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. COM~ETE SPECIFICATION 

.. · ..... , .. · :\M;ercury•Free Seed: Treating Agents 
We; Fm~~'-,!JoEGHST· 0A.G. vortnais .. thi~agidi~uJphid~.: irtd./or N~trichlowmethyl- 45 

Meis~r Lucius &.Bruning,. a Company._recog_. mercaptotetrahydri>phthalimide .. and/or hexa­
nised by G.e~; La,w,: of ()~3(l Frankfurt . cltlorobenzene,.$e weight ratio ,of components 
(M)-Hoechst,:Gennany, doJ1¢reby declare the· ·a) and b) .present.being .. within the range of 

5 invention; for: : :which we pray· th~t a patent from 1 : 1 to l :Jo in conjunction with an 
may be .gl'!llltecl.. to us, ; and the. method by inert carrier material. 50 
which. it is to be: performed,- to be particu- The present ·iµyention also prQvides a pro­
larly·describ.ed)n anc! bY the:.following state,. cess 'for the inariufacture of a.seed protectant 
ment: - · . wherein 3,3,4,4 - tetiachlorotetrahydrothio-

10 · The present .invention l'cl~tes to mercury- phene-1,1-dioxide is• .mixed ......... in. a. weight 
free seed treating, ,agents; · ,. ratio within the range of 1 : 1 to J : 10 - with 55 · 

No\flldays, in o~er to: _protect seeds against pentachloronitrofiltrobenzene and/tetrachloro­
varioriS :furigus diseases, for example Tilletia nitrobeµzene and/or tetramethylthiuramdisul­
carier; Fit.rarium disease or Rhiz(iktonia solam, phide and/or, ,·N'"trichloro~ethylmercapto-

15 they are generally treated with mercucy-con- tetrahydrophth~itpide and/or hexachloroben­
tainiI1g preparations. Because of the objec-· zene, and the niixtiire so obtained is admixed 60 
tionabJe ~o~cological properties of such pre- with an inert material. 
paratioliSi'esPe¢.iaUy;of.organic -mercury com- The following- Ex$D.pies illustrate the in-
poundfalsoill$e4· for. seed tieaunerit, attempts vention, the paJ:ts beirig: by weight! · · 

20 hav~ b~ made to' devel9p· nierctify-free seed As can be ·ire,en :frortf" the Examples, the 
treati~g 0 agents. '.fhe compounds and-combina- above combinatipn ha1Fa stronger action on 65 
tions hitherto prQt>osed have the- disadvantage, the fungi thail itif inqiVidual constituents. The 

< however(~t';they: .ar~ only effective against active mixture- of substances is applied in ad.;. 
part of. the ftirigLconi:Crned, Moreover, many mixture with ·lll:l : faert · substan.ce, 

. !5 . of ' $¢sec ~ompounds; '. cause.· . damage to the 
genrui whicli lead to considerable crop losses. 
In' 'Gemiaii· Patent l,140~392, · for example, 
3,3;4~4'-tetrachforotetrahYclrothfophei:ie ·- 1,1 -
dioxide; . has; : been\: described .. as . an effective 

30 compound Jor>soiL ·and seecf treattrient in pea 
cultiv~ticin :(cf; ,also· British: Patent · 856,446). 
When_>Q.Sllig 'this! compound:' for treating 

; ceteals;j()r :eXaniple. wheat· and barley, it has 
been· J~W1d;; : however; . that· its · phytotoxicity 

35 is ~oc> highdn:_the 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-
40 tion for: ueating seeds .whicli comprises as 

actiV'e:sul:>~tance, a ~xture of (a). 3,~,4,4- te~a­
chlorotetrahydroth1ophene-l,l-dioxide, with 
(b) penta¢hloronitrobenzene and/or tetra­
chloronittoi,enzene and/or tetramethyl -

[Price 4s. 6d.J 

ElrAMPLE 1 ·' · .. · 
Winter. wheat· infested with TNletia- tritici 10 . 

was treated -w~~- a;preparation (A) :contain;.' 
irig a.s active sliqsta.nce :. · 

.5:parls· 3;~~4,4~tetrachlorotetrahydrothio;.; ' 
phene.::clioxide together with · 

15 ··parts ;,pentachloronitrobenzene and· 75 . 
80.:parts' talcum ·as inert material. 
For· comparison/there were also' used pre­

paration (B) · co11tairi.ipg as . active substance 
20 pai;ts tettach1~totetrahydrothfophene di-

oxide alone ·and ' , · · · so 
80 parts talcum as inert material, 

and a preparation (C) containing as active 
substance· 

20 parts pentachloronitrobenzene alone and 
80 parts talcum as inert material. 85 
A corµmercilµ seed protectant containing 

2% of mercucy was used as comparison pre-
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par11tion (D). Each formulated preparation The re~ts set fd,rth ht the following Table 
was applie9 in a concentration of 100 g, 50 g 1 -show· that com~nation (a) consiStitlg of 
and 25 g, respectively, for 100 kg of seed 3,3,4,4 - tetr~Qro~ahydrqthiophei;!,¢ ~: 1,1 -
grains. The ·treatment ·was · "ciirried· out .in- a·· ·dioxide ·and penraChloronitrt>be.rizene. :19 not. 
conventional drum. only s1Jperior ·· to -: individWi.l · ·.coristjtµCnts .(B) . 
· One _day after the_ ~ea~ent; the. seed, _and (q but also _to the cp~J:Cial:iileJ#iiY'." . 

grains were •sown:-in'- fots of 2 ·m2
· each with 5 · · containing product (D) in 16\V ·q>'.9centrati011S· . 

replications. On harvcr~ing, __ ,t:Qe soun!l e11:rs: Table 1 also .. shows that the·plailt8/were· not;:­
and those infested with Tilktia tritici were damaged by prep~ation (A)<'wherea:s~ pro.:. 

10 counted and the figures so obtained were . notiilced to ·strong phytoto:Xic symptoms were 
compared with those obtained_ in. untreated. produced by preparation (B); · ·. : · 
co_ntrol plants. . .. · · · 

I-. ···;. 

TABLE l 

I . 
•. 1 

Im~tioD.·With rilieda tritfdi°k.% · . 
. w:it4 g ,¢preparation per 100 kg of:_s~ 

B· .· s·.13 

c- •. 4 20)/ [;··· . • /0 .. ·1· ·401 ·. ! . 
~ /0 . ; 

p· o.s3·· . 1.9% 

Untreated. : : 59;3% 
. . . . . 60.7% 56% 

i; 

· Damag~· to plants: 0 = no damage . •· 
· · · 5 :.p1:8nts died down 

.Pamageto 
plants with 

· 10~ g/100 kg .... 

0. 

· . .-··· .. 

'•· 

.. 

25 E'xAMPLE 2. . · .. · , · 
Oats . strQngly fufe~d. artificiiluy . with 

Ust#ago a'Uenize (loose· smut -of ~oats): were 
treated. with a .preparation· (A)· cpntaining as 
active sub~¢~· :.l,O. part$·.· of 3;3,;4,4-tetra.,. 

. The seed :-:g~ainS .kere t~eated fo~ io ·ttun.- . 45 
utes with: 100 g,·-SOig and.-25 :g,-Tespectively, 
of the formrilated pJ:eparations for 100 kg .of· . 
seed grains and sofi after 24 hours in lots -

30 chlorotetrahydrotlµopbene .:.·1,1 "'.; dioXid~ . . to.:. 
gether with 2() , parts , of · tetramethylthiuram 
disulphide (TMTD) and 70 parts of talcum 
as inert substance. _, . ; . ·, , . . . 

For; com.parison, there. were used a prepara-
35 tion (B) which . contilined -as active : substance 

20 · parts (higher concent:J'atiollS ·:.CatJ.Se ... 'to9 
mu~ daµiage to-~ plants) of 3,3,4,4:,~etra.,. 
chlorotetrahydrothioph~e-l;l-dioxide with 80 
parts of_ tal~ as. inen· material,-~d a·_pre-

40 paration (C) .c9ntaiiliQg as actiye substance 30 
pai;ts of TMTP alone in addition to 70 parts 
of talcUm..•, Fqtt~ermore, a. commercial pre­
pa111:tio11- containing 2% of mereury was. used 
as comparison preparation (D),:· 

of 2 m2 each with . replications._ . 
On harvesting, t comparison was evalu- 50 

ated and the numb~s of sound panicles and 
p8;Dicles infested wi1jh loose .. smut were deter-
nuned. . ._. · . ... . .. 

The average res~t. obtained by. the four 
replications is indkated_in.the following. Table ·. 55 
2;. Jt. shows that the.. active. sub8tance combina- . 
tion (A) oHhe invehtion has. a distinctly i.m­
proyed act~on against U.sti~a~o aoenae.. in com- .. 
par1son . with that of indmdual components : 
(B) and _cq. It ev~.shows that the action.of 60 
active substance combination (A) is distinctly 
superior. to. that of mercury .preparation (D) •. · 

;';..:i. 

. i .·. 



·.\. 

.·:., 

.:C.-.. 
·.-·.;· ··.·. 

. ·' ... ··: 

IJm . .. • ... i.. -~~ • OJ 0th ·. . • 
·.· . ~tlrtl~O ,P@l .. ;.til,:-10Wl ~ttons 

<ff g of pr_eparation f~_ lQ~f kg of seed grains 
-· .. ·-.··:. . . .. . .. 

.. . ::i(>1fg/IOO kg., . so g/lOOkg 

.i .;_:. . . .•. 
25 g/t'OOkg 

, .:: ·--; .. "-~ 

··- .. 0.8.%- .... --

.. 12.'03 ...... . 

. 15.:~%-
- -~:·:: 

: . :.:.:2i:23 .... ; ..... -· 29 .. 63 .... . : . ........ 2~~3%- ·····-· 
.. -.~ .. ""'.'" 

;._·:;. 

· · .· HxAMi>i.B 3 . . . 
· .. COtton seed stron'. ''infested ·with:Rhizok-

hydrophtbalimide , (captan) as active 

·. -~· .. 

15 

substance. :· :;_..·::"< :'. • 

.. A.:;~~W.:·.~ ·Pr0teetant (D) ~ontaiii-

ing 4,% of-,·Jll~qny ~ :.d$Q :Wied :fo~- -~~-, 25 
p~isQn.·. . ,._. .:;<••i· .</:·~-· :. ;, .:.:•·. <: r: ;'.:;,_. ., 

The formUlated prepilt.a.tions·'. weie U$Cd: in .. ; 
conq:ntr~tions e>L400 g;; 200. g'.'.and,-_JQO .. ;g, 

respectively, for lQO::~Lof:.Seed. grain.S:. The 

~tnientlas~d lO:miJlUte.s~ ·The,·$Ced;grains 30 

were· sown ·.in··;a. hot..:Mure.. in, p~ts :with ·six · ·. 

rep!kati9n!l and ,the,~~siilt was ascertained, by 

the.ri.WI1J;>er -of the -~miil<Fplants tbaf,·ha~·:ger:!:J 

minated;, . . . · ': ;:'.<(:. .. ......... ,r;::·· -:;:· 

The· result so. ,pl:>tairie4 is. jndicate.d'. ,in the 35 

follgwing_Table.3,,.;rli¢!fable-shows~that;com-
,·, 

bination (A) of the inve.ntiQn has a :consider-

ably improv~; .aci:ie>P.::in\cQlllparis.on· with· all 
the other p~parati-Ons. iii.eluding mercuzy seed 

protectant (D). · · . · · · 40 
. . . ~ . :: . . .-.. \·. 

: {.·. : .. : . : ; : ~ ... : ·, ... ·· ' : . 

. . . : '·.;. ~:- ... 
i,.'. 

. ... . . . ~- . -~ .. i ; ::.: ~·- ~ 

::.;;_ .... ··-··..,.-···- -···· ····-· . -· ···-······-··-·-·· 
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TABLE 3 

. " ... 

· % . of gerininated :sound plants_ with concen-
ttations of g :Of preparation· for 100 kg of seed 

. ~ :81'.ains 

Preparation· 400 g/lOOkg· · -'200gf!OO kg· : · · IOOg/100 .. kg 

A ~3· 
... 

~6.% 84o/c ... 
.0 

B 76%· ·,651X-- ... 58% . 0. ·. . 0 

·c 8-lo/c~ '• 
... · 0 7lo/c . 0 64%' 

D 85% 7~3·_:. 60% .. 

Untreated·· 50% 49% 513·· 

BxAMPLB 4 ··~ -f~rttiwa~ prep~tions were. used in 25 
Winter rye seecls' .naturally infested t<>·''a cdncenttatidns:of.'100 g, 50 g·and 25 g, respec-

. high degree with Fusariunz nivale were treated tively,-·fot• 100 kg' of':~d· grains; The treat- . 
5 with a preparation (A) containing, as active' .. ment lasted 10 nlinµtes. · .. · .· · 

substance, a combination of .· · 24 hours af~: t;h.e'- treatinent; the treated 

10 

15 

20 

.1(} pllrts 313,4,4~tetraclllorotetrahydrothio- seed .grains w~ $Q'vm i:µ' gehnina:tfon boxes 30 
phene-1,1-dioxide and · with stei~ gatt.tci)- mouktwith eight replica-

20 parts hexachl~robenzene in addition to tioils:; ea~·· comprising 100 seed· gra:ins:, and 
70 parts· talcwn as.· inert material .. ·. ·, . . . then caus'ed .. tt>- ·g~miinate under optiriil.iin m-
For .·comparison,: ·there. were used a preparai.- fesmtion coiiditimis·iri-. an· a:ir-oonditioned room 

tion (:B) \vhi;ch contained as ·active subStance · · at a~ temperilrure of 5: fo: 8°C and ·9o· to 100% 
20 p~s (higher concentrations caus( too of\~a:tiye:.:atm:~sphen~ moisture. :.· 
· mudt damage to •the plaJits). ·of 3,3,4,4- Thef eleyatiotf:of the: e:Xperitnent· is.· ret· forth 

tetrachlototeti'ahydrothiophene-1,1 ..; di'- in ~the- folloWing Table 4( Th~ Tables'' shows 

35 

axide alone ·an:d · that the effecti'VeneSli'<>f: eombination·. (A)· is 
80 parts talcum as inert material · . · conside.rably highe.r than.that of-~"C-.i:gdiVidi:utl 40 

and a preparation (C) contaiiling. as active · . coinpo~ents (BFand (C} a:nd readies that of 
substance the meremy~~se~ :pi:otectant '(P). · ·· · ·, ' · · 

30 parts hexaclilorobenzene alone and This resrilfi& ·~ey,SUtpriSing since the OOm-
70 parts talcum as inert material. ponent hexaclilorobenzene is almost ineffective 
A commercial seed protectant (D) contain- against Fusariuri.1 when· used alone, as can be 45 

ing 2% of mercury was also used as. com- seen from the Table. 
parison preparation. 



.:· 

·..:..-:· .. 
. ..: -~.:~ . 

.. '·. 

~---. 

~. ' 

5 

10 

·15 

1113·419 ·'··· ,_. ·'· .. ·-·· 

.. ··-

.,:.%··of illfes~tion witll fusarium with ooncen­
• >· • . , t:rati,Oi,lS J>f g :of preparation for 100 kg <>f seed 

··'·' . grains 

Preparatio.11: ·. 
. ····- ... , ......... .• 

}OQg/100 kg 50g/10Qkg 25g/100 kg 

: "' ·":0% .l.2% 3;5% 

JJ, •.. 
..... 

,;:;2·.7% 8.9% 15.4% 
•... 

... . .... 

.c .:. :2~·:1% 35.0% 40.3% 

:D• .. ~ 0 lo/c .• "-·-" 0 0.8% 2.3% 

Untreated, ·.63% 51.7% 53.4% 

. ~ \lri~~e~·::~Ye·;; .s:ts~~;,:; !tif¢Si~ tq ~ 4 5 parts tetra~Q~nitr~benzene alone -. in 20 

hlgll degr('.e ,with E_~~' mffiJle: wei:C: treated 

7~~rihc~1P~~:~~~Wn ~f~~i~g .. ~~· ;active 
... .. 5 ;parts . ; • ~,3,4,4-~hJ~>:rotettahydrothio-

,;~q·t=~;Ja~~~~e: in ~ddition 
,; 55.., parf$ tal~ ,as .inert mate(ia}: , 
::.F,o.t:;i:omparisp~ :there were. used a.:prepara-. 

tiori (B) tontain~11-g. ~s .active ~sµb~p.~ 
20 parts +> 3,'3,4,4-t~chforotetrahydro­

thiophene-1,1-c;lie>xide · ii.loJ;te :in addition 
to . . ., " .. · ' 

. so : part~ 'talc~ adnert Diateria(, .. 
and a pi:¢p#ati,on .'(C) 'c0nta~ng. as· active 
substance ·· · · · · ·· · .. 

. , ac:iditfon .to .. , · . 
.55 p1U1:s talcwn•·as. inert ttlaterial. -. -
A c.ommercial: st:ed protecumt . (D) contain-· 

ing 4%: ,of _.lller<:rity was also .used, as com .. 
parisoJ:!. p~ar,a~fon, · · 25 

The fomiW-a~ed ptep!lrations, were· applied 
in. cOllc~fr1!.tioll$-::o.LlOP g,. 50.g,. and :25 g, 
re8P~iyely, for 109 :kg. of seed grains. ; 

; 01!-e day after the .1;reatment the seed grains 
wc::r~ .. ~o~ ·. · i11 · the : uswU germination boxes 30 
filled with sterile•; garden mo.uld and caused 
to germinate .uncler.· optim~ in.festation con­
di1;ions in, an ai~'-'conditioned room at a tem­
perature· .of -5 to.::8.?C and ~ relative ·atmos-
p_heric moisture.of,:90 to -100%. . 

. An evaluation, oftlrls ~ent shows that 
the effectiveness of .c:ombination (A) is superior 

L .• · 

35 

to that of comp_ar:ison preparatio1;1s. @) and 
+1 higher .i:oncentrat1ons -c~use too muCb (G) and is equ!ll ... ,to that of .mercury seed 

. damage to' the· plants. ' -' ' , , .. · d~essing (D). • . -

. .... 
··~ ' 

·.-;": 
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TABLES 

% of infestation· with F11sarium with concen-
: trations of g of prepara~on for 100 kg of seed 

Preparation :lOOg/100 kg 

A;' 0% 

B; .2.13 .. 

c 8.9% 

D· ·0% 

Untreated· 57.3% 

.WHAT WE CLAIM-IS:.....;.. · . 
f. A preparation for treating seeds, which 

comprises as active ingredient a miXturC of 
5 (a) 3:,3,4,4'-tetraclllorotetrahydrothiophene-1,1-

dioxide· with (b) pentachloronitrobenzene and/ 
or tetrachloronitrobenzene and/ortetramethyl­
thiuramdisulphide and/or N-trichloromethyl­
illercaptotetrahydrophthalimide· and/or hexa-

10 chlorobenzene; the· weight·ratio of component· 
(a;) w: component (b) present being within- the 
range of from, 1: 1 to l: 10, in conjunctioli­
with· an inert carrier material. · 

2;: A process for the manufacture of a 
IS seai protectailt wherein 3,3,4;4;.tettachloro­

tetrahydrothiophene-1,1-dioxide is mixed -
in a weight ratio within the range of 1 : l to 
1: 10-with··pentachloronitrobenzene· and/or 

... 

grams 

5~g/100'kg 25g/100kg· ....... ... 
' 

.. (f3~.,' 1.8% .. 
; o: : .. ,:.:. . •... ~· 

. J.-21',.f,-;;,,_., I 17'.3% -· ·- . . .. ~ . 

20~6% . 28·.3%··:.: ~ ... · .. 

0;8%__ - 1 -3~{' •.. 0. 
· .. :.. 

54".8% 59.3% 

tetrachl<>ronitrobepzene and/or tetramethyl­
thiuramdiswphide and/or· N..:trichloroniethyl- 20 
mercaptotetrahydrophtlialimide and/or hexa­
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 applying 25 
to the seeds a preparation as claiined in· claim 
1. . 
., 4. . ;A:,Prep#~tion· for treating· seeds accord­
ing t01 4film.· -1-~ substantially- as described 
in anr of the ~xainples hereiii;-"' 30 

----------------------------------------- ~· Printed for· Her Majesty's Stationery Office by the Courier Press, Leamington Spa, ~9~~.· 
Pi.iblished by the Patent ·Office, 25 Southampton Buildings, London; W.C.2, from .whicll 

· copies may· be obtained. -
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TABLE 5 

% of infestation· with: Fusarium with concen-
trations of g of prepatatiori for 100 kg of seed 

Preparation lOOg/lOOkg 

A 0%. 

B 2.7% 

c 8.9% 

D 0% 

Untreated 57.3% 
-~·-

WHAT WE CLAIM IS:-
!. A preparation for treating seeds, which 

comprises as active ·ingredient a mixture of 
S (a) ~,3,4,1-tetrachlorotetrahy~rothiophene-l,l­

d10x1de ·with (b) pentachlol'OJll.trobenzene and/ 
or tetrachlorOnitrobenzene and/en: tetram.ethyl­
thiuramdisulphide and/or N-trichloromethyl­
mercaptotetrahydrophthalimide and/or hexa-

.. 

. gr~ 

50g/10Q kg 25g/100 kg 
. ' ..... 
. ~-· <1;3'Clo- , : 1.8% .. 

. ·I .·4. • ~ 

J.r-2'%.::·•··· ! 17.3% 
.4· . ... . . 

. 20.6% . 28 3o/c ··-.: . • 0 ·: 
ii· ...... 

0.8% 1.-3%· 
.': :. - .. 

54.8% 59.3% 

tetrachloronitrobenzene and/or tetramethyl­
thiumncii~hide and/or N-trichloromethyl- 20 
mercapfotetrahydrophthalimide and/or hexa­
chloroberizene, and the mixture" so obtained is 
admixed With an inert material. 

3. A .method of treating seeds to protect 
them fro.Ill fungi, which comprises applying 25 
to the s~s a preparation as claimed in claim 
1. 

~-

•... ;;. 
··:.•.: 

I 
; 

l. 

!~ 

10 chlorobenzene, 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 

.. 4. A,p:repai!ltion for treating seeds accord­
ing fo' Claim· 1 · 8nct substantially as described 
in an)' of -the ~xamples hereiiL4 

• 30 

15 seed protectai1t wherein 3,3,4,4-tetrachloro­
tetrahydrothiophene-1,l-dioxide is mixed -
in a weight ratio within the range of 1 : 1 to 
1: 10-with pentachloronitrobenzene and/or 
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