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vy . Ahisdiazole.”.” " B.p.- %h ?63@78%6%°‘f0r 41

t hi adi azol ‘e _
2-Tri fl uor onet hylu- 5 | saprm&b@aﬁypb.&apfbpylsulphonyl- _.‘_"_'

o 1,3,4-thiadigzole L M_.p.:._77°C
o 9 - 2-Tnﬂuoromethyl-5-1sobutylsulphonyl—1 34- o '
. -, thiadiazole . L. Mp.: 41°C
R Mnﬂuommethyl-s-mylsulphon 1-1,34- R
.. thiadiasole T Mpaarc
Cag f_._'.__..'z-Tnﬂuommethyl-s-he tylsul hon: 1-1,34- , |
oo thiadiazole PYIRRONTT L mpiec
SR I Z-Penmﬂuoroethyl-s-methylsulphonyl-. e
’ l,3,4"thladﬂzo ._.. . . Mopn: _66°C- .-
46 2-Hepmﬂuoropropyl—5—methylsulphonyl- L
1,3,4-thiadiazole < Mp.: 71°C
s R A '_:'__"_i2-(1,l-Dtchlotoethyl)-S-methylsulphonyl-
i3 cthiadiazole U Mpa6°C .
L e l-Ch!oropmpyl)-S—methylsulphmyl—l,34— o
; o igmdmzole .. ..np® = 1,5661
Y :_"j2—(1-cmompmpy1)-5-meﬂmsu1phony1-. B
0 13 thiadinzo | Mp.i56C.
50 E:’1-""";“'-i-'2-(1-Bmmoethy1)-s-methy1su1phony1~ R
s Bromoxsobutyl)-s-methylsulphonyl- e

: 'l,3,4-thladlazo .'_- . nn"’==15529 .



1, 3, 4-t hi adi azol e

2-Trifl uoronethyl
41[err] C 43

Mp.:
t hi adi azol
2-Trifluor
“Mp. :

46
M p.

-5-isobut yl sul phonyl

Mp.:77[err] C 43

-1,3,4 thiadiazol e
2-Tri fl uoronet hyl

- 5- hexyl sul phonyl -1, 3, 4-

e

onet hyl - 5- hept yl sul phonyl

64[err] C 45 1, 3, 4-t hi adi azol e
2- Hept af | uor opr opy!
p 7lferr]C 47

Q.

-1, 3, 4-

- 5- net hyl sul phonyl -

Mp.: 4/Terr|C 44
t hi adi azol e

Mp.:
1, 3, 4-t hi adi azol e

1, 3, 4 t hi-adi-aze!l

2-(1, 1- Di%kg)ggoet hyl') - 5- et hyl sul phonyl -

'RQrarr_'lf‘ 42

A>3

66[err] C

2- (1- chl or opr opyl ) - 5- nethylsulpﬁﬂﬁ¥FJKCQﬁﬂmﬁ&h|ad|azole NI;%
[err] =1.566 49und 2- (1- Chl or opropyl ) - 5- nethylsulphonyl Dl

]2-1 ?114Bt hi adi a7, e _ Name of compound .. .. S%ﬁfél]c&sﬁﬁp

-(1-Brono ’ . .

[err] = 1.573® 51 %O~tmggﬁgﬁ nghﬂwbh@vk) 54 nethylsuIPhonyI

1, 3, 4-t hi adi azol e ' [err] = 1.5529 - M

1, 296, 389 53 ~Bromoisopentyl)-5-methylsulphonyl-. . 6 TABLE | (Cont i nued)
Conpound No. éAﬂmMmu& Rbne og cghﬁ%und  np? = 1,5401 ,
Physi cal const

nt 52
1,3,4-thiadiazgﬁ
2- (1- Bronpi sopent yl ) -

1. 5408554
1, 3, 4-t hi adi azol e

2- Chlorodlfluor nefhy ARl
52[ err] ngG L1 %%%ka

[err]

Mp.

1,3,4-thiadiazole

- thiadiazdle TT |

thladlazole

2- Trlfluoronetﬁgl-S pﬁgﬁgﬁgﬁ?ﬁﬂﬁﬁ?ﬁy¥m§mﬁﬂ4@ﬁradléé
136[err] C/ 18 Torr 58°
1, 3, 4-t hi adi azase

soluble in chl ori nat e3:4-shiddigzolend 300 i

hydr ocar bons,
at 10[err]C and 1, 3-
vi gorously |

cycl o-
for
aci ds,

i n-

13

35

tat
precipitate r‘*
di oxi de ([er

ginetﬁm?gulphonyl

%CMmmﬁmGMmmM&ﬁﬂwmwﬂ@mmwhyl
Iuorone

2-Tri fluoronet hyl -
z&hmﬁmmamﬁﬁhﬁﬂdﬁwugﬁyw 7 -Torr ,The conpQ
 DBPiA5—615CA- B ler -

%CMmmmﬁ%n&mm%é%méﬁghﬂ&& 5- nethylsulphonyl -

t&l = 1.5443 53
Mp L REE

1,3, 4- thladl

S-net hyl sul phonyl -
[err] - MF6TE] C 55
4-t hi adi.azol e

g

5- |sop$8ﬁ¢@%&(

nyI

of water.

Tor
dICh|O pro ene

ln POTING
1 ope] '

:“W‘EE

process of the present invention and Examples

4 o 15 describe and show the activity of the -

active compounds of the ‘present invention.

Example 1 B
11.3 Grams of hydrogen peroxide of 301%

strength were dropped into 2 solution of 24.9

g of 2 - wichloromethyl - 5 - methy!

lmercapto»--
1,3,4-thiadiazole in 200 -ml of glacial acetic

exanpr e cnrorof orm and
ethers

R t%@ @%ﬁmwﬁ'&%

d&anﬁastaweﬁoa&tﬁ&r a Hather 30 shinbeest r40s of -
pie ,myﬁjQW3ﬂwaﬁmpgmamw§Weaéﬂ

for ‘exanple di-
B Vg ¢

exebalke,

fiteGb ml of water.

and the réaction mjxtire has lost its colour.
The precipitated substance was filtered off with

. suction, washed with water and recrystailized
-from ‘gbout 170 mi of ‘isopropanol.

Yield: 92 g, corresponding to 749 of the
theoretical yield, of 2 - d:chlormnethyl-
-5 methylsutphonyl - 1,3,4 -~ thiadiazole,
melung at 75°C.

acid and the whole was allowed to stand over-

night, then evaporated ~under vacuwm; -the~ - "Lt

residue was taken up: itr methylene chloride,

the residual acetic acid was removed with
dilute sodium carbonate solution, the' orgamc--

phase was dried and-evaporated and the resi-

due was recrystallized from a small quanﬂty )
" stirred i, The: batch was allowed to céact for

of isopropyl ether.
Yield: 234 g, correspondmg to 88, of the

theoreticat yield, of 2 - trichloromethyl- .
5 - methylsulphinyl - 1,3,4 - thiadizole, -

melting at 89-to 90°C.

. . Example 2 .
105.5 g of- potassxum permanganate were

slowly added in portions to a solution of 107.6,

g of 2 - dichloromethy] - 5 - methylmercapto-
1,3,4-thiadiazole in* 750 -ml of glacial acetic

B Example 3
While. coolmg a solution .of 36.75 g of 2-

‘dichlaromethyt = 5 - ethylmercapto -“1,3,4-

thiadiazole in 200 mi- of chloroform, 28.5 g
of meta-chlor ic acid were . slowly

a further 1 hour, then” the meta~chloroper-
benzoic acid was extracted with dilute sodium

‘aﬂmmm-whmm,wmhﬂ with watér and

dried over magnesium’ sulphate. The solvent
was then: evaporated and the residue recrystal-

- " Tized from & smail quanuty_c_if isopropyl ether.

Yield: 33 g, to 889, of the
theorettcal yield, of 2 dichloromethyl-
T s 'phonyj . 15,4 thiadiazole,
melnng at 75°C."

propylngmm«yvhsibﬁ 4-
83[err]C70 15 Torr 57

55

65

70

ounds are

fron The Tenperaiure was kept
"t he whol e was
ne and

esters,

efnd t he
janese

: @L%ﬁm&{ fLDS rate the
45

EAGRS IRSHALRS | Al s QN
O[ ed® ] veanivel. E{laap Crob: SRR ds&lilirmmmﬂﬁsulp' '
[ ] facture of ,S,ﬁmdxazzes awm'dﬁw When practically ali of ‘thi§ solution had been
added, the reduction .had. been complewd



10 vention. Exanples 1 to 3 describe the manu- of sodium netabisul phite
in 400 M of water. 45 facture of 1,3, 4-thiadiazoles according to the Wen
practically all of this solution had been process of the present invention
and Exanpl es added, the reduction .had been conleted 4 to 15 describe and ™
show the activity of the and the reaction mxture has lost its col our.
active conpounds of the present invention. The precipitated substance was
filtered of f 7with suction, washed witk2%#8%r and recrystallized 50 19
Exanple 1 from about 17(1‘5115111 piP} 1 SOPT 0PaNOlenedidhing 283 AME o er oxi de
of 30% eld: coxmﬁﬁp@ﬂdtengﬁmﬁgxMWuﬂfe:{z&e I&Iﬂ@mmgﬁgpmd
into a sol uti Gﬁal 019_1_,_3,1___: iadipzoles of the msel d'eneaﬂan@d-wxdjtmhlw ] Thegy of 2 -
trichloronegh &;"" e, b pdformt i ﬁ“a'ﬁ’@ft“??y?@gﬁﬁrpt% wag 20 1o/ 23

t hi adi azol e e e R 1oy daye a2 ot dinging ﬁf%j,ﬁléb at
75[err]C mTabchbdowwhmﬂmS&anﬂ:d T d irehdbdti e wdied o8 coms al | owed tm

st and over- nibghtcomesond, te gizen el Tﬁbbel Votbiymrtinume Steaspdiopmpepsil waken up
in methyle }, mn%”mm:“ | e 3OFH d?"%‘éf"ﬂﬂ’é@"ﬁ‘b%‘t%““&bl d was
removed wit dn€ aCEIRAihakih iz sofdni®f samedli dothp&e SQAI UM

car bonat e sol mf the racedst veompatrel nmﬂnheremﬂtl | or owst Inydulated Swith ehic hiytjretiininC @t 25
1,3,4- 25 ph%@d\mﬁefm"ﬁ% Eprdeaehy ef b eaned anBbiropeniz eolani.  t hi adi azol e in 200
m of ichloroform 28.5 g due was recrystallized froma smal | gquantity of
met a- chl or oper benzoi ¢ aci d ‘were sl ow YWABEE f - i sopropyl et her.

stirred in. The batch yuag 0. I 23 correspondi ng
to 88%of the a furtherﬁfﬁm%ﬂ%of bz%%mﬁifm‘gﬁsgmper heoreti cal
yield, of 2 - trichl oror’rethyl benzoic aci d was extracted with dilute
sodi um 30 5 - netppewd dp. ny| Pyddungulimumi hi aRbizestetiesolanic ar bonat e

sol uti on, washed wi tH Wwat e €y and nerti ng q{,"%sa T0 90T eET I.C

dried over magnesi um sul.phate. The sol.ven 5 was then évaporat ed and the
resi due recrystal - Exanpl e22 30mg |izedsbmpgm a small quantity
of isopropyl ether. 1055 g of potassium per manganate were Yield: 33 g,
corresponding to 88% of, the slowy added % porti on§°t“t§ a solution of
107.6 t heoretical vyiel d, gof 2 - dichl olrogn@t hyl - 35 20 Ghgof 2 -

di chl oronethyl - 5 - net hyI mercapto- i S - ethylsul phonyl - 1,3,4 -
thiadiazole, 70 1,3, 4-thi adi azole in 7501°9r1m80f gl aC| # mgcetic nelting at
75[err] C. 7 6 % 389

7 Exanple 4 RPN centratl ons O%g’ grains o sas of the variety

Lim ting concentrations of 7t he soi | -sbayagd00 mg" Winder uhnmﬁelvedon"

(regi stered nane) 15 c:dag actvity of~ 1?§ 4- thladlaa | e of the pres- were
planted without a waiting:-period. The en M&vent i on e determ ned by
uni formy cul tivation pegiod in the te®bmgwas 20 tqoaﬁ 5 mxing
preparations containing-‘themwth in-  days at a tenperature rangi ng from
22 to fested soil and the: Wesults obtalhgénﬁre given? ™[ err] C. Four
comerci al products were qkso in Tthge%mQQQOM/mheresbgﬁ conpound num
included in the series of “tests: 20 bers correspond to those
given in Table 1 Pythi umlltinum Steaﬁ@ﬂﬂmonpost sép mgwas above.
Preconditions for the assggsnment wery gﬁlated MM&@ t he nycel i um of

Pyt hium 10 a healthy forsmation of r 00 s w t:fTout fungus ul timum necroses
and a germ nation of at |d#ést 90% aRhezmmhmnla solammngSteaned conpost
soil of the seeds as conpqéed with the"result ob- inoculated with the
nycel fum of 25 tained jn:Steanmed soil.. f8each of &8con- Rhi zoctonia
solani. TABLE 2 Liniting gencentrations wénkhe fungimbdal activity so far
recorded (ng of active substance per litre of soil) Cbnpound No.

Pyt hi ém ul ti mum Rhi 2bct oni a sol ani 10 mg
N 13 : above 200 mg 100 _mg
) : 100 mg 50 mg
» | mg 50 mg
Sz - ® mg"" | 10 mg



1_00 mg

I 10 ny 25 ng 2 30 ny
50 ng 3 10 ng 30 ng 4 100
ngy 20 ng 5 100 ny 20 ng 6
above 200 ngy 50 ng 7 above 200 ngy 50
ng 8 .20 ny 10 nmg 9 200 ny
10 ng 10 200 ny 20 ng 11 above 200 ngy
50 ng 12 200 ngy 50 ng 13 above
200 ngy - 200 ng 14 .above 200 ng 00 ng 15
10 my .2 100 ng 16 1,296389 150 g, . %
10 ng - -ng 18 TABLEz cn@ﬁﬂ&ﬁ 200 ny. N 10»ﬂg 19
100 ng -~ .50 ng 20 ¢ 200" ng T - SBwfng 21
40 ngy o cmpwgdm  Pythium ultimin’ ] solani” 7 50 ng
TABLE 2 (Con d) conpou nlunIUI[IHu Rhlzoctonla
sol ani 23 . 5 150mg -Pg& %%*24 e
150ng - zBOng 25~ lﬂ)mg above 20@05@ 257 ng 26
above 200 ng =~ - 25my 27 ' above. 200ng-;.“
25my 28 abé¥e . 200ny above 200 ms : 2ooﬁﬁm§9 a1 above
200 ny above 2@9 mg 30 above 200 mg Hg L e 150
mg 31 50 ng- - . above 200ng o :
20 ny 80 ng 3 above 200 mg " 20
ng 34 _ 50 ng : 30 't
10 ny B my 36 o Wmg n%”% 20
ng 37 .29 30 ng . .-,abovc...200 mg J@&er@ﬂ&%-...a '
100 ny 40 ng 39 - ; 40
my 40 | _3° 10 ng 20 mg 20, n’%"g
10 ny ' 3P ny 42 “50'mg. abovezﬁor%.....- 100
ng 43 above 100 ny s, 50 ngg4 above
100 ny 550 ng 45 20 mg | above 100
34 - SOmg 30mg
35 10 mg '_20 mg
L% lome 0 me
5 Cwomg 100 og
% " 100 mg 40 mg
39 . 1;-00 mg 40 mg
a1 | 10 mg 20 mg
Py T dmg 100 mg
43 above 100 mg 50 mg
4 ab&ré 160 mg ” SOmg
5 N :100 mg above 100 mg ,
a o 80 mg 50 mg
48 sbove 100 wg. mo mg ‘
49  100mg 50 mg
50 o 40 mg mo mg
5i above 100 mg 50 mg
5 ° o eﬂ'ect



46

ng
49

ng
52

1, 296, 389
Conmpound Nog
no effect

ef f ect

300 ng cycl ohex-4=ene-
superiority were p[ante%
conpounds accor di ng to,thégpLeSent
shows invention as conpared with the aforesaid
the fresh 5 known fungi-cides.
pl ant;s, and the result of the.in- Exanple 5

peas,

100 ny

50 ngy 48

100 ny

100 ng 51
no effect

100 ng 47
above 100 ng

50 nmg 50
above 100 ngy

100 ng 9

80
100 Ny
40

50 ng

: 9 TABLE 2 (Conti nued)
Pyt hi um ul tinmumyj96389- - RNi zoct oni a sol ani 53

~1 0 oy

.9

ng s T 55

subst ances 5- Et hoxy- 3-¢,
insufficient nmethyl-1, 2,
insufficient™

100 rrte A
LUV IIU J

!i RfoO-

TABKE 2¢fontinued)

Pythium_ulti 20 ®Whoctonia solani
-t hi adi azol gthlf,%l—l Dmtgrm oro-2, 50-oma solant

LU 11

20

10 ng Conpari son
ef f ect

5330,ng_dlnptho§yag&nzene Penfge Rl oroniitrobenzene
75:mg N-(Trichloronet hylthio)-
1;8- di car boxi m d¥ ifipese test
is clay dishe
1 1

300 ngy
r 8¢ mgt s-denonstrate the

each cont ai ni 15 of the
EQF% of soil, fﬁggf

ollowing Table 3

t he nunber of energed sound -
o wei ght of the
' specrion of

the roots after a cultivation period Steaned cohbbst soi | was inocul at ed

W th

Pyt hi umul ti rum Pr

of 3 weeks atcgmedtn abltileds] C the conpound hum 20 nycelium of
lons--bers corresponding to those given in Table 1

cont ai ni ng 1, 3, 45Eftioged-tieldres of the presthmgin-  abefiket infiffigientoot s wer e

assessed as f ol | Biby-1ff-thigdisze
4=whi te roots, neuipiRRkSIECT 0Ses strength ind@igatni formzy
3=whi t e r diplethoxysbeddarte f Ungus necr oses fected soi
maj or fungus necroses.
have al ready. appear@d&on Kel vedon"

angus Necr O5yPsag M 0Ots Wi t hered

in-

wai ting period,
branded peas of

for each of the NOTGNMénRttyREs-

10

Root Conpound

No.
10 ny
19 ¢

10

2=brown roots,

Prcorpriboateny

“Winder

cyclobex-4-ene-

1=st r orgy
hex-d-ene- 1, 296, 38
10 TABLE 3 ny of l&dicirhezimideNynber of substance

¥.on in the form of powders of 20%
j xed with the
W t hout a
25 grai ns of

an

sound peas

peEr Titre after 3 Fresn wer gnt
of soil weeks (g) of plants (1-4) 1
25 20 ¢ 4 20 ny 22

4 30 ny - 23

These test results demonstrate the superiority
of the compounds according to the present

invention as compared with the aforesaid

known fungicides.
Example 5
Steamed compost soil was inoculated with

mycelium of Pythium ultimum. Preparations

containing 1,3,4-thiadiazoles of the present in-
vention in the form of powders of 20%
strength were uniformly mixed with the in-
fected soil and, without a waiting period, 25
grains of branded peas of the variety “Wunder
von Kelvedon™ for each of the concentrations

19 g o4

were planted is clay dishes each containing
1 litre of soil. The following Table 3 shows
the number of emerged sound peas, the fresh
weight of the plants, and the result of the in-
spection of the roots after a cultivation period
of 3 weeks at 22 to 25°C, the compound num-
bers corresponding to those given in.Table 1
above. The roots were assessed 'as follows:
=white rdots, no fungus necroses
3=white roots, minor fungus necroses
2=brown roots, major fungus necroses
have already appeared - .
1=strong fungus necroses, roots withered

assessnent

15



3 10 ny 24 22 ¢ 4 20 ngy

24 24 g 4 30 ny 25 22 g

4 8 .10 ny 19 12¢g 1 20 _ngy

24 22 ¢ 4 30 ngy 25 22 ¢
.4 15 10 ngy 22 20 g 4 20 ny

23 20 g ' 4 30 ny 24 20 g

4 17 10 ng 23 24 g 4 20 ny

24 22 g 4 30 o 24 26 ¢

4 Conparison substances 5-Ethoxy-3- - 10 ny 12 e

g 1 trichloro- mgugfact_ive 208 of 21 R 16 ¢

4 nmet hy| -1, 2, 4- 30 ny ) ta:nce S peas - . 4 g 00t 4

t hi adi azol e 1, Loppgitoro- BE 3’3;50 ng%ekg .(g)es%;gélt‘: asse&slsf‘i’;sl g

1 2, 5-di net hoxys |\L(TI"I chl oro- 200 N 1

g 1" methyl thio c%{@)l@ex-zl- gne- 1, 2- d#0 g car boxi nzde Zi nc

et hyl ene- 200 ny 79 .8 - %1 bis-dithio-
carbamat e St eaned soil 30°mg. 2 20 e ﬁ6 g 4
Untreated soil 3 - 10 mg 0 24 29 g As the above figures

show even the hitherto ing2aoughe pre2ent invePd&on againkt this fungus
known 1,2, 4-t hi adi azol e deri¥&%8 ve kno®h for bfEthat on the contrary it
is even slightly legs its spgGghgl actiy ty agai psg Pythi um does not . active
t han sone of the new conpourisng 5 excegd the acedgity of tée conpounds

accor d- 11 0mg 25 22g1, 296, 388
11 Exanmple 6 15 ntrati gns were pignted in glay dishes each
10 Steaned conpost soil was gngcul atedasmth copdaining 1 skitre of soil.

The fol |l owi ng Tabl e nycel i urBdahg Rhi zoceoni a sol ahg. )
t he nunber of ener g d healt cont ai ni 1, 3, 4-t hi adi azol ep of the present
peas, the fresh wei ght of t ants agﬁ an 5 ention (4n the form of
powders of 20% assessnent jpasg definegain Exanpég 5) of the strength) were
uniformy mxed with the in- roots after a cultivation period of 3 weeks
at 15 fected soil #nd then 0% hout aZhaiting gg8iod, 22 fo 25[err]C the
conmpound nunbers corres- 25 gr% ns of by anded pqgtg of the yariety ponding

Prepar4ations 4 shows

to those given in Table 1 above. "Wnder von Kel vedon" for each of the cadn-
Comparison substances

5-Ethoxy-3- 10 mg 12 10g 1
trichloro- 20 mg 21 _ 16 g 4
methyl-1,2,4- 30 mg 19 g 4

" 1,4-dichloro- 200 mg - - 2 Ig 1
2,5-dimethoxy-~ ' :
benzene
N-(Trichloro~ 200 mg - 13 6g 1
methylthio)-
cyclohex-4- .
ene-1,2-di~ :
carboximide
Zinc ethylene- 200 mg 14 78 1 . *
bis-dithio- S : :
carbamate
Steamed soil — _ 20 16 g 4 ’
Untreated soil — 0 Og -

As the above figures show even the hitherto
known 1,2,4-thiadiazole derivative known for
its special activity against Pythium.does not

5 exceed the activity of the compounds accord-

ing to the present invention against this fungus
but that on the contrary it is even slightly less
active than some of the new compounds.



TABLE 4 ng of Active Nunber of substance sound peas

Root per litre after 3 Fresh wei ght assessnent Conpound No.
of soil weeks (g) of plants (1-4) 3 10 ny
0 0 g 20 ny 2 . 249 1 30ny
22 21 ¢ 4 8 10 ngy 21
17 ¢ 4 20 ng 24 17 ¢ 4 30 ng
ig nl’g g 49 %1,96389 10”!51 22 11
23g 57_, Ex:ample 64 1; : cmura planted in clay dlgx:s :a:h II?O
0 te st soil was i ted - with containing W% of soil. The followin,
g zoctoma 80 mg!gparatwns 4 sho ber of emerg ng
22 ding 1,3,4-thiadiazoles of 2the present  peas; fred# weight of the pla and an
11 ¢ 5 mventwn?((hnrrge form of . powdeMGf 20%, assessmentl(is d in Example 5X1of3fBe Ny
24 - were uniformly miged with the in- roots nvanon period of Bweeks at 15
9 rfgfd then, without 2 o‘?ﬁh ng period, 22 to [{? ie compound numbe es—
g 2 , branded peas e variety pondin se given in Table %{m
24 . “Rfinddr von Kelvedon” for4ad;@marc¢nson subst ances 1, 4- or o- 10
ng . 0 0.9 .- 2,5- dlnethoxy- 20 ng
0 0 g benzene SFhBTEE 4 21 : 18 g
4 40 ny 22 4 Pent achl or o- 50 ny
4 , 4 g mg qﬁwmgbeﬂ 100 mg 25
15 ¢ . 4 Steaned soi lsper litre g 3 Fresh weiéx asses:xox:ent 179
4 Untreated soil Compound No. of soil fﬁ\i\« (® of plant) G (1—4) - The
test results doc t - He- f t known
comer- 20 activity of the cofd®8nds of ghe prese t8 i n- cr@
preparations. vention agalnst ﬁgoctonlgmas conp Wth. . , 12
1, 296, 389 2 anple 7
grai ns of branded peas8 of the Mangety "Wehder A cdimari son of the
fungi static and fungi- von KePY®8on" forfteach of Be concentrations cidal
activity against Pythlun1ult|nunfﬁas meﬁ% planted @h clay di'shes each
contai ning carried outg using po eparatiores containisng 1 litme of soil. The

fol lowing Table 5 shows 15 5 20mef erent 2oncent r afigons of a® active 1,2, 4-
t he nunber of errerged heal t hy B‘é%, the t#i adi azol¥ &f the pr4esent
invention on Tonsil. -jfresh wehghf of thegplants agg an assessnent Steaned
conpost soil was inocul ated w ehmg(as defBned in edample 5) &f the roots
after a nycelium of Pythiumul 89 m8m The 2repara- 4dul tivatidn period of 3
weeks at 22 to 25[err}C, tions.{|.n0 the fqem of powders of 2Q% - the
conmpound nunber correspondi ng mpmghat 20220 strengyly) were ugiformy m xed
with the in- given in Table 13&lgve. fes#ed soil Ered, Wwthodt a waiting
period, 25

23 10 mg 13 9¢g 1

20 mg 21 17 g 3
- 30 mg 24 20¢g S 3

Comparison ‘substances _ _

1,4-Dichloro- ~ 10 mg ' 0 0g —
2,5-dimethoxy- - 20 mg 0 0g Co—
benzene - - - 30 mg : 21 18g- 4
. . 40 mg 22 18 g 4
Pentachloro— _ 50 mg 4 4g 1
nitrobenzene 100 mg 25 15¢g 4
Steamed soil —— 20 17 g 4
. Untreated soil — 0 Og —_

The test results document the superior that of the aforesaid hitherto known commer-
20 actvity of the compounds of the present in- cial preparations.
vention against Rhizoctonia as compared with



TABLE 5 ng of active

form of powkeiasy

Nunmber

of substance

sound peas

DWHI’ Efrddl tweight

When this §t9nnﬁd @mpm

(aﬂ ﬂ@setdeel e@mp!e 52 pfcith

Assessnment Conpound No. per litre after 3 Fresh wei ght of
roots 17 of soil weeks of peas (Q) (1-4)

For mul ati on of 6 ng 22 17 g 2 20%
strength 10 ny 24 16 g 4 Formul ation
- of 6 ng 24 15 g 1 10% strength

10 ny 22 24 ¢ 4 Formul ati on of 6 ng
12 , 949 1 5%sirength 10 ng - 24

20 ¢ 12 4 steanmed sojl 1,23&,338_ 24 12 50g

4 untreated soil Example 7 ‘O grains of branded peas 6F tBe vAfierf IWendeX per.k nent
shows, rerrag:é isorf ofctbe fung avoathb'nbn’tfmm nof thy conen@atigns >~
fungi st at i €%%f $

o edent | Bt Eﬁ*;mf'nﬁm u%é DL AT ]

&rbﬁeapesrm {meht e of soil.
picithe evmseﬁm‘@ent ration

was increa Bl 'fhe ﬁ@? pl ant s
ACt i Ve Syb ST o ot w%@'tﬂle:m-angxﬁﬂ uu ¥ie 9 e%hus chi nensi s,
mast er  asteed &iifaﬁ@,tmth&uttah@mtmgq:pﬁfdanj ons tested vvas found. "Sonnenstrahl"

for each of the concentrations were planted as host plants.
40 Table 6 shows the nunber of
counted after

3 weeks, the conpound

I nfested plants -30

num Steaned conpost soil

The foll ow ng

Exanpl e 8

was

i nocul ated with a - bers correspondifd@r G those given in Tabl e 1 suspension

of spores of Fussarium oxysporum above.

13

1,263, 389 TABLE 6 -ng of awloﬂe@ﬂbsﬁw - Nunber qf infested Conpound
No. CRifouid 105.° R B0l Rl e ot 3
d
50 ng 100 Yofsoil O “of pess (g) (1—y S0 ny
0 100 nyg 9" 50—+ . 0. 100 nyg
0 17 Fo:mulation of gomgrg 32 17 g 0 300 ny
0 19 20% strength oy % 6¢ 0 %00 my 21
50 ngy Formulation of GHH0 NnU 24 - 15g D 22
50 ny 10%, strength 100mg 00 ny 22 g 40 25
50 ny L 0 6100rrg 12 S OIOorrpari son
Zubstances I\I—(E@’omlsm%et hylo mg 24 | 2%@ g 4 .-
steamed soil — 24 20 g 4
untreated soil —_— 0 0Og  —

25

As this experiment shows, remarkable
fungistatic effects were achieved in some cases
with 2 concentration. of only 6 mg of active
substance per litre of soil, When this con-
centration was increased to only 10 mg of
active substance per litre of soil, an optimal

effect of the preparations tested was found.

: Example 8
Steamed compost soil was inoculated with a

suspension of spores of Fusarium oxysporum

f.callistephi. Prepamuons contammg 1,3,4-
thiadiazoles of the present invention (in the
form of powders of 209, swength) were uni-
formly mixed with the infested soil. and, after
a waiting period of 8 days, 4 young plants
of Callistephus chinensis,. master aster

- “Sonnenstrahl” for each of the concentrations
were planted as host plants. The following
Table 6 shows the number of infested plants
counted after .3 weeks, the compound num-
bggs corresponding to those given in- Table 1
above,

35



t hi 0) - cycl ohex- 4- 100 ng 4

ene- 1, 2-di car boxi m de 200 ny L 4

5- Et hoxy-3-tri - : 50 ny -4

chl oronet hyl -1, 2, 4- : 100 ng thiadi azol e T
200 ny 4 1,4-Dichl oro-2, 5- 50 ng

4 di met hoxy- henzene 100 _ng 4 200 ny

4 Steanmed soll — 1296389 _0:13

Untreated soil TABLE 6 ST Thi s
experi rrerlt 4-i kewi se denonstrates the |nvent| on were planted for each of

t he con- superl ority. of.-the conpoumpds acive sitistance Nven- Nuxsbat sfeihfestsds | N nor nal
conpost soi | . After Compopad Noon Gver REOHFRMSOR - f ungi @laoke after. 3 weeks

cul tivation period of .15 days" at 2710 zsfb[ggr](, the nunoer, ol ener ged sound

cotton seedlings Exanple 9 ' 100¢ their fresh \3aei ght were
determ ned. The 25 Gains of cotton seeds that-—had been results are shown
in Table 7 bel ow, the. dr¥ssed vvlth prep a‘?Sons of 10% grength conmpound
nunbers correspondi ng to those -15°cont n‘f‘%g 1, 3,4-thi adl azol es of the

present given in Table d above. ;. 14 50mg.

14 TABLE 7 Active substance Sound pl #9tag Fresh wei gth (g) Conpound No.
per kg of seeds . a%n o; | ants 3 0-. 100 ny
100 % i R (@)rrg ' "96%

29 g 17 100 ng 100 % 23 g 21

100 ny -100 33 . 23'50901& eaned s0|I Qeeds undressed
100 % ' © 279 Untreated soil; s  undressed

50 % 14. 529 Thi s experi rrenjo veal s the excgllent acti- ~

added and thoroughly mxed with:it so thmmguty of the coopounds of the .

present inven- the nutfjent contained arts of actjve sub- tion when
used for dressing cotto ''seeds.’ _-stanc%% mllion partg (ppm.: After the
15 nutrient had solidified,” it was inocu ated with 5. _

Exanpl e 10 25 the aid of aﬂoongo of pl &tinumwire contaln- The

fungi cidal activity of the: conpounds- of X8 100 spores ealh of the.fungi‘ to
be tested.:the pr@&%dﬁymon agai nst “phyt opat-hogenicc = After a =

cul tivation perl -at- 220C fungi was tested on synthetic. ..
nutrients in . evay-(Erichloromethyt- .perforned U measuring the 20 Petri. di shes
(agar test). For ﬂP‘???Y ion di anef®r™&Hf the colonied in nm The
results 10 the mf?erlenf“conmstlng of 2 Oongg malt extract “are shown in

Tabl e 8 bel ow, tsEumeppaind and 1. 5% of sagsy - agar powder was sterilized,
nunber s correspog%m%-lﬂﬁose given . inlfamd e before it sdlidified, the
active substance 1. above.. TABLE @OA%gerage rLrelati ve4growth in mm

Col l etotrichum 114@,53;@&.@_-- Conpound’ ™ 50 nﬁspergl | lus Botyrtl S

gl oeoes © S pordimethoxy-befter hyli.um No 100 mg n| ger 4 - CI ner ea
sporioides . sativum’.  jlicis® 200mg AL
‘Steamed soil - 0
4

"Untreated soil

This experiment likewise demonstrates the invention were plahned for each of the con-
superiority of the compounds of this inven- centrations in normal compost soil: After a 10

tion over conuneraal fungicides. cultivation period of 15 days at 22 w0 25°C
. the number of emerged sound cottor seedlings
5 Example 9 and their fresh weight were determined. The

' 25 ‘Grains of cotton seeds that~had been results are shown:in Table 7 below, the
dressed with preparations of 10% strength compound numbers con‘respondmg to those 15
containing 1,3,4-thiadiazoles of the present given in Table 1 above.

e



1 0 0 0 0 03

50 36 0 0 07 0

22 0 0 0 8 0 0

0 0 U9 0 0 0 10

.0 0 0 12 0 0 0

0 0 13 0 13 0 0

0 17 0 0 0 0 _ 0 18

0 14 13 41 1296389 0 0 19 S 0

1, 296, 389 TABLE 7 15 TABLE 8 (Conti nue

Average rel ative growth in nmp, bﬁsggrlc M ALdC ound

Aspergillus B@Bﬂiﬁohb@No pet%;L - as as&orl um of. ﬁ{%hyl | um No.

ni ger _ e i

0 0 3 -0 100 mg 0100 % 332 0

0 0 : 0 023 0 0
100 9 29

0 o 024%™ 0% - FEy 0

0 0 25 17 100 mg' - 1000% 22g 0 0.

0 26 0 .. s 0 : 0 0

27 o # 0‘09‘“‘5 e g% 2 g 0 28

0 (Bteamed soil, 0 0 -0 .29 19

18 s€eds undressed 0 0 1¥2% 27g 0 0

0 0Umr soil 0 Conparison substance Zinc ethylene bis-dithio-

car bamat e seeds fhatiressed 36 8d o, 14.559 55.

Cont r ol 100 - 100~ 100 100

100 These results clearly show the better fungi- cucunber pi ps for each of

t he concentr ns .ci dal I t of thedco OJndS of .th resent wer e
then pl ant e‘qaﬁ%gw Y‘)%}cg:ﬁﬁ | oﬁc . m‘ﬁﬁeﬁ B B%h the
known cont r &g WissAf coio QBAIET Al 4 p@t appin)> AfRgeRt 15i NC
et hyl ene- b| s-di t hi ocar bamat e 25[err] O;utrfemeh evidtﬁetblmmls 1®¢\ﬂwtmchas

assessed by coupti.n W&PF allsfkor%%ol a5l ‘t’feﬁ’l"‘ s e
bath. Tabl e p&éﬁﬁ@% b i o %qpa@mng ‘

1, 3, 4-t hi adfuiig OWRSteddd od Ia tmnﬁmtsam aevﬁl&dtﬁﬁl%ﬁg&fo EbyCﬁW dhet 20

p_resen_t |1nvémlldehﬁs (mr !eﬁ)a Hor) then egfmiy wdeqil @rm ltsto t hose
gi ven i n 1dafe augse seeptng A,-.{"{.,/».. 0 °X’D - In the
s aﬁ,@é S ron Iy |anested y root

-

control expgkfddTERSdRE, &

gall of 90 root galls per seedl i ng had formed. nemat odes. Wthout a

wai ting period, 20 _ TABLE 8 o 20 16
1, 296, 389

:A:il&age relative growth }nGmm
Colletotrichum  Helmintho-~

Com] | Aspergillus Botyrus gloeoes sporium. - -Stemphyhum
0. _ niger ~ cinerea - sporioides sativum ilscis
| 1 0 0 0 0 . 0
3 50 . 36 Q 0 .0
7 0 2 0 0 0
8 0 0 0 0 0
9 0 | o o 0 ‘
o 0 0 0
2 0 0 K3 0 ‘
13 0 B o 0o o
17 0 0 0 0 0
18 0 13 41 0 0
19 0 0 0 0 0



TABLE 9 Conpound Acti ve substance Nemat oci dal -effect as a % No.

per litre of soil (Mel oi dogyne incognita) 3 40ny
_100% 60 [l 100 % 4 40 ny - 96
% 60 ng 99 %5 40 ny 90 %
60 ng _ 98 % 17 40 ny . 90 %
60 ng 94 % 18 40 ny 61 %
~60 ng - 90 19 o 40 ny 72 % 60
Ny 82 % The reshi¥68%%f thi s_experiment clearlyt¥show
naturaIIy infested field and xﬁt{% g a the nematocidal effect of the
conpounds of depth of 20 cmw ro?ary hoe. At the time the present
i nventi on ' of Atv&n@ réutﬁamﬂxtmtdn& sandy clay soil had a
relative soil hum UI ty UI J_U"/O Af LEI havi g5 Exanple 12
al l owed the qggtan S L W enochaet a
| ycoper si Ci corky by Ofsatt varm y root) on
t omat oes v B a—eH e 2 -
D chl oromethyl - 5 - thyI suI pt&onyl 5 70 cm 'I(;he y| el dg shown in Tabl e
.10 1, 3, 4-thi‘adi azol e, |ntheform of a 10% Dbel ow are average val ues from

40 plants pem 10 granubate preparati on, was scattered overoa pl ot and
i ndi cate harvested ripe tomatoes. 20 TABLE 10 g of active substance/

Yield per 2 Tonato8s Wi ght of Square m¥re 0 pl ant

. per plant o4 each tgmato 20 ¢ 0 2209 ¢ 0 28

78 g (213 % (165 % (130 %9 0 g . 1774¢

.27 S 96 g (17199 0 (159 % 0 ~ P110 % 0 g

1036 g 2% C17 e 080 g (10Q, % o (100 % (100 %
Exampl e 13 seedl ings of the kind N cotiana tabacumvar. 30
Conbat i ng The7el avi opsi ¢ 'basi col ® on tobadco "Witle Burl ey® were planted in
the soil and prepar%tlon contoal ni ng 20- triflugro- <cultivated in a
gr eenhouse f 5 weeks “at 22 25" net hyl: 5 - nethyl sul phonyl - 1,3,4 -

thia- to 32;{9err]C The anmount  1¥f |nfestat|on and ot he diazole in the form

of a powder of 10%  fresh wei ght of the pI ants are shown |§_ Tabl e strength
e

was unlorn1y32mxed with a soil.-%1 below,? the infdstation

i.ng cal'cul ated

in 35 Stcfoﬁﬂﬂhéh ifeged ed-wi th Th| el avi opsi s basicola. the manner indicated

-/

after th_",j_:_- e—AR-er a’ reactl on time of one week, tobacco K 17 = -

"1, 296, 38¢ g . 17 TABLE 11 Fresh wei ght

of Acti veggilial anc 78 Inf estg%u on : gplants (ls@aves 34¢i ght of roots

per litre of soilk: 0 5 o andstal ks) clair drled)
ool M0 100 © 100 1000 100

These Tesults clearly show'the better fungi- cucumber p1ps for éach of the concentrations
cidal acum’y“of ‘the compoutids of the present = were then planted. ‘After a cultivation period
invention' s compated with the known control ' of 30 ddys at’a’ temperature between 23 and

‘5 agent zmc ethylme—bxs—dltluocarbamate - '25°C, the nematocidal effect was assessed by
counting the root galls formed in a water-
Example 11 bath. Table 9 below shows the reduction in 15

Preparations containing 1,3,4-th1ad1azoles of infestation as a percentage, the compound
the present invention, in the forfn of powders numbers conresponding to those given in Table
of 209% strength, were uniformly mixed with 1 above. In the control experiment an average
10 compost soil strongly infested' by root gall ‘of 90 root galls per seedling thad formed.
nematodés. W’thout ‘& waiting - penod 20 2




20 ng 0.5 115 ¢ 11 g 30 ngy
0

0 118 ¢ 11 g 40 ny
104 ¢ 9 g Steaned soil 0 111 g

12 g rnfested soil 5 2149 0.5 g 0 = no
i nfestation 3 = nediuminfestation 1 = very little
i nfestation 4 = strong infestation 2 = mnor infestation
5 = very strong infestation Exanple 14 VWHAT WE CLAI M
| S: - 16 45 The fungici d@P6¥Pfects of 2 - trifl uoronethyh -
5 - net hyl sul phonyl - 1. A conpound of the general formula 5
1, 3, 4-thi adi azole, 2 - trlfluoronethyl'-TﬁhnEgthylsuLphonyl [QEEI
1,3, 4-thiadiazole, 2 - trifluoromethyl -5 - methyssil phinyl - =
1, 3, 4-t hi adi azol e and 1OCmmM@mi trﬁﬂhgeﬂ@mnthyl emidfocidaleafipetias al%phi ny| -

1, 3, 4- t hi adi azol e No. Pe“‘l‘F"V\ﬁ R{éWP‘dP%E‘E‘&H‘P% a | ower
haI ogenoal kyl in the vapour3phase, wer g &gt er mned: 100 ogr oup, as
her ei nbefore defined, Rl err] represenws en Petri. di®mhés contai.ning -

nutrient soil an aliphatic hydrocarhb roup and n r r}e 50 inocul at ed
wi th nycelium of Pythium ul i mum ?ﬁggl or - %E i zoctoni a sol ani
were placed in glass 2. A corrpound asccl ai rred |n cl ai ?n 1, vessels 12 cm
hi gh, the bottom of each veSsel wheréimg Rlerr] rep|9e3/ents a

hal ogenonet hyl having first been covefe®with a prepaf&hon group.

containing one of the four 1}, 3,4-thiagjggoles 3. Aggappound as claimed
inclaim 2, 55 |isted at the begi nni sgmgf this Exarrplge%n the wherein
Rlerr] represents a nono-, - oF tri- 20 formof a pOV\d_er:---._;gf 10%

strength. After a hal ogendFret hyl groffpEreaction ti mitg3tdays (for
Pyt hi um and 4. A conpound as clai ITE%gI nclaim 3, '5®rays (for

Rhi zoctoni a) at a tenperatupe of \/\/nememg\ Rl err] repraggefits a
nonochl oromet hyl, 22[err]C in each of ¢ @& covered gl add Wessel s t he

di chl oronet hyl, tri chI oromethyl, monige HO- B0 - rrycel 1 um gr oWt h was

assessed. Wereas d| br ono hO}’/’I or r|f ﬂ§2;§ t he
untreated gl ass Mg “g’? I'ﬁ Hg&g& Ogrm ﬁ At(iﬂe‘tfn@' own
by Pyt hi um and nﬁz&ﬁﬁﬂun as clal madf i g2 ﬁayremt yz Q,m}ﬁd a

respectively, the treat ed speci- clains 1 txdamrp soih bungidliry 6% up

to 8 mens displaye Estmnlg 1 wthe f°T3W°eks 8- s
65 concentrati onéo"f “g’ﬁ g%ﬁ;”ﬁfﬁ%ﬁﬁ &}g?; Wﬁ%@@g%ﬁ?
clainmed in any one- Gjlchﬁﬁmmefhﬁr 5I-tlﬂaﬂxylmlphonyl- 50><70 cm. The y:telds shown in Table’ ml ai ns
1 to 4, wher e| n lep i b tfarma of | Iﬁ?‘)/ avergge values from 40 plants per
group. Manuf ath Iﬁepaﬁggl‘mdlwé§§‘iaﬁ'§°d ovet 2 pl"" nd Aindigs, dermgred Lirg| t&l”m i
claim 6, The foll ovm ng i ngr edi ent's were_m xed to- wherein Rerr]”
represents an al kyl group con- 70 get herTABtItl?empercent ages bei ng by wei ght.
taining 1 to 8 car borﬁ atmsuﬁsame/ 10% yieRfpe2 - t FiofbtdQr orretdagght of 9. -

met hyl - 8. 2 - Tritl uqxraarméd&yl 5 - phﬁthyl sul -per plant ... . each tomato

sul phonyl - 1, 3, 4- t hradr=: ) “A=t+ .... 50 ;
9. 2 - Chloronethyl - 5 - - JECN fuchs 0 o)

1, 3, 4-t hi adi azol e., - b °qwd£ar4ffin
10. 2 - .Dichloronethyl - 510-g et hyI sul - M’Gg The mi2kture. wast’»ggound in an
air jet mill phinyl-1,3,4-thiadi azol e. Wh#a- a i %) di speﬁlé @powder had
f or med. 11. 2 - Dichlorgngt hyI - 5 - iyl sul phi gyl -~This dargeparation,
was suitable for use as a 1,3, 4-thiadi qlwlo/g seectlmtr%);a ng asoq'@scrl bed
above in EX8.ITp| e F P2 ﬁ"oTn or-omet nyr —5—= Pt Upyr St

Example 13 _ seedlings of the kind Nicotiana tabacum var. 30
Combating Thielaviopsis basicola on fobacco “White Busley” were planted in the soil and
A preparation containing 2 . trifluoro- cultivated in a greenhouse for 5 weeks at 22
25 methyl - 5 - methylsulphonyl - 1,34 - thia- 4o 32°C. The amount of infestation and the
diazole in the form of a powder of 10¢%, fresh weight of the plants are shown in Table
strength was uniformly mixed with a soil 11 below, the infestation being calculated in 35
strongly infested with Thielaviopsis basicola. the manner indicated after the Table.
After a reaction time of one week, - tobacco :

£



9. :
1, 296, 389

Acti ve substance
litre of sol
.0.5

118 g

phi nyl

| nfestation
0-5
115 g
1711 g 400y

and sal ks)

-1, 3, 4-t hi adi azol e.

pl ants (| eaves

119 39’25%89

17
17 TABLE 11 Fresh wei ght of
Wei ght of roots per
(air dried) 20 ng

17

0
5

99 Steaned soil .~
| nfested soi |-
i nfestation

I nf estation 4 = str I nf est at.i
5 very strong .inf esta‘% ‘%,Q,c |l e 14]%3_%)&51)11

af
A |

2 ITABLE

||nn| hn rlal

2

111g

rredrumlnfesta on 1 = Q}zery i
R

11
ttle

p&' roots
VHAGiVizief)LAl M

Y

- met hyl sul phonyl -
3,4-thiadiazole, 2 - trif
3,4-thiadiazle, 2 - trifl
3,4-thiadiazole and 10- 4@mg trifl uorofethyl

uor onet hyl
oromet hyl 5 -

5
1,
11
1
1,

ornaandl

1. M mpnpound of “04e ge neralll.?é

g - ethylsukp
met hyl sul p

err] repreﬁiants a Iowelr
erm ned:

2> oot Ullb‘LlIy|
rmula 5 118

Epnyl - 1l g
i nyl -
5 104 gt hyl sul phi9rg/| -

[err]

2g
group, as

di sheg1 gont ai ni ngo. Bugtrient:

1 or .15

hon

3, 4-t hi adi azol e I n which
haI ogenoal kyl in the vapoﬁf“a‘b‘l‘raﬁ‘g‘é wer e deRE)
herei nbefore defined, R2 ngpiasents: Open RPetri
soil an aliphatic hyr;lr-(;t;aﬁbnn 12

nycel i um of Pythium ul t0i LA inft 3%2@ S

pl aced in gl ass 2. C‘o 'ﬁ%

hi gh, the bott.om of eac vesse erein Rerr]
hal ogenomet hyl having first yered with a
cont ai ni ng one of t hgwd Qg b%gﬁsfigl adi azol es

i'n claim 2, 55 listec a&rﬂﬁggﬁihﬁgrmwlsmlbhmﬁr S.
Rl err] represent§a nmonb3s- z tri- rm
strength. After a hal%g‘%@ﬁﬁ gr o‘ﬁlﬂ' ik
Pyt hi um) -and 4. Ajco 35 - Gl amemyismpﬂmyll ai
Rhi zoctoria) at a tenpetagtigliaofle andher ei n err]
nmonochl or orret hyl 10 22Rer %‘ c‘n50‘f ethy]guiphigy}

di chl oronethyl, trigh -
assessed. \Mereas i %é‘;g@ dlshér‘ﬁﬁmg&hﬁyﬂc

by Pythium and 1550

respectively, the t sbgﬁcé;vh
to 8 nens displ ayedcdaamnga&éloakhe

65 concentration of hmil

clainmed in any o S #dﬁP

clains 1 to 4, whergrdg ﬁﬂiq@ﬁ

group. Manuf acture Qi°camchnqh aﬂmsaevemg glass vwsels thy

claim 6, The fo%bw °S§
presents an al mng

tE' ning 1 to 8 car b%z&idﬁ%&ip::ue;ely, the ufbeggl speci-

mens displayed no mycelial growth even at
concentration of only 1 mg of active substance
per litre.

untreated gl ass ves&edum_teulwehae@ehmnuﬁlb'ﬁwﬂ g p sengsel er éonp) et eLﬁy QVEr gLgwn '
RO ol OCh O womethyl

: ‘%"’%ﬁ“@géﬁx e

n4,gmyr1§1ler el n

strengﬂ:g]%gtser a

30
Example 15
Manufacture of a dry dressing
The following ingredients were mixed to-
gether, the percentages being by weight:
102/, of 2 - trifluoromethyl - 5 - methyl-
sulphonyl-1,3 4-t}uad1azole
87.8%, talc .
0.2% of new fuchsin
2%, of liquid paraffin
Thenuxmrewasgroundmanmr]etmxll
until a.finely d1spersed powder had formed.
This preparation was suitable for use as a
seed dressing as described above in Example
9.

35

oo artyu II IC'JI U'

ai rred in q-,lgrfmy

eatlon tIITB

et

) and%ﬁﬂ{

I\é\{ﬁi oLt %Laeu Wt

m sol ani were
()%gﬁgﬁﬁﬁﬁ&ﬁ 12 cm
represents a -
RERA VAL ICRAIAN BLL. -

3. A conpound as cl ai ned
1EAanpw@m1#thhema%ﬁ@mﬁa
of a of 10%
days ‘(for

éfrej T

OT'

m 3
rep

e’sen

ﬁalogema.lky_l
R Tepresents
i h]ﬁﬂmrmﬂﬁaﬁy&h gop atdne repre-

err] contalins up
cardonompiugdres claimed in claim 2,

erein relﬂ-w - or tri-
ﬁogmmethy group ot dg

as claimed in daim 3,
presents a monochloromethyl

1
ttichloromethyl, ”? epopry thyl

t‘%?‘hyl’ whbroppredy o

¢ PE5 CRLABER RGN MPiogbE

claims 1 to 4, wherein R, contains up to 8
carbon atoms.

6. A compound as claimed in any one of
claims 1 to 4, wherein R, represents an alkyl

0

7. pA compound as claimed in claim 6,
wherein R, represents an alkyl group con-
taining 1 to 8 carbon atoms.

8. 2 - Trifluoromethyl - 5 - methylsul-
phonyl—l 3,4-thiadiazole.

Chloromcthyl - 5 - methylsulphinyl-

1,3 4—th1ad1azole

10. 2 - Dichloromethyl - 5 - methylsul-
phmyl—l 3,4-thiadiazole.

*11. 2 - D1ch10romethy1 - 5 - ethylsulphinyl-
1,3 ,4-thiadiazole.

12. 2 - Dichioromethyl - 5 - propylsul-
phinyl-1,3,4-thiadiazole.

50

60
65
70

75



35 10% of 2 - trifluoronethyl - 5 - nethyl- 8. 2 - Trifluoronethyl -

5 - nmethyl sul - sul phonyl -1, 3, 4-t hi adi azol e phonyl -1, 3, 4-t hi adi azol e.
87. 8% talec 9—2 - Chloronethyl - 5 -
met hyl sul phinyl - 0.2% of new fuchsin —1, 3 4-thiadi azol e

75 2% of liquid paraffin 10. 2, -..0) -5
nmet hyl sul - 40 The m xture was ground in an ai rU'H nifIMI
phi nyl -1, 3, 4-thi adi azole. until a finely dispersels " med.

11. 2 - Dichl@@ronmethyl - 5 - ethyl sul ph29638% This preparati on was suit'&bl e
for use. as@a 1I,3,4-thiadrazole seecT dressing as descrl bed above i n

Exanpl e ’:\12- 2 - Dichl ororrethyl - Psul- 9. "0
phi nyl - 1, 3, 4- t hi.adi azol e. - -+ 18 > TABLRR ¢ 1,296,389

18 13. 2 - Dichloronethyl --5 - isopr opy! sul Fresh wéth o - Tr| fl uoronet hyl -
5 - pentyl sul.- phi nyActige stbsmvhl adi dafsttesion plants (leaves ~ Weight of roots

phi nyl -1, 3, 4-t hi adi. aBBIe 4% > DGA 3r onet HPF 258 . amy R nyl -
46. 2 - Trifluoromethylag-mg--- hexyl sw.s 1,3, 4-thisgli azole. 11¢g '
phinyl-1,3,4 thi-adiazole. 3"  15. 2 - Trichloronethyl - 5 - met hyI suI

47. 2 o Tri f | uor omet hy)30-mg - et hyl su? - phi nyl - 188 4-thi adi 428l e.

phonyl - 1, 3, 4- t hi adi azoI@ - 70 Jk&, 2 - Tri chb%romet'hyl -5
- ethylsul - 48, 2 - rm%I uoronet hyI - 5 - |sopropyl sul -
phinyl+1, 3, 4-t hi adi az8teamned soil ' ' ~ phdkyg-1, 3, 4-t HE&di azol e.

2 - Trichl or. onet hyf DL pylsul 49. 2 - fl uorone 5 -
| sobutyl sul - 10 .. Dhlﬂ&f? tfd ‘g, thi adi asznle - Hh tohyk

phonyl - 1, 3, 4-t hi adnaa&banfaila&;:% 2 - Trichl orog&%hgehmmqfxﬁfestanmsopropyl suI
50. 2 - Trifl uoront-hykry-lit infesmtion/| sul - 754 hisH ,esl'}uﬂnt hi adi azole. ..
phonyl - 1, 3, 4=t hi ad?&z.oHeer iafegtation = 11 o) or oRET I lhfesfﬂﬂf%/l sul - 51. 2

- Trifluororret hyl - 5 - hept IsuI phi nyl - W
phonyl -1, 3, 4- t hi ad % 20. 2 - Tri cm]f)%ﬁa Ig heptyl sul45

52. 2 - Pentafl UO&Q 5 mwlhﬂ,uﬁyi- phnnukmﬂpoénﬂomtalgammﬂa |

phonyl -1, 3, 45th| adlm@ﬂxﬁmmle, - Trichl ororret hyI -
5 - octyl sul - 83 méume@gkaf I-GﬁV’@fW’GWI - 5 - hyW—

phinyl -1, 3, 4- thli\dl ethylsulphingl- suIAQh yl {1, 3 -t hj adi an e.
22. 2 - ChI or omet hyiz 4. om T f 54. 2 fZ(TNE~ D bz_'b’ffarret hyl ). -

- met hyl - 2010 phbnyinﬂﬁqr@nqdm hi Bdi alybilghinyl-

sul phonyl - 23 :2 .-~ Cht oro'mé’[ |R1 .n_ oﬁﬁ?&‘?‘kﬁ
I mﬁ%\%' o Y o SR S s,
suI phinyl -1, 3, 4 madm&z:ﬂ}cax Pyrﬂlmntﬁmhﬂ oieﬁhﬁrﬂt.ki-yi 5- rret'hyl sul-  -56.

-(1 - chl olbpxrdfsiyi 1 324~At Iqona’théz@ | dlaimed in claim 1,
suI phonyl -1, 3, A{":ﬂ’ﬁ E‘é‘l‘éh <oy m on e oo rFERTETSAS -2 5hal°gel¥1’”f‘|e§'7y§ul
png

57. 2 - (1 - Brkibihg e of tho four T8, ﬁ’w ch'}g wft SNLAREAED Rim 2, 55
phonyl - 1, 3, 4- thisadiaaﬂmb@mungofﬂnsExample mthe wh :Dnmhd—odﬁrmtmyl - 5

- propyl sul -20 f°158°f2 P
phonyl -1, 3, 4- t d"”fa‘ffmpmma e o T M@m%ébl e.
IO M) -66 -

27. 2 - chhl OFZZHE'E of the coverSd Elis® PysbeBLihe mcm&&mﬂgd -m

met hyl sul - Mmtaezg@m ]as;ast dssesseli. a?ﬁ]@rees in methyl derommneﬂlyl or mﬂuoromethyl
phonyl - 1, 3, 4 Loy ) BeSs ﬁﬁr‘ﬁ‘& H%%Q%& L 60. 2
PUT - Bt omol sopgREIE Y SR iy R Oam&%w&b i ek

sul phonyl -1, 3, %&hld&%%&gy@&lﬂé&:&x&m @hledi'ﬁ M - “eth yl sul - . 6.
2 - Chlorodif]| o y 4 mg G ubstizso Ny | @mm Gﬁ'awé)ll fpany one o1 -
sul photiyl - %442‘? Padi az < 30..2- Fc??érﬁﬁllefﬂﬂ = represenis g aliol |
62. 2 - ChI OI’OdIf| Wiy Rk Ve d@-dramtghyl PO |corlpodndd ad B ag Qlsttn 6,

sul phi nyl -1, 3, 4- fThe m.@g)hmedmcs were mixed to- whet@@ R, represents an alkyl group con- 70
{ gether, the percentages being by weight: taining' 1 to0 8 carbon atoms. - :
35 10%, of 2 - wifluoromethyl - S - methyl- 8. 2 - Trifluworomethyl - 5 - methylsul—

sulphonyl-1 ,3,4-1:tuad1azole phonyl-1,3,4-thiadiazole. -
87.8%, talc - 9. 2 ~ Chioromethyl - 5 - methylsulphmyl—
0.29% of fiew fuchsm R 1,3,4-ihiadiazole. - 75
2%, of liquid paraffin 10. 2 - Dxchloromethyl - 5 - methylsul-

40  The mixture was ground in an air jet mill phmyl—l 3,4-thiadiazole.
until .a_ finely dxspersed powder had formed. *:11. 2 - Dichloromethyl - § ~ ethyblﬂphmyl-
This. preparation : was._suitable for use as a 1;34-thiadiazole. -
seed. dressing as descnbed above in Example 12. 2 - Dichloromethyl - 5 - propylsul-
9. phinyl-1,3,4-thiadiazole.



31. 2 - Trichloronethyl - 5 - isopropylsul - 63. 2 - Trifluoronethyl - 5
- propyl sul - phonyl -1, 3, 4-t hi adi azol e.

phinyl-1,3, 4-thiadiazole 32 2 —TFrichloronethyl - 5 - butylsul. 64?2
- T| | fI uor 0ﬁ¢e+—hy-l————5— pL_opyJ_suI - 40 phonyl -1, 3, 4-thiadi azol e.
pho 4-ti adi azol e. - Trichloronethyl - 5 - anyl sul - 65. 2 -

Tri fI uororret g;,umu jl ﬂuﬂmg 105 phonyl - 1, 3, 4-t hi adi azol e.
sul phi nyl - 4. 2 - Trichloromethyl - 5 - hexylsul - 66.
A procHss for t he manuf acture of.2%.3phonyl - 1, 3, 4-t hi adi azole. 18

conmpound I r nul Iric Lorqnet vl - -

heptyl su O‘E,@ﬁ Eﬁfm% e ﬁi;ﬂa’l‘i&&?&i@ 3 peytn ?; [err]
36. 2 - rmc:h Drcmm&w 5 anylsmtnyn-sul% zho Myifuckoneigt s adieaaml-e. 37, 2 -
Br onp tﬁi}ﬂ-thﬂa@mle th¥ll sul phonyl - 5(Phlnﬂ!-1§;44thle¢wzalél azole. 38. 2 -

Br ono g% 33 ) 2 f)ho piylsul- ; hﬁ&pl'l%h“ ‘fW&pr%seFfP‘gs“h Igwer

hal ogeno % 3%. lorem:

eyl N1 adi @gy®be. © 48. 2 - Triflworomethyl - 5. - isopropylsul-f OUP, as
her ei nbeﬁlnnséldﬂ#thxmm R[ err] represemh@ylsei,4-mnadlaﬂebr omonet hyl - 5 -

thylg SFPEEtl y chr RN B r-et - isobutylsul-
gﬁonzl 1 %ﬁ’?’éﬁ%ﬁfmg Wo,émﬂ- %ﬁ%%ﬁ of . Zer:;Vbﬁf 65N a

mer capt Opmwm,eynﬁa&n‘zolé Meliazoled - et hyl'sul phinyl - . the
gener al fdPnﬁI-aTIlCanﬂm ads az‘eﬂt}éﬂﬂ-41 512 2 - Iilr@mrmlnyIS - heprylsulvet hyl suI

[er r.] hB]iL%Wl-l 3 ?hl azol phonyl— ,3 4-¢tnad1azo
- 115 42B ifyl- |3|4 ea‘?lh il g?tylsul pmﬁ;, T 1 ?%yl?’hl afi azol e.
43. 2 - Traif IZuorItb_inlﬂctrhydthyi 55- adyisyl- sul 53. 2|n } ___'oﬁbm r-]5 anfkdigf-err] have

the meanp 1@44 Gipdiageleny | - adeléﬁﬂ-ﬂﬂm above, is
react e ;,1 180 Sk N9 %ge ‘i’ﬂ‘ysslf{zl glphm r134 O IRE '?‘R/F 5 - methyl- sobut yl sul -
67. A presess eBobhe 205 L Nsofdopyi AV el R

wher ei n ﬂoaylfl}ﬂr%dws lents a haI 0 enomlpmg'l-l :' a_ole._ 9

1, 296, 38?, %121;4?1 oromethyl - 5 i methylsul- swalpgmgylgﬂm m - A-prdgkss as

cl ai nmed har dnﬁml -83.. &niiEt ho h_fg,ﬁﬂ: j f5u_ngm /or 67,

wher ei n Eﬁmyln]s,%_'len s an al |y|1ﬁ)gﬁltat Ipho %m des aﬁ%?orgobacterl a,
wher ei n a]&gn Wef@{louﬁ) ~C PPy ng %4-’:1:1 azﬁglgwl) afeandtylt reated mith
a conpou arEdat o 1 in any one
of cl aDWPho&ylilg,ﬂﬂnadJazole?l gns 1s0propyégl hony (—&wmﬁgs) as Cfa lm3d i n any one
of 84. 28, Eret'ﬁmﬂﬂbmﬁmhﬂn{ 5 Gl tedisydpul- un 60. anc(lerBrmie&omelﬁ(ast -Omeii]- \dserel N, n

repr esen® nﬂlé @ﬁl&to |d s “thigghiaaplei n a _cr he oxi di zi ng

agent i spgR b lgr g%'?sgla isplohR A5 e e R 5orfﬁ%t¥ id claimed in

oxi de 35rret3a.—zh n}gﬁm@mﬂznsc ﬁtﬁpyﬂimpl‘ %?Mumuqi-sl-mlﬂ to 39.
e sulphinyl-1,3 4-gigadi i

mﬂw ‘AS"B?W&*@’SS 1@ 2/ LA

fungi an é};l- 1,312 mle sty aiPn PBYYS-nemat oci des
and/ or b Qeal'a;rn Ry 3 £ Ofplhde ePl & tzhémﬁmeg,yhy@og%ﬁggl_de S
tertle@ﬂyphoayldesmmzeht ed wth the c k3jt-diadiazsied but y| hydroper oxi de.
in any on Zlfs‘cd%rﬁéﬂ%iﬁwyio $5. ampyhsul- A k. g e Jaiflupsomethgl ned- iisopregyhi #05 69,
86. Any ds @as e WL el 1 CHE Eg@gl oxi di zi ng
agent i Sphcﬁ&laLmtﬁﬁdmzapeBguct ed subst ambm@hﬂdyofa}& gé&m;fd:-ﬁ% oﬁ hydrogen
per oxi¥de Qodii‘aﬂdonme&ylpeﬁl oblepydul- in Exanples: 5, 7,.8 and 11 herein. 72.
A procesg %l‘le,?’l"‘ any, one Qf 87. Anyyorie of the met hods as cl ai nmed
in clai _1t3q eryel > two™, OXI dat i o(n{ae Jivaj _C m 83, conducted
substant | &7 stmdﬁsl@ubedle&xﬂmlﬁon@f- t he 013 “per nol of the in
Exanpl®8 sl%s%% zql8 h rel n.
romomc -5- e:t:hylsulphonyl— in which R, represents a lower halogenoalkyl 110
1,3,4-thiadiazole. group, as hereinbefore defined, R, represents
39, 2 - Dibromomethyl - 5 - methylsul- an aliphatic hydrocarbon group and 7 repre-
- phonyl-1,3 4-thiadiazole. : sents 1 or 2, wherein 4 mm'capto compound o-f
55 40.2- Fluommethyl 5 - metbylsulphmyl- the geneml formula
1,3,4-thiadiazole.
41. 2 - Fluormnethyl -5 - methylsul- NN o
phonyl-1,3,4-thiadiazole, _«IL JL 115
~ 42. 2 - Trifluoromethyl - 5. - methylsul- s "«%

60 phinyl-1,3 4-thiadiazole.
43. 2 - Trifluworomethyl - 5 - ethylsul— in which'R, and R, have the meanings ngen
phinyl-1,3,4-thiadiazole. above; ‘is reacted with an emdlzmg agen
44, 2 - Tnﬂuoromethyl -5- mbutylsul— 67. A process ‘as claimed  in’ clalm 66
phinyl-1 3,4—t}nad1azole _ wherein R, represents a halogenomethyl group.



mer capt o conpound, are used and the re- 88. Any one of the nethods as
claimed in 80 20 action is carried out at a tenperature within claim 83,
of from+40[err]Cto __
O[err]C ~———————-n—Exanple 6 herein, excluding the nethods 73. A
rocess as clained in any one of wusing 10 ng per litre of soil of the
_ 1 3,4- cl al m‘mﬂl“ ”llﬁ“ﬂ EI n n represents 2 and thiadiazol es nunbered
. as conpounds i'ng agent is an organic hydroper- 17.
85 25 19xide, ne achl or oper benzoi a,20638 or an in- 89. A net hod1®f
controlTin rgani ¢ OX1 di ZLhg agsn
neaoss dpf AR S Kb th seliini oy LTS Bl e i v
claim 73carboarg-oﬁpr eamdngv\nuphtoas cafqamumda aasmhaalvmsda bompwheraelcnnﬁe e organic
hydr oper oatbmie | s tert i ar one of imjuyjongoficlaims I7to ut% r opé% oxi de.

90. A rethy dg%a “\‘ ne d/gim%q%ﬁdorbw as cl ai ned
in claim d1zi3§ §|1 dmlg@tc Qfensm e,{ erein the
xishiging cgenty

i nor gani Coxild&j. d1em+digm@emtmc| md arn)rn- tanyoae of| clmmtsls tblae corrpound clainmed in

any ong A odi erl dﬁaﬁ%ﬂﬁg% Hipg Aingii 3pd/® 7§ 30.
Si U pa gyl Ay = w st e ety BIERE ¥ ol 1 ng
f.ungi  andgdeft i U:. or n| tr| C ac;d a[y one of claims 40 to 65. Nnenat ocl des and/ or

Pacteri a, WheAepmoesemjshuﬁ iR 5claim 695, A8 Aux:wso'fal&- wétipdsrasticldimedainy one of

are treat gsaelsgp%m a%a%smvmeﬂé. n four
oxi dat ﬁgng A B Uit Pﬁéﬂ,@qw g/,-aAé';:{,g Bt e Az g agent , per

nol 92c1a1An§9 e vihftreihhs&)dmh d@unas @laind saadonumeafmﬁsdammmﬁ&dcormound
are used &l of He oxidiziag #e@9, peumkjefc@led s Brpmplen 2 and {3 bereidescr | bed rgact ion

oo L B e SR

(% it excluding the methods- met hod
as cl ai med 7B. nACﬂnﬂdem£9;lauMnm ahy . oné\oprmwmg o dieed sbih of Hai 13,66, con-
ducted su d ane Ehiptigseles mbered as qaapous Sasdy &8s

descr i bsdplyl cofxf‘, als ﬁ‘@i%ﬁ g pCerod & én&ﬂ{ w andfor -

94. A rretgy@ idGzg tap® ungl  and/mehatocliles /bl-nEdc&h sati on which
com  nenmat7éc lAdesumnds( @lamigdiotleq'lana Thareeireated Withva ngnpd@i a$5c1aupat1| mes a

conpound h_ r?Egﬁmd?ZSHYdH?PWH‘P‘FeIS Jeriiarp| &ﬁgo"’}es"f ﬁgﬁtlécﬁ(iyguwum Bl &r&z; ]El g as

chai medpcla Aafhe@ G i’ B, Olneda@iided! Bt a,, claims 1
tp 7. wi thhemsme inBrgini oﬁiﬂfzmgegelu is hydro.  treated with the compoifné clalﬁnedfﬁltdﬂﬁ)dleof

control | i g s Safitth gnetdgeriodatef, ppres Ciofl slims 8 a§t9at i on whi_ch, com
nemat oci dggg 5 % ac‘dmﬁeﬁa’él"ﬁ zéﬁd@'f é%;‘gf 58 I d gl ai ned
i n any sgne 7l A as| JCRL £ ok Lo ghar&@m clainms 8

to 39, i ncladm”ist ggﬁorwdt?am fmctomdxuori.l ron@ ofy clgime 4ofuoc65athms 3. with a
sui tabl e oxidizing agent, per mo B g fungi
ol o S0 P P R A s

bact er i4, inMae r&igh of frbh \0°QGo [120°82S t he COBTAOKEbIGE dhifedlin duia Ry, e of  pl ant
is treat ed 7\7(Atx Iprocdap ascibaiprdLin dlaind 66, weel  cluetpdgubatQitially 28 Slesciibed drd Bkautpler e or

conj unct i |m&ﬁ‘$€“;5 despribed i ARY PO tlé with a suitable
carrier. ﬁkﬁ s, ANYomBBE1 %&&nfmm Sl neBb s ﬁﬁy@mﬁh@%ﬁﬁ@ﬁf}ﬁgﬂ 165 ai m 78
and SUUQtaiﬂesachypoﬁmasclalmed in anyABielof & pldfRA frearek &xadipddes 5 to 9
and 11 he 1 to 7, in admirgre eF eehjubegtiorntin 2 '-‘-‘ Am ne of the

[] Con n‘,g une

fungi ci da™; P@ﬁ‘ﬁé;ﬂi? - Ah O .E{;%ﬁedin claim

78 and Subsica el & E Ll on o ai‘%n&h o Bl wi Ginpo b eddescr i bed

in Exar®l eimsB to0391 %5 hxterixsing . orléonnmt:t@d flmlanyi-me t8yfo§9St ationery O fice by

t he Couri é’FSOP;@% Em ngton Spa, 197296 By o Office, 25

Seut hanpt %6;3%_ &flmﬁ éﬁﬁﬁd e obt ai ned.
claims 40 to 65 in adnnxsmre or conquncuon in any one 'of cla:ms 40 to 65. 115

} 55 with a suitable carrier.
81. Any one of the fungicidal preparations

as claimed in claim 78 and substantially as ABEL & IMRAY,
described in Examples 5 to 9 and 11 herein. . Chartered Patent Agents,
82. Any one of the fungicidal preparations Northumberland House,

60 as clzumed in claim 78 and substantially as  303—306, High Holborn, London, W.C.1. -
described in Examples 12 to 15 herein. '
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