Re cannot both

1,1- d| rret hyl - 3- (5. mmuda,yﬂ@ﬁhé@wmamﬂ-thl adi azol - 2-yl )urea 112
The t hi adi azol e chxg rh!ﬁfrmn tadoveet adyelic hydreghrbartyadieal, or a lower cycloalky! radical; :

1-met hyl -2 (5-N-a slfa 4-thiadi azo rea.. 50

The thi adi azol e a m?%v %ﬁ%@?{ fragis %ﬁéﬁéﬁ"ﬁ—iﬁ"&ﬁ di pr opyl
50 sul fal noyl - 1, Bhﬂr&hlc@db,a&ﬂ wez-a;kbz)yuw&mmelpaows MQtIRtllaﬂﬂRaZ@hcﬁ bamcordl ng to.
claimi, V\/m chbwlyd@%ndammoa@ﬂ[r@cels\l- met h--

oxy- N-met 1) - sul fa I“‘ @W 3 4 saﬁls‘r’ [;lel vg%th adl a%sol e
accor di ng t 0 CRaksMydrogetiNl Ch I'S met hy : --mbut sul
amoyl - 1,.3, 4-t hi adzm di l)euzmahnglrﬁ claibh @, tvﬂiidﬂiﬂll&ﬂﬂ&y&&@ﬂ'@ﬁeﬂiy]@@f—t o cl ai m
1, which is 1- ArER §es4-' Rzg '

met hoxyet iy - 2 Ay ,‘ glaxgx birbigh s, L gethg- NN diedhyl 7 180

t hi adi azol e accor vmi iHhd@roR! mg\/l@d gm,m; s, Jvmapqshy_}m@yl(_:,@}ﬂ;@uﬁ. chl or o-
et'hyl sul f anoyl m&thﬂstﬁamdyl—am-Mazoﬂ-z-yl)l)rw . The thadi azol e

accor di ng to Cf’g’i ag _4@%@%@&%@5‘5 W@Y%@Wﬂiﬁym@!}mﬂ- s e
met hyl sul ? ifg ¥ Wbt®R: which #2- 5-NN-,
1, 284, 669 met!hylsulfamoyl- ,3,4-ﬂuad1azol—2—y1)urea v c{%oprog % Ir% glUCh

emul si fiabl e concénﬂeaﬁ!adthzylemsrtoahngowsclmh ¥, hvehich i |1*betyl-hg=fb3d13dﬁrm may con-

tain only. the é‘E’Fg’ﬂ ?f%ﬁt‘bﬁi{g&‘ﬂd‘ ‘?ﬂl)% g’lr“‘é’gﬁ!} ; |ld l@éw_)él_ng agent. or

may cont ath ot Rekyidl 'Q

I SOphor one, - di ox amephe kiedole ddording to claxm 1, which is lwmethyl-l-mefhoxy-?:-(S-NN-
dimethylsulfamoyl-1, 3,4—tlnad1azol—2—y1)mea ' .
~ 10, The thiadiazole according to claim 1, which is I-n-butyl-S-'(S-N,N-dxmethyl-' :
45 sulfamoyl-1,3,4-thiadiazol-2-yl)urea. . . 45 e
- 11. The thisdiazole according to_claim 1, whxch is 1,1—d1methy1—3-(5-N,N—d1-' .
meﬂ:ylsulfamoyl—l,3,4-ﬂnadmzol-z-yl)me _
.. 12. The thiadiazole according to claim 1, which is 1-met:hyl-3-(5-N-allylsulfamoyl—_ s
1 3,'4 thladlazol-z—yl)mea. . e
50 13. The thiadiazole according to claxm 1, whmh is 1-methyl—3—(5—N N-mpropyl-: 50
R sulfainoyl-1,3,4-thiadiazol-2-yljurea. . o CE
" 14. The thiadiazole according to claim 1, Wthh is 1,3- dlmet‘hyl-B-[S-(N-meth- - v
xy-»N-meﬂzyl)-su]?.famoyl—l 3,4—th1ad1azol-2-yl]urea ' S
15. The thiadiazole -according to claim 1, wlnch is 1-methyl—3 (5 N-t-butylsulf-,. .

55 amoyl—l »3,4-thiadiazol-2-yl)urea. . . 55 T
16, The thiadiazole according to claim 1, w‘hlch is 1-met‘hy1—3 [5-N-(1;1-d1—' ST T
meﬂhoxyenhyl—Z)—N«mcﬂxylsulfamoyM,3,4-tb1ad1azol—2—y1]urea R
17. The thiadiazole according to claim 1, which is 1- methyl- -(S-N-ﬂ-clﬂoro- C et

ethylsulfamoyl-1,3,4-thiadiazol-2-ylurea. ST
60 18. The thiadiazole according to claim 1, Wthh is 1—methyl-3 (5-N-methoxy-N- 60 L
methylsulfamoyl-1,3,4-thiadiazol-2-yl)urea. o



mat i ¢ napht has, xyl ene, or dinethyl formam de. The act |mr n .
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to cl ar m 1 which is _1& ﬁerl‘dwwkmle‘aﬁ -4 loweB@Ikoxy radical, or a substituted
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1, which is 1-methyeq lradxcal
net hyl sul f anoyb- 1, 3, 4- t NI BLa@andrs o { X1, wiheeia R, 5 hydiben;tohi adi azol e accor di ng 125)_‘
claim1, which is 1-nethy€} W@BOWMFWSEIWW g@Bnonium salts of [A] wherein _

% 53 64 tTEIea?Ih?; 3: - (;?nl%ljlﬂ puzas scouping ® clyim Jy which i J-methy1-3-(5-N-methylsulf-
1-cycl opr opyl -38- ( 5- NNY 30l The mhydlesxctdrang);d eldim 3, 4vhich |xsadnﬁrn3als-@-mmdﬁmﬁm- . 30

The t hi adi azol e accdif H-Yll!reav\,hr ch i 5- NN\-
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The t i adi azol e accor do. rrg;ettﬂacnizat lﬁ?cc&rdmwrib &lkiml 55 which is l-n-butyl- ~(5-N,N-dimethy]-
1- met#y| - 3- (545F al Isylfamﬁﬂésﬂo‘#iadla@l-%ymﬂahr adr azol-2-yl)u 45
I 1. The thiadiazole according to claim 1, which is 1 1-dnnethyl—3 ~(5-N, N-d1-
meﬂlylsulfamoyl-l,3,4-th1ad1azol—2-y1)urea
12. The thiadiazole according to claim 1, which is 1-methyl-3-(5-N-allylsulfamoyl-
1,3,4-thiadiazol-2-yl)urea.
50 13. The thiadiazole according to claim 1, which is 1-methyl-3-(5-N,N-dipropyl- 50
sulfainoyl-1,3,4-thiadiazol-2-yhurea. :
14, The thiadiazole according to claim 1, which is 1,3-dimethyl-3-[5-(N-meth-
oxy-N-methyl)-sulfamoyl-1,3,4-thiadiazol-2-yl] urea.
15. The thiadiazole according to claim 1, which is 1-methyl-3-(5-N-¢-butylsulf-
55 amoyl-1,3,4-thiadiazol-2-yljurea. 55
16. The thiadiazole according to claim 1, which is 1-methyl-3- [5-\I-(1 1-di- T
methoxyethyl-2)-N-methylsulfamoyl-1,3 4-tluad1azol—2—yl] urea.
17. The thiadiazole according to claim 1, which is 1-methyl-3-(5-N-B-chloro~
eﬂ:ylsulfamoyl—1,3,4-tluadxazol—2-yl)urea
60 18. The thiadiazole according to claim 1, which is 1-methyl-3-(5-N-methoxy-N- 60
methylsulfamoyi-1, 3,4-ﬂnad1azol-2-yl)m'ea
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50 13. The thi adi azol e according to claim1, which is
1-met hyl - 3- (5- NN-di propyl - 50 sul fanoyl -1, 3, 4-t hi adi azol - 2-yl)urea. 14.
The thiadiazole according to claiml, which is 1, 3-dinmethyl-3-[5-(Nneth-
oxy- N=met hyl ) - sul fanoyl - 1, 3,4-thiadi azol -2-yl] urea. 15. The thiadi azol e
according to claim1, whi ch is.l-methyl-3-(5-Nt-butylsulf- 55

anoyl -1, 3, 4-t hi adi azol 2- yI)urea g
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. o or diluent therefor.
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