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We, FARBWERKE :HOECHST.:A.G. vormals
Meister Lucius &:Briining, a Company recog-

nised by German: Law; of 6230 Frankfurt .
(M)-Hoechst, ‘Germany, do. heéreby declare the

invention, for:which we pray-that a patent
may: be granted 1o us,:and “the method by
which it is to be- :performed, to be particu-

* larly described in. and by the. followmg state-

" ment:—
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The present invention relates to mercury-
free seed ueatmg -agents.

Nowadays, in order to; protect seeds against
various fungus diseases, for example Tilletia
caries; Fusarium disease or Rhizoktonia solani,
they are generally treated with mercury-con-

taining preparations. Because of the objec-

__ tionable tomoo.l:(l);glllcal properties of such pre-

20

used for. seed treatmerit, attempts
- made ‘to’ deyelop mercuiy-free seed
treatmg agents. The compounds and-combina-
tions hitherto proposed have the disadvantage,

hqwever, ‘that  they are only effective against

5.

> fungi’ concerned. ‘Moreover, many

gen;ms which lead to considerable crop losses.

- Inv ‘German* Patent 1,140,392, for example,

,3,4,4-tetrachlorotetrahydrothlophene - L1 -

dioxide: has: :been:: desctibed . ‘as ‘an effecuve
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compound ‘for.'soil:and seed"treatmient in pea
cultnv "tlon “(cf. -also- British' Patent - 856,446).

o ing this! - compound ' for treating
‘example wheat-and barley, it has
;- however, . that- its* phytotoxicity
is ‘too. _hlgh inithe ranges ‘of ‘concentration in
which- it is fully effective, so that it cannot
be used in practice as a so-called universal
seed ‘protectant.

The present invention provides a prepara-
tion for - treating seeds which comprises as
active substance a mixture of (a) 3,3,4,4- tetra-
chlorotetrahydrothiopbene-1,1-dioxide,  with
(b) pentachloronitrobenzene andfor = tetra-
chloronitrobenizene and/or tetramethyl -

[Price 4s.6d.]

. wherein

lly. of .organic -mercury com- -

:-compounds: cause ‘ddmage to the -

COMPLETE SPECIF ICATION _

'éiMercury-Free Seed Treating Ag'ents
__.:thmramdlsulphxde and/or N-trichloromethyl-

mercaptotétrahydrephthalimide.. and/or hexa-
chlorobenzene, the weight ratio of components
a) and. b). present. being. within the range of
from 1:1 1o 1:10 in conjunction with an
inert carrier material. . .

The present :invention also prowdes a pro-
cess for the manufacture of a.seed. protectant
3,344 - tetrachlorotetrahydrothio-
phene-1,1-dioxide is. .mixed — in.a. weight
ratio within the range of 1:1 to 1: 10 — with
pentachloronitronitrobenzene and/tetrachloro-
nitrobenzene and/or tetramethylthiuramdisul-
phide and/or. . N-trichloromethylmercapto-
tetrahydrophthahm1de and/or hexachloroben-
zene, and the mixture so obtained is admixed
with an inert material.

The following: Exdmples illustrate the in-
vention, the parts being: by weight! ‘

As can be “seent ‘fromi the Examples, the
above combination’ has ‘a stronger action on
the fungi than its‘individual constituents. The
active mixture of substances is' applied in ad-
mixture with an' mert substance '

EXAMPLE 1
Winter. whedt’ infested w1th leetza tritici

was treated -with a: preparatmn (A) contam-’_

ing as ‘active substance -
-5-parts-~ 3,344
phene—d10x1de togéther with
* 15" parts:pentachloronitrobenzene and-
80" parts’ talcum as inert material.
Fot' comparison, there were also' used pre-

-paration’ (B) containing as active substance
20 parts tettachlorotetrahydrothlophene di-
- 80

oxide alone and

80 parts talcum as inert matenal
and a preparation (C) containing as active
substance '

20 parts pentachloronitrobenzene alone and

80 parts talcum as inert material.

A commercigl seed protectant containing
2% of mercury was used as comparison pre-

-tetrachlorotetrahydrothlo-v E
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paration (D).. Each formulated preparatlon
was applied in a concentration of 100 g, 50 g
and 25 g, respecuvely, for 100 kg of seed

grains. The “treatment “was carried: out in“a -

conventional drum.
One day after the treatment, the seed

grains were :sown -in- lots of 2 'm? éach with 5
replications. On harvesting, the sound ears:
. and those infested with Tilfletia tritici were
counted and the figures so obtained were

compared with those obtained in untreated
contro] plants.

3,3,4,4 - - tetrachlorotetrahydrothiophiene
-dioxide ‘and pentachloromtrobehZeu

- and (C) but also to:.the comme:
~containing product (D) in los - .
“Table 1. also shows that the -plants:were: not.

The results set forth in the followmg Table
1 -show that combination () consisting of

only superior- to-, individual -'co

damaged by preparation (A)‘‘whereas pro-
nounced: to stronig. phytotoxic symptoms were

_ produced by preparatlon (B)

TABLE 1 .
Infestation with Tilleia tritici in %,
w1th gof preparatxon per 100 kg of seeds =" Damage to
L — * plants with
- - Preparation - 100g/100kg 50_ /100 kg - 25 g/lOOkg *_ _ 100 g/100 kg
3 A :_0%_ 0% . m—
'B- 1. 87% | 10 3%. 18
C - ) 1.4% .2% - . ;
DSy | 19%
. Untreated - |- _.:._..5,9_;_3%3 | 60.7%

'Damage to plants_ 0 = 1o damage

5——p1anusd1eddowu o

EXAMPLE 2

Oats strengly infested. artxﬁcmlly thh-

Ustilago avenae (loose smut -of oats). were
treated with a.preparation- (A) containing as
active substance -10. parts.‘of 3,34, 4-tetra-
chlorotetrahydrothiophene ~1,1 - dioxide . to-
gether with 20 parts:of tetramethylthluram
disulphide (TMTD) and 70 parts of talcum
as inert substance.: : :. .

- For comparison, there. were used a prepara-
tion -{B) which contained-as active: substance

20 parts (higher concentrations -cause 09 .

much damage to the plants) of 3,3,4,4-tetra-
chlorotetrahydrothtophene—l 1-dioxide with 80

- parts of talcum as inert material,-and a pre-

paration (C). containing as active substance 30
parts-of TMTD alone in addition to 70 parts
of “talcum.. Furthermore, a commercial pre-
paration containing 2% of mercury was. used
as eompanson preparatlon (D)

The seed grams were treated for 10 min-
utes with 100.g, smg -and 25 .g, Tespectively,.-
of the formuilated preparations for 100 kg of -
after 24 hours in lots.--.

50

sced grains and ‘so
of 2 m? each with replzcattons

On -harvesting, the comparison was. evalu-
ated. and- the. numbers of -sound .panicles and

panicles: infested wmh loose smut were. deter-.-

mined. -

The aiuerage result obtamed by the-. fout.'f
replications is indicated. in' the following Table .

55

2. Tt shows that- the. active. substance combina- . -

tion (A) of -the invention-has. a distirictly im-~

superior to that of mercury preparation (D)..

* proved action against Ustilago avenae in. -com-..

parison . with. that of individual components
(B) and (C). It even. shows that the action.of -
active substance. combination :(A) is distinctly
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TABLEZ

of g of preparation for 100-kg of seed .grains

kg, | 508/100kg;| 25 g/100kg
e - 08% -
]132% ) 154%

] A3%e |8
i 29.6% 2o :

. hydrophthalimide , (captan) as active
substance. . i w A
A commercial :sced.

rotectant (D) contsiri-

T . padison.. ..o
The formulated pre]

. respectively, for 100 of seed. grains.: Th
. treatment: lasted 10:mimites. ‘The, seed ; grains
" weére sown in-a hot-House. in. pots -with -six
» replications and the:
. .- the number of the s

"~ minated.... . 5
£ The result so .obt:
i- following Table.3.Th

; 1smd1cated tﬂe
able shows; that:com-

_ ably improved: action:in ‘comparison with ‘all

. protectant (Dj.

", ing 2% of mercury was:also used for.coms.

t was ascertained: by

bination (A) of the inverition has a:consider-

the. other preparations. including mercury seed .

5

35
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TABLE 3
3'-% of germmated sound plants w1th concen-
tratzons of gof: preparanon for 100 kg of seed
- grams g .
Preparatio_n- '400 g/ IOng 200g/ 100 kg 1_0(_)g/ _lOO"k'g‘. :
'_B + 76% —T _j=6_5;%' proves
ERE 81% '"7-_1%- 64% .
'.1?1 . 8595 . ':'"-_72983; . "“6056“ -
Unt:_.-eated-- .56% ' 49% ' 5'1% ':
EXAMPLE 4 “The- formulated preparanons were used in

‘Winter rye seeds  naturally mfested toa

" high degree with Pusariuin nivale were treated.
with a preparation (A) contammg, as actxve".-.

substance, a combination of -
10 parts 33,4 4-tetrachlorotetrahydrothlo-
- phene-1, 1-d10x1de and

20 parts: hexachlorobenzene in addmon to

70 parts talcum as-inert material.

~ For comparison, theré were used a prepara--—'-
tion (BY ‘which coritained -as ‘active substance -
20 parts' (higher concentrations cause: téo -

- much damage to ‘the plants) of 3,3 4,4-
tetraehlorotetrahydrothlophene 1,1 = d1—
oxide alone and

‘80 parts talcun: as inert matenal

and a preparation (C) contammg ‘as actlve_-

substance

30 parts hexachlorobenzene alone and

70 parts talcum as inert material. -

A commercial seed protectant (D) contain-
ing 2% of mercury was also used ds com-
parison preparation.

coficentrations of: 100 g, 50 g and 25 g, respec-

25

tively,-for' 100 kg of ‘seed” grains. The treat- - o

‘ment lasted. 10 minutes. :
"24 hours - -after the- treatment, the' treated

seed grains were sown. in- germination - boxes
with stérile gartleﬂ mould with eight teplica-
tions; éach- compnbmg 100 seed grains, and

8°C-and 90°to 100%
of ‘rélative -atmospheric moisture.
The' elevationi‘of the' ‘expetiment is: set forth

in ‘the following Table 4. The Tables’ 'shows
" that the effectiveness:of- combination (A) -is
" * considerably higher than that of the-individual
.components (B)-and" {Cy and reaches that ‘of

the mercury*-seed: protectant (D). -

This résult'is very- surprising since the com-
ponent hexachlorobenzene is almost ineffective
against Fusarium when used alone, as can be
seen from the Table.

-~ then caused-to gefminate under optimum in-
festation’ conditions-iit an-air-conditioned room

at a. temperanire of 5:to: 35
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_ damage t6 the plants.
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TaBLE 4

1o/ - of infestation with Fusarium with concen-
y _trau ns,of gof preparation for 100 kg of seed

. _ grains
. " ioog/100 kg':'- 50g/100 kg_ 258/100 kg
T B _ 12% | 35%
8.99% | 15.49

35.09% 40.3%,

e A

"5"1.3_-7%” " 53.49

Iye. seeds. naturally
{ ith. Fusmum nivale were treated
with preparau_ (A) _bntammg as; active
substance a combination of : . ;. .

p_hene-l 1-dioxide and

40 parts. teu'achloromtrobenzene' in addmon _
* respectively, for 100 kg of seed grains. ;

:535..parts_talcum, as ipert. matenal

- ,_qu .COmparison - ‘there were, used a: prepara-;
.z tion (B) containing, as active substance.

20 parts P 3 3,4,4-tetrachlorotetrahydro-
thlophene-l 1-d10x1de alone ‘in addition

80 parts g u_m as: mert matenal

and a preparation (C) contammg as- active -

substance

H h1gher concentrations Causé 100

45 parts tetrachloromt:obenzene alone in
. -addition to - .
- 55 .parts talcum as. mert matenal :
A commercial seed protectant (D) contam'
mg 2% .of mercury was also used as com—

_* parison preparation,

The formulated preparations : were: apphed

in. concentrations’.of :100 g;: 50.g, and 25 g,

:One day after the treatment the seed grams
were _sown: in’ the usudl germination boxes
filled with sterile’; garden mould and caused
to germinate under optimum infestation con-
ditions in.an air-conditioned room at a tem-
perature of 5 t0.8°C. and a relative ‘atmos-
pheric moisture of 90 to 100% _

An evaluation of this experiment shows that
the effectiveness of combination (A) is superior

~ to_that of comparison. preparations. (B) and

(C) .and is equal.to that of mercury seed

. -dressmg (D)
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Tm_am 5
% of infestation: with Fusarium with concen-
“trations of g of preparation for 100 kg of seed
- grains )
Preparation  |:100g/100kg | 50g/100kg | 25g/100 kg
A 0% 0,380 1.8%
B T 27%. B | 11.3%
c 8.9% S 20:6% | - 28.3% FE
D 0% 0:8% | 13%. -
Untreated - 57.3% 54.89, 59.39

WHAT WE CLAIM'IS:— '

I. " A preparation for treating seeds, which
comprises as- active ingredient- a- mixturé of
(a) 33 4,4-tetrachlorotetrahydrotluophene—1,1-
diozide with (b) pentachloronitrobenzene and/
or tetrachloronitrobenzene and/or tetramethyl-
thiuramdisulphide and/or N-trichloromethyl-
mercaptotetrahydrophthalimide’ and/or hexa-

chlorobenzene, the weight ratio of component

(a) to-component (b) present being. within- the

range of fromr 1:1 to 1:10, in conlunctlon-

with' an inert carrier material.
2. A process for the manufacture of a

seed protectant wherein 3,3,4,4-tetrachloro-

tettahydrothiophene-1,1-dioxide is mized —

. in a weight ratio within thé range of 1:1 to

1: 10 — with' pentachloronitrobenzene - and/or

tetrachloronitrobenzene: and/or tetramethyl—
thiuramdisulphide and/or- N-trichlorometlyl-
merca; ahydroph
chlorobenzene, and the mixture so obtained is
admixed with an inert' material,

3. A method of treating seeds to protect

them from fungi, which comprises applymg-
claim

to the seeds a preparation as claimed in
1.

. 4. -Aupreparauon for treating seeds accord-
. 30

mg to’ ¢laim " 1 and substanually as described
in any of the Examples hereln*

T-ii ABELA& IMRAY; -
e o uslhamle;ed Patent™ Co :
ity House; Quali urt,
Charicery" Lane,’ Londotav, W.C. z

Printed for Her Majesty’s Stationery Office by the Courier Press, Leammgton Spa, 1968.
Published by the Patent -Office, 25 Southampton Buildings, London, W.C.2, ftom .which
eoples may-be obtained. -
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e and/or  hexa-
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TABLE 5
% of infestation thh Fusarium with concen-
trations of g of preparatlon for 100 kg of seed
- grains
Preparation 100g/100 kg 50g/100 kg | 25g/100kg
A 0% . ._::bf{; : 1.8%
B 2.7% . FBees | 11.3%
c - 8.9% £20.6% | -28.3% E T
D 0% 0.8%, _ 1.3% -
Untreated __51.3% 54.8% 59.3%

WHAT WE CLAIM IS: —

I. A preparation for treating seeds, which
comprises as active -ingredient a mixture of
(8) 3,3,4,4-tetrachlorotetrahydrothiophene-1,1-
dioxide with (b) pentachloropitrobenzene and/
or tetrachloronitrobenzene and /or tetramethyl-
thiuramdisulphide and/or N-trichloromethyl-
mercaptotetrahydrophthalimide and/or hexa-
chiorobenzene, the weight ratio of component
(a) to- component (b) present being within the
range of from 1:1 to 1:10, in conjunction
with an inert carrier material.

2. A process for the manufacture of a
seed protectant wherein 3,3 ,4,4-tetrachloro-
tetrahydrothiophene-1,1-dioxide is mixed —
in a weight ratio within the range of 1:1 to
1:10 — with pentachloronitrobenzene and/or

tetrachloronm'obenzene and/or tetramethyl-
thiuramdisulphide and/or N-trichloromethyl-
mercaptotetrahydrophthalimide and/or hexa-
chlorobernzene, and the mixture so obtained is
admixed with an inert material.

3. A method of treating seeds to protect
them from fungi, which comprises applying
to the seeds a preparation as claimed in claim
1.

4. A preparatmn for treating seeds accord-

.mg to’ ¢laim 1 and substantlally as described

in any of the Examples berefi.”

- ABEL-& IMRAY,
- Chartered Patent "Agehs,
Quality House, Quality Court,
Chancery Lane, Lond‘on, w.C.2.

Printed for Her Majesty’s Stationery Office by the Counet Press, Leammgton Spa, 1968.
Published by the Patent -Office, 25 Southampton Bmldmgs, London, W.C.2, from which
pxes may be obtained.
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