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AKTIENGESELLSCHAFT, a body corporate or-
ganised under the laws of the Germany, of
Leverkusen, Germany, do hereby declare the
invention, for which we pray that a patent may
be granted to us, and the method by which
it is to be performed, to be parncularly des-
cribed in and by the following statement :

The present invention relates to certain new
N-substituted 5 - amine - 1,3,4 - thiadiazoles,
to a process for their productxon and to their
use as herbicides.

It is already known that thiazolyl ureas, e.g.
N - (4 - methyl - 1,3 - thiazolyl - 2) - N” -
methyl urea, can be used as herbicides (Belgian
Patent Specification 679 138).

The invention provides new N-substituted
5 - amino - 1,34 - thiadiazoles of the

formula: —

|| NI
i
R—C—S—C—NH—CO—R’
¢y

in which

R is hydrogen, alkyl, alkenyl, cycloalkyl or
alkylmercapto,

R’ is alkyl, alkenyl, chloroalkyl, alkoxy, aryloxy
or

RII

[
—N,

I
RIII

R’’ is hydrogen, alkyl or alkoxy, and
R’” is alkyl or alkenyl.

The invention also provides a process for
the production of the compounds of Formula

[Price 25p]

of the formula: —

N——N

!

R—C—S—C—NH, ©)
in which

R has the meaning stated above,

(a) is reacted, optionally, in the presence of a
solvent, with an isocyanate of the formula: —

R"”—N=C=0 3)

in which

R’’’ has the meaning stated above, or

(b) is reacted, in the presence of an acid binder,
with an acid halide of the formula:—

g
N—C—Hal

IR’II

4)

in which

R’” and R’’’ have the meaning stated above,
and

Hal is halogen (preferably chlorine), or

(c) is reacted, in thes presence of an acid

binder, with an acid halide of the formula: —

0

I
R’—C—Hal

()

in which

R’ has the meaning stated above with the pro-
viso that it is not —NR’’R’’’/, and

Hal is halogen (preferably chlorine), or

(3) 15 nethyl
'?J"IEISpeC' fication 679 138).
Ewd\?ﬁiﬁh amno - 1,3,4 -

In the presence
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[err] (1) N- G- Hal (4) in which Ris

hydr ogen, al kyl, al kenyl, cycl oal kyl or al kyl ner capt o,

in which R is alkyl, alkenyl chloroalky , ! L
have the neani ng stated above, 45 25 or

and Hal is halogen (preferably chlorine), or [err]

(c) is reacted, in thes presence of an acid binder, with an acid halide of
the formula:- 0 (5) 50 R' is hydrogen, al kyl or al koxy, and R'" is alkyl
or al kenyl. 2 i n whi ch,2BB432as the neani ng stated abo¥e with

the pro- The Tnventio I'SO_provi de rocess ,for Viso that it is not
-NR'R'", and é&;ﬁgﬁ_&fﬁ‘gkv@aa‘bfﬁ%ﬁ‘\ﬁ’&%@ ﬁ’g t@onlgﬁﬁcar Brefibabl OfifH lvath 1384 chrBoshal ogen
(preferably chlorine), 2atoms, alkenyl with 2—4 carbon atoms,

1, 230, 432

chloroalkyl awith 3y—4j agrbpre aterped®d iit3n
aci d anhydride of the T Iy otk 14 S A

or [Price 25p]
1?/I____RI }o-
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The new 1,3,4-thiadiazoles are clearly char-
acterised by the formula (1) stated above.

In the above formulae, R is preferably
hydrogen, alkyl with 1—4 carbon atoms,

or alkenyl with 2—4 carbon atoms.

If 3 - propyl - 5 - amino - 1,3,4 - thiadiazole

and methyl isocyanate are used as starting

alkenyl with 3 carbon atoms, cycloalkyl with materials, the reaction according to (a) can be

5 or 6 carbon atoms or alkylmercapto with

N—N

represented by the following formula scheme:

N—N

I i I I
C.H,—C—S—C—NH; + 0= C=N—CH;—C;H,—C—S—C—NH—CO—NH—CH,

If dimethylcarbamic acid chloride is reacted
with the same thiadiazole, the reaction accord-

N—N 0 CH,
|

) I, |
CyH,—C—S—C—NH, + Cl—C—N

CH,

Process (c) proceeds in analogous manner.

™

ing to (b) can be represented by the following
formula scheme: —

The reaction according to (d) corresponds to the following formula scheme:

N—N CH, CH,

I

| | l |
C.H,—C—S—C—NH, + 0=C—0—C=0-> C;H,—C—~S—C—NH—CO—C.H;

N—N CH,
Base I i |
— CH,—C—S—C—-NH—CO—N
| —HCl |
CH,
&
N—N
I
)]

Some the aminothiadiazoles of Formula (2)
are already known. New thiadiazoles can be
prepared in the same manner as those already
known, for example by reaction of the ap-
propriate 1-acylthiosemicarbazides with agents
which split off water, such as acetic anhydride
(Chemischer Bericht 29, 2511 (1896)).

The starting materials (3), (4), (5) and (6)
are also known.

Examples of the preferred isocyanates which
can be used are methyl isocyanate, ethyl iso-
cyanate and isopropyl isocyanate.

Examples of the preferred acid chlorides
which can be used are dimethylcarbamyl chlor-
ide, propionyl chloride, monochloroacetyl
chloride, dichloroacetyl chloride and methyl
chloroformate.

As solvents, all inert organic solvents are
suitable, Preferred solvents include hydrocar-
bons, such as benzene, toluene; ethers, such
as diethyl ether, dioxan, tetrahydrofuran;
chlorinated hydrocarbons, such as methylene
chloride, chloroform, carbon tetrachloride;
ketones, such as acetone; esters, such as ethyl
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hi ghl y-di @Eﬁssga)j fsthdni (Chenopaliiim), stinging amount applied can be varied within fairly
nettles (Urtica), groundsel (Senecio), cotton wide ranges. In general, it lies from 1 to 50 kg
(Gossypium), beets (Beta), beans (Phaseolus), per hectare. When used according to the post-
carrots (Daucus), potatoes (Solanum), coffee emergence process, the concentration of active
40 (Coffea); monocotyledons, such as timothy compound can also be varied within fairly wide 105
(Phleum), bluegrass (Poa), fescue (Festuca), ranges. In general, it lies from 0.01 to 5%,
goosegrass (Eleusine), foxtail (Setaria), rye- preferably from 0.25 to 1% by weight.
grass (Lolium), cheat (Bromus), barnyard grass Thus the invention also provides a herbicidal
(Echinochloa), maize (Zea), rice (Oryza), oats composition containing as active ingredient a
45 (Avena), barley (Hordeum), wheat (Triticum), thiadiazole of the formula (1) in admixture 110
millet (Panicum), and sugar cane (Saccharum). with a solid diluent or carrier or in admixture
The active compounds according to the pre- with a liquid diluent or carrier containing a
sent invention can be converted into the usual surface-active agent.
formulanons, such as solutions, emulsions, sus- The invention also provides a method of
50 pensions, powders, pastes and granulates. These combating weeds which comprise applying to 115
may be produced in known manner, for ex- the weeds or to a weed habitat a thiadiazole
ample by mixing the active compounds with of the formula (1) alone or in the form of a
extenders, that is,. liquid or solid diluents or composition containing as active ingredient a
carriers, optionally with the use of surface- thiadiazole of the formula (1) in admixture
55 active agents, that is, emulsifying agents and/or  with a solid or liquid diluent or carrier. 120
dispersing agents. In the case of the use of The present invention further provides a
water as an extender, organic solvents, can, method of providing a harvested crop which
for example, also be used as auxiliary solvents. ~comprises applying a compound of the present
As liquid diluents or carriers, there are pre- invention to the area of cultivation of the crop
60 ferably used aromatic hydrocarbons, such as whereby the latter is protected from damage 125
xylenes or benzene, chlorinated aromatic by weeds, and harvesting the crop.
hydrocarbons, such as chlorobenzenes, para- The invention also provides a method of
fhins, such as mineral oil fractions, alcohols, defoliating plants which comprises applying to
such as methanol or butanol, or strongly polar the plants a thiadiazole of the formula (1)
65 solvents, such as dimethyl formamide or di- alone or in admixture with a solid or liquid 130
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cleaver the plants. (Gliun), common chickweed (Stellaria), my- When
the active conpounds are used ac- 35 weed (Matricaria), small-flower
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(Chenopodi um, stinging anount applied can be varied within fairly nettles
(Urtica), groundsel (Senecio), cotton wde ranges. In general, it lies
from1l to 50 kg (Gossypium), beets (Beta), beans (Phaseolus), per hectare.
When used according to the post- carrots (Daucus), potatoes (Solanum,

cof fee energence process, the concentration of active 40 (Coffea);
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wi de 105 (Phl eun), bluegrass (Poa), fescue (Festuca), ranges. In general,
it lies from0.01 to 5% goosegrass (El eusine), foxtail (Setaria), rye-
preferably fromO0.25 to 1% by wei ght.




grass (Loliunm), cheat (Bronus), barnyard grass

Thus the invention al so

provides a herbicidal (Echinochloa), maize (Zea), rice (Oyza), oats

co
(Hordeun), wheat (Triticum,
110 m Il et (Panicum,
carrier or in adm xture The active conpounds ac

t hi adi azole of th

and sugar cane (Saccharum.

—bar | ey
e formula (1) in adm xture
with a solid diluent or

cording to the pre- wth a

liquid diluent or carrier containing sent invention can be converted into
t he usual urface-active agent fnrﬂ%ﬁ%s?onq? such as solutions
enmul si ons, sus- The invention also provides a nethod of 50 pensions,
powders, pastes and granul ates. These conbating weeds which conprise

lﬁbe produced in knowmmnne
%diva@el ewvahpl ex by m‘!‘xlggxcbr
ne or in the form of ¥a Bxt e
solid diluents or onposition containing as a
optionally with tige| use of surface- thiadiazol
adm xture 55 act Bveragents, “that 79, emrSertVi
solid or liquid dFluent or carrier. 120 dispern
the use of The pfesent invention further prd
ext ender, organi C'gs | ventts, can, nethod of pra
whi ch for exanpl eg PO E USSR s Buxi IV ArY 'S4
a conmpound of the 'present As liquid diluents or
invention to the area of cultivation of the crd

hydrocarbons, suglf ps whereby the lLatter is pr

applying to 115 g
a weed habitat a gh
the formula (1) aPo

xyl enes or benz8ile| “tHP By Nt ‘agomatit " By
crop. hydrocarbdas$:} such as chl orobenzenes, par
provides a nmethod of ffins, such as mineral oil

whi ch conprises applying to
[ e Plaadit & @unt hi adi azah 8 vok
thyl formam de or di- al
D 4

- whereby the | eaves of the
ants are caused to fall off

defoliating plants§
or strongly polar§
sol vents, such as:
solid or liquid

4 diluent or,carpie
of wat er perﬁugﬁ.p
concent r aki o4 of &t

n Exanpl es A and B.
he The process of the inver
5t plants is deter- in the f
sedgby the xal ues 0P, whig

s

t hi adi axoBes8 i‘Prgtthp at i s%f noj r
the fornuga E1)§§§ jg%bﬁg\?% att?‘e‘c‘(gil)g amount %‘(ﬁég(gtﬁl

25 5 by thejtep
After three HBeek8,

of damage to the te
m ned and char acter
meani ng: EXAVMPLE A

s

E active compound The effectj

the weeds or to
of

r, for ex-
e active compounds with
ders, that is, liquid or
tive ingredient a carriers,
e of the fornmula (1) in

ng agents and/or wth a
sing agepts. |ngthe case of
vides a Water af an

vidgmg a harvested gBp

| veglgs. conm i ses | yi ng
caLhd ers, there ar re-

p 6§)§ ferabl ¥ used & gmatic
ot egged fromJamage 8125
weell§, andsBay vest i r_‘?gjthe
a- 5% The gBventi©on*a§so

fragtionsg ol cGd £
suchFas meg banots sr HEtlanol
QO = B, R0 -
the.sgorrrm@«(gl)%@ E5A
one &r irL_—ggrﬂ; xBg'e g Eh a
§w 8938 B3 P43
t oz heep ThELBRE { el anount
orggie. s«E3oa®a.gdhe
i velgss G fite few FEg
tance,  only the aCCOI’%I ng to
ve conpeung :appld ed per unit
ar e, bgitilrideces e
tion isgpdegensirated , gegree
ol I ovi pd ExEhes L-3E
h haves #hes (. Eavi Btk
g, &_m—m=z22 £u5%
&£ “ESE'—E :35__‘0
FCnoc & RS L gosT 8
RE R gwg g S B-E gD
5 P 9By, SEaBk39
o B, S8 ESag™
S EF SE_BuigTRe
HEFE AufEEAEEZ o
g% sBmgigluEY
g8 58~HE8ggESE
o HEGHRERE S o8
0..“_48 muuﬁp*a.zﬁ
Euogagsy ud ., “B8
$E8Z5082 9280 .
BEEwNEBEa R o 8
[-vg79i31 Sadg8 AE<L
n 2 a

30 Pre-energence tept

5 i
| Q
2
5 I Z
i S &
(A
S i z
X 7 =0 |
7 l Z =0
o v |
g 1 (L l »

[~ Z“'U Z:
NI G
8 © B m - |
5=$ g =0 (7]
goe sl ]
<2 g o 3)



10 Solvent. 5 parts by weight acetone 1 slight danage or del ay
in growh Emulsifier: 1 part by weight al kylaryl poly- 2 mar ked damage
or inhibition of growh-—gtycol—ethetrierr—— —— 3 heavy
damage and only deficient devel op- To produce a suitable preparation of
active ment or only 50% energed conpound, 1 part by weight of active com
4 plants partially destroyed after germina- 35 15 pound is mxed wth the

stated amount of sol - tion or only 25% energed vent, the stated anount of
emul sifierb s added 5 plants congi®®BRy dead or not emerged. and the
concentrate is then dj|uted with water to the desired.goncentratijon. Seeds
of the test plants a;;e sopAel N mon Rl o dlke actPwe sdnpeunds.e &hjfe amount s
applied 20 soil and” pfter 24 hours, watered with the pre- and|the
resul ts obtai ned cangja seen frge.mtflze ration wt hewvacti ve congound. It
is excellent foll ovxj@;“"ﬂa‘f)'f:’e 1y SN o |18 T 199300432 [err]
1, 230, 432 6 [err] 7
1,230, 432 ElaT=e wnlm wweno EJvEXANBLE«»l T o en e
effected in a vacuum® folt owed by Pouring int® To 14.9 g (0¥1 nolle) 2 -
propyl - 5 - amno - 3400 mM of water. The crude N - (3 - propyl |- 10
1,3,4 - thiadiazole sodtved | 180 nitwes PeBod -wirhipadiarotyl)) - N -
met hyl urea is ob- nyl formam de there are added dropwi se, tgined in
solid formand is filgeredsoff witlh 5 at [err], 5.7 g (0.1 nol e)| net hyl
i socyanate. sucti o§.§° e Y he “safst denee of tdietheto eff ectnwstiir - In
an anal ogous nmanner; the further ureas ring is continued for 1 hqgur at
[err], distil- nmentidphedyin Table 3 were g| so prepared. 15 latijon to one
hal f of the original %/)Pq[wef“i S t’ﬁeﬁ"TABL"Eﬂg' [erap( 16 ferrpons
H [err] A 259
a “w
(7]
g-g lnln'im mlnlim VNI NN NN AN
8%
2 ég 10 Hen BN | TTTY 0 mm 1
-t v n 10 1 1N [TaRTa T o )
~ 8 83 dddd 4 4
g0
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2 g.g":’:& 0 0 0 v
& HEHE[a~88 «-88 o~88 «-88 «-88 o-8§
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§°EZ
o 8
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g1 B 1 7
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(17) CH3 H [err] 156 (18)

[err] H [err] 178 (19)
[-er+] = +er+ 98 (11) [err]

H [err] 147 (20) [err] - H
[err] 172 (21) [err] H CH3

196 (12) CHS H [err] 212
(22) [err] H [err] 136 (23)
CH3S 7 ' ' H L,230A% 1] 125 (24) CH3S

H [err] ExXAMPLE 1 196 ( 1Zelf}ecth?{n a]vacuum, followed by pourin mt!;|

[err] To 14.9 g (0.1 mole) 2 - propyl 1 54 admXMVPUd0 mdl of water. The crude N - (3 - prbyt | oyed by

suction 1,3,4 t-riatadlmlefdmsmeﬂhe P edi ¢t - 1,74 - ZEM@ZQYIXONZ _weghyd Jure is- oby sopropyl -5

- tate,® élc;t_?ﬂﬁmfigf ngﬂ ls%'towalgg disoed & setid Tom a5 ipBleged; efo Wit 1, 3

thi adi azmm@ NELT O el G Nndloghd manheS.ORE ARMkr dread 3. 4 -

t hi adi - 24} is cénBfued &61'81 aslel el S, ¢ ls@- (Gu:rﬁxoﬂmhﬁ)"aﬂld’ 3 @Erhyllso prepael.y| ) 15

chl or oaclktiaané ehe halbpfthenrigivalivelumais thn ami ne, and 22.6 g (0.2 nol e)

chl oroacetyl form chloride are slowy added dropwi se at [err]. In
anal ogous manner, the further amBe@sE Stirring is then effected for 2 hours
at [err], nenti oneﬂ in Table 4 gere al so prigpar ed. 30 IéBLE 4 R

R

[err] (25) [err] Ieu] 196

(26) [err] @6 CHa [err] H CH, 185 (27) [2597T1 ]
[err] 241 (28) [err CHC12 183
(29) [err] (17) CH, [err] l" CaHs 025 (30) [er rl]56
[err] (18) C,H, 221 (31) [errh CH, [err] 178 163 8
1, 230, 432 8 EXAMPLE 3
hydr ochl ori dé1® &GHf ected and thE filtraHe is To 28.6 g%0.2 nole) 2 -
propyl - 5 lygggiated. N- (2 pro - 1,3,4- thig;, 10 amno - 1,3,4
- thiadi azoI F 7200 m di oxan gl’ azoly met hyl carbanate is obtained in
there are ad@®is2GH2 g (0.2 nol el trlet(h,yils solid form!7 am ne, and 18.9
g (0.2 nole) | ¢hlgro | p anal ggous manner, th urt her carbanmates
formate are zsggtgg%ﬂpgpv&ﬂ'{se at [e?‘r] Stit¥ing and ureglsgmentl oned in Table
5 were al so precCH,S H CH, 212

(22) CH,S H C,H; 136

(23) CH,S H n-C;H, 125

(24) CH,S H CH,—CH=CH, 196

(14) n-C,H,S H CH, 154

EXAMPLE 2 followed by suction filtration from the precipi-

To 28.6 g (0.2 mole) 2 - isopropyl - 5 - tate, and the filtrate is stirred into 400 ml of 25
amino - 1,3,4 - thiadiazole in 200 ml dioxan water. The N - (2 - isopropyl - 1,3,4 - thiadi-~
20 there are added 20.2 g (0.2 mole) triethyl azolyl) - chloroacetamide separates in solid
amine, and 22.6 g (0.2 mole) chloroacetyl form.

chloride are slowly added dropwise at 20°C, In analogous manner, the further amides
Stirring is then effected for 2 hours at 50°C, mentioned in Table 4 were also prepared. 30
TaBLE 4
R R’ m.p. °C.

(25) isoC4H, CH,Cl 196

(26) CH,4 CH,Cl 185

(27) CH, CHCI, 241

(28) G,H; CHCl, 183

(29) n-C;H, CH,C! 225

(30) CH,S CH.CI 221

(1) n-C.H, CH,CI 163




Is then effected for 2 hours at [err].

Ther e-

par ed.

15 after, suction filtration fromthe triethylamne TABLE 5 R

R R’ R mp.-ferr].(32)Jerr} ... _Jerr]

234 (33) [err] [err] 177 (34) [err]
[err] 138 (35) [err] [err]

187 (36) [err] [err] 114 (37) [err]
[err] 196 (38) [err] [err]
[err] 871 (39) [err] 1,230432  Jerr] [err] 8

65 (40) [err]
aci d,

5 - amno -

az@lu

thi adi azol e gr ean%‘ﬁld’gdn@da
am des 20 propg oQﬁLEeCar@
6 were al so pre@aﬂie&dﬁectewor?az

[err] Exameis 3

triethy]

(f gmo!e

rbsea

g

Saiad a;d uiér"

bl 5 .60, tIereeVppar at i on of the propion

hydrochloride is, dfe @Aﬁf WLk 4
the N- (2To zxrso@)(bz-moh)& 4 propyihi adi - e?,ré%raz%‘ & ls( @ 2 2 phgpyIe) 1,24 tfattfarfopw -
lagviam we mleimarnsdlmlyﬁm mdthﬂgarlmnatt i@ ofitained in

t he, furt her

e Tan o

us anner,

ntibrfedl in

6 R after, s{Rtion filtration from the meipylar{ueqr r] (41) [err] [err ]
192 (42) CH3 [err] 265 (43) [err]
[err] 225 (44) [err] TasLE § err ] 194 (15)
CHS [err] R R4 (45)glerr]g.. oc. [err]
145 WHAT WE CLAIM I S: - in stituted 5 -
amno - 1,3,4 - thiadi-(@32CRis hydcagen, alkyl, alkenyl, g;qcl oal kyl or
azoles of the formula: - al kyl mercapto, R is alkyl,
al kenyl , chl oroal kyl , 3[2)0%}‘ aryl - Cl[lé?r] 8 17
1, 230, 432 (34) n-C,H, cH,=XAVPLE 3 38
hydrochl oride is effected and the filtrate is To 28.6 g (0.2 nmole) 2 -
propyl - 5 - evaporatet® mCH(2 - 6Byl - 1,3,4 - thia- 180

(36) isoCzH, CH;0 114

(37) isoC4H, CH;O 196

(38) n-C,H, CH, CH, !

(39) isoCyH, CH, CH, 65

(40) n-C,;H, isoC;H,0 78

EXAMPLE 4 acid, the N - (2 - propyl - 1,3,4 - thiadi-

30

To 28.6 (0.2 mole) 2 - propyl - 5 - amino -
1,3,4 - thiadiazole are added 26 g (0.2 mole)

azolyl) - propionamide remains in solid form.

In analogous manner, the further amides

20 propmmc anhydride, and heated at 120°C for mentioned in Table 6 were also prepared. 25
3 ‘hours. After evaporation of the propionic
TABLE 6
R R’ m.p. °C.
(41) n-C;H, C.H; 192
(42) CH, C.H; 265
(43) C,H; C,H; 225
(44) iSO-CgH-; Csz 194
(15) CH,S C,H; 174
(45) n-C,H,S C,H; 145
WHAT WE CLAIM IS:~— in which
1. N-substituted 5 - amino - 1,3,4 - thiadi- R is hydrogen, alkyl, alkenyl, cycloalkyl or
azoles of the formula:— alkylmercapto,
R’ is alkyl, alkenyl, chloroalkyl, alkoxy, aryl-
RII
N—-N |
| i oxy or —N 35
R—C~—S—C—NH—CO—R’ _ o
(1) RI’I"



amno - 1,3,4 - thiadiazole in 200 m dioxan diazolyl) - nethylcarbanmate
Is obtained in there are added 20.2 g (0.2 nole) triethyl solid f 5
am ne, and 18.9 g (0.2 nole) nethyl chloro- In an m‘““‘“mg‘g’he
further carbamates formate are added dropw se at [erﬂ“\m il ur eas
mentioned in Table 5 were also pre- is then effected for 2 hours at [err].
There- pareds 1,230,432 15 after, suction fi Itratd&g
= .

fromthe triethyramne TABLE B R hydrochloride is effected and the filratpads ¢ 4
T

mp. [err] (32) ¢ r2§]5 g (0.2 ‘mole) he_l‘ E:Jopyl - 5 - evaporated. N - (% - Rropyl - 1,34 - %ﬁ (133)

[err] [ @fafnp - 1,3,4 - thiadiazole in 200 ml dioxan diazolyl) - krfefhy S B3mabe e Doained ol €11 ]

138 (35) [err] there are @rslqg] 20.2 g (0.2 mole) triethyl solid form. 187 (36) isoCH7 -

[err] 5" amine, and 18.9 g (0.2 mole) methyl g@g{g} 3373? £@W(Lus mannel, %brﬁ?]her carbamates

format dded dropwise at 40° Entioned i _
196 ( 38) [ er I‘] i: rt?:neeﬁ‘fr:c?ed efox' 50%‘218; Ztt 6%% 'Ehr{:lre- pared. Taé}n l]tlone 1 Yerf élg)prf erlrs]
78 EXAMPLE 4 acid, the N- (2 - propyl - 1,3,4 - thiadi-

[err] [ eaftdr, suction filtratiorbfrory 4K2) trif@¥ldntine [err]

To 28.6 (0.2 nole) 2 - propyl - 5 - am nmasee 5azol yl) - propionam de renains
insolid form1,3,4 - thiadiazole are_added 26, g (0_2 nole) __ In anal ogous
manner, the further anmi des®0 pr opi oM ¢ anhy®ride, Rand hB# ef at [err] for
mentioned in Table 6 wegs @S0 prepgigsl. 25 3 hours. Afterpgvaporation of

t he propionic TABLE 6 R R m p. 1[77err] (41) [err]

[ err] - 1923P42Hs[ err] CHsO [err] 265
(43): [err] ﬂq_&%{ CH.O. 225 (44) [err] ya5 . [err]
1945 15) [err] G d : 174 (45) [err] [err]
145:MWHAT VE CLAIM |'S:  -(35) n-C.H, CeH,O in which 1. N8Bubstituted 5 -
amno - 1,3,4 - thi ad! " (36) isoalll,s hydéﬁgfn, al kyl, al kenyl, CME' oal kyl or
azol'es of the formul a: - al kyl mercapto, "R is al kyl,
al kenyl , chl oroal kyl , aBRdsegHaryl -CR,0[ err] 196
(38) n-C;H, CH, CH, 71
(39) isoC;H, CH, CH, 65
(40) n-C,H, isoC,H,0 78
ExAMPLE 4 acid, the N - (2 - propyl - 1,3,4 - thiadi-
To 28.6 (0.2 mole) 2 - propyl - 5 - amino - azolyl) - propionamide remains in solid form.
1,3,4 - thiadiazole are added 26 g (0.2 mole) In analogous manner, the further amides
20 propionic anhydride, and heated at 120°C for mentioned in Table 6 were also prepared. 25
3 hours. After evaporation of the propionic
TABLE 6
R R’ m.p. °C.
(41) n-C;H, C.H, 192
(42) CH; C.H; 265
(43) C,H; C.H; 225
(44) iso-C;H, C,H; 194
(15) CH,;S C,H, 174
(45) n'C4HgS C2H5 145
WHAT WE CLAIM IS:— in which
1. N-substituted 5 - amino - 1,3,4 - thiadi- R is hydrogen, alkyl, alkenyl, cycloalkyl or
azoles of the formula : ~ alkylmercapto,
R’ is alkyl, alkenyl, chloroalkyl, alkoxy, aryl-
RII
N—N I
] i oxy or —N - 35
30 R—(—§—C—-NH—CO—R’ :

@ T e

il

e b




9 1, 230, 432

9 R' is hydrogen, al kyl or al koxy, and R'
R' js alkyl or alkenyl 2 Thiadiazales accordingto claim 1 in atons,
phenoxy or-N, R' is hydrogen, which Ris hydrogen, alkyl with 1-4 carbon 5
atons, al kenyl with 3 carbon atons, cycl oal kyl [err]

wth 5-6 carbon atons. or al kyl nercapto with alkyl with 1-4 carbon atons or
al koxy \gith 1-4 carbon atons; Rllié(?gﬁ' kyl with 1-4 1-2 carbon, atonms, and

R'' is Iu:nvl with 2-4 carbon atonfs, car bon
at ons. or & ’Kiehydrogod, tlkyl 2¢ dkoxy; anbon chl or oal kyl withR"l 4 car bon atons and
1-3 ato is alkyl or alkenyl. chl ori ne
atons, al, g;?;{“ad ac ﬁg%}“ tfgaif_ﬁ 1b(;“ atoms, 3pheR@pp of hllﬁ(dl §zdf é‘y@?g""f’he formul a:
- [er r5] étoms'l'hmen 1hw  aziah 6 &0, cic jormul a: - [err]gr20 5. The

t hi adi azwitIeS-eﬁ catrbre afogrs nu#lkvimerca%emﬁ BlkylTich -4 mboaagofrge ophlkdxpevihor nul a: -
[err] 7. ‘I't“)ﬁ afbpy éh‘{f“ gyl rgcatbon atoms, and R™ i9alkyfiyih {itadi azol e of
the for Mylidleaiksl iy %,[_Ff v bﬁﬁé{ﬂ’@\zéﬂ' ofPhe PEFRUFED 24 cardon 1 The
t hi adllaZEﬂkﬁhnO atdnhB a fkoxyMMi: 1-—4 carbon 39'1% Miafi@fole]of 4@ fordfag: L-hi adi azol e of
the formula:- [err] 13. Thethladlazole of the formula: - [err] 10

1, 230, 432 N—-—N 10 14. The thi adi azole

of the fornula: - [eré}} Jé{ #_g tdﬁ_ﬁlql %olﬁgEHt he f ormul 6&11) [err]

4, The thiadiazole of the formula: —

N—x
CH,—-'S—(l.‘!—S—(Il,—NH—CO—NH—CHa (12)
20 5. The thiadiazole of the formula: —
. N I\II
n-—CaH,——(l!—'S—-(IIZ——N H—CO—NH—CH, (13)
6. The thiadiazole of the formula:-—
N—N
n—c4H,,—s—-c'*l—s_c“:—NH_co_NH_cna ' (14)
7. The thiadiazole of the formula: — 9. The thiadiazole of the formula:—
N—N N——N
25 CH,;,S—LS-—-y}-—N’H—CO—CZHJ (15 CH —(@—S—LNH—CO—NH—C%,II;I)
8. The thiadiazole of the formula:— 10. The thiadiazole of the formula: — 30
N——N N—N
CH,,—yJ—-S—(”J—NH—CO—NH—CHg, C.H; —(lll—S—(”}—NH—CO—NH—CH -
(16) (18)
11. The thiadiazole of the formula: — |
N—N
n—CsH,——C,%—S—'(Il,—NH—CO—NH—CZ'Hﬁ (19)
12. The thiadiazole of the formula:—
CH; N——N
35 CH;;—C’3H—-'(|£—-S—dy}—NH—CO-—NH'.—-CzH5 ' . (20).
13. The thiadiazole of the formula:—
N—
CH,—CH = CH—Cllf—S—é—N H—CO—NH—CH, (21)

A Y



5 16. The thi adi azole of the formnul a: -

formul a:

24. The thi adi azole of the formula: -
t hi adLazol e _of the fornul a: -_18._ The thi adiazol e of

19. The thi adi azole of the fornula: -
25 [err] 20. The thiadiazole of the fornula: -

formul a:

(34) [err] 15

(29)

of the formta—

[err]

[er

r] 17. The thiadi azole of the
[err] 25. The

the formila: - rprrl

21. The thi adi azole of the formul a: -

26. The thladlazole of the

(35) [err]

2849 The thladlazole of the iggqyia - [err] 23. The thlad|§gole

Tha + KW

14. The thiadiazole of thé foymmipy —

1,230,432 30. The thiadiazole of the fgqf

the formul a:

- [err] 5

11
mul a: -

32. The|thi agdi azole of the fornula: -

a-nf I'}e——f—-eF—ﬁH—l——a-_—eg.g:)___—
LA LALL a\.u OlLUI C— Ul L‘f

[err] 31. The t hi adi azol e of
[err]

(40) 33. The thiadiazole of tK&,:$-eCmi=—NH-€I04NB4-C.HHhe t hi adi a2nl e of the

formula: - i n which R"

(b) is reacted, 5nTﬁmadq;zg1§ggmeefomulaan aci d bi nder,
the formula: - O [err] NN

[err] [err] N—N

hal ogen,

or

has the sanme neaning as in claiml,

or NN
with an acid halide of

claiml, and Hal is

36. The thi adi azol&{ gf ”t e g—{rﬁ“lcao NH—n—éfI) IS rea(%)ed in

the presence of an acid binder

5 16. The thiadiazole of the formula: —

| I

CH;S$—C—8—C—NH—CO~—~NH~—CH,—CH =CH,

17. The thiadiazole of the formula: —

CH,

[ J
CH;—CH—C—S—C—NH—CO—CH,CI

N N

257
18. The thiadiazole of the formula: —
N N
10 CHS—QI—S—LNH—'CO—CHz'Cl (26)
15, The thiadiazole of the formula : —
N—N
CHs—EJ—S—QJ—NH—CO——CHCI2 27

20. The thiadiazole of the formula; —

N—N

C.H,—C—S—C—NH—CO—CHCI, (28)

15 21. The thiadiazole of the formula: —
Ill\I—N
I
—C—8§-~C~—~NH—CO—CH,CI
(29)

n—C;, H

22. The thiadiazole of the formula: —

N—N

Il Il
CH;8—C—S—C—NH—CO—CH,CI (30)

23. The thiadiazole of the formula: —
N——0ou-N

20 I

G

AR A

I
n—C,He—C—~S—C—NH—CO—CH,Cl -

24,

CH

25.

C.H,—C—S8—C—NH—CO—OCH;,

26.

|
,—C—S—C—NH—CO—OCH,

(24)

The thiadiazole of the formula: —
N—N

I

(32)

The thiadiazole of the formula: —

N——N
I |
(33)

The thiadiazole of the formula: — 25

it'\I--—N
|

| I
1—C,H,—C—S—C—NH—CO—OCH,

27.

€D

The thiadiazole of the formula: —

N—N
I |

n—C;H,—C—S—C—NH—CO—O0C,H,

28.

| I
CHy—CH—C—8—C—NH—CO—OCH;

29.

35)

The thiadiazole of the formula: —

o

N—-N

30
(36)

The thiadiazole of the formula: —

CH, N—N
L]

|
CH;—CH—C—S—C—NH—CO—OCH,

@7



with an acid halide of the formula:- [err] (44)

R - C Hal (5) 15 37. The thiadiazole of the forrmula: - in
which N-N R has thesanrp—eaning—as—+A——etat m
1, with [err] (45) (d) is reacted with an acid

azol es according to any of ol aims 1 1o 97 | JHWILIJI ﬁ]m] ﬂi ‘jﬁjf”[gﬁrfh'mﬂ?i:h a s

- amn 1,3,4 - thiadiazol e of he

Lerr] %q- " s 'Lnll\hir‘h%gAai no o
has t he seme’r-ms&aimdiugleamhhlfmmhlai—m 1, with [err] (2)

the proviso that it is not -N R" 39. A process according to claim38 (a)
in in which whi ch the isocyanate is nethyl
i socyanate, ethyl R has-¢ hg_émse.cl;rmnu@.ascom)zcl aim1l (38)i socyanate or
isopropyl i socyanat e. 50 (a) is reacted, optionally in the presence
of a carding to claim38(b) or 25 solvent, with an

i socyanat € 10?"%0#"’&?20% 0?& qommla 38(c) in which the acid chloride is

di met hyl - carbamc acid cthrﬁI—de—lfﬁ propi onic acid chlori de [err]

(3) nonochl oroacetic agidlichl ofide i chl or oacet yl

1, 230, 432 CH,—CH—C—S5—C—NH O—N(CHs¥5 chi ori de Q?) chl oroformc

acid thy% nethod according to claim 48 in 41. A process
accorgF Zo%gn md‘f‘mﬁ °“he fmm\/\%l ch a conmposition is used containing from 38

to 40 in which the reactlon iXx—eaNTried out CH;Ol to 5% of the active

conpound, by wei ght. [% | &_ 50.
A nmet hod according to ’bT‘g’:Hr’n T ﬁ“éé'zocﬂ rfrqﬂcess accoftf) ng to claim4l

in which which a conposition is used containing fromthe reaction is
carried oul3- e piggipzolerof thedorpplai— g 25 to 19 of the active conpound, by

wei ght. 43. A process accordijg_typ any of clains 51. A nethod according
to any clainms 48 to 38 to 42 [in which the reaction is carried out 50 in
whi ch the thiadi azol e +sCbplidd-¢oNa-CAOGH: the presence®d an inert

sol vent . area containing weeds in an armunt of 1 to 10 44. A
process f o¥4 Thethisdiezgleef the frralathi a- 3‘ per?ége(rargi aEQgef .di azol es according
to claim1 supstaptially as 52. A %ijﬁz [aims 48

her ei nbef or eL&ges?ﬂl bed in any of Exang&% thfme ]gh?f&;x)w%‘ mhe t4oi adi azol e
is oneloofCHsh&eS—c—NH—co—ch (42)

R” O
35. The thiadiazole of the formula:— [l
R’”"—~N—C~Hal €)]
Ne——-N
Il Il in which
C;H,—~C—S8—C—NH—CO—C,H; (43) R’’ and R’’’ have the same meaning as in
claim 1, and Hal is halogen, or
36. The thiadiazole of the formula: — (c) is reacted, in the presence of an acid binder, 35
with an acid halide of the formula: —
CH; N—N
L0l 0
CH;—CH—C—S—C~—-NH—CO—C.H; Il
(44) R'—C—Hal €))]
15 37. The thiadiazole of the formula: —
in which
N—N R’ has the same meaning as in claim 1, with
1l Il the proviso that it is not —NR’’R’”’, and 40
n—C,H,$—C—S—C—NH—CO—C.H, Hal is halogen, or
(45) (d) is reacted with an acid anhydride of the
formula : —
38. A process for the production of thiadi-
azoles according to any of claims 1 t0 37 in R—R’
which a 5 - amino - 1,3,4 - thiadiazole of | |
20 the formula:— 0=C—0—C=0 - (6)
N—-N in which 45
Il I R’ has the same meaning as in claim 1, with
R—C—S—C—NH, (2) the proviso that it is not —NR’’R"’’,
39. A process according to claim 38 (a) in
in which which the isocyanate is methyl isocyanate, ethyl
R has the same meaning as in claim 1 isocyanate or isopropyl isocyanate, 50
(a) is reacted, optionally in the presence of a 40. A process according to claim 38(b) or
25 solvent, with an isocyanate of the formula:— 38(c) in which the acid chloride is dimethyl-

carbamic acid chloride, propionic acid chloride,
R"”-—N=C=0 3 monochloroacetic acid chloride, dichloroacetyl



to 4. her ei nbefore nentioned in
Exanple A or B. 45 45. Thi adi azol es whenever produced by a 53. A

met had_of providing a harvested craop. j

38 to 44. which conprises applying a conmpound accord- 46. A herbi cidal
conposition containing as ing to any clains 1 to 37 or 45 to the area of °
active ingredient a thiadiazole according to «cultivation of the crop,
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