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Net herl ands 10 pat3¥e {3 %lzp ?g % %gr?z 2Yhe 2-trifl uoronet hyl

derivatives nost frq% Péﬁl %25 ]d6g§ g]i Fdes have been substituted
in the benzene portion of the benzim dazole ring systemwth chlorine and
nitro groups, wth(i4heﬁmmmzemmpmm1@nmrmﬁak trifluoronethyl -

4,5,6,7 - tetrachl orobenzi m daz&l@PABATIQNl fluoro-- nethyl - 5,6 -
di chl or obenzi m dazol and heanzI trif] uoronethy, I - nitro - 6 - 15

chloro - 1 - n}aé mﬁi&?ﬁy" | 9% gm%{ nds have
shown their gg %‘%é&cy aflxﬁaanaﬂﬁa, @a s .ﬂﬁlfﬂg g i-aL @i dopt er a,

such as Soutllrceb dexlareytind nmantianl r@iﬂuclihrepﬁlydm:a phiera tngiy de g&uechtoas, house flies
and nosyui t ‘?fh‘\é%’a lt t &5 to by perfornpedy tor hsrRerayrly. described in and 5

di chl or obenz¥ g@%’gﬁ q;gq! el my=_ 20 - WOr m
| arvae at 25Qai9aM) bi tFui-tﬁmmr& ﬁ} lqnma&agﬁi Ffé{a%s E%‘ﬁ& oriental

20 roaches anchulbsl hervigdey,i hmamtxdds,hamlhs@ire canﬂcuesad:tncmsl msanphtdnn fact its

activi ti agaﬁ’(ﬁs’?ﬂ? aept é%lz’lgl ?ﬂl 3] 5é5531’0%3‘é la“ Bneric
conpound, 2 2% fo ity iy n‘l’l‘t’;ﬁﬁ” _ has the sane

excel | ent ao&ehzﬁmﬁ%olagag@s{em a,{tuaﬁ 525@ cp@m but no
activity at olyds @an@ZI—eméﬁor@gﬂlVMsﬂ, ,ﬁV |- kmmldor@lﬁnzmudazm trliﬁuuse fli ES

td hnghShtiglomemgifmidazolen and ey “‘tﬁ‘i‘é‘?‘é“%’h
gtralnglnm dagglcggw g SPATRRCTEN, RCIa  iese coppeinds avfh,glwn %Fanl c phosphate
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insecti - mﬂwag TRAV Tnne AR xho’sf@ﬁskssmei 1 m @ct i on.
| arge ¢ ass eisonghethy -k e dichlprseptinnidizdle iveshi Ghnﬂmﬂellbéémtme'hg usecéj%and

whi ch have atoj’d%ﬁal%%g ﬁw%%§%§tﬁ“m 5"“‘ st lfgeed, Opgsy @il | nsétts pl us

a |l ow 30 Fn0arid 1% a 1§Q,E] B mmﬂ,fﬁlﬁ’gst chl ori nated

hydr ocar bonsmetiyhny,é - dﬁﬁloﬁﬁmhh&lazmslias #etshivecexcellent bem@r geinst Soplves phat e
i nsect i C| desanaweneﬂarvaerfel ppm tut tng aptivifn At the same level against milkweed
bugs, house Hies, oriéntal yoach and boll weevil In general, these chlorinated 25
benzimidazoles do not apptoach in:absolute activity, the organic phosphate insecti-
cides, -nor do they have the seme broad- spectrum of action. |
_ Two large classes of marketed insecticides -which' have been widely used and
which have a reasonably broad spectrum’ against: many' crders of insects plus a low
30 dosage range, are the organic 'phosphates and the chlorinated ‘hydrocarbons. Many 30
- of the most active of the organi¢ phosphate insecticides are extremely toxic to humans B
and -their toxicity by intradermal absorption is of the same order of magritude as’
their toxicity by inhalation. Thus, these very- toxic compounds are extremely dangerous
"~ -to handle, even when using’a‘gas mask or oxygen mask. The safest of the phosphorus
35 insecticides, Malathion, (Registered Trade Mark) is still widely used, but its spectrum 35.
is not as broad as weuld be desirable and many species of insects or mites have '
become resistant to it over the' :
The deficiences of the chlonnated hydrocanbons are of a dlfferent nature. Resist-
ance is, of course, prevalent; but this problem is not as serious as might be expec-
40 ted because of the endless succession: of new chlorinated hydrocarbons: which have 40
been produced. The “chief drawback to the use of chlotinated hydrocarbons is their
their persistence in soil and ‘water for many, mafiy years, attributed - chiefly to their
metabolic stability, Thig: persmence has How begun to. aﬁect other forms of hfe, ;
mcludmg bxrd.s and ﬁsh . o . , :
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and their toxicity by intradermal absorption is of the sane order of
magni tude as their toxicity by inhalation. Thus, these very toxic conpounds

.. ar e ext-renel y dangerous—totandte—evemr—whenm ust g —a gas TTESK O~ OXygen

mask. The safest of the phosphorus 35 i nsecti ci des, Ml at hi on,

(Regi stered Tra%@/ﬁrk) Is still widely used, but its spectrum 35 is not
as broad as wou e desirable and many species of insects or mtes have

becone resi-stant, to it over the years. The deficiences of ‘the chlori r'rat ed”
hydrocarbo@s are of a different natur 826508 st- ance is, of course

preval ent, but thi's,_ rolemls t as serig a m e _expec- . " ted
because of the ?%gg%ﬁxﬁ@ %ﬁ%&‘i gg;ﬁgra H%' whi oY
have 40 been pro mﬁ@ wem aeea eﬁaﬂn le CibpRhddnett ed -

hydr ocar bons i's tehfedmulathei r per si st ence in 50| and water for nmany, many
years, attributed chiefly to their netabolic stability. This persistence
has now begun.to affect.other®ornms of Ilfe I ncl udi ng birds and fish.
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2 Thus, there is a need for ' #,&yde and acaricide
activity, @plch hava a br g ™ ) 3. “-m hanéle and are 5
non- per si st’ent. . The i'nventi 6n pravides a progessgfor preparing a

benzi m dazol e conpound of the fornulae: 5 [err] wherein Y if
For H when Yis H Zis F, Hied, [err] or,herr] when Yis F, Zis H dd,
[err] or [err] which conprises heating an o-phenyl ene di am ne of the
formula [err] 1Qnherein YMHOF 6 B; WndnSY 3SHOS L REH, @DQUER, WLEFQDOIﬁCkvﬂenOf the
formula [err] Weke, Z is HL @Li-ACE, orS—aE,~deH, | mﬁdlahpﬁseshea'ﬂng ahraxpoa:‘me@n al so
provi de a procesﬁmmheféwdh@w@ reaction described above is carried out in
the presence of dilute hydrochloric acid. The insecticidal conpositions
contai ning the conpounds of this inventi®p and 15 . their use as

i nsecticides and acaraci des are described and clained in our copending 15
Application No. 22589/69 (Serial No. 1AEﬁEe8). The foll ow ng Exanple
descri bes a process which is-analogo',Q whi ch may be used to prepare

t he. o- pheny-1 enedi am ne starting materi al fr t he process of the present
i nvention. 20 -~ A solution of 40.5 g. of 2,6 - dinitro - 4 -
trifluoromd®hy| whergin.Y islaé definddeaboveneith trcdrof §@dormitla ZofCly e m x

with 250 m .- of 14 N anmoni um hydroxi de. The reaction mijure was stirred
at room terrperat,,gzt—:—,sfapaaﬁggaomml 5 hours, at which point in time another 100
m . of 14 N ammoniTenidvyntiom sisa rovide e md:ekedvh&ad theheacmbn uescriibgd ume ésont i nued

for an additi onarri Pusunghe TreRence éﬂtteh rigpead -\gashed 25
with water jand wg r‘%@ﬁseﬁhﬁ@}bﬁ %Elm ﬁ({ﬂ‘r’ ﬁltgfsd 2, & -
dinitro - 25 4 ﬁeaﬂ,‘f, N 120438 1 y(t;agm%bngm err] after
recrystallization fIhofollom mbmeprswbsmm 1mnxlbgoneto oh'c/m our grans
of 2,6 - dinitrde ngmWI%?'B%IWWCI stasiing, yagoeiaty fos dhs| Rreqgss of the

20 A solution of 40.5 g. of 2,6 - dinitro - 4 - tnﬂuoromethyl - 1 - chiorobenzene 20

in 300 ml of benzene was mixed with 250 ml. of 14 N ammonium hydroxide. The
reaction mixture was stirred. at room temperature for about 1.5 hours, at which point
in time another 100 ml of 14 N ammonium hydroxide were added and the stirring
o was-continued for an’ additionat 2 hours. The organic layer was separated, was washed
25 with ‘water and was dried. Removal of the solvents in vacuo yielded 2,6 - dinitro - 25
4 - trifluoromethylaniline, which melted at about 142.._-144°C after recrystalhzauon
from a hexane-benzene solvent mixture.
Twenty-four grams of 2,6 - dinitro - 4 - trifluoromethylaniline were dissolved
£n in 300 ml. of ethanol. The solutmn was heated to about 35°C. and 110 ml. of a 20 :
30 percent ammonium polysulﬁdc solution containing 5 percent free sulfur was. added. 30
The temperature of the reaction mixture rose spontaneously to about 60°C., at which
temperature it was maintained by heatmg for about 10 minutes. The reaction mixture
was cooled to about 40°C. and poured into water. The resulting mixture was filtered.
= Excess benzene was added to the filtrate which was then evaporated to dryness in
35 vacuo using the water-benzene azeotrope. Recrystallization of the resulting solid 35
yielded purified 3 - nitro - § - mﬂuoromethyl - 0 - phenylenediamine meltmg at
about 121-—123°C. -
. The following Example descnbes a process analogous to ‘one which. -may be used
i to prepare’ compounds of the _present invention. L
40 . © A reaction mixture containing 3 g. of 3 - nitro - 5 - trifluoromethyl - o - 40
phenylenediamine; 10-ml. of trifluoroacetic acid and 25 ml. of water was refluxed for
about 4 hours. The reaction. product containing 2,6~ bls(mﬂuoromethyl) 4 - nitro - -
benzimidazole was poured into water and stirred antil it solidified, The benzimidazole -
was dissolved in base at pH=11 and the solution filtered. The pH was then lowered



in 300 M of ethanol. The solution was heated to about [err] and 110 m . of
a 20 30 percent ammoni um pol ysul fide solution containing 5 percent free
sul fur was addéd. 30 The:-t'enperature of the reaction nixture rose _
spont aneousl y3-t o about [err] at which’ tempeggoure it was maintained by * 3
heating for = -
[err] and pour ed |macb°% @t Wh@heomte%@rtbl*@ﬂwomwlb \foasmﬁvuemmwole Bsgaws s

benzene was added ¥ (ah@ @dﬁiﬁéﬁgm m_ﬁ%%“;f’h%ﬁ @m‘% ﬂ :&& ﬁﬂ'ﬁ?s in

35 vacuo usi ng ikl {z\dﬁ ﬁubg& el_t he
resulting sol 5d 357°¢|elded purrfred - nrtro- 5 - trrfluororrethyl - 05
phenyl enedi am ne | ng out [e The _fal |l owi hg Exanpl e describes a
process anal ogous Cﬁy ?{ %%5;1 lﬁ%ﬁlzepare conmpounds of the
present invention. N Tedc i xt’ure containing 3 g. of 3 -

nitro - 5 - trifluor o(acm pagtids in whieh thé@:bphﬁnybxethempasimqne’f tie(bendimidagble ring -

trifl uoroecet C acgﬂ&ﬁ ’2‘5” °f° PW ofc Smish ag;io Btiey gu
The reaction rodu 0, &1 subsn Fﬁ(f )J f}ﬁﬂ mﬂuo "ﬁc o -

benzi m dazol e was ﬁéﬁuﬂﬂﬂopkdil célcl 3 CheptifiubdobuityricSaetd, @ i- The
benzi m dazol e was ﬂlrmehveréﬁ, |OBUdnallsren ale prédertd of dilvg HEle2 sélhlsrrquﬂnorbmdﬂWEr ed.

The pH was th &N | Ogﬁ rgmethylbenzumdazole prepared in this way melts at about 97—

1, 268 000 8@@‘“"”""’5‘“““““‘ from hexane. 3 to about 7, at which

poi nt* 2, 6 - bi s(tr Afdiysiar caket hg) 34254 H, 0ivsy aenzitni dazol e began to
crystal lize. The corrpourﬁ!’uwasCsébéﬂ‘atHedoby Ni Bx3¥ation, the filter cake

wi th water andg deﬂ aIIrzgl rlnzhp g&gerag-.lg xane
C t 6 t by)
t mxture yigl@e azloleri'sl'%I Srb tﬁ&@'ﬁ?@ 3 ?SI poléko dl(:ntro 4 - dxﬂuorog
enzi m d¥zol emedmﬂ)ehzeﬂg ac@brdiap @al the eve5procedure ']H!Isrlhtter compound is prepared

ysis, Calc. by the repgtionof W* 555- dipjtro - 9t hydy tgweldr\@ﬁ 13. 87;

2. Corrpounds,,mnwg &,ﬁmﬁi@iﬁmg f Jzﬁftdﬁﬁh o8 Bﬁﬁﬁﬁs nz drs(ﬁ

benzr m dazol e ri nQgzdis wat HM tkel Bak hﬁt nmet hod
of Smith and %ti enﬂesqnbicr)above fog prepaving @GE-FTMS(Siﬂuoroﬁ&yl)} nr(umsax)udamhraodh 25 -
method in this insPafdet el esi3te after regystliizetion drogt begsintappr opri at el y
substituted o-phenylgng eham pesgist hit Risd) ugrpagetic acid,

pent af | uor opr opi oni ¢ aciFhunddi %, Bmu}amtuw anNj ﬁthept af | uor obut yric acid, or
chlorodi - fluor oacetrgl acrqulﬁ opti Snréglclgupr n tIthhe pr esence of dlIléFt;litz‘*g H(% 2 -
Chl or odi f | uor gyret hyl % g abE T ot 6 e A 30
prepared in tﬁ)ma Ak Ggpﬁy Lﬁfc 1%5 aﬁ)h xve d many &YE?%% 1?%%1.:5; for aChwxde
recrystallizati on 1i'afriaﬁ1 diptaaear apphcanon rates of 8 pounds per acre or higher. However, the 15
Anal ysis, Calc. @tre@ﬂ CQ@WCHSS of 96; 1n8b¢t1614¢3 ISE!CSﬁU@anV F@mUIMI(GBGmd IIKb) proo1; N

13. 35. Co_rrpougyjs Ibelngga %Zwm or Bd?lg aér a o1 ttﬁrF? 1 on o ghargép
benzene ring of thggy Iuo oneth ?e prep are Fom2,6 -

dinitro - 4 - difluoro- neth Ibenzene accordlng to the above

procedure. This latte ng &%I-'\Il\é%ag the,r on of [err]
Bnd 3.5 - dinitro - 41“?5 b R oA P am ol S 6F teglopst | 4
dlfluoronethylphenol mhlch i's cop %grted to the correspondlng chl ori de by
gt i onal neans. 2 - Trifluor thyl - 4v—crp|tro
di f ronet hyl benzi m da- zol e %_Fd_f r r,%}respondr ng di am ne
by a process anal ogous to that " deseri B or“‘pr’eparr ng 2,6 -
bis(trifluoromethyl) - 4 - nit¥fobenzj m-dazole an mel ted at about
132-134C. after recrystallization friom benzene. "2

ey 1(b)

40 wherein Y is F or H; when Y is H, Z is F, H, Cl, —CF; or —~CF,—CF;; and when 40
Y is F, Z is H, Cl, —CF; or —CF.—CF;; which comprises heating an o-phenylene
diamine of the formula




Anal ysis, Calc.: C, 38.44; H 1.43; N, 14.93 Found: C, 38.30; H 1.40; N,
14. 82 Most of the conpounds com ng wi thin the scope of Fornulae I(a) and

t es consi-derabl.y _hi gher
than those at which the 30 conmpounds are insecticidally active, and many
are effective herbicides for a wide variety of plants at application rates
of 8 pounds per acreg or higher. However, the extreme effectr%ﬁfgss of the
i nsecti ci des represented by Formul a I(a) and | (b) pro- vides ufficient
mar gi n3:of safety to enable their ms&umerther in the soil in the pBe- 35

SEI’]CE@T grow ng or seedl1ng crops, b% a one-t| ITE appl Ication to the

fol i age, asto #xut raFg oyint] 2,4 né’é@tﬂ“@f’ D‘W—IAT“ b%‘“‘ 1. A process

for prepari _ é,ﬁ,em[;ﬁfdi 40
wherein Y ig; dorst bi mﬂoréﬁlddﬁ 4Z ifGobbnzinfitlaz ,,m tmgra} abvut PREr] and when
40 Y IS F, 271G H a, [err] or [err] whi ch conprises heating an 3

o- phenyl ene d| am of t 1,268,000
3 to about 7 SﬂE 387,b§l{s i fluoronethyl) - 4 -
ni t robenzi m dazol e egan to crystal | ze. The conpound was separated by

filtration, thGonifolndein whithethevaubbria@ntyint the Jvposision givdie bénzimiddrolecting

e, Lo e e B Tt Topics 20

\J

[err] pentaﬂuoropropmmc acid, difluoroacetic acid, heptafluorobutyric acid, or chlorodi

5 Anal ysi s, fi@bagetic a@;l, q@ﬁon;ﬂ_lB' mNte PhetenO5of difate HAD12 F@dedlﬂl@)'omgﬂylm N, 13.87;

H 1,32 m@g@aﬁqe 'ggth iraidazalf PropRsThin P YHAEOHE HAbPW Pbm of e

benzi mdazol’e né TR Re™ “t‘t. fluoromet hyl are prepared by the nethod

of Smith anrAnﬁystseatte a:D3425, ﬂr 0d6n NChiesl Soc. 75, 1292 (1953), which
met hod in this inBuadic&, |31W13I ¥ed 0LhaV, 1335. 10 "heat i ng of an appropriately

substi tuted o-phenyl gne ne t f LuOr cet
pentafluororararg'“",“";‘faaat ﬁi“t %“C‘Q ‘i‘ekg?;;.t"’g 'tm@qu‘k”g"e&ﬁtyric acid, or

chl oro@® - f lmehyibeneant Ia&:oxﬂihg o ﬂrambcveriﬁdcb ] trhits Mteqomamdes pepathid| ut e20HC . 2 -

=

-'%

Chl or odi f | udy ¢heetessyion of F,-andi3i5r dinitrg ~--4 t bydrixphspasidehy fé& dazol e

< Otngth d to th h
prepared in 'ﬂt ”I ﬁlﬂg}i -%ﬁnﬁy@?% s LII orome ﬁéumda- :
recrystal | i %é& lwfdé) plepd2?dl 1361 FhECeo ondl diamine a process analogous to that 15
Anal ysizs, Calbscilied Ginéfor Pleparir 215, DOKtBsordabish) - Houdtiberim@dais8d H 25 01; N

13. 35. Corrp@l}l@satrahouhﬂ%-hlﬁﬁ aﬁwmstatbmn from thprzer§( 5) position of the
benzene rin be dagol uoronethyl are prepared from2,6 -
dinitro - 49\-“8{9“ ,Eﬁ EZ%%‘;}, %?lg%h%glg%%ene according to the above
procedure. Thr S Iatter corrpound is prepared 20 b the reaction of [err]

and 3,5, - Mot of dhe co pand Wnrtr - 4 -
di fl uor§orret gf’(ﬂmm #‘”gj ?@W %ﬁ cchi or| de by
conventlonaIm \AbFSplands at appll douestermsh acrm mgm- I-ﬁ;wever, the

di f| uor onet leyteme refieaivetias ofzdteensmls:d rrepya@ensd Hyrl’mnmlhé(a):mdrlé@ ordi ng di am ne

b s“dsm fsmprginof ggfetp t cnable ghe iy il fe
oy s(tr? fﬁi@ﬁﬁ; g o eeding W%éﬁ?ﬁ’ﬁt"&%ﬁ%‘fﬁé‘gﬁ& o e 88,2 Per

after recrystallization from benzene.
WHAT WE CLAIM IS:—
1. A process for preparing a benzimidazole compound of the formulae:

e Y-thy x -
Y-iF2 ! > :,: .
;|
I T 15)

40 wherein Y is F or H; when Y is H, Z is F, H, Cl, —CF, or ~—CF;—CF;; and when 40
YisF, Z is H, Cl, —CF; or —-CFZ——OFB, which comprises heating an o-phenylene
dlamme of the fonnula

* [ L n s *



Anal ysis, Calc.: C, 38.44; H 1.43; N, 14.93 Found: C, 38.30; H 1.40; N,
14. 82 Most of the conpounds com ng wi thin the scope of Fornulae |(a) and

I (b) 30 above are phyt

t han t hose at which the 30 conpounds are |nsect|crdally actrve and many
are effective herbicides for a wwde variety of plants at application rates
of 8 pounds per acre or higher. However, the extrenme effectiveness of the

i nsecticides Qa esented by Formula I(a) and I(b) pro- vites _a suffickent
mar gi n of gaf wto enabl e their use, 1g5§buar in the soil in'the pre- 35
sence of growrngor—seedtingcrops,—or—by a-omne= trme—appticatton—to—tire"
foliage, as 35 agricultural insecticides. WHAT WE CLAIM I'S: - 1. A prd€ess
for preparing a benzi m dazol e cofpound ¥~ the fornul ae: 102 [err] Y-CF2 40
wherein Y is F or H . when.Yis H Zisg A O, [err] or [err] and when
40 Yis F, Zis H d, [err] or [err] \| ch conprises heating an . <

o- phenylene di am ne of the formula y-g, I77264, 000

4 [err] wherein Y is as defined above mnth an acid of the fornmula [err]
where- 0 in Z -is as defined above. 2. The process of claim1, wherein the
reaction is car riRenOois. ds GefinbtPaboved it & ackf of Ihe formulati--OF.e-hyOHGMAkOr i ¢ aci d.
5 3. A process for preparing a benzim dazol e conpound of ffhe fornula [err]

Yis F, Zis H, égzlswl q [err] substantially as her & nbefore”
described. 10 2, The ﬁc& of d@ﬁl Prﬂ%ﬁlmtl\bw:med okt n tﬁH ﬁrEsEhce ofd -
trifluoromet hyl o ho@apat ecd. 2 - Trifluoromethyl - nitra - 6
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wherein Y is For H;-when Y is H, Z is F, H; Cl, —CF; or —CF—CF;; and when
YisF,Zis H, Cl, -—-CF@ or —CFoF—GFg, substantially as hereinbefore described.
10 4.2 - Chlorochﬂuoromethyl - 4 - nitro - 6 - trifluoromethylbenzimidazole. 10
5. 2 - Trifluoromethyl - 4 - nitro - 6 - dlﬁuoromeﬂxylbenzlmrdazole. .
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