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vol ume) -gf the 25 Fluorinated Benznniiiazplﬁstamb Covapesitions which 5 -
nitro - <@ - tri- conpounds |isted cantaining themade i n aerat ed
We, Fisons PEsT CoNTROL LIMITED, a (for example methoxy, ethoxy or butoxy),.
R British Company, of Harston, Cambndce- nitro, halogen (for example chloro, bromo
shire, do hereby declare the mventxon, for or ﬂuoro), pscudo-halogen (for example cyano, 30
~ which we pray that a patent may be granted  thiocyano, isothiocyano or azido), substituted
# -5 to us, and the method by which it is to be ‘alkyl (for example trifluoromethyl, chloro-
f performed to be particularly descnbed in methyl, bromomethyl, trichloromethyl, hy-
3 and by the following statement: — - droxymethyl, 2 -chloroethyl, 2 - hydro*cyethyl _
& The present invention relates to certa'n “or 2- methoxycthyl), carboxy, carboxy cster, 35
substituted benzimidazoles which have been carboxy amide, N - substituted carboxy amide, '
B found to possess physiological activity, to N- disubstituted carboxy amide, amino or
their preparation and to agricultural chemical ~mono- or di ~ substituted amino (for example
and related compositions containing the same. methylamino, dimethylamino, acetylamino, tri- -
It has been found that the substituted fluoroacetylamino), thiol, alkylthiol and oxy- 40
benzimidazoles as hereinafter. described are .genated derivatives thereof {for  example
active in. many fields and that certain mem- —SOR* or —=SO.R*® where R® is alkyd),
S I bers are highly active as herbicides, insecti- sulphonic acid and ‘esters and amides thereof,
2 cides, molluscicides and fungicides. radicals and where X is trifluoromethyl or
Accordmgly the present invention is for pentafluoroethyl, together with at least one 45
b & physiologically active composition which material selected from wetting agents and
contains as an active ingredient substituted - solid inert diluents.
4 ‘benzimidazole of the following formula: — The present invention is also for a com-
.. : : position . suitable for use as a mollulscicide -
. which comprises the substituted benzimidazole 50
o : as identified above admixed -with appropriate -
_ c. : carrier. - Appropriate carriers include solid
/ AN diluents, edible substances attractive to mol-
K¢ c—n\ “Juscs and paints, for example suitable for .
l 1 c—x marine application, 55
€ —1” The present invention is also for the treat-
\ / - ment- of plants, the soil, land or aquatic
areas, which comprises applymg thereon or
4 thereto a physnolog:cally active composition
R’ “as defined above, 60
. ) The present invention is .also for the salts
and salts thereof, where in the above formula of the . substituted benzimidazoles of the
R%, R® and R may be the same or formula indicated above as new.compounds.
dnﬁerent and are selected from hydrogen, The prescnt invention also. comprises the
alkyl (for example 1—6 carbon atoms such new substituted benzimidazoles of the 65
formula:— '
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Salts of the substituted benzimidazoles
embraced by the. present invention may com-
prise ammonium salts, metal salts such as for

20 example sodium, potassium, calcium, zinc,
copper and magnesium salts, amine salts such
as for example methylamine, ethylamine, di-
methylamine, triethylamine, ethanolamine,
.trleth_anolamme and  benzylamine salts.

25 According to a preferred - embodiment the

" - salts arc alkali metal salts. Generally the
alkali metal salts are crystalline solids, readily
soluble in water,

organic solvent solution or suspension with an
alkaline compound of the metal, such as
" the hydroxide, or with the amine, as appro-
priate. The metal salts may also be prepared

35 . by metathesis for example between the alkali

.. metal salt of the benzimidazole and a salt ‘of

the metal. Some of the benzimidazoles are

. also basic and can form salts with strong
acids such as hydrochloric acid.

40 It has been found that the substituted
benzimidazoles according to the invention
generally possess physiological activity. Many
of these- compounds are useful as herbicides
having post-emergent activity as well as some

45 pre-emergent activity, or as insecticides, or
as molluscicides, or as fungicides.

--t0 ‘the present invention which may be men-
tioned mclude — .
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The salts may be prepared by reacting
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According to one embodiment of the in-
vention, the substituted benzimidazoles as
indicated are prepared. by reacting the corre-
sponding ortho-phcnylcnedmmmc with tri-
fluoroacetic acid, trifluoro acetyl chloride or
trifluoro acetic anhydride, or with penta-
fluoropropionic- acid, pentafluoropropionyl
chloride or pentafluoropropionic-anhydride.

Many of the salts of the substituted benz-
imidazoles: embraced by the invention are
water-soluble, and these may be used in

physiologically active compositions as aqueous

solutions with or without wetting or dispers-
ing agents, organic solvents or stickers which
are commonly incorporated in sprays for
argricultural and related purposes. However
it is generally preferred to use the salts of

the substituted benzimidazole m association -

with a wetting agent.

If desired the substituted benzimidazoles
or salts thereof may be dissolved in a water
immiscible solvent, such as for example a high
boiling hydrocarbon, suitably containing dis-
solved emulsifying agents so as to act as a
self-emulsifiable oil.on addition to water,

The substituted benzimidazoles or salts

80

85

9%

95

100

thereof may also be admixed with a wetting -

agent with or without an- inert’ diluent to

-form a wettable powder which is soluble or

dispcrsable in water, or may be mixed with
the inert dilucnt to form a solid or powdery
product.

Inert diluents with which the substituted
benzimidazoles and salts thereof may be in-
corporated include solid inert media compris-
ing powdered or divided solid materials, for

example, clays, sands, talc, mica ‘or fertilizers, .

such products either compnsmg dust or larger
particle size materials.

The wetting agents used may comprise
anionic compounds such as for e\cample soaps,

105
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115
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EXAMPLE. 2.

Usmg the same method as desénbed in the -

preceding cxample 34,5 - trichloro - o -
phenylenc diamine on reaction with trifluoro-
acetic acid gave 4,5,6 - trichloro - 2 - tri-
fluoromethylbenzimidazole which was purified
by dissolving the reactlon m1xture in an

Analysm
Found - :
- CH,Cl,F;N; requires:

EXAMPLE 3
3, 5 6.~ Trichloro - o - phenylencdlamme
was reacted with tnﬂuoroacetnc acid, using
the same method as described in Example 1,

C, 3335; -

to give 4,5,7 - trichloro - 2 - triﬂuorome;hyl-

Analysis:
: ) JFound
C,;H.CLF,N,. rcquxres

ExAMPLE 4
17 .6 Parts of 3,4 - dichloro - o - phenyl-
ene diamine werc heated overnight in a steam
bath with 10 parts of trifluoroacetic acid.
The ingress of moisture was prevented by
use of a calcium chloride guard tube. The
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excess - of 10%, aqueous sodmm hydroxide
solution and precipitation with dilute hydro-
chloric acid. The dried precipitate was re-
crystallised from toluene with the aid of

e r&[d QUCt

65

49 was t hen al | owed
di shes

80

charcoal, The colourless product (539, yield)

had melting point 226—228°C.

‘F, 200 ..
N, 9.68; Cl, 36.74; F, 19.69%
benz:mzdazole, which was purified in an
identical manner to Example 2 and the colour-

less “product (66, YICld) ‘had meltmg point
240—242°C.

9.85; Cl, 3645; F, 19.45
9.68;  Cl, 36.74; F, 19.69%.

reaction mixture was then dissolved in 250

parts of a 10%, sodium hydroxide solution -

which was then filtered to remove any in-
soluble material. By ' acidification of the
alkaline - filtrate, a red-brown solid was
obtamed which was filtered off, w'nhed with
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110
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imidazole (melting point 244—5°C) centrated hydrochloric acid and then made : o
4 - bromo - 5,6,7 - trichloro - 2 - trifluoro- just acid by the addition of glacial acetic 4-chloro-2-tr
methylbenzimidazole (m.p. 260—2°C) acid, The brown oil obtajined was extracted 50 .
25 4 . chloro - 2 - triflucromethylbenzimida- into benzene and the liquor clarified with 2,5-bis(triflu
3 . zole (melting point 159—161°C) charcoal. The benzene liquor was extracted L .
3 . 5,6 - dimethoxy - 2 -~ triflucromethylbenz- with 0.880 ammonia and the alkaline extract 5-nitro-~2-trif
: imidazole hydrochloride (melting point : neutralised with concentrated hydrochloric )
- : '211—212°C) acid and made just acid with glacial acetic 55 4,5,6-trichlo
4 30 5,6 - dinitro - 2 - trifluoromethylbenz- acid. ' L
3 . imidazole (meltmg point 242—-243°C)  The precipitated product was filtered off 5-nitro-2-pe
i 4,7 - dibromo - 2 - trifluoromethylbenz- and recrystallised from toluene to give 4,5,6 - '
4 nmdazole (melting point 267—0°C) . trichloro .- 2 - pentafiuoroethylbenzimidazole
. 5 - cyano - 2 - trifluoromethylbenzimida- in a yield of 4 parts (25%), melting pomt 60
’: 35 .zole (melting point 192°C) 206—7.5°C. Peas
: - Analysis: — S ~ ryegras
{ o : Found . : N, 875; Cl 3240 _ -+ - '3 pottng
: S : CH.CLF.N, requires: N, 8. 50; Cl, 32.28%. A .ﬂg:im:
: a .
: , 65  The following compounds were prepared - Mark). This aqueous: concentrate could be per mi
E . - ia an analogous way :— diluted with further water for spraying. 90 lent 1«
3 = ' 10  pound:
5. nitro. - 2 - pentaﬂuorocthylbenzxmlda- EXAMPLE 23 : : Elumin
- 'zole (meltmg point 140—1°C) : Peas mustard, linseed, buckwheat, sugar- inches
: 4 nitro - 6 - chloro - 2 - pentafluoroethyl- - beet, barley, mayweed and chickenweed were Afte
3 70 * benzimidazole (m.p, 113—5°C) grown in John Imnes No. 1. potting com- vironn
K - 4,6,7 - trichloro - § - methyl - 2 - penta-  post in aluminjum pans (73" x 33" x 27), 95 . 15 any he
g ﬂuoroethylbenzxmldazole (meltmg point two species to a pan. When the plants had the ge
; : 260—5°C) between 2 and 5 true Jeaves they were sprayed * been !
- - with an aqueous solution of the sodium salt tion ©
" BXAMPLE 21 of benzimidazole indicated in the following and
75 A herbicidal composition was prepared by table at rates equivalent 1o 160, 80, 40, 20, 100 20 stunte
grinding -together 100 parts of 5-nitro~2- 10, 5 and 24 ounces per acre in 40 gallons i whilst
~trifluoromethylbenzimidazole, 200 = parts of After seven days in a controlled environ- undffe
i chalk and 50 parts of sorbitan mono-oleate, ment room at 22°C with 14 hours/day '
' - fotming a wettable powder. The wettable illumination of 800 feet candles and at 75—
3 80 powder was dispersed in water for spraying: 90% relative humidity, the =plants -were 105 .
; purposes and -was used ‘as 4 post-emergent  assessed for any herbicidal effect. ' :
selective herbicide at a rate of 5 ounces per The herbicidal effect of the compounds
acre. : "was assessed as an average for the eight
" -ExAMPLE 22 . species, on a scale where 100 indicates com- .
85 A herblcxdal composition was made by pre- plete kill and O indicates no herbicidal 110 .
paring an aqueous concentrate of the sodium actw;ty The results are given in the follow- ;
- salt of 5 - chloro - 2 - wrifiuoromethyl benz- ing table:—
imidazole and Lissapol NX (Registered Trade -
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ated tand [on cooling crystalline 4,5, 6 S

ch1 oro - 2 - _trifluoronethyl benzrmdmlr?%‘ig‘51 : 5

. n salt, was obtai ned. _ 30 Anal ysi s Found - 'C, 30.75;
g ,ni) §9 N—9-86+—C——33—98+—F—48-—+6—Na—FT42%Ferri— €—30-85 1,

olo; O, 3@mmund 18 30; Na, 7.38% ExAVPIERgpgostcity of |
water werje{tound t Js‘ﬂHﬁh&/a%{ cear aqueous 30 Hagiq &f {240 (-20 | 10 521 |
di (.trif|u0[’_Q_E[E_[_h_y_L’§b,en7_ uti-on-whi-ch-en—gdool-ina depod Had Cr})stals .

i m dazol €, {434@ichlenot2srifhforamedipibeneimidazolst hy| al cdhes | 81f] Theg Fodi $¥m|sa 1.
:5trxﬂg§!;g;ﬁ 68 Pgry iﬁ%gc&rﬁr%%'lt‘d% nemgrﬁéngnﬁxﬁ&% 80 part oo | 97 | 9% L of Va4l % | s7
[err] requi K-%ﬁro-ﬁ-oiloro@triﬁ&mrom&ﬁ?lbexﬁmﬁ&%le dextrdses | BOXANBEEE 4| 89 | 76 | 72
EXAMPLE 3514 29 Parts of 4,5, 7 - trichlorq - 4 - tjri- ZZJEDargs of § -
.+ Ghjorg - 12 4-cb19rr>16r"d6’r%fnﬁmfﬂ¥ﬁﬂt¥}‘?e'tzrwr’aZ‘B*‘enz| m da2blle?dr & di 8q1 ¥ed Shdt hyl
tnchiﬁ@mZI m dClZC |4§6 78R ides 2 HioubehafMelimiizbie agi tjaga gnyi 1 90Q gart s3 qf a|10%|.
heagu-  hydr oxi de, 30 parts of nethyl alcohol,}] and 55 ticn of}
s°1’d£§§met hyI=arMﬁé-tiithwvaz-e’rﬂummqthféwnmda?@e parts driodt 8¢ (Wt d Predt 8Y |t Bydt fler
queou h I am ne sa g ql ear Hugd qna,
‘;m"’: Whs C 1 48 on pa ?,tS%q?cl}In oro-?tu‘ﬁ or&mc?hy}beﬁzﬂﬁ&agéﬁ 50 550 ; 34?5, ?5 i t%fi C?\fc B‘f ’50
of tconi-f | uorcnn”etshmbrotzaﬂﬂuorontcthgalhemmtﬂaml i ng depos|i B&d @8 )\sT@l|s6bf| the

n madE dazol e. pot assi um It of - lloro |- 2 |-
';;t,afcgegf sior o- ekl isrghgamaole 3| 87 g%c 87|68
3 @ith 2,5-bis(trifluoromethyl)benzimidazole 1,087,56% 95 | 88 | 80 | 79 | 74 | 49 _
extrafad| ysi s: | Found :|IC. 37.21; HI 1.19; N,
L exeqgt 86, d papitpp-triQuoropuethylpepzimidazole = - 95 | 73 | 66 | 62 | 60 | 57
__;-uzuur., T ' ! ! S
i} acetic 55 4,5,6-trichloro-2-pentafluoroethylbenzimidazole 94 | 94 | 93 | 91} 90 | 78 | 51
. 5-nitro'—2-pmt_aﬂuorocthyli)cnzimidazole _ . .1 96 93 | 91 A
EXAMPLE 24 ' ExamPLE 25
Peas, mustard, linseed, maize, barley and Solutions containing 10, 3, 1, 0, 3 and 0.1

rycgrass seed sown in John Innes No, 1 - parts per million (welght by vo]ume) of the 25
5 potting compost in which 5 - nitro - 2 - tri- compounds listed below were made in aerated

fluoromethylbenzimidazole had been incorpor-  distilled water. 100 millilitres aliquots of

ated at rates equivalent to 24 and 12 parts the solutions were placed in screw cap glass

g_o_uld be per million weight/volume of soil or equiva- jars, 4.5 centimetres diameter by 8.5 centi-
e 90 lent to a surfacc application of 10. and 5 metres high, which just filled ther: to the 30

: 10 pounds per acre, The plants were grown in brim, Five young specimens of the bilharzia

aluminium pans (7} inches x 3§ 1nches x 2 vector snail, Australorbic glabratus, were then

- Sugar- inches), one species to a pan. placed in cach ‘vessel and a perforated lid

-ca were . After 21 days growth in a controlled en- ‘screwed on to prevent them leaving the water.
> com- - vironment room the plants were assessed for After a 24 hour exposure period the snails 35

X ia%" 95 15 any herbicidal effects when it was found that were removed from the solutions of the com-

the germination -of mustard and linseed had pounds and placed in aerated - distilled water

sprayeld been suppressed by both rates, the germina- for a further 48 hours recovery period, be-
m.—mws::: 5 tion of ryegrass had been severely suppressed  fore an assessment of mortality was made.

40, 20, 100 : and the surviving plants were markedly The results obtained are summarised in the 40
. 0, : 20 stunted and incapable of normal growth, following table, each value bemg the averagc
whilst peas, barley and maize were relatively of three rephcatlons .
unaffected,

ga{lons.
environ-
---3/day
at 75—
s Were 105

3.

e elght

-3 com-
rbicidal 110
follow-




C, 37.15; H 1.17; N, 10.83; d, 13.89; K, 15.09%
in 40 mllilitres of anhydrous ether and dry
5 23.1 Grans of 5 - nitro - 2 - trifluoro- hydrogen chloride gas was

[err] req.:
EXAMPLE 36

passed-tnrough 15 met hyl benzi m dazole were dissolved in
250 “Until “précipitati omwas conplete*—Fre~sotid = . : o EREE
mllilitres of absolute al cohol, Adams platinum was fil tered off, washed

with ether, dried - : . catal yst was added and hydrogen passed

and recryst al ised from- concentrated hydro- - ' t hr ough

unt | 3 mol s of -hydrogen had been chl O'I”Irqusgil d to give 20 grans of 5 -

| a:

20

'corrpounc;'s of "the

-- .] is -_cy’aPn

‘15 by admixing 100 parts of diesel oil, 5 parts

EXAMPLE 26 -

- by grinding together 100. parts of 4,7 - di--
her eof ,  wher echlogy S -_gt{n i(fr meﬁﬁfb&z’ akale,
a] si gni fi cangets bhdialk ahdosh puets ©f farbitktlored

east one ofieaerfe FeOd prettgbler pojvder.cThij wot-
otable

residual insecticidal effect,

- EXAMPLE 27 :
A-molluscicidal composition was prepared:

of 4 - bromo . 5,6,7 - trichloro - 2 - tri-
fluoromethylbenzimidazole and 2 parts of oleic
acid so as to form an oil solution, This oil
was sprayed onto water surfaces and spread
over the water allowing the active ingredient

to dissolve therein; -

: ExAMPLE 28 :

9. Centimetres diameter- filter papers in
9 centimetres crystallising dishes were treated
with 1 millilitre portions of acetone solu-

- tions of 4,7 - dichloro - 2 - trifluoromethyl-

benzimidazole at concentrations giving de-
posits equivalent to 1087, 108.7, 10.87 and
544 mg/square metre. Batches of female

- house flies (Musca domestica) lightly anacs-

thetised with carbon dioxide, were introduced

, L - and it was found that there was a compRfk-
An insccticidal composition was prepa &r 'kJu of flies at all four cogepdtratighst Flies
: Have
wher e
: and . -
w; d 11 Grams of 3 -.amino'- 5 - mercapto - 40.
spra?ggon paimbgtﬁcgylts gg?vin%ﬁg E?)gg O-I;)rtho - phenylenediamine . dihydrochloride
: - were refluxed for eight hours with 12 milli~

litres of trifluoroacetic acid. The solid pro-
duct comprising - 2 - trifluoromethyl - 4 -

aintained under similar conditions in -t
absence of the chemical were unaffected.

EXAMPLE 29

trifluoroacetamido - 6 - mercapto benzimida-

- zole was filtered off, washed with a little
- trifluoroacetic acid and recrystallised from

benzene ‘giving 4 grams of the crystalline
product of melting point 229—231°C.

: EXAMPLE 30

Nutrient medium known as potato-dextrose
agar medium was made up in molten con-
dition with incorporation of  compounds of
the invention at various concentration levels.
The medium was then allowed to set in petri
dishes - and plugs of actively growing
mycelium of the fungi listed below were

- placed on the plates,” The concentrations

which were found to restrict growth to (a)

50% (b) 95% that observed in control plates

are recorded.

s mam——

amno - ..______V___;L.g___&bsg,—_bgd__&ndrl lution which was_jnitially 2.
- trifluoromethyl benzi m dazol e dihydro- 20 o rleg- b[;)\r/]m
dA'urned green. THe arconorwas—Thiorrde—(Metttng—potnt—262Fer+-G—w :
técom ’ renoved by vacuu %‘E?‘Faﬁ‘l"éﬁtﬁfaﬁh% 80[err]Clto e
posi-tion).- - gi ve a bl ackj oigd y|jresi ¢ uey Vihp Gh sl_ dj sso ve_
Anal ysi s: - Compound ) .| pewinfl ppm ppm 6?31134. m , _ 3. 05;
a, ?!25' 75 N, 1b"[IL.Ulz-obroél%-5,6,7—n~ichloro-2- [ETTTrequries—rs ‘)"F' S4—H—2-92; 4,
25. 91; N, ~15.33% .~  triftuoromethylbenzimidazole . 10, | 100 EXANpLE ?’0? &
and-added to exdess caustic soda solution. "To 2l ?xtgr, hdf: 5.h5_ anszof
4,5,6 - tri- . THe2r éHuidtlacp-Swetli2on was [filtefed apd thg = chf oro -
trifluoromet hyl Henzi AyPEFEybaEmideole; r atle IMeuf rigd | $edOwilt rsohydr dkh| or i c
acid and 3, assichiono-2iflodnlliL T €5 [0f _coheent fat ed sul phyri ¢ pei d
acetic acid, and the bembiidddlerg precipitateoo | 100. | 100 3Q r¢ pdded 18
nidilitres of flum ng: nitric filtered offf, waphed Wth vater,| drieg and
464 4 4'&’@;5@32&@5@‘1%# litrg ﬁ{st g5 [Waen (the imnitial
‘récjystal lised flrombenzene giving 12.8 gr e ~ reagtion
h@ 1subsi ded t hg fni 48,6Hrizhlom-trifhioro-0f 4, 5,16 - tyichl¢pro - |7 - nitro 2 -
{1 uoro- methylbenzimidapaleced on ar| @0 paoh { owo 1Jh(m_r'. The i x-
yl benzi m dajof.e46%ljic§1ioggl-@iﬁ\im@c§— 221- tjure was codl ed c}nd poured pnto
¢e] the 223[enr|'C) methylbenzimidazole 100 L 100 | 6Q 20 | o
efipitate fil terﬁetzllégf7 , vvashfegd W th watler 4p 5 sbop’ ngl ysi sf. .
enhd . C| 2848@/-tpracgorg@d- ( 31.35: N,| 12. 0 .
2r4] requires: LC 2 flugoget ‘flbeﬁz.‘%‘g?z"'el . 3110894 NOO 1h BBog O 0
- 4,6,7 - Trichloro- 5 --nitre - 2-- trifruore-
Qy! benzi m da.-zmés r&%':ﬁdx&% tRzRicggh czoz%SJ;u%é "} % the di e 5t0 \M%S -
tepared in a FdssdsdsH mi¥R- molluscicidal activig/. ::ed, awzg‘gﬁﬁ‘rﬂﬁwgﬂvlc%etf zlgsgr ﬁﬁfh :
rtzpdi ment, the ' [err] ~ dish. After 24 hours@ﬂeQﬁsﬁ%! wete B¥&ththddOn 1 S

35

45

50

55

60

10



a mercapto group.
According to a further enbodi nent of the

___I_ISuLeD.T_L@J:L,——t—h-e—S-U—bSt | tut ed benzr m dazol es bear -
il ll

ductr on he correspondr ng

70

o hereof err] [err] [err] [er r]

‘nitro substituted 40 - X have the significance indicated
herei-n, But benzi m dazol e. . where at | east one of the
groups [e&ri], [err], [err] ~According to a yet further enbodi nent of
_.and [err]jis chlorine and not nore thar.®8wésl the invention, the substftuted
‘benzi ni ddzol €5 75 of the groups [err| [err| |err] and .

_[.%rr ar d hydrogen earing nitro gropups together with other: sub-

0,; Accarding to a yet further enbodi nsghlpro-%titueqiﬁtrkhlcgl;ﬁ; hal ogen are
P i WWG#}Y onf #-ififiggpm unds of
0.lprepar ed by _ _the_ preserltr o
ppaift ration of the corfespondi ng substi | brpgiggidazole | benzimidazole ' ho for myl a; -
—>bgnzi m ddzol e. 50% ~~950/~~~~*5%~~~95% e 0

5o WIAT VE QLAIM 1 S: - e - in claim 5 which coptains as an
agtive if- 1. A phys|Bvetivhersadmingea i vp fpostt on <dPedi et U4, 5 - _
difchloro - 2 - trifluogppethyl.: 55 whichgcontg ns %51 an %tr e ingredient

6 alsub- Benzi m dazol € stituted behzim dazole the | ow ng: 7.

~ . Ajprocesg for-the treaBamairb‘abm‘ plants,| &dfnul<ato - <10 10 _
the soil.,l] and or aqu areas V\:hl ch fom _ plises appl ying.

0 ' . ,

“thereon ¢r thereto a 'F’S”xy Pap <10 47 <10 b | ogical |y
agtive conposition as wwzm:uoanwﬁo <@ny of3 claiam 1-430 of a salt or a

9 cprmpound as claimedfin claim8 or clpim11. As new cpnpounds the
splts of sub- stitut e WM dazol s of tHé foﬂPuI p: <10 <10

o[prr] ' : 65 :

EXAMPLE 31 Concentrations ppm %, developed 15

0 The compound 4,5,7 - trichloro - 2 - tri- 500 - ' 3 .7

fluoromethyl benznmaazole was' ground in 250 10
.. 5 presence of equal weight of china clay and 125 30
0 - 10%, of sorbitan mono oleate to give a wet- 62 55
...... table powder and this was suspended in 31 90 2
water to give various concentrations of active '
B ~ ingredients and then sprayed to run-off on " EXAMPLE 32
£vapor- 10 cucumber leaves  which were subsequently 25 Parts of 4,5,6 - trichlora - 2 - tri-
over each ' dusted with spores of the mildew Erysiphe fluoromethyl benzxmxdazole 3.35 parts of
examined cichoracearum. Development of the fungus sodium- hydroxide and 100 parts of water
_complete- 35 in comparison with that on untreated leaves were found to form a clear aqueous solution- 25
<5, Flies is recorded. . of the sodium salt which did not deposit
crystals above 0°C. This solution was evapor-
ated and on cooling crystalline 4,5,6 - tri-
chloro - 2 - wrifluoromethyl . benz:mrdazole,'

L ' sodium salt, was obtained. 30
wadiio - 4 . . : i
hloride Analysis : '

12 milli- Found : G, 30.75; H, 0.39; N,9.06;Cl, 33.98; F, 18.16; Na, 742%,
<2 pro- C,HN,Cl,F;Na req.: C,30.85; H,032; N,9.0; Cl, 34.16; F, 18.30; Na, 7.38%.
“":m‘!,n: 45 ExXAMPLE 33 . of water were found to form a clear aqueous
"2 hittl 35 30 Parts of 2,5 - di(trifluoromethyl)benz- solution which on cooling deposited crystals -
-d fr ¢ imidazole, 30 parts of industrial ethyl alcohol, of the sodium salt, .40
rom 4.8 parts of sodium hydroxide and 80 parts
Lystalline . )
2. . Analysxs

* Found F, 41.10; Na, 8.45%
F 50 C,H,F N.Na requlres F, 41.29;  Na, 8.339%,.
dext
__uxcr:;f o EXAMPLE 34 ' EXAMPLE 35
o 4H 29 Parts of 4,57 - trichloro - 2 . tri- 2 Parts of 5 - chloro - 2 - trifluoro-
- levels. fluoromethyl benzumdazole were dissolved methyl benzimidazole, 6 parts of potassium -
in petri 55 with agitation in. 100 parts of a 10%, solu- hydroxide, 30 parts of methyl alcohol, and 55
growing _ tion of trimethylamine in water giving an 70 parts of water were heated together giv-
= were - aqueous solution of the trimethylamine 'salt ing a clear solution which on partial evapora-

iion 30 of 4,5,7 - trichloro - 2 - triftuoromethyl benz- tion and cooling deposited crystals of the

to (a) _imidazole. _ potassium salt of S - chloro - 2 - trifluoro- :

2 plates 60 ‘methyl benzimidazole. 60 -




and salts thereof, where in the above formula X is trifluoronethyl or
pent af | uor oet hyl, and [err] [err] and [err] are the sane or different
and_sel ected from hydrogen alkyl—hydroxy, al koxy, nitro, hal ogen,

pseudo- hal. ogen.,.....__s_ub stltut ed. aI Kyl , carboxy, carboxy ester, carboxy :
4rifluoro- am d; N—substltuted car boxy am de, N = wers—Tmn THew.. ..
above fornula X is trifl UoF 0- 221- ~ disubstituted carboxy '
am de, amino or nono- nethyl or pentafluoroethyl, and [err] [err] -

15 or di-Ssubstituted am no, thiol, aI kyl t hi ol and and [err] are the sane
or- different and sel ected : 1,087,5610Xygenat ed derivatives

t hereof, sul pfomrT—acrt—from:- ﬁgefr—a-l—}eyl——h-yd-F—e*y——a-l—k-e*y-—m—t-Lg,_JO
ester and am de, Agglysisa| fau c;oget h8r37"¥1th ha o&\ﬂglgseudo hal ogen,

gubstituted alkyl, CH CFNK req.: is! mge}gPél ﬁa F%g:/téed from

wetting carboxy, carboxy_ester car oxy ’m dé
agents and soki d jsfegyli Eﬁf‘éﬂ Fﬁci% 2 - trifior gpilliligreseef- anhydirux ytherndnd elry N -
di substituted methylbenzimidazole: werctég}ssolvca m%‘ &hﬁk? Q&Eﬂ as‘E ?Q‘Pmp‘f’éi ﬂ&m# Et
as. carboxy ami dﬂ!}llxtmﬂ’Kbsomte dih,-Adains flhtinGid0- was filtered off, washed with ethero d?iEJrEd
inclaim 1 speéh g{l %lugtide‘p aild)rhnds’ecn saassttdutaad xamsnmsedt hrom | conoadubsaeh {ytiel  and
OXYYEN: 75 1o ihebed and theH;glfx fon hzﬂf FdEfus Fl@j L er 2ot nt Sapmieast
one .ated derivadias Lhe i tpﬁénm:ga cthylbenzxr‘z,ndazole dihydro- 20

orx lténé poxnt 62°q guth decom-
material sel ect eshobadobyp tzdam:gﬁiampuﬁpﬁmgoos;l gag poa
solid di'luents; 8&eir blagk dlglsesidas ovbish aves dimdtedve t o Q. Corrpounds ‘as cl.ai ned
4 aim8 com Analysis: 25 nol |l uscs and paints.
£sfng the ni um sal t Foundet al salQ, 348md H, 3.05; CI 25.75; N, 1540%, -3. A
54 ol ogi ca|3$ act i v&HerhFoli temins:a<C, 350431001 sCL 25915 N, 15. 334
Edampirexy in cl aim  lgnhidgdd R\O&rc@é Qact:stﬁs sda& lsbiMGon. 10--
'--_unds as cl gj’¥eeti mixpre o5 g@ms of 4,5,6 -tri-  The resulting solutiof OWRORIRRAN #ad the
- copppund sel ect %ﬂfﬁlﬁé' t r°§;tzylb°“z‘§ﬁ i %‘F‘ndﬂt{;*i’fge!;?!fﬂ’eﬁglwwwwocm tagid and

1Nng

of ‘toncéntrate iDitAted s
tef Fachl or o 30 2were tddbdd! Y0 In ifB hg Ered o&hwashe with ~water, (gn d and av
Waen il - recrystafli ne glvmg 12.8 grams

Bubst it ut edacid in 1 millilitre portions,
f uor. orret h | n hacbévlmdm thezoixese obs tde 01'(01!’ ;S @ichloro - 7 nitro - 2 - triffuoro-.

dhzol e, uxe for b houry TTh¢ mixor quethyeraipidaente i (melday qioe; 21—
2 -35r m,g;ﬁgcgﬁd 1%?°§§ﬂéﬁn ng 22§1C‘3 d| chloro - 2 -- 15

-] uor onet enz{ gsazol e, 4,6 - oro-
uor onet hyI ben2| zelfbg 47 - 28.80: 0. hl
¥y H 30,
.1 uor onet hyl benzi m,lqlagn €0, ,equ,rgs %’ 28441 1 ;903 ﬁ@%mg ?2
-4 uor omet hyl - ,henzir zoge chloré > it

Al uoromet hy| hahsiie: azz@ie (mefling m‘ﬁ RS 2 - 40 1 g

i-f] uor orret Ay/| wermrdpated] BzDkiMilar way. NI L1 0 - . | o

#H uor orret hy| bésserdinedtez o| ferther Zmbodimewyothe 5, 6, 7 - yic loro - 2.-..
i-fll uor omet hyl mvenuon is for compounds of the 2 Getio, 85 ' 25

T:"“-"-'azole 4,6, 7 - trichloro - 5 - met hyl - 2 - vghlere |n I{he c’t)o‘\‘/e formul a

s trifluoro- trifluoramethyl benzim dazole, 27 ‘(T'r"ﬁ nmet hyl or -

S jaf | uoroet hyl, and [er rf [err] 45 fluoronethyl)be m dazole, 4,5,6 -

tra._‘.hl oro - and [err] ar he sane or different and sekected 2 - - ) 3
pe:{(alafl uor oet hyl benzhm c—ﬁlﬂ 5 - frqom QYtgrtlQQ:‘&‘f”wh&L Ikylk" Ikydﬁpx%

kdxy nitro, e=%i t 10 - Xhave the slgmﬁcance indicated herem but 65
pe_;;j_. af | uor oet hyl benzi"m‘%z c—“'n/l ogen, pseaticoahizisogengf tsupsips Rt B R

%ql . 4. Physi ol ogl‘"&dam g CERER) W"cmkﬂsﬁrdtammorsub— 3!
caffoxy, carboxy ester, cdgboxy amde, N - * KComtinets

=%§

20

Accordmg to a “further embodiment of the
invention, the substituted benzimidazoles bear- 79
55 and salts thereof, where R, R?, R? R* and g:;gct?n i S ore A e ..
: on of the corr
Xhhave tl;e SIgmﬁcax}cehmdlcated herem but benzimidazole, - esponding nitro substituted : N
where at least one of the groups R!, R2 R? According to a
yet further embodiment of
gxf)c:hR‘ is chié)lrmc2 ang! not. rfnorc than two  the mvcntxon, the substituted benzimidazoles 75
6o o e grc(l)ups R2, R* and R* are hydrogen. bearing nitro’ groups. together with other sub- ' :
he C;r%rselnntg u\;(;e :t yet fu;‘ther embodﬁnepti stituents such as halogen are prepared by 4
ion is for compounds of nitration of the correspondin substituted
the formula: — benzimidazole, p. i : :



stantially as herei nbefore descri bed. N -

di substituted 50
4—aS——eaFb6*y*&HFGG-&HFHG-GF-HBHG**OF—d+ sub-

substituted carboxy am de,

5. A physiologically active conposition
cI ai med

gxygen- mhlch IS a herb|C|daI conposi tion. ated
EHEIRGIEE T 1 R %
herbicida_ conpos and amide, radicals, excluding. the
cases’ 1 1,087,561

—where.X i g titl ugmrmt hyl _and where I!’Q§ SP is stited }:Lk;cl car ng%._.
carboxy-epter, WHANOWE CLADA IS: ._hydrogen malﬂyls whith E£dntaéns aseh haelive et hoxy

s 0; i de, N} subil 1|‘ ﬁuwbsdwtowaiﬂmx lunrmosmn- gredienpi,Sc- adﬂtbbxw- ZGﬁHW@P’ethfler M s
Hhyo ic ingredi

_ ro, cpl oré"t ute §f IE lé ngt B}Sf mé %Z"% roges 8) O dement of rra?Es yl

' ‘;‘!"f o yor orrey il PR 1 ol R U SH Goich ol
%FP | 4hi o V\/ner e [err] and [err] ar,ﬁls&acﬁpblyia?tt yebn Of tHefeto- a pbysysgenat ed

) d@,; vat i vies thereof, and_sul phonic | ulogicathe tabsve composuiqerae §leimed imN6P

. byie:] aref the acid, estgr and anide, radl‘@& Ed“%ﬁﬁ e ? °°‘2!5°“nd sanme

S-amind-are net hyl or thoz,c or-where [err] gmgg‘,‘ sgftsr],f [err]

L CLAE- (@R r]l i s a _e,, bot h. et hylmuﬂua&ianzxdﬂeazslarmltw #fnuld3 ¥ano,

- dwwno substltuted a no or —X groups [err] to R4 are hydrogen, or
where [erfr] capto B -ﬂp rr] [err] and [err] a;e all fluoro groups,
and ex- 14. As nemrc ounds any of the follow clydi ng those cases
where. X ijs pentafluoro- l,ng:compounds: 4,5,6,7 - qugg\?hloro - 2 - 50

- ethyl and either where [érr] to [err] are all hytde Coeit : 65

- sofufidaf | UOr qmet hyl benzi,m dazol b € e Aot Brgiutal 1= ¢ Ben or fludame or where

a anEl&hé’] and [ er g ;4rfud % amog,efhylfl trifl BT aget hybeMei ni dazol e,

.amérant! [err]{ and R:gers, [R* ane ytirtﬁgamc or different- = 4,5,7 T Ichioro 2 -

g:f: 45 | uor qnetoh;ahd)@ﬂtz:ted Hfom hydfoRen, Akylnéwmx&:’onpounds t he 1gubsti tuted

289 8%l ¢ 4 gl b Glegen, pseudop ~ benzi fi dazol es of the

-8 | stltute '1.1 r: rhox ester, ar
- tri gtbJTul a: - amide, lﬁé ﬂg h ’wlﬁre in” thEi'aGtRL Qbrhuta R is tlifidoro- 55
7 3dlwor onetihyl b%ﬁ&sﬁuﬂ&l&btﬁy afhide, amudal (ﬁhﬁoﬂé-o methyl or pentafluoroethyl, and R', R?, R?
2 triflyorgnex hly-l;dbemmdmmigg ollud,’ allgylthmh andr oand R* are the same or different aqd selected
6 - chlofo - 2xygenape 1dprty v ),1 % ng, hydrogen, alkyl, hydroxy, alkoxy, nitr e?q]
4 hl ster e, T2 1‘10 etl er i alogén,  pseudo-halogen, substituted alky
chiorno aterigl scﬁ &d It R & arbox carboxy ester, carboxy amide, N-
benzi m dchO e,ag tS'an@ liar:ﬁhrt'dxlu&ts- t rifluor 0subst1é@:d carboxy amide, N[yﬂl'sﬁﬂstltuted
met hyl benzi g daz.oIAephydolegxcbli)ozcnve-c0$p® tign as carboxy amide, antimoi grhingyop or di-sub-
trifluoradmeth am Z pp@Clally suited for use stituted amino, thiol, thipl and; oxygen- 7%
trichl 5 as a ch ins at least one ated derivatives thereo sulpho’mc acid, ester
r '_ chiorg - mat ‘i: t(ilc:}1 tg Toup compnsmg and amide, radicals.
- fl uoromeq hyl bapz & Q 131e substances attractive to 9. Compounds.as claimed in claim 8 com-

. ~15. A procegs rhainscd ind gainepar ation of a 65prising the ammonium salts, metal salts and

A i actiye Gompagitipn a ipg salts. 80
su bSt ' ut ed bec a%nlleT in caxm %{Fchegor?‘ﬁams as :f‘fpwesCI LY gﬁ .Compounds as claimed in claxm 8

' ingredient a compound selected from 4,5,6,7 - comprising the alkali metal salts,
tetrachloro - 2 - tnﬂuoromethylbenzumdazo‘ 11. As new compounds the substituted
. 30 4,56 - trichloro - 2 - tnﬂuoromethylbenz— benzimidazoles of the formula:—

. . - : umdazole 4,5,7 - trichloro - 2 - trifluoro- _ -

7 R* and methylbenzxmldazole, 5 - chloro - 2 - tri- . &t

herein, bl}t 65 fluoromethylbenzimidazole, 4,5 - dichloro-2 - _ '

5 R R, trifluoromethylbenzimidazole, 4,6 - dichloro - R

amino or 35 2 - tnﬂuoromethylbcnzxmdazole, 4,7 - di- Y /

chloro "~ 2 - tnﬂuoromethylbenzmxdazole, =g It —

i of the 4 - nitro - 6 - chloro - 2 - trifluoromethyl- 3 ’ ' " o/

woles bear- 79 - benzimidazole, 4 - chloro - 6 - nitro - 2 - - \ /“'"’"" .

by the re- tnﬂuoromethylbenzumdazole, 4 - chioro .2 - LN

substituted 40 trifluoromethylbenzimidazole, 5 - nitro - 2 - |

trifluoromethylbenzimidazole, 4 - bromo - r*
: 3,6,7 - trichloro - 2 - trifluoromethylbenz- =~ . - 85
83 75 i imidazole, 4,6,7 - trichloro - 5 - methyl - 2 -  where in the above formula X is triffuoro-

other sub- { -+  trifluoromethylbenzimidazole, 2,5 - bis(tri- mecthyl or pentafluoroethyl, and R?, R? R’

parsd by ‘| 45 fuoromethyl)benzimidazole, 4,5, 6 - trichloro - and R? are the same or different and selected

subsntuted t 2 - pentaﬂuoroethylbenznmdazole and 5 - from hydrogen, alkyl,- hydroxy, alkoxy, nitro, '

! nitro - 2 - pentafluoroethylbenzimidazole. halogen, pseudo-halogen, substituted alkyl, 90
: 4. Physiologically active compositions sub- carboxy, carboxy ester, carboxy amide, N~
stantially as hereinbefore described. substituted carboxy amxde N - disubstituted
50 5. A physiologically active composition as  carboxy .amide, amino or mono- ‘or di-sub-
claimed in any of the preceding claims 1——4 stituted amino, thiol, alkylthiol and oxygen-
which is a herbicidal composmon ated derivatives thereof sulphonic acid, ester 95

6. A herbicidal composition as claimed

and amide, ra_dlcals, excluding the cases



13 wherein at
[err]
in the above formula ducing

| east one of the groups [err] to
IS an am no group, which conprises re- and salts thereof,
the corresponding nitro-substituted

wher e
X

is trifluor orret hyl or pent af l uor-emret hyl -and benzi m dazol e.

7020 -[err]; Terr] and e the=same—or i erent T8 AProOTeSs:
for the pr epar agnmw Eg “ﬂ sel ected from hydrogen, al kyl, -hydroxy,
‘'substituted benai med in.claim . al koxy, nitro, hal ogen,
pseudo- halogen, sub-* 11 wher ein at | east one of the groups [err]-to '

stituted al kyl, car boxy, car boxyest er 4 (eAdpOXy- [err] is nitro, and not
- nore than t-v.e—e-f--t—he-—- -G ————
groups [err] wlmre[lérls Jriftyetony thﬂyadql en Rvihi etfited dlwl, CaWBX)QBarbmsm tatiogyt 40
D e L P
bsti tut ed meth 'ptnﬂﬁoro?ﬁe Infett y‘b?)rarrxﬁr (r?), E 5 bstxaiﬁjg sﬁuﬁ;‘ lolglﬁavlthml and

benzi mi dazsl ewhkt RN ahé ﬁzrﬁe bbth Oieuhl tor Qi) @kkRenated denv@mgmae&feﬂlddﬁrphdﬁ&t i ves

t hereof, and &mtophtbyn (or whcr&ﬁi;1 #hdpRoerstbe f @rid,tesrer qod alﬁ,aadlcnis wliercsatljeast 45
acid, ester a m t c°§°§Y, %Hé‘?‘%lRét ones p flﬁtgéﬂpbgtn ¥ éz’“g_ &’ #s
claimed in cl R o 1&%}% éecff e ge gﬁ‘g %ﬁﬁj’? s‘[’é??‘f B TahEFerr]
11 which c @nd Raexrelan usr By hRsRONd-14. BRs R coinfoubdd! a8y binGe BN6k-NOt

nore than tV\Dclaﬁngtihese cnsasgwthrcam tsq:cmﬁﬂdohe firgr comlpaunds: 456gr-0t¢p o+ P - eor ],

rr] an r pthyl apdeeith di’ﬂqg to R* are all lygro- Aﬁﬂfh’éwxié‘bﬂ?fﬂ%gﬁ azole t i-ut ed
Lgnz% madg.z([j)lee e?x aradee y ! and R* are methyfef? ro - 2 - trifluorome t{'y?benzml zole,
or I’%l %we 7 - tnchloto - 2 - trifluoromethylbenz-
S

wherein [els ] 'i:érnepo ~ heTstdsidiRy © ui'l &oR) G¥ Lidichloro - 2 - trifuoro-
=nce i ndi cat ebtnzimidedols of thd formutat-h trif| uornttthylbenmmldazole 4,6 - dichloro - 2 - tri-

Facetic acid, trifluoroacetyl chloride, tr |ﬂP*P ’eylbeﬂ d%ge, 4 o+ dighlerg -

. ther eof , where in the abgve formla acetlc gﬁ?‘ i iﬁ;}%ﬂ’ 11}91 g@ropi onic
- Xis trifl uorognat hyl or pentafl 1401 hxl ﬁ{}gf 2. tnﬁu(,tomethyl_ _

i.pent af | uor opr opi 'ony de or pentaf | udemimidazole,[ &rr ]:hk{rer- '} [ eifiadro-arcg
[frr] are the sane UTlOdl fferce'nt'\ pr.opi oni cne%ﬁh?@m@eol% 4 - brawlo sef.®¢t-ed from

" hiydrogen, al kyl, hydr xy, BuA B - Dic : ‘P{%}ﬁ bespippisezole
; 7‘ koxy nitro, haI ogen do haI ogen, sugiluom‘:b@ng? ,yetm&r tﬁﬁﬁ FQ’!fm

| . 15. A process for the preparation of a--

g8 substituted benzimidazole as claimed in claim .
13 wherein at least one of the groups R® to
R*2 is an amino group, which comprises re-
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65
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35

and salts thereof, where in the above formula

X is triffuoromethy! or pentafiuoromethyl and

R%, R% R" and R® are the same or different
and selected from hydrogen, alkyl, hydroxy,
alkoxy, nitro, halogen, pscudo-halogen, sub-
stituted -alkyl, carboxy, carboxyester, carboxy-
amide, N - substituted . carboxyamide, N - di-
substituted carboxyamine, amino or mono-
or di-substituted amino, thiol, alkylthiol and
oxygenated derivatives thereof and sulphonic
acid, ester and amide, radlcals, where at
least one of the groups ‘R% R*% R" and R®

is chlorine and not more than two of the -

groups R%, R% R’ and R® are hydrogen.
13. A¢ new compounds the substituted
benzimidazoles of the formula:—

and salts thereof, where in the above formula
Xis tnﬁuoromethyl or pentafluoromethyl and -

R R, R" and R?2 are the same or different

and selcctcd from hydrogen, alkyl, hydroxy,
alkoxy nitro, halogen, seudo-halogen, sub-

ducing the corresponding nitro-substituted
benzimidazole,

16. A process for the preparation of a
substituted benzimidazole as claimed in claim
11 wherein at least one of the groups R! to
R* is nitro, and not more than two of the
groups R* to R* being hydrogen, which com-
prises nitrating the corresponding substituted
benzimidazole which is free from nitro groups.

17. A process for the preparation of sub-
stitated benzimidazoles as claimed in claim
11 which comprises reacting the correspond-
"ing diamine of the formula:—

wherein R, R2, R® and R* have the signific-
ance indicated in claim 11, with trifluoro-

. acetic acid, trifluoroacetyl chloride, trifluoro-

acetic anhydride, pentafluoropropionic acid,
pentafluoropropionyl chloride or pentaﬂuoro—
propionic anhydride.

18. 4,5 - Dichloro - 2 - tnﬂuororm:thyl
benzumdazole
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